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PREFACE.

UN arriving at the conclusion of their labours, the Authors feel that some
apology is, in the first place, due to the Subscribers, for the extent to which

the number of these pages has been increased beyond the original estimate.

They have, however, the pleasure of stating that no complaints have been

addressed to them on this head, but, on the contrary, strong injunctions, when
the work was somewhat advanced, to allow no considerations of arbitrary limits

to prevent equal justice being done to the subjects falling under the later

letters of the alphabet. They feel therefore that due allowance has been

made for the difficulty of calculating beforehand the extent of a work like the

present, and that the circumstance which has chiefly led to the enlargement of

the volume, namely the revision of the articles at the latest moment before

committing them to press, has been duly taken into account.

•Secondly, a few observations may be offered on the character, objects, and

uses of the work. It was stated in the Prospectus, that the ' Micrographic

Dictionary ' was offered as an index to our knowledge of the structure and
properties of bodies revealed by the Microscope. The Authors venture to

hope that their work may possess many useful qualities beyond those strictly

implied in the above definition.

Few or none of the works hitherto published have dwelt upon the

manner in which observers might judge of the structure of objects from the

appearances presented under the microscope. There are works treating of the

construction of the mechanical and optical parts of the instrument, and the

manner of using them, of the methods of preparing objects for examination

;

and to these are usually appended lists of objects presenting interesting

appearances. But there exists no work which will direct the Student how to

vary the methods of preparation of the objects examined, so as to elicit their

true structure.

An Introduction has been prefixed to the 'Dictionary,' affording instruc-

tions for the selection of a Microscope and the accessory apparatus, explaining

the manner of using these, and particularly the precautions requisite with the

less perfect but more economical foreign glasses, and, lastly, entering minutely
into what may be called microscopical manipulation and the special education

qo of the eye.

r~ Many valuable contributions to our knowledge of the structure or

fO functions of microscopic organisms are probably lost through the inability of

B microscopic observers to ascertain readily the name and position in Nature of
do
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objects which fall under their notice. It is hoped that the very numerous
illustrations to this work will form a valuable guide in such cases, and render
the descriptions of microscopic animals and plants, of minute structures,

tissues, &c, which form the main body of the volume, a real Dictionary of

objects. At the same time it is not unreasonable to expect that much advan-
tage may be derived from the attention that has been paid to directing

observers to subjects and disputed points on which new information is

desirable.

To the lovers of Comparative Anatomy, Physiology, or of the Natural
History of the microscopic members of the Animal and Vegetable Kingdoms,
the Authors have endeavoured to furnish, without departing from the principal

purpose of the work, something more than a mere descriptive catalogue of

objects, and the means of examining them. Numerous articles on various

subjects have been written with a view to enable readers, by the help of the

system adopted, and references printed in small capitals, to acquire a general

knowledge of particular departments of science. Thus, taking a departure

from the article Animal Kingdom or Vegetable Kingdom, the reader may
proceed to the Classes and Orders there enumerated; under the latter will be

found a general description of these (where the microscope is much required in

their investigation), followed by a reference to the Genera, under which is

given more or less extensive information on the Species, according to the state

of knowledge, or as the subject has seemed to require. Proceeding from the

article Tissues, in like manner, the details may be gradually collected by
tracing them through the subdivisions by means of the references. Many
other general articles are given, with such headings as the names of well-

known organs or substances, of vital or other phenomena, &c, under which
could be conveniently collected references to a variety of miscellaneous infor-

mation scattered through the alphabetical arrangement. Those who use the

volume in this way will probably derive the greatest amount of advantage

from it ; they will, it is true, most clearly perceive the deficiencies inevitable

in a great measure to a work having such an extensive field, and at the same
time so limited a compass.

The results of a large amount of independent observation have been con-

signed to these pages ; and, as the bibliographical references show, recourse

has been had, as far as possible, to original sources for trustworthy and reliable

information published at home and abroad. In connexion with this, some
account may be given of the Illustrations. In the Plates, a large number of

the figures are original, drawn from the objects either by the authors or by
Mr. Tuffen West; in many cases, however, figures of species have been design-

edly taken from original plates, especially when the verbal characters were

doubtful. The Authors feel bound to express their thanks to Mr. West for the

manner in which he has applied his well-known skill and accuracy to those

engravings which were entrusted to him : many of them, indeed, appear at

first sight somewhat crowded and on a small scale; but they will be found in

most cases to display very clearly the parts of objects on which systematic or

structural characters depend, the chief design of all the illustrations of this
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work. With regard to the engravings in the text, a portion have been selected,

after comparison with the objects themselves, from the excellent illustrations of

the Mikroskopische Anatomie of Kolliker. Most of the woodcuts of plants are

careful reproductions of drawings contained in original works and memoirs by

Kiitzing, Corda, Tulasne, Bischoff, Bruch and Schnnper, and others, prepared

for Payer's Botanique Crt/ptogantique, to which, as to almost every illustration

in this volume, the magnifying power used has been added. Had not these

beautiful woodcuts been accessible to the publisher, it would have been impos-

sible to have provided this work so richly with illustrations.

The Authors have much pleasure in acknowledging their obligations to the

Rev. M. J. Berkeley, Messrs. Westwood, W. S. Dallas, Sollitt, and Tuffen

"West, for the loan of authentic specimens, or for information kindly afforded

on various subjects, and to Dr. William Francis, for constant advice and assist-

ance during the printing of the work.

JOHN WILLIAM GRIFFITH.

ARTHUR HENFREY.
London, December 1855.

PREFACE TO THE SECOND EDITION.

I REGRET that the task of writing the Preface to this Second Edition of the
" Micrographic Dictionary " falls upon me alone, the hand of Death having

just been laid upon my distinguished and most amiable friend and coadjutor. It

will, however, be satisfactory to the reader to know that the whole had passed

under the hands of the late lamented Professor Henfrey, and that he had
taken his share in correcting for the press all but the last three sheets.

The work has been revised throughout, and has received considerable altera-

tions and additions. The progress of Structural and Physiological Botany was

always assiduously watched by Professor Henfrey; and the articles on Botanical

subjects have been greatly enriched by the additions which his extensive and
accurate knowledge suggested to him. Great improvements have also been

introduced into many of the articles relating to the Animal Kingdom, especially

in the classes Insecta, Tunicata, Polyzoa, and Foraminifera, some members of

which have lately attracted much attention. The new figures added are also

numerous.

The critical reader will, it is hoped, consider that the great range of

subjects embraced, renders it impossible to do justice to all of them ; and in
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many cases we have been compelled to limit our notices to little more than

the characters by which the objects are distinguishable in their respective

classes, &c. This has always been a great point in the composition of the

work—to enable the microscopic observer to discover what any object is which

may be presented to him, and by the aid of the Bibliography to refer to more

extended treatises for further details.

Our thanks are again due to those who have kindly lent us aid, especially

to Mr. Dallas for the articles Aphidse, Chalcididje, and Cynipidse ; and also to

those who supported us by their friendly notices of our former labours.

J. W. G.

December 6, 18o0.

PREFACE TO THE THIRD EDITION.

AT last the Third Edition of the ' Micrographic Dictionary' is completed.

But I feel that some explanation, or eveu apology, to the Subscribers is

requisite, considering the delay that has occurred in its issue. To ill-health

and press of professional engagements this is attributable. For some time,

being constantly in the hope of rapidly completing the work, I hesitated to

place it in other hands, until at last I found it essential to do so. The editing

of the work subsequently to the letter H was therefore transferred to Prof.

Duncan, whose name will form a sufficient guarantee that it has been satisfac-

torily accomplished.

In regard to the alterations made in this Third Edition, it will be noted

that nearly 100 pages of new matter have been added. The original articles

have been revised according to modern researches and views, so as to represent,

as far as space would permit, the present state of knowledge.

"When I state that the Articles upon the Fungi were intrusted to the

Rev. M. J. Berkeley, and those upon the Foraminifera to Prof. Rupert Jones,

the reader will surely feel confident that they have been carefully and faithfully

elaborated. For some valuable notes on the Lichens I have to thank the Rev.

W. A. Leighton.

An important novelty in this Edition consists in the accentuation of the

names forming the headings of the articles. The classical pen of the Rev. M.
J. Berkeley has afforded aid upon this point also.

The Plates have all been newly engraved upon copper, thus rendering the

figures of the objects more sharply defined. Three new Plates have been added,

and several of the original Plates have been re-arranged and improved.

J. W. G.
December 2, 1874.



INTRODUCTION.

I.—USE OF THE MICROSCOPE AND EXAMINATION OF

MICROSCOPIC OBJECTS.

Before entering upon the special consideration of the Microscope, of which the Intro-

duction treats, it may be well to make a few remarks upon the general use of the instru-

ment in the examination of minute objects.

The Microscope will either be used as a means of affording amusement, or with a view

to scientific research. In the former light, no philosophical instrument can compete with

it, in regard to the great variety, the beauty, and the wonderful phenomena of structure

which the minute objects it enables us to examine display, even independently of the con-

sideration of the functions and uses of their several parts. In this light also, the inves-

tigation of the comparative structures and properties of various bodies or substances

used in daily life as articles of food, dress, &c. will form subjects of intense interest to

any one who may be possessed of the instrument. The mysterious phenomena of growth,

reproduction, and crystallization may also be watched throughout their progress, just as

we can see the effects of parts of machinery with the naked eye. But while the sense of

sight is thus gratified, the mind will not be unoccupied ; for every fresh appearance will

impress a new fact ; so that here we have both amusement and instruction combined.

It is, however, to the use of the Microscope as a means of scientific research that our

remarks are most necessary ; for here great care and consideration are required, and these

are very apt to be neglected by those who are unaccustomed to employ this valuable

instrument.

The Microscope as a means of investigation might perhaps be thus defined : the micro-

scope is an optical instrument constructed in order to enable us to investigate the characters

and properties of those objects which we are unable to study with the unassisted eye, on

account of their minute size.

The use of the microscope will resolve itself into either that of proving the structure cf

a known object, or determining that of a new one; and in thus applying it, exactly the

same precautions must be adopted, and just the same course pursued, as if the object under

examination were distinctly visible to the unaided eye. The above formal definition of

the true use of this valuable instrument is requisite, because it i3 very frequently used

b
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simply as a means of mewing minute objects, and judging of their nature from the simple

inspection of them under the conditions in which they naturally or accidentally occur.

Such a procedure, the most casual observer must be well aware, is never trusted alone in the

examination of objects visible to the naked eye, being almost sure to lead to erroneous

conclusions. Consider the common course pursued in the examination with the unaided

sight, of a body for the first time presented to our notice ! The first point is the exami-

nation of its general appearance and colour ; the relative position of the eye of the observer

and the object is then changed, so that an idea of its solidity may be obtained; its weight

is next perhaps determined by taking it in the hand ; it is presented to the light in various

ways, in order to judge of its transparency, and of the optical properties of its surface. If

the object be at a distance, its size is judged of by comparing its apparent size with that

of adjacent bodies, whose dimensions are approximately known ; and its luminousness is

also taken into consideration, it being known generally that the nearer bodies of the same

size are to us, the more luminous they appear. The observer then is either satisfied with

the conclusions drawn from reasoning upon the results thus obtained, or he makes besides

a chemical examination.

Again, care should be taken to avoid forming an opinion upon the normal or abnormal

state of an organic structure, without a previous knowledge of the natural structure of

organic tissues. We therefore recommend the student, before he thinks of recording his

observations, to begin by testing the structure of any objects which may come in his way,

or that of the Test-objects which we have described, according to the rules laid down
in the second part of this Introduction.

It may be remarked for those who have but small means at their command, and who
are unable to procure a first-rate English microscope, that perhaps very many of the facts

elicited by the use of this instrument have been determined by our continental neigh-

bours with far less perfect instruments, who have made up for the imperfections of their

instruments by extreme patience, care, and repeated observation ; which can be done to an

extent that would scarcely have been anticipated.

We have alluded to these sources of error merely for the purpose of warning future

observers, and impressing upon them the importance of making themselves acquainted

with the difficulties attendant upon microscopic investigations, and with the best means

of overcoming them. In fact, it may be briefly stated that the object of the present work
is to guide the microsci ipist in his researches, to give him a notion of the manner of making
these researches, also some account of the characters, microscopic structure, and properties

of objects in general, and to show how he may most easily arrive at satisfactory results.

But there are difficulties inherently connected with the examination of microscopic

objects, which are not encountered when objects are examined with the naked eye. One
of these is that, with the ordinary microscope, objects are only viewed with one eye ; hence

we lose the direct power of distinguishing solidity, &c., and are compelled to resort to

indirect means for these purposes. This difficulty is to some extent overcome by the con-

struction of binocular microscopes. Again, the ordinary objects around us are also usually

viewed by reflected light, whilst with the microscope they are mostly viewed by trans-

mitted light, and we are consequently much less practised in judging from the appearances

of objects thus illuminated, and are therefore liable to err.

Another, but a less important difficulty in microscopic investigations, or at least mani-
pulations, consists in the image of the objects being inverted. Erecting eyepieces, as thev

are called, will obviate this difficulty ; but as they are expensive, and interfere with the

distinctness of the images of the objects, and as the difficulty is to a great extent got over
by practice, they are rarely used.
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Another very serious source of error lies in the tendency to reason from analogy as to

the structure or nature of a body viewed under the microscope. Any one who pursues

this course has his mind prejudiced by preconceived notions, and becomes in fact no

observer at all.

It need, moreover, be merely remarked that the ordinary appearance of objects to the

naked eye depends in all cases upon a molecular structure, which is generall}- microscopic,

the ordinary appearance being the optical result or expression of this structure ; and since

totally dissimilar microscopic structures may present similar appearances to the unaided

eye, judgment as to the nature of the former founded upon the latter can be of but little

value. The reader will remember that the common capability of distinguishing objects

or structures by their appearance has been derived, so to speak, from practice and expe-

rience of effects ; and when we bear in mind that the experience and practice in the study

of the causes are attainable, the superiority of the latter must be evident.

Next to the improvement effected in the optical construction of the microscope during

the last few j^ears, must be placed that of the method of investigation. Formerly almost

all microscopic bodies possessing different forms and appearances were considered distinct

beings, and were named accordingly. By the present method, prolonged observation is

adopted to follow the changes which the individual bodies undergo ; whence it lias resulted

that numbers of them have been found to be simply different stages of each other. Thus

a large amount of useless nomenclature and confusion is being removed from the domain

of the microscopic world.

Above all, however, it must never be forgotten that microscopic investigations require

more time and patience than perhaps any others, even in regard to the- determination of

simple points of structure and qualitative composition. In fact, notwithstanding the innu-

merable observations made upon the more minute objects, such as the scales of insects, the

markings on the valves of the Diatomaeea?, the fibrillse of muscular fibre, &c, such dif-

ferences of opinion are still entertained that it can by no means be asserted that the

structure of these bodies is positively known.

The time has passed at which the value of microscopic research could be called in

question. The wonderful insight gained by its use into the structure and functions of

the various organic beings belonging to the Animal and Vegetable Kingdoms, the aid it

has afforded Geology, the so-called practical applications it has permitted in improving

the arts, in detecting adulterations, and in defeating crime—moreover, the almost positive

certainty we have obtained that it is capable of displaying all the real structure which

bodies possess, save that of their ultimate molecularity, which will probably always be

hidden from us—are sufficient to deprive this question of any interest.

Lastly, if it were required to prove design in the Creation, this could not be more easily

effected than by the examination of the structure of the more minute organisms.

"We have expressed our intention of not entering upon a description of the microscope

as an optical instrument, and this because it would have been requisite to tread widely the

field of general optics, which our space does not permit. We would therefore advise

those who wish to become acquainted with the microscope as an optical instrument, first to

study the general laws of optics, which may be done through the medium of any of the

works or treatises on Natural Philosophy, as :—the article ' Optics ' by Herschel in the

Encycl. Metropolitana ; Brewster's 'Optics;' Lloyd's 'Manual;' the 'Natural Philo-

sophy ' of the Society for the Diffusion of Useful Knowledge ; Lardner's ' Natural Phi-

losophy,' or Mrs. Somerville's ' Connexion of the Physical Sciences.' Perhaps the second

work is the best for the general reader; it is a standard work, but greatly behindhand

in regard to the use of the microscope. They may then proceed to the application of

12
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these laws to the various optical parts of the microscope. This may be found to some

extent in :—the older work of Quekett on the Microscope, in which the various kinds of

microscopes and accessory apparatus are figured, and their action described, with lists of

objects of interesting appearance, &c; Lardner's, Carpenter's, or Brewster's Treatises on

the Microscope ; the art. ' Microscope ' in the Penny Cyclopaedia, b}7 Ross. The ' Obser-

vateur ' &c. of Duj ardin is an admirable work, in many respects the best ever written,

although now old ; the ' Micrographia ' of von Mohl is greatly esteemed in Germany.

But Harting's is the most complete work yet published.

We must not, however, omit a notice of the principles which should guide in the selec-

tion of a microscope and the accessory apparatus, because a large number of microscopes

are at the present day sold, frequently at no mean cost, which, although well calculated

to afford amusement, are utterly valueless for the purpose of scientific investigation. To

those to whom money is no consideration, we may recommend with safety, as the best

which can possibly be procured, such as are manufactured by Ross, Smith and Beck, or

Powell, of London. These makers have a thorough knowledge of the instrument, and a

reputation at stake ; hence there is little occasion to test their instruments. But it may
happen that a person may not wish to expend so much money as the purchase of these

instruments requires, may wish to procure a foreign instrument (and these are cheaper),

or may meet with one second-hand. A word or two may then be of service in guiding

them in their choice ; for a microscope may look very well and very handsome, yet be

worth but little. It must, however, be borne in mind that there is much room for opinion

in these matters ; for according to what any one has been accustomed to, or according to

prejudice arising- from what he may have heard a supposed authority say, so will an

instrument or a piece of apparatus be regarded as requisite or of importance, or not.

Our statements rest upon our own experience in the long-continued use of the instrument,

and as such they must be taken.

We may mention that, of the cheapest microscopes, the best are the " Prize Microscopes "

of the Society of Arts. These are manufactured by Messrs. Field, of New Street, Birming-

ham, and sold by Mr. Wright, 30 Great Russell-street, London.

First, it may be remarked that the microscope is usually regarded as composed of the

object-glass or glasses, and the stand, body, stage, eyepieces, &o. ; and the object-glasses

are generally sold separately, for by means of an " adapter " they can be applied to an}'

microscope.

In regard then to the stand, body, &c. : the stand should be firm, and so heavy and its

feet so arranged that the instrument cannot be easily overturned.

The body, both when the microscope has one body only, or is binocular, should be about

8 or 10 inches in length ; in many of the foreign and cheap English instruments the body

is short, and the eyepieces are adapted accordingly ; but this adaptation is decidedly ob-

jectionable.

Whether the microscope shall be binocular or not must be a matter of opinion. In the

binocular microscopes there are two bodies and two eyepieces, the rays of light just above

the object-glass being divided by a refracting prism into two portions, one of which passes

through each tube; in this way the stereoscopic view of objects is obtained. The
binocular arrangement is an additional expense ; it can be added to any microscope

; but

any binocular microscope can be used as a single-bodied instrument (See Binocular).

The microscope should be so constructed that the body can be inclined at anv an^le

desired, so that the observer may examine objects while sitting. Many persons, however,

prefer to use the microscope with the body placed perpendicularly ; and when chemical

reagents are to be applied this position is essential; but when long-continued examination
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of an object is required, it becomes very painful and fatiguing to keep the bead in the

position which the perpendicular position of the body requires. Moreover, as in a micro-

scope with the joint or arrangement by which the body can be inclined the body can always

be placed perpendicularly, the joint is decidedly advantageous. Again, it is abnost essential

when the camera lucida is used. A brass pin or some similar contrivance should be placed

near the joint so as to check the motion of the body of the microscope when it reaches the

horizontal position ; no microscope should be without this.

In most microscopes a tube sliding within the body and carrying the eyepiece forms a

"draw-tube." By drawing this out the magnifying power becomes enlarged without

changing the eyepiece; it is very useful with the erector or erecting-glass (p. xx).

The microscope should have a coarse rack-and-pinion movement or quick motion

for adjusting the focus of the lower powers or object-glasses; and when used with an

object-glass of about half an inch focus, the image of the object examined whilst coming
in and going out of focus, must not appear to move from one side to the other of the field

when the body is raised or depressed by the coarse movement. Also when the milled head
of the coarse movement is rotated, the motion should feel smooth, not irregular, uneven,

or jerking. In some foreign microscopes, the effect of the coarse rack-and-pinion move-
ment is replaced by the sliding of one tube within the other, the body consisting of two
tubes working after the manner of those of a telescope. This arrangement is very objec-

tionable, although used by some very good observers, who probably have more tact than

most people, and who do not use such high powers as they ought ; for when the highest

powers are used it is perfectly intolerable. The objection is somewhat overcome in some
microscopes by the existence of a fine movement ; but we regard the rack-and-pinion

coarse adjustment as essential.

A fine movement or slozv motion is indispensable ; for with the higher powers (one-

eighth and upwards) it is impossible to adjust the focus without it. When the finger

or fingers are applied to this in its use, no apparent motion of the object must take place ?

shoidd this occur, the movement is worthless, unless, at all events, it is very slight, and
this when tested with the high powers.

When the milled head of the fine movement is turned backward and forward, as in use,

the motion should be perfectly even, and should be produced very easily, with slight

pressure only of the finger or fingers ; moreover no difference should be distinguishable

between the two directions in which it is turned, but it should move with equal ease in

both.

The field or luminous disk on which the objects viewed through the microscope are

apparently delineated, should have its marginal line clear and black. If this line appear

coloured, the eyepiece is not as it should be.

The stage should not be too small (say less than 3 inches in diameter). To the best

instruments a moveable stage is adapted ; but whether this is essential or not is considered

a matter of opinion. Undoubtedly with low powers the moveable stage may be dispensed

with, and is not often used ; but with the higher powers its ahsence is felt greatly, and we
should say that it is essentially necessary. In most of the English microscopes, whether

provided with a moveable stage or not, there is a " sliding piece " for producing the back-

ward and forward motion of an object, the lateral motion being effected by direct applica-

tion of the fingers. If the body of the microscope is to be used in the inclined position,

the sliding piece or a moveable stage becomes essential.

If the moveable stage be present, the "milled heads " should be pretty large, so as to

be readily grasped, and a flat object should remain in focus whilst traversing the field by

the movement of the stage. The stage should also be very thin.
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The mirror should have one plane or flat face, and another concave. It should not be

too small, and its centre should coincide with the axis of the body of the microscope. A
double arm enables the mirror to be brought more considerably to either side, so as to throw

more oblique light upon an object.

So long as the above conditions are fulfilled, the general form and arrangement of the stand

and its parts are of little consequence. It must also be remembered that the complication and

accuracy of the apparatus required will vary according to the kind of investigations pursued

;

thus the structure of the various tissues of animals, and that of most plants, can be satisfac-

torily studied with apparatus which is totally insufficient to display the structure of certain of

the more miuute and difficult objects. But, on the other hand, itfollows that if a peculiar

structure can be shown to exist in any kind of objects by a complicated apparatus, which

cannot be demonstrated by a more simple or less perfect apparatus, the study of the struc-

ture of any object not previously examined must always be attended with uncertainty so

long as it has not been tested by the more perfect kind of apparatus,—provided the micro-

scopist has not acquired the art of replacing the imperfection of his apparatus by superior

tact and management, which can be done to a great extent.

Object-glasses.—The goodness of the object-glasses depends mainly upon their freedom

from chromatic and spherical aberration, and upon the magnitude of their angular aperture.

The freedom from the former renders them good in defining power, i. e. in exhibiting clearly

the margins of objects, whilst large angular aperture renders them capable of penetration,

or of rendering markings upon the surface of objects visible or distinct. At least this is

the ordinary statement made in regard to the relations of defining and penetrating power;

but it is only partially true, and there are two kinds of penetrating power, as we shall show
in the article " Test-Objects," where we have entered more fully upon this subject.

As in the case of the stand &c. of microscopes, so in regard to the object-glasses; the

best are made in this country, and can be obtained of first-rate quality of the three makers

above-mentioned. But the palm in regard to the highest powers must be given to Powell

and Lealand, who alone construct a j\ of an inch object-glass, and a T\- with an angle

of aperture of 175°. At the same time, the modern German immersion-lenses, as they

are called (Object-glasses), resolve perfectly most of the difficult valves of the Diatoma-

cea? ; and they are cheaper than the English glasses. Some of the American object-glasses

also, which are but little known in this country, must stand in the first rank in regard to

excellence in defining, and especially penetrating power. When a glass of unknown value,

however, presents itself, it should be tried upon the test-objects.

The defining power may be tested by the examination of the objects figured in Tlate 1.

figs. I to 4.

The outlines or margins of these objects must appear black, well defined, and perfectly

free from colour, not misty and red or green ; they should retain this appearance when the

higher eyepieces are used, of course some allowance being made in regard to this sharpness

of outline, which will appear slightly broader and less defined, but nowise interfering

with the distinctness of the image of the object. The various parts of an object lying in

the same plane, as a transverse section of whalebone, should also be visible at the same
focus ; the lines upon a micrometer used as a slide will also serve to test this point. It is

not, however, of very great importance, especially with high powers; but it is a character

of a superior object-glass.

If the definition of the glass be good, the field fiat, and the power adequately high, it

will also exhibit the structure of the objects in Date 1. figs. 5, G, 10, 12, and 1:3 clearly

and distinctly ; it is then of sufficiently good quality for nearly all the purposes required

in the investigation of animal and vegetable structures. Some German and French glasses
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will do this tolerably well (although many of those sold are worthless) ; but they are not
usually provided, especially the latter, with a correcting adjustment to compensate for the

effects of the varying thicknesses of the layer of liquid and the glass cover through which
objects are generally seen, so that the best working of these glasses can only be obtained

by accident. Still many of them are quite fit for all ordinary investigations, so long as

these are carried on in a proper manner.

The exhibition of the objects illustrated by Plate 1. figs. 6, 7, 8, 9, 10, 11, 12, and 13,

requires the first kind of penetrating power, but it does not require large angular aperture.

The second kind of penetration, however, requires, above all, large angular aperture, inde-

pendently of any other superiority ; i. e. a glass may be perfectly corrected as to defining

power, and exhibit the above objects well, yet when the valve of a Gyrosigma is subjected

to it the markings cannot be distinguished without particular appliances, which produce

the same effect as an increase of angular aperture in the obj ect-glass. As this property is

therefore principally dependent upon the angular aperture, this should be determined by
direct measurement ; the method of doing which is described under the article "Angular
Apebtube," in which also is contained a list of the various apertures of the best glasses,

so that the approximation in the case of any glass to these magnitudes will afford an in-

dication of its quality. It must be observed that increase of angular aperture in an object-

glass involves an increase in price.

The following remarks may perhaps assist in guiding the judgment in regard to the

selection of an object-glass :

—

1. Large angular aperture is of less importance in the case of a low than of a high power.

2. Large angular aperture is neither requisite nor advantageous in physiological and

medical investigations in general.

3. Whether a glass of larger aperture will exhibit any further structure than one of less

aperture has already done, can nearly always be predicted from other means.

4. Object-glasses of high power and large angular aperture require to be brought very

close to the objects viewed, which is a great disadvantage, rendering them useless for

general investigations.

5. In regard to objects requiring large angular aperture for exhibiting their structure,

much depends upon the management of the light; so that a glass may fail in exhibiting

certain parts of structure in the hands of one of but little experience, whilst in the hands

of another it may show them distinctly. Hence the direct measurement of the angle is

best, to determine what a glass is capable of exhibiting when properly used.

6. The markings on the Diatomacese were discovered by the aid of foreign glasses of

small angular aperture.

7. Almost all the investigations which rendered the microscope an instrument of science

have been made with foreign object-glasses of small aperture ; and where these have been

found faulty, the fault has arisen mainly either from j udging of structure by simple inspec-

tion, or substituting analogical reasoning for observation.

8. The English object-glasses are very expensive ; but they are incomparably superior to

the continental in every respect—in defining power, in penetrating power, in the centering

of the lenses, in the existence of an adjustment for varying thickness of glass, and in general

perfection of workmanship. These advantages tell principally in the higher powers. An
English glass when used with the highest eyepiece will still define better than nine tenths

of the continental glasses with the lowest eyepiece.

As a complete set of English object-glasses is veiy costly, many persons will perhaps

prefer having some English and others foreign. Under these circumstances, the higher

powers should be of English and the lower of foreign manufacture.
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It might be objected that the structure of many of the very minute and delicate objects

examined by our continental neighbours have been erroneously described ; and this would

be a fact. But this has arisen from unacquaintance 'with certain precautions essential to the

proper use of high powers ; and the same errors have been committed by our own country-

men, from the same cause, even with the finest object-glasses which have been made.

The student may perhaps find himself perplexed by the conflicting statements made by

different renowned observers in respect to object-glasses. The illustrious Schleiden said

that only a magnifying power of about 500 diameters is useful for scientific purposes, that

with our present microscopes we may see whatever we like with a power of 3000, and that

only the amplification of an object to the extent of 280 or 300 diameters is produced by the

object-glass, all beyond this being effected by the eyepieces with an almost total loss of light.

Now these statements were perhaps formerly true ; but they do not apply to the modern

object-glasses. The highest English object-glasses (the one-twelfth of Ross, the one-

sixteenth and one-fiftieth of Powell, and the one-twentieth of Beck) will show minute

objects with a power of from 000 to 2500 diameters with the lowest eyepiece, as clearly

and well defined as the ordinary glasses of 1-inch focus will show larger objects; hence

enormous improvements have latterly been made in object-glasses,—the increased magni-

fying power being produced by the object-glasses and not by the eyepieces, by which

means the visible images are rendered most distinct and trustworthy.

Diaphragm.—Most microscopes are provided with a diaphragm. It consists of a circular

blackened revolving plate placed beneath the stage, and having a series of circular apertures

of different sizes, each of which can be brought successively opposite to the axis of the

body of the microscope. It serves to regulate the quantity of light in examining trans-

parent objects; it also reduces the angle of the cone of the reflected rays. It is seldom,

however, used, nearly the same effect being produced by the two different surfaces of the

mirror,

JRevo/ring Stage-plate.—One of the plates of which the moveable stage is composed is so

constructed as to revolve in the same plane upon its axis, whereby an object ruay also be

made to revolve in the same manner. This apparatus, however, has greater disadvantages

than advantages, for it renders the stage heavy and increases its depth ; and the desired effect

may easily be produced by rotating the slide with the fingers ; moreover it is exceedingly

difficult to place the object in the centre of rotation.

Spring Clamping-piece is intended to fix the slides upon the stage. It is of little use

provided the slides are of the proper length, which we have given ; if they are longer, the

clamp will prevent the accidental displacement of an object in changing the power, &c.

It serves, however, to fix the slide in viewing objects by oblique light, when the slide pro-

jects beyond the edge of the stage, and to prevent its tilting over.

Forceps are essential for holding opaque objects, such as insects, and viewing them in

different positions ; to allow of which, the handle of the forceps is made capable of revolving.

The Disk-revolver (Beck) is a very useful apparatus. It serves to bring into view all

parts of an opaque object, but that which is attached to the disk.

Dark Wells are metallic cups of various sizes, blackened inside, and serving to prevent

the reflection of light upon secondary stage-objects from below. They are supported in a

holder, moveable in an arm which is inserted into some part of the stand or of the micro-

scope. Their purpose is equally well effected by a slide beneath which a piece of black

velvet has been fastened by marine glue.

Achromatic Condenser.—This consists of an achromatic object-glass, or set of lenses,

placed in an inverted position beneath the stage, moveable in all directions in its own plane

and in the direction of its axis. It serves to condense the light reflected by the mirror to
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a focus upon the object, and to exclude all extraneous light. It is essential in examining

minute objects -with high powers; in fact, the structure of many objects cannot be made

out without it. In its improved form (Gillett's condenser), a rotating diaphragm is placed

behind the back glass of the combination forming the object-glass, perforated with a series

of apertures of various sizes, some of them being circular, whilst others are annular—the

former diminishing or increasing the cone or pencil of rays reflected from the mirror by

excluding the lateral rays, the latter admitting only the lateral rays, the central ones being

intercepted by the portion of the diaphragm within the ring, so that the angular inclination

of the transmitted rays may be increased or diminished at will. In its most improved form

it consists of two concentric revolving diaphragms, with central stops, by which the relative

sizes of the apertures and stops can be varied; and its angle of aperture is 170° (Powell).

In the best microscopes it is supported upon a secondary stage. The markings upon many of

the DiatomaceDB can only be made out when examined by oblique light, as procured by in-

tercepting the central rays, which effect is produced by this modified achromatic condenser.

The same effect may be produced to some extent in one of the achromatic condensers of

the old form, provided the compound lenses of which the object-glass in the condenser

consists are separable (which should always be the case), by pasting or temporarily placing

a circular disk or " stop " of black paper exactly upon the centre of the plane face of the

innermost combination. The diameter of the disk should amount to about two thirds of

that of the surface of the combination to which it is applied. The combinations are then

fitted together as they were at first. This stop intercepts the central rays, thus diminishing

the amount of light transmitted ; but this difficulty is easily got over. It may be remarked

that the higher object-glasses usually consist of three combinations of a doubly convex

and a plano-concave lens cemented together so as to form apparently a single plano-convex

lens ; the outermost and smallest combination sometimes consists even of three lenses.

When the achromatic condenser is used, the flat surface of the mirror should form the re-

flecting surface, and care should also be taken that the axis of the condenser coincides with

that of the object-glass. To ensure this, a small cap of brass having a minute circular

aperture in its centre should be fitted to the lower part of the tube in which the condensing

lenses are situated. When the object-glass is properly adjusted with regard to the con-

densing lenses, the field of the microscope will appear black, excepting at a minute lumi-

nous spot. This spot must be made to occupy the centre of the field by moving the laterally

adjusting screws of the condenser, or the body of the microscope ; as soon as this has been

effected, the brass cap must be removed. Or Ross's centering-glass may be used. This

consists of a tubular eyepiece cap, in which are two plano-convex lenses, so adjusted that

the image of the aperture in the object-glass, and the images of the apertures of the lenses

and diaphragms of the condenser, may all be seen in focus at the same time, and their cen-

tricity or excentricity determined.

The focus of the condenser must be made to fall upon the object, which can be effected

by raising or depressing the condenser until the window-bars by day, or the lamp-flame by
night, are brought into focus.

The paper stop may be very advantageously replaced by a blackened metallic stop placed

behind the first pair of lenses of the condenser, and screwed into the top of the condenser

in the place of the ordinary diaphragm. Neither of these kinds of stop equals in convenience

the improved Gillett's condenser, because with the latter the number of rays transmitted

or intercepted, and the degree of their obliquity, can be varied by the simple rotation of the

diaphragms. The spot-lens is also used for the same purpose. This consists of a very convex

plano-convex lens, placed beneath the stage, the central rays being intercepted by a stop.

The central stop is generally used when objects are examined with the higher powers.



xviii INTRODUCTION.

The power used in the condenser will vary greatly according to the kind of object under

examination. If a considerable amount of light be required without obliquity of the rays, the

condensing power should be lower than that of the object-glass. If great obliquity of the

rays be required, the higher the power of the condensing lenses, and the larger their angular

aperture, the better. When the achromatic condenser is suitably arranged in regard to

centering, and the condensing object-glass or set of lenses is properly selected and adjusted,

the structure of minute objects is displayed in a manner with which those who regard the

condenser as useless must be utterly unacquainted. Webster's condenser is a good and

cheap form, with central stops &c. (Collins, Great Portland Street).

Extra Eyepieces.—Always one, and sometimes two eyepieces are obtained with the micro-

scope when purchased ; but the highest eyepiece which is made should alwaj-s be procured

:

for although high eyepieces are so far objectionable that they magnify the imperfections

of the image formed by the object-glass as well as the image itself, yet they frequently

render parts of structure distinct which are perhaps only just perceptible with a lower eye-

piece. Kellner's orthoscopic ej-epieee, in which the lower lens is doubly convex, gives a

very large and flat field.

Polarizing Apparatus.—This usually consists either of two plates of tourmaline, or of two
Nicol's prisms. The latter are generally used, and are preferable on account of their free-

dom from colour. They are composed each of two half-rhombs of calcareous spar cemented

together so as to transmit only one image. The prisms should appear perfectly clear and

colourless, and free from scratches and veins; and when, on holding them to a light, the

uppermost is rotated so as to occupy a particular position with regard to the other, no

light should be transmitted through them.

The polarizing apparatus is useful in bringing to light certain peculiarities of structure

which cannot be detected in any other way. A substitute may be made of two crystals of

the iodo-disulphate of quinine, dried upon and cemented to circles of thin glass. In use,

one is placed beneath the object, and the other on the top of the eyepiece.

Side Condenser

.

—This consists of a large doubly convex or plano-convex lens, or "bull's-

eye," of short focus, 2 or 3 inches, mounted upon a brass arm, which slides up and down a

rod placed perpendicularly in a stand. The arm should be capable of being lengthened, and
the stand should be so broad and heavy that there need be no fear of its being overturned.

Its use is to condense the light upon opaque objects. When used, it is placed between the

object lying upon the slide under the microscope and the lamp or other source of light,

which should be about G or 7 inches from the object, the plane surface of the lens being at

right angles to the direction of the rays of light, and next the object ; and the lens must be

brought so close to the object that the focus falls upon the latter. Sometimes a "small

condensing lens" is used to concentrate the light already transmitted through the large

condenser ; this is usually fixed to some part of the microscope. A doubly convex lens of

much longer focus than the bull's-eye lens, about 7 or 8 inches, will be found very useful

for condensing the light upon the mirror when the achromatic condenser, stops, &c. are

used with the highest powers. The arm of the bull's-eye lens may be adapted to hold

either or both of the lenses.

Amici's prism is sometimes useful for throwing very oblique light through a transparent

object. It consists of a flattened triangular glass prism, the two narrower sides ofwhich
are convex. The third and broadest side forms the reflecting surface. The prism may be

attached to a separate stand, or to the secondary stage. It is sometimes mounted on a

pillar placed beneath a large brass slide, perforated in the centre. A triangular prism

mounted in either of these ways forms a Reade's prism, and is used in the sainer manner.

Amici's prism exerts a condensing as well as reflecting action.
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Lieberltuhn.—Some opake objects may be well illuminated by a lieberkiihn or silver

cup ; by wbicb tbe light, first reflected by the mirror upon the concave surface of the

cup, is afterwards reflected upon tbe object. It is not adapted for higher powers than

the \ inch.

Wenham's Parabolic Reflector.—The discovery of the importance of excluding the central

rays of light, and using a central stop for this purpose, is due to Mr. F. H. Wenham, who
invented an apparatus in which this principle is taken advantage of. It consists of a brass

tube fitted beneath the stage in the place of the ordinary achromatic condenser, terminated

above by a hollow truncated cone, the perpendicular section of which forms a parabola,

with an internal polished silver reflecting surface. At the base of the parabola is placed a

disk of thin glass, in the centre of which is cemented a dark well. In use, the central rays

are stopped by the dark well, whilst the lateral rays, passing up the tube, impinge upon the

parabolic surface, from which they are reflected upon the lower surface of the object. This

apparatus, as modified by Mr. Shadbolt, is constructed of a solid cylinder of glass terminating

above in a cone, the surface of which has the form of a parabola, and replaces the silver

reflecting surface—and is the form now generally used. In objects viewed under this or

any other form of black-ground illumination, the light reaching the eye is all reflected

from certain suitably inclined surfaces of the object. This may be proved by placing a

polarizer beneath the reflector, selecting as the object some small strongly polarizing

crystals. On applying the analyzer, no colour will be seen, showing that the light has not

passed through the object. Hence care must be taken in drawing conclusions from the

appearances.

Brooke's Reflecting Apparatus.—The purpose of this is to illuminate objects by reflected

light, so that they can be examined with the highest powers. It consists of two parts ; the

first is essentially the same as the apparatus proposed by Mr. Wenham. The second con-

sists of a small, flat, circular metallic mirror (a flat lieberkiihn), perforated to admit the

lower end of the object-glass, upon which it slides, and so arranged that the reflecting

surface is in the same plane as the lower surface of the object-glass. When in use the

light is reflected by the parabolic surface upon the plane reflector, and thence upon the

upper surface of the object.

A number of points in regard to the colour of objects, distinction of pigment-granules

from minute air-bubbles, &c. may be decided by this apparatus. In questions of elevations

or depressions of surface, the light should only be admitted on one side of the tube (for

which there is a special contrivance), so that it may proceed to the object obliquely from

one side only ; and the conclusions must be based upon analysis of the formation and ar-

rangement of the shadows, and not upon the general appearance, because it is well known
that objects, or parts of them, usually appear larger and more prominent in proportion to

the amount of light reflected by them to the eye. Hence, for instance, little depressions,

which are in fact extensions of surface, by reflecting more light than the surrounding

flat or nearly flat surfaces, would appear very brilliant and luminous, and thus resemble

elevations.

Beck constructs an opaque illuminator thus :—A short screw-tube, with an aperture in one

side, is fitted between the end of the body and the top of the object-glass. Within the

tube is a circle of thin glass, set obliquely, so that the light entering the side aperture is

reflected by the circle upon the surface of the object, and passes upwards to the eyepiece.

Tolles''s illuminator consists of a prism inserted in the side of the object-glass, between the

front and middle combinations, so reflecting the light entering by a side aperture upon the

object.

Camera Lucida, and steel disk or Mirror of Sommering.—One of these is requisite for
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drawing from the microscope. The camera lucida resembles that commonly used in sketch-

ing- landscapes &c, but is provided with a fitting adapting it to the e}'epiece. The mirror

of Sommering is a plane mirror of polished steel, less in diameter than the pupil of the eye,

supported opposite the focus of the eyepiece by a small steel arm attached to a split ring

which grasps the eyepiece by its spring-action. There is one disadvantage attending the

eyepiece of Sommering, viz. that it inverts the image of objects, which the camera does not.

When either of these is used, the body of the microscope must be placed horizontally, and

the axis of vision be directed perpendicularly; the image of the object will then be seen

upon the table, and maybe traced with a pencil. In using the camera, it must be remem-

bered that the size of the object will appear greater as the distance between the eyepiece

and table is increased; hence it is best always to place the microscope in one and the same

position when about to use it for drawing, so that the extent to which the objects are

magnified by the same power may always be the same. The pin mentioned at page xiii

is invaluable for this purpose. By placing a micrometer-slide upon the stage, and com-

paring the magnified image of the divisions with those on a known measure, such as a

graduated ride, the magnifying power can always be checked, and any error arising from

varied distance determined.

In using either the camera or the mirror of Sommering, the eye must be kept exactly in

one position, otherwise the image of the object will move. Also the field and the paper

must be illuminated to nearly the same extent. One of the screens mentioned at page xxvi

is very useful for excluding extraneous light.

Erecting-glass (Lister's).—This consists of a brass tube, furnished with a meniscus at

the upper aud a plano-convex lens at the lower end. It is screwed into the diaphragm of

the body of the microscope, or that of the draw-tube. It erects the images of objects, and

serves, with a low object-glass, to reduce the magnifying power at pleasure, and to facili-

tate dissection under the microscope.

Live-Box and Growing- Slide.—The live-box is an apparatus in which portions of liquid

containing infusoria and other small animals or plants can be confined so as to prevent

evaporation and allow of their being watched in a living state.

A better apparatus, however, for this purpose is my growing-slide. This consists of a

piece of stout plate-glass, 5 inches long and about 2 wide. A circular aperture, of about

the diameter of a test-tube, is made near one end of it. A little glass cup, formed of a

portion of a test-tube cut oft' three fourths of an inch from the closed end, and slightly less

in diameter than the aperture, is then fitted into the latter, either by pieces of cork, or

by a rim consisting of a glass ring forming a neck to the cup, or in any other way. The
cup should project about one-fourth above the surface of the slide; aud at one portion of

its margin a little groove shoidd be ground, in which two or three threads of a lamp-wick

can be placed. The cup should be covered with a circular plate of thin glass, larger than

its mouth, and prevented from falling off by a disk of cork fitting the mouth, and fastened

to the plate by marine glue ; or the cup may be closed with a common cork, the only ob-

jection to this being that the mouth of the cup is apt to split. The manner in which the

slide is used is this :—Supposing it is wished to follow the changes undergone by some mi-

nute alga or infusorium which has been detected in a drop of liquid, it is placed upon a

slide and covered with thin glass ; the slide is then placed upon the growing-slide in such

manner that the longer dimensions of the two are in the same direction ; a little ledge

consisting of a strip of glass fastened by marine-glue to the growing-slide will serve to rest

the slide against, aud prevent its becoming displaced. Distilled water, mixed with a small

proportion of the water in which the organism was living before being transferred to the

slide, is next put into the cup, and a few threads of lamp-wick cotton, thoroughly moistened
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with distilled water, are then so placed that one end is immersed in the cup whilst the

other is brought into contact with the edge of the liquid in which the object is immersed.

Thus, as the water evaporates from beneath the thin glass, the threads will afford a con-

tinuous supply, and the threads will not become dry until the whole of the liquid in the

cup has become absorbed by them and evaporated. In this way we obtain the requisite

conditions for the continued growth of aquatic organisms. Care must be taken, however,

that the thin glass presses but slightly upon the object, and that the threads come as little

as possible into contact with the portions of the slide lying between the cup and the thin

glass. If the thin-glass cover to the cup fit tightly, and the thread be passed through the

notch in the cup, no loss will take place by the direct evaporation of the liquid in the cup,

If living organisms are kept in this apparatus, they must have the influence of light.

Several modifications of this have been devised (Growing-slide).

Compressor, an instrument for the regulated compression of a minute object. The same

effect can be produced by a well-made live-box, or by pressure directly applied to the thin

glass covering an object by the handle of a mounted needle.

Cabinet.—A box or cabinet, containing a number of drawers, will be requisite for holding

the objects. Each drawer should be numbered or labelled to facilitate reference. The
objects should lie flat iu the drawers, so that each may be found when required without

loss of time. The cabinet should be furnished with two folding doors, so as to exclude

dust as much as possible. It should also be made of thoroughly seasoned wood, oak or

mahogany being the best ; if made of deal or cedar, the vapour of the volatile oil of the

wood will insinuate itself beneath the thin glass cover and the slide in those objects which

are moimted in the dry state, and, condensing upon them and the objects, will obscure and

spoil them.

It may be remarked here that the names of objects should always be written upon labels

pasted (not gummed) to the slides, not merely upon the slides with a diamond. The
colour of the labels shoidd be different for each kind of object; or if the labels be com-

posed of white paper, they should have a coloured margin ; thus those of the Desmidiaceoe

may be green, the Diatomacese yellow, &c, so that the various slides, when acciden-

tally mixed after comparative examinations, can be readily replaced in their respective

drawers.

SeU-glasses.—The microscope when in use, either constant or occasional, should always

be kept under a large bell-glass the base of which fits into an annular groove made in a

circular flat wooden stand. In this way it is kept from dust, and the trouble and wear
and tear consequent upon putting it into a box is saved. Moreover, thus protected, an

object under examination can be left without fear of injury or disturbance, and be also

preserved from dust.

Several smaller bell-glasses of various sizes shoidd also be kept at hand, imder which

any objects which it may not be convenient to moimt for a time, or the examination of

which may not be completed, can be protected.

Slides.—These are ordinarily made of glass about the thickness of common window-glass

;

their length is usually 3 inches, and their breadth 1 inch. The old length was 2J inches,

which I prefer ; but as the aperture in the stage has been enlarged in the modern micro-

scopes to allow of the passage of the parabolic reflector, the Amici's prism, &c, if the old

size be retained, the slides will drop through the stage. Where the objects are very large,

the slide must be proportionately large, and its thickness greater than usual. The slides

shoidd be made of colourless glass, so as not to interfere with the appreciation of the colour

of an object. And they should be flat; otherwise the parts of the object will lie in different

planes, and every motion of the slide will require new adjustment of the focus. The



xxii INTRODUCTION.

edges are best somewhat ground on a copper-plate with emery, to prevent injury to the

fingers or scratching the stage-plate. Very delicate structures require to he examined and

mounted upon thin glass. The sides may then he frequently made of wood, sheet-zinc,

tin-plate, or card-board, with a circular aperture in the middle, upon which a piece of thin

glass is cemented.

Covers.—Comparatively few objects can be viewed in the dry state ; hence they are most

frequently immersed in some kind of liquid. To prevent the evaporation and condensation

of this upon the object-glass, and to reduce the thickness of the layer of liquid to a mini-

mum, the object is usually covered with a piece of thin glass. The form of this cover is

either square or circular, and the thickness from about the -g\ to the -j^s 01" an inch, or

even less. These covers are usually kept already cut by the microscope-makers and those

who sell objects. Before use, they are best allowed to remain immersed in water for some

time. Care is required in wiping this thin glass. It is usually effected by holding the

cover at two opposite points of the margin between the finger and the thumb of the left

hand, and rubbing the surfaces with a fold of a cloth, leather, or silk handkerchief covering

the same parts of the right hand. But the thinnest glass cannot be wiped in this way
without being broken. This requires to be held at the edge by the finger and thumb of

the left hand applied to the flat surfaces, and to be drawn slowly through the fold of the

cloth in the hand. A very thin layer of mica is useful as a cover with the highest powers,

as this prevents the risk of scratching the object-glass, the lower surface of which is often

flush with the edge of the brass mounting.

Dipping-tubes.—These are glass tubes varying in length from about 5 inches to a foot,

and in calibre from J- to ^ an inch. They are cut of the proper length by a three-square file,

and the ends gently fused in the flame of a spirit-lamp. One end is then coated outside

with sealing-wax and spirit, or some other coloured liquid, so that the same end may always

be used for the same purpose. They are of use for removing objects from water or other

liquids in which they may be contained. Suppose, for instance, it is required to examine

some deposit lying at the bottom of a liquid, or an object suspended : the fore finger of the

hand in which the tube is held is placed upon the upper end of the tube so as to close it

;

the other end is then immersed in the liquid and brought into contact with, or as near as

possible to the object, and the linger removed from the upper end. Hydrostatic pressure

then forces the liquid, and with it the object, into the lower part of the tube, and it can

be transferred to a slide. When a tube of narrow calibre is used, the liquid and object

are retained within the tube by capillary attraction ; they must then be removed by

gently blowing at the upper end, the lower end being placed upon the slide. The use

of colouring one end of the tubes is, that the idea of applying the mouth to the end of

the tube which has been immersed in some offensive liquid, as foetid water, &c, may be

set aside.

These tubes should be kept in a glass of distilled water, with the coloured ends of course

uppermost.

When a large tube is used, as in removing the larva of an iusect, a tadpole, &c, the

quantity of liquid removed is also large, and will be more than is required on the slide.

The tube should then be emptied into a watch-glass, aud the object placed upon the slide

or in the live-box by a camel's-hair pencil.

Forceps are in constant requisition for taking hold of minute objects, dissecting, &c.

Those used for medical purposes (common steel dissecting or surgical forceps) are best-

There are three points to be attended to in the selection of them. They should not be too

short, i. c. less than four inches in length at least; the spring- (separating-) action should

be very feeble; and the points should be perfectly flat and smooth where they come into
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contact. If forceps are shorter than the ahove length, they are not easily held steadily;

if the spring-action be strong, on holding an object, as in dissection, with the forceps, the

attention being perhaps directed to the scalpel, needle-points, &c, the blades of the

forceps separate, and the object escapes from their grasp. If the forceps have teeth or

are grooved, perhaps after laying an object out upon a slide under water, or elsewhere, a

portion of it becomes entangled in the teeth, and the whole displaced. Surgical "tena-

culum-forceps " are very useful occasionally in injecting. These forceps lock by their own
spring-action. Supposing, then, the injection is escaping from the orifice of some vessel

which has been overlooked and no assistant is at hand, on including the open end of the

vessel between the ends of these forceps, which may then be left hanging, it is firmly

fixed, and the operator has both hands disengaged to tie it ; in fact, these forceps are

indispensable to the injector. They should be short, and not heavy ; otherwise the vessel

may be torn by their weight.

Surgical " dressing forceps " are also frequently of use ;
and long " cesophagus-foreeps "

with scissor handles are serviceable for removing portions of plants &c. from large jars or

glass vessels.

Needles.—For separating the parts of minute objects, fine points are requisite : these are

found in common needles of moderate size fixed by one end into the handle of a water-

colour brush. These are easily prepared : the needle is cut in half by cutting-pliers ; the

blunt end is then forced into the stick, about half an inch in length being left projecting.

Surgeon's "cataract-needles" ground down are elegant instruments of this kind, but they

require to be shortened. For minute dissection of plants, all needles require pointing on

a hone.

A stout sable-hair or fine bristle, inserted into a slender wooden handle, is frequently of

use in isolating minute bodies, as Diatomacese, which would be broken by any other instru-

ment. It is used thus : suppose we have a number of Navicular, or the like, in a bottle,

mixed with other bodies, and we wish to isolate one for preservation. A small quantity

of the deposit is taken up with a dipping-tube, and allowed to escape upon a slide in such

manner as to form a narrow stripe upon it. This is then examined with the lowest power

with which the object can be distinguished, and one near the margin of the liquid stripe is

selected, and may easily be removed with the mounted bristle (under the microscope) be-

yond the margin of the liquid. The remainder of the liquid is then wiped away with a

cloth, a little distilled water added to the small quantity of liquid left containing the object,

and the latter moved with the bristle into the middle of the slide. The liquid is then driven

off by heat, and the object is left on the slide ready for mounting. Or, when the matter is

dried upon the slide, any one of the minute objects being lightly touched with the dry

bristle will adhere to it ; and by gently pressing or rotating the bristle upon the middle of

a new slide, the object will readily be transferred to the latter. The Diatomaceas may be

easily isolated in this way.

Knives.—Ordinary dissecting knives or scalpels. The handles should be sufficiently

large to allow of being firmly held.

A particular and most useful kind of knife for producing thin sections of soft bodies is

that known as " Valentin's knife." It consists of two or sometimes three blades with their

flat surfaces parallel, set in a handle. The blades can be fixed at any distance apart,

according to the thickness of the section required. It is drawn across and through the

substance, from heel to point ; the section remains between the blades, and is then removed,

either with forceps, or the blades of the knife are opened under water, and the section

floated upon a slide immersed in the liquid. In the latter case, the action of the water

upon the tissue must not be overlooked. Valentin's knife is absolutely indispensable in
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the examination of animal bodies. Some sections, especially of plants, are best made
with a razor.

Black and relate disk.—A disk 3 or 4 inches in diameter, made of seasoned wood, and

upon one face of which a piece of white paper or card-board has been fastened by paste or

glue. One half of the paper or card-board is coloured black, the other is left white. This

is very useful in dissecting or separating minute portions of tissues; if these are white,

they become much more easily distinguished than usual when placed (on a slide) over the

black part of the disk ; if they are dark, over the white portion.

Leaded cork.—Some structures require to be dissected under water, as, e. (/., those of in-

sects &c. These should be fixed with pins upou a piece of cork, beneath which a plate of

lead, corresponding in size, has been fastened. In niauy cases it is advantageous to dissect

these tissues under the simple microscope. An aperture may then be made in the lead and

cork, and the tissue or structure stretched across the aperture, so that the light may pass

through it ; or it may be illuminated as an opaque object by the aid of the bull's-eye.

A trough, composed of five pieces of glass cemented together with marine glue, four for

the sides and one for the bottom, will serve to hold the water and the loaded cork.

Evaporating Dish or Saucer.—It is advisable to keep one of these, with a flat bottom,

always at hand filled with distilled water, in which slides and covers that have been used

may be immersed. The remains of objects which have been examined are thus easily

separated from the glasses, and there is but little trouble in wiping the latter clean. If

held under a gentle current of water, all remains of tissues or test-liquids may be washed

away from the dish—the glasses, from their gravity, remaining at the bottom.

Test-box.—A wooden box, holding from six to a dozen or more test-bottles, is indispen-

sably requisite. The box must be divided into partitions corresponding to the size of the

bottles, and the latter must be wedged between these partitions so that the stopper can

be removed without fear of disturbing the bottles. The box should be covered with a lid

furnished with hinges, so that no room may be reqiured to place the lid when the box is

opened. The bottles will vary in size according to option, but they should be of at least

1-ounce capacity. Each shoidd have a stopper so prolonged as nearly to reach the bottom

of the bottle, its form being either conical or fusiform. The advantages of this form of

stopper are, that a mere trace or several ordinary drops of the reagent may be applied to

the object as required. If a very minute quantity be desired, the lower part of the stopper

is allowed to touch the inside of the neck of the bottle when it is withdrawn ; and if a larger

quantity be required, this proceeding may be avoided. Each bottle should be labelled, and

a label should also be placed upon the upper end of the side or partition of the box near to

the bottle, so that the nature of the contents of each bottle may be ascertained without re-

moving it from the box. The general advantages of this apparatus are, that the quantity

of reagent required can be obtained to the greatest nicety, and it can be added to the exact

spot required with one hand only, so that the other can be employed to hold the slide and

object &c. Mr. Ferguson, of Giltspur Street, supplies these at a small cost, after our

pattern.

Reayents or test-liquids.—Some of these should be kept in the test-bottles ; but larger

quantities should also be kept in other stoppered bottles. \Ye give a list here of those test-

reagents which are most frequently required ; the method of preparing each, the strength,

&e. will be found under the respective heads.

1. Sulphuric acid. 2. Nitric acid. 3. Acetic acid. 4. Caustic potash. 5. Chloride

of calcium. 0. Aqueous solution of iodine. 7. Oil of turpentine. 8. Glycerine. 0. Acid

nitrate of mercury (Millon's test-liquid). 10. Distilled water.

Ether or the cheaper benzole, and alcohol, should also be kept at hand. Chromic acid
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should be preserved in a wide-mouthed stoppered bottle, and its solution prepared when

requisite, as it easily becomes decomposed by dust &c.

Troughs are flat, oblong glass boxes, without lids. They are made of pieces of glass

cemented together by marine glue, and are used in examining the larger aquatic plants or

animals in a living state ; also in mounting objects.

Divided Scale.—A metallic or ivory scale divided into lOOths, &c. of an inch, is indis-

pensable in micrometric admeasurements (see MeasuT4EMEN*t). The metal or ivory should

extend beyond the graduated portion.

Micrometer.—A glass slide with fine lines scratched upon it with a diamond, these being

ToVoth of an inch apart, is absolutely requisite. Another, with coarser divisions, is also

required to be placed in the eyepiece, for making measurements (see Measurement).
A rectangular brass table, with two legs at one end and one at the other, is useful in

macerating objects upon slides in chemical reagents, oil of turpentine, or Canada balsam,

and in mounting objects. It is heated by a small spirit-lamp placed beneath.

Ring-Net.—A very useful piece of apparatus for collecting Desmidiaceas, Diatomacese,

&c, where entangled amongst Confervje, &c, or forming crusts or films upon other aquatic

plants, consists of a brass or wooden ring about 4 inches in diameter, furnished with a

groove round its circumference, in which also a radial aperture exists, through which

the end of a stick may pass. A piece of very fine muslin, rather larger than the ring, is

then laid over it, and the margins of the muslin fixed in the groove by means of a vulca-

nized Indian-rubber band. Or this apparatus may be so modified, that the muslin is fixed

by means of an inner ring, adapted to the outer, but incomplete at one point of its circum-

ference, and with a projecting rim to prevent its passing through the outer ring. Thus we
have a kind of strainer; and by using several pieces of previously wetted muslin in suc-

cession, a large number of the minute organisms may be separated from the water. The

pieces of muslin may be brought home, folded up, in wide-mouthed bottles, separately, or

several in one, according as the organisms are obtained from one or several waters. In

this way we save carrying a large quantity of water. The pieces of muslin are afterwards

opened and placed in jars of filtered river-water, and exposed to the light, when the

organisms will become detached.

A simple microscope, or some apparatus which will allow of dissection with the aid of

lenses, is essential, provided an erecting eyepiece or the erecting-glass (p. xx) be not at

hand. It is of little consequence which be selected, provided a large and firm sloping

arm-rest be furnished on each side of the stage. Either doublets or the lower powers

may be used. Some of the modern simple microscopes are binocidar.

Leather Case and Collecting-Bottles.—The Diatomacea?, Desmidiacefe, and other smaller

Algas, as also the Infusoria, require to be collected and brought home in bottles. These

should be of about 1 or 2 ounces capacity ; and for portability without risk of being

broken, they should be packed in a case made of stout leather, with a separate space for

each bottle. The whole will pack up in the form of a book. These are manufactured by
Ferguson, of Giltspur Street.

Having given a sketch of the most important pieces of apparatus, we will say a few
words upon the illumination.

Illumination.—The best light in general for microscopic purposes is undoubtedly day-

light, or that of the sun reflected from the clouds ; and this is certainly the light which
can be borne for the greatest length of time without injury to the sight. The position of

the observer is of importance ; it should be such that the window is on his left hand, or

even the back slightly turned towards the window. The advantages of this position are

great ; for then but little light will enter the eyes directly from the window, and it is of
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the greatest importance, during a microscopic examination, that the least possible amount
of light should be admitted to the eye, from any source, besides that transmitted through

or reflected from the object. In drawing also with the camera lucida this position should

be strictly observed ; for all extraneous light which would interfere with the distinctness

of the image is thus excluded, and the shadow of the pencil and hand does not interfere

with or obscure the sketch in progress, which would be the case if the observer's right

hand were towards the window. But in daylight, the light entering the eye from the

window, even in the position above mentioned, will interfere with the observation, unless

a preventive be employed, which is to place a screen, either supported upon a stand or

fixed to the upper part of the body of the microscope, between the eye and the eyepiece

of the microscope and the light. This screen may be made of card-board or thin wood,

covered with black velvet. If it be fixed to a moveable arm, like the lens of the side-

condenser, it may be easily placed in any convenient position. If to be fitted on the

microscope, it may be constructed thus : a piece of stout card-board, of about the size

and shape of one of the plates of this work, should have the corners rounded off, and

should be bent at a right angle at about the lower one-fourth ; a hole being cut in the

middle of the smaller portion, of a size just to fit the top of the body of the micro-

scope, a short tube of card-board is then made by sewing or pasting, and this being

fastened in the same way to the circular aperture serves to keep the screen in posi-

tion. The whole is then covered with Hack velvet. When used, the long flap should

be placed towards the left side ; it then shelters the eye and upper part of the eyepiece

from the light. A screen of this kind should always be kept upon the microscope, for it

is of the greatest service. A tube made of a roll of card-board, fasteued to the inside of

the angle of the screen described above, will serve to fix it to the stem of the side-con-

denser ; it may then be made to slide upon this axis or stem at pleasure. It is hardly

possible to use the high powers of the microscope by daylight without a screen of this

kind.

But few persons have the opportunity of using daylight for microscopic researches,

and with the highest powers ordinary daylight is b}' no means sufficient ; hence artificial

light of some kind is called into requisition ; and the most common source of this is an

Argand lamp with oil. For ordinary purposes this answers well, although the best for

examining Diatomacefe, &c, is a Paraffine-oil or camphine-lamp, especially when stops

and very high powers and eyepieces are used, whereby a large amount of light is inter-

cepted. In " Fiddian's lamp," the flame is enclosed in a metallic case, so resembling a

bull's-eye lantern, the light escaping from a round orifice only; hence no extraneous

light can reach the eye. The lamp must slide up and down the stem, so that it can be

placed at any height ; and it should be furnished with a shade, also moveable. A white-

cloud earthenware shade has recently been recommended. Norman's parafline-lamp, and
Collins's Bockett lamp, with an attached bull's-eye, are good lamps.

Much of the success with which the structure of an object is displayed, will depend upon
the manner in which the light is thrown upon or transmitted through it. In general the

more light that can be condensed upon opaque objects the better; and when the various

parts of such objects are of different colours, the more direct the light and the greater the

angular aperture of the obj ect-giass, the more clearly will the parts be distinguishable;

while in certain opaque objects which present questionable elevations or depressions on
their surface, great obliquity of the incident light is essential. With transparent objects

it is sometimes desirable to diminish the amount of light more or less ; which may be done,

either by means of the diaphragm, by using the flat instead of the concave face of the

mirror, or by inclining the mirror to one side. It must not be forgotten, in determining
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the cause of the better display of an object by the substitution of a less amount of oblique

light for a larger amount of direct light, that it need not necessarily arise from the obli-

quity ; for in many instances the cause is simply the diminution of light, whether direct

or oblique being a matter of indifference. When the mirror has only one reflecting sur-

face, the amount of light may be diminished by removing the lamp to a greater distance

from the mirror. But the difficulty usually found consists in the amount of light being

too small instead of too great. This arises from bad management, and may be overcome

by attention to the following circumstances : the mirror must be placed as near the lamp

as possible ; if it cannot be brought within a few inches of the lamp, the shallow bull's-

eye condenser must be made to condense the light upon the niirror: with the object-

glasses of high powers the achromatic condenser must he used ; and the lower the power

of the condensing lenses, the greater will be the amount of light transmitted. The lined

appearances presented by many objects, require for their exhibition very oblique light,

which may be obtained by first raising the mirror as near as possible to the plane of the

stage, and then bringing it as much to one side or the other of the stage as can be done

;

A mini's or Reade's prism is very useful for producing the same effect in a greater degree
;

large angular aperture in the object-glass is also very advantageous imder these circum-

stances, because it will allow of the admission of rays of such a degree of obliquity as

could not enter one of smaller aperture.

In cases where still more light is required than can be obtained in any way by reflection

from the mirror, this must be turned aside, and the direct light of the lamp used, thus

:

clamp the slide so that the object projects beyond that side of the stage which is

nearest the lamp. The body of the microscope is then rotated so that the object-glass is

over the object and fixed by the milled head ; the axis of the body being then directed to

the light, the obj ect may be brought into focus ; and by moving the lamp around the

microscope, light of any obliquity may be made to pass through the object. This is a

simple way of ohtaining the most oblique light, and as the light comes directly from the

lamp, there is no loss from reflection, as in the use of prisms. By a little variation of this

arrangement, the light may be made to fall very obliquely upon opaque objects, especially

if uncovered.

Many years ago I suggested a method of remedying the defects of artificial light, or

that ordinarily used to replace daylight. The well-known glare attending lamp- or

candle-light, and the predominance of a yellow colour, so visible when compared with

daylight, render it very unfavourable for microscopic purposes. It was proposed to

mix some substance with the combustible which during its combustion evolved a light of

the colour complementary to (or forming white light with) that predominant in the arti-

ficial light, or to pass the fight in its passage from the artificial luminary through a piece

of glass of such colour as to intercept or check the objectionable rays. As these rays are

of a yellow or reddish-yellow colour, the colour of the glass must be blue, or purplish blue

;

but the exact shade must be obtained by experiment. Thus : the lamp, or whatever

source of artificial light it may be, is lighted in the daytime, and the light transmitted

through the microscope by reflection in the ordinary way, when its intensely yellowish

colour is very obvious. Pieces of glass of different colours are then separately placed at

right angles to the path of the rays from the lamp to the mirror, either close to the flame

(in the form of an ordinary lamp glass), upon the face of the mirror itself, beneath the

stage, or in an extra head of the side-condenser. If the glass be of the proper tint, and be

placed at the proper distance from the light, and in the proper situation, the field will

appear as white as the light of the clouds, which may be easily proved by altering the

inclination of the mirror so as to reflect the light of the clouds and the lamp alternately.
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It may be remarked that the nearer the coloured glass is placed to the flame the less

apparent ett'ect -will be produced, i. e. the more will the yellow colour be perceptible, and

vice versa. If the field still appear yellow, the glass is not of sufficiently deep colour ; if

it appear blue, the colour of the glass is too deep. The first method, or that of mixing

some substance with the combustible (oil, tallow, &c) capable of evolving a light of the

requisite tint to form white with the yellow of the artificial light, would be far preferable

to the latter method ; but I am not aware that any experiments have been made to carry

out this idea. It would have two great advantages, viz. that there would be no diminu-

tion of light, and that the entire apartment would be illuminated by a light equivalent to

that of ordinary day. The second method has one objection, which is, that it intercepts

a large quantity of the light, so that in the examination of those objects with high powers

which require intense illumination, or where much of the light is arrested by stops, it is

decidedly objectionable. The advantages which the use of the blue glass possesses are,

that it softens the light very much, and that it enables the observer to discriminate

between colours as in ordinary daylight.

A few years after the publication of the above method, a patent was taken out for the

construction of lamp-glasses of a blue colour ; but they are of little service, merely slightly

softening the light, or intercepting a small proportion of the yellow rays.

The proper way would be to "flash" the properly tinted blue glass upon one side of a

pale blue lamp-glass, so that by simply taming the glass round, the light might be trans-

mitted through either of the differently coloured portions. Rainey's " Light-modifier "

acts upon this principle. Numerous other pieces of apparatus and ingenious contrivances

will be found described and mostly figured in Carpenter's 'Microscope, &c.' 1868.

II.—GENERAL METHOD OF DETERMINING THE STRUCTURE OF MICRO-
SCOPIC OBJECTS FROM THE APPEARANCES WHICH THEY PRESENT
UNDER VARIOUS CONDITIONS.

Microscopic and histological appearance, structure, and analysis.—Before proceeding to

this, let us define what is to be meant by the structure of a microscopic object. If we take a

piece of the free end of the finger nail, and examine a thin transverse section of it under

the microscope, we find it to present numerous shorter or longer dark and somewhat
irregular lines running nearly parallel to the surfaces. These appearances do not vary

essentially whether it be examined in the dry state, or immersed in water or oil of

turpentine.

But when it is moistened with solution of potash, and allowed to remain so for some time,

or the slide is gently heated, it becomes entirely resolved into a number of nucleated cells

;

and by watching the gradual action of the potash, it is easily seen that the cells were
originally flattened and arranged in layers, which layers produced the lined appearance

mentioned above (see the article Nails). Now which is to be considered as representin"

the structure of the nail ? the first or the second of the above results ? Undoubtedly the

second. The expressions microscopic structure and histological structure are used very

indefinitely, and often synonymously; but the former may very conveniently be restricted

to signify the apparent structure as determined with the aid of ordinary mechanical means

;

whilst the latter may designate the true structure in relation to development. It may at

first sight appear very unnecessary to make any distinction between the two ; but it is

really very important, and many of the descriptions of the structure of bodies, given in

books, refer only to their microscopic structure.
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The determination of the histological or true structure is often very difficult. Frequently

a week or a month must be devoted to the determination of a single point. Take the

instance of a hard structure—a piece of the skeleton of one of the Invertebrata. A few

sections may exhibit cells, laminae or fibres, according to the preconceived notions of the

observer; whilst the histologist will not express an opinion until the inorganic matters

have been removed by long maceration in acid, the calcareous salts thoroughly washed
away, and attempts have been made to resolve the organic basis into its histological

elements by appropriate means. This may require very many experiments to be made,

and no mean knowledge of particular branches of science for guidance in the selection of

appropriate agents requisite for their performance. We shall have frequent occasion to

use the above words in the restricted sense ; hence this shoidd not be forgotten. The
word analysis will have the same meaning as that generally attributed to it, the ultimate

products being morphological.

A general method of determining the structure of objects can hardly be laid down, it

must vary so greatly according to the nature of the objects and their size. The first point

is to render them transparent, if not already so. This may frequently be done by immer-

sion or maceration, if diy, in water, glycerine, or oil of turpentine. But the solvent power

of the liquid must be borne in mind ; for the organic principle aleurone was overlooked for

years, from its being soluble in water, in which the sections of the albumen of seeds con-

taining it were immersed to render them transparent. Sometimes the aid of heat is

necessary, and objects may even require to be boiled in these liquids, either upon a slide

placed upon the brass table over the flame of a spirit-lamp, or in a small tube. Sometimes

sections require to be made, and these treated in the same manner. If soft, their elements

may be separated by the aid of needles ; sometimes pressure will answer the same purpose.

When the object is very minute, it will frequently be desirable 'to examine both sides

of it with high powers. Hence it must not be placed upon an ordinary slide, on account

of the thickness of the latter, but must be supported upon, and covered by thin glass.

The best plan is to keep a number of slides made of tolerably stout card, wood, or tin,

each having a piece cut out of the middle. A thin glass cover, rather larger than the

aperture, shoidd then be cemented by marine glue or Canada balsam to one side of the

slide ; the thin glass cover is then applied as usual.

A great advantage of this method of temporarily or permanently mounting objects is

that, the card-board being flexible, there is no fear of injuring the object-glass, even if it

should come into contact with the glass cover. If the object be very small and its struc-

ture very delicate, it must be crushed, so that some of the fragments may lie perfectly flat

upon the slide. See also the article Preparation.

The points to be determined in regard to the different parts of an object, however, may
be best treated separately.

The examination of a microscopic object must comprise :

—

a, the microscopic analysis,

including,—1, the form ; 2, the colour ; 3, the structure of the surface ; and 4, the internal

structure : b, the histological analysis, in the sense already explained : c, the qualitative

chemical composition : and d, the measurement.

A. Microscopic Anaxysis.

1. The Form.—a. This is usually judged of from the outline, as seen by transmitted

light, and often erroneously. Where a low power is used, the upper surface of an object

and its sides are mostly simultaneously visible : but under a high power, only those parts

lying within a very limited vertical range, or in the same plane, are visible at one focus ; and
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the parts lying in planes above or below this can only be brought into view by altering the

focus : hence the views of objects under high powers correspond to views of transverse

sections of the same objects made through various horizontal planes ; and as the margins

of objects are usually more distinct by transmitted light than the upper surface, spherical

or rounded bodies frequently appear flattened. When several bodies of the same kind are

visible in the field of the microscope, some will almost always be found lying upon their

sides; and even when the objects are greatly flattened, some will mostly be found lying

on edge, presenting the side view.

b. But as there may be uncertainty in regard to the relation of these bodies to each other,

the only safe method in forming a conclusion is to cause them to revolve or roll over, so

that all their aspects may be distinguished. This is in general easily accomplished : if the

object be already immersed in liquid, the inclination of the stage will answer the purpose

;

or a little benzole, naphtha, alcohol, or some other volatile liquid in which they are

insoluble, must be added. The currents produced by the evaporation of these will cause

the objects, especially such as are near the edges of the liquid, to move in all directions,

and their true form may be discerned. Sometimes moving the thin glass cover sidewise,

the object being kept in view, will answer the same end.

c. In figures of microscopic objects, the side view should always be exhibited if possible
;

and if not, it should certainly be described.

d. In the case of crystalline bodies, or such as present angular edges, their angles should

be measured with the goniometer, if their chemical composition be unknown.

2. The Colour.—The colour of objects shoidd always be carefully described, and its

cause accurately determined. It most commonly arises from,—1, partial absorption ; 2,

the presence of pigment, or other colouring-matter ; 3, from iridescence ; 4, from polari-

zation, &c.

(1.) The most common cause is a peculiar property by which a portion of the coloured

rays composing the white light which falls upon or is transmitted through an object is

absorbed, the remainder being reflected or refracted so as to reach the eye. On examining

bodies thus coloured, with whatever powers, their substance is found uniformly coloured,

and this colour is unchanged by their immersion in water or oil of turpentine, and is the

same in transparent bodies by both transmitted and reflected light. This is commonly
regarded as the proper colour of an object. Example : a crystal of blue vitriol.

(2.)-

—

a. In many cases, however, although an object may appear to the naked eye

uniformly coloured, on examining it with a high power, the colour, which in fact arises

from the above cause, is seen to be confined to certain molecules or granules, whilst the

general substance is colourless. These granules may consist of vegetable or animal colouring-

matters, metallic oxides, &c. The nature of these matters should always be determined,

if possible, either by microscopic chemistry—micro-chemical analysis, as it has been called,

—or by ordinary chemical analysis. When the colouring-matter is of organic nature, and

when its composition cannot be determined, or it has no definite name, it is caHeApigment.

Objects coloured by pigment, metallic oxides, or other colouring-matters, are best examined

by direct (not oblique) transmitted light, and when immersed in either water or oil of

turpentine. These liquids do not change the colour, nor destroy it unless the pigment be

soluble in them ; but by rendering the general substance of the object more transparent,

they cause the granules to become more distinct. The colour is the same both by trans-

mitted and reflected light. Example : a brown or black hair of an animal, as the mouse.

b. Sometimes bodies coloured by pigment or other colouring-matters appear under the

microscope uniformly dyed, although the colouring-matter consists of an insoluble molecular

or granular powder—as a white animal hair first macerated in solution of ferrocyanide of
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potassium and then in solution of perchloride of iron. Chemical means will alone distin-

guish this cause of colour from the first, by removing the colouring-matter from the

colourless hasis.

(3.) The colours of many objects vary according to the direction of the light transmitted

through them, or are only visible by oblique light, and the colours are different by direct

and oblique light. These arise from decomposition of white light by either interference

or refraction. For the sake of brevity, these may be designated colours from iridescence,

because they mostly exhibit the .brilliancy and transparency of the colours of the rainbow.

The interference or refraction upon which they depend is ordinarily produced by irregu-

larities of structure, frequently depressions or grooves, and sometimes cavities containing

air, &c. Objects exhibiting these colours, which are most brilliant by very oblique light

and under low powers, when examined with a moderately high power by transmitted

direct or but slightly oblique light, frequently appear more dull and less brilliant, often

dark or black in parts ; and when immersed in oil of turpentine or some liquid approaching

in refractive power the substance of which they are composed, so that their irregularities

become filled with it, the colours vanish. Hence colour, when arising from iridescence,

can readily be distinguished from that arising from general absorption or from the presence

of pigment; and when the colour of an object obeys the above law, it may be predicted

that structural irregularities sufficient to account for its production will be foimd if

properly sought for. Moreover these colours are not the same by reflected and refracted

light, and they vanish under very high powers. They may be studied in the species of

Gyrosigma ; and those observers whose microscopes do not magnify sufficiently, or whose

object-glasses have not sufficient angular aperture to admit of the detection of the markings

upon some of the Diatoniaceas or other bodies of similar structure, may be sure that they

are present when these phenomena have been observed. We were thus led to search for

them upon the valves of Melosira various, and Borreri, species of Nitzschia, &c, where

they had not been previously detected ; and there they are present. A gain, the colours

of the dried valves of the Diatomacere, many of which have a brown tinge, have been

supposed to depend upon the presence of the peroxide of iron ; but as this colour vanishes

when the valves are immersed in oil of turpentine, independently of the fact that the

valves do not present the same brown colour hy reflected and transmitted light, and by
direct and oblique light, which we have stated to be characteristic of the presence of

colouring-matter, the colour cannot arise from this cause.

An example of iridescent colour arising from the presence of fibres, is found in the tape-

turn. Certain cases, referable to this head, require special notice. Thus it sometimes

becomes a question whether a very minute red spot, visible in an Infusorium, Alga, &c,
is the optical expression of a minute vacuole, or a little depression filled with water, air,

or other fluid of less highly refractive power than the substance of which the organism

consists, or whether it arises from the presence of pigment. The point is easily decided :

a practised eye will recognize the transparency of the colour where not arising from pig-

ment, and its granular appearance where the pigment is present. If the substance of the

object be soft, compression will frequently destroy the appearance when pigment is absent.

Drying the obj ect and then immersing it in oil of turpentine or other highly refractive

liquid will do the same, whilst pigment will become even more distinct if present. More-

over, on altering the focus of the object-glass, the colour will be foimd to change, when
not arising from pigment.

The colours of thin plates are so rare in microscopic objects, that we must refer to works
upon optics for an account of them. They occur in the crystals found upon the surface of

the scales of various fishes, the eggs and wings of insects, &c.
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(4.) The colour arising from polarized light is noticed under Analytic cbystals,

Dichboisji, and Polahization.

The colours of objects examined by transmitted light are frequently rendered much
darker, and colourless or coloured objects may appear dark or even quite black, from

refraction or reflection of the light out of the field of the microscope. Thus powdered

vermilion appears almost black ; air-bubbles appear black at the margins or entirely

black, &c. : hence the importance of comparing observations made by both reflected and

transmitted light ; for neglect of this precaution caused the air in the hairs of animals to

be mistaken for pigment. Milk-white opacity mostly arises from the presence of numerous

molecules, granules, thin layers of liquid or other surfaces which reflect a large quantity

of the light incident upon them, as in milk—where the reflecting bodies consist of the

globules of fatty matter (butter),—white paper, tubercle, &c.

3. Structure of the Surface.—a. When an object is of comparatively large size, the

structure of the outer surface is in general easily determined by examining it with reflected

light, i. e. as an opaque object, illuminated by the Lieberkiihn or side-condenser ; but when
the objects are small, sufficient light cannot be thrown upon them with ordinary condensers

;

recourse must then be had to Brooke's reflector, or the opaque reflectors mentioned at p. xix.

b. The appearances presented must also be controlled by those resulting from the action

of transmitted light. And here we meet with a difficult task, in accomplishing which,

the following questions are constantly presenting themselves :—Do certain spots, lines, or

other markings visible upon the surface represent elevations or depressions ? Are they

cavities in the outer portion or layer of the object? Are they foramina or holes ? Are

they gTanules of pigment, or rows of them P Do the lines represent a true lined structure,

or are they optical illusions? Is the surface smooth and free from markings? The
methods of answering these questions must vaiy so greatly, according to the nature of the

object, its size, &c, that it would be almost impossible to lay them down by rule. The
following considerations, however, are of most importance.

c. In many cases where structural appearances are visible at the surface of an object, their

true situation above or beneath the surface may be determined by raising the object-glass

above the focus of the surface. On then carefully and gradually depressing the obj ect-glass

with the fine movement, the structure first brought into focus is the uppermost. Thus,

the inner surface of the under membrane of the elytrurn of the stag-beetle (Lucanus cervns)

is covered with very minute hairs projecting from the surface (PI. 27. fig. 2). On placing

this with the inner side uppermost and adjusting the object-glass as just described, the

hairs are distinctly brought into focus before the surface of the membrane. Hence they

are situated upon the surface ; whereas, had the surface of the membrane been brought

into view before the hairs, it must have been concluded that the latter were situated on a

plane below this. It may be stated that the surface of a membrane is recognized to be in

focus by certain irregular granules, molecules, or wrinkles mostly visible upon it.

d. Frequently, when hairs, filaments, or spines project from a surface, their relative

position may be determined by examining the margin of the object if it be rounded, or

the margin of a fold if it be flat and membranous,—as in the case of ciliated bodies, In-

fusoria, &c.

e. Cilia upon the surface of an object are sometimes so minute and transparent as to be

with difficulty detected ; they can however always be made evident, when present, by the

following means:—1. Drying the object; they then become much darker from refraction.

2. Dyeing the object with solution of iodine; drying the object after the addition of the

latter solution is sometimes advantageous. 3. Mixing insoluble coloured particles, as

those of lampblack, with the water in which the objects are contained ; of course this is
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only of use if the objects be living; the particles will then be set in motion, and their

motion may be distinguished from molecular motion by the definite direction in which

the particles move.

/. The nature of many markings, spots, &c. is best determined by comparing at different

foci the effects of the refraction of the transmitted light produced by the markings

themselves, and the substances in which they are situated ; and these phenomena may be

conveniently illustrated by their occurrence in known objects. If a drop of oil of tur-

pentine, which has been digested with alkanet root so a9 to become coloured, be placed

upon a slide, a drop of water added to it, a thin glass cover applied, and the cover be

moved backwards and forwards upon the slide with the finger covered with a cloth, the

drop of oil will be subdivided into globules of various sizes, some of which will enclose

globules of water ; thus we shall have globules of the oil surrounded simply by water,

globules of water enclosed in globules of oil, and some of these globules will contain

within them globules of the other kind again, the globules of oil being readily distinguished

by their red colour. On examining the slide with a tolerably high power, all the globules

will appear bounded by a black circle, and present a luminous point in the centre, when
viewed separately, and the focus suitably adjusted for each. But when they are examined

in comparison and together, they will be found to exhibit characteristic appearances

according to the variation of the focus. Thus, of the simple globules, when their margin

is most distinctly brought into focus, some will become more luminous as the object-glass

is depressed (PI. 40. fig. la)—these are globules of water surrounded by oil; others will

become darker under the same circumstances (PI. 40. fig. 1 V), and very luminous as the

object-glass is raised (PI. 40. fig. 1 c)—these are globules of oil ; and the nature of the

components of the compound globules may easily be determined by the occurrence of the

same phenomena. The globules of oil, being more highly refractive than the water, act

like little convex lenses ; whilst the globules of water surrounded by the oil, exerting a

lower refractive power than the latter, act like concave lenses, and their centre appears

•luminous because the rays which traversed them diverge as they ascend, as if they ema-

nated from a (virtual) focus situated beneath the globules, or on the same side of them as

the mirror. Hence these foci may be distinguished as the " lenticular foci " of the objects.

And when dots or markings are very minute, frequently all that can be distinguished

under the microscope are these lenticular foci of the various parts.

The same phenomena may be observed in air-bubbles immersed in water ; these corre-

spond with the globules of water surrounded by the oil. It need scarcely be remarked

that the object in colouring the oil is to allow of the control of the conclusions arrived at.

g. In the globules of sarcode and many cells, the vacuoles are easily shown by the same
method, to be filled with a material of less refractive power than the general substance of

which they are composed ; these vacuoles are frequently mistaken for nuclei and nucleoli,

but they are readily distinguished from them by the dark appearance they present when
the object-glass is raised above the focus of their margins.

h. The above principles are applicable to the determination of numerous cases where

the elevation or depression of a spot or marking upon a surface is called in question

;

for elevations on a surface will produce the general effect of convex lenses, whilst

depressions will produce that of concave lenses. In the above experiment, plano-

convex lenses of both oil and water are frequently seen, and readily distinguished by the

above means.

Take also the instance of a Paramecium aurelia, either dried or immersed in water.

The surface is beautifully marked with pretty regular dots, which appear luminous as the

object-glass is depressed (PL 25. fig. 1 a), and dark as it is elevated (PI. 25. fig. 1 5); hence
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they consist of depressions upon the surface. Had they been elevations or little tubercles,

they -would have become more luminous as the object-glass was raised, and vice versa.

When an isolated granule of pigment or of any opaque substance is brought into focus,

on raising the object-glass a luminous spot appears to occupy its place; hence it agrees

so far with a highly refractive granule. The appearance, however, arises from diffraction,

and may usually be distinguished from that produced by refraction, by the luminous spot

equalling or exceeding the granule in size, whilst in the latter it is smaller and more brilliant.

i. In all these experiments the less oblique the light the more certain will be the results.

But this method is inapplicable to decide whether the less-refractive portions are simply

depressions or cells. This may often be determined by examining the margin of the object

where possible (as in Paramecium), and observing whether there are depressions upon it

corresponding to the parts at which the dots are situated, and whether these depressions

are continuous with the dots (PI. 2o. fig. lb). When the substance of the object is some-

what firm, drying it, if moist, will cause the dots to become filled with air ; they will then,

if cells, appear infinitely blacker than if simply depressions, and visible as readily by direct

as by oblique light ; and after the object has been moistened with water or oil of turpentine,

if it be immediately examined, the blackness of the dots will appear still greater, and they

will be distinctly visible by direct light ; whilst depressions are much more easily filled

with liquid, and then, if minute, will only be visible by oblique light.

/.-. If it can be shown that the parts corresponding to the dots are depressed below the

general surface, and the dots or depressions present an angular outline, these dots cannot

possibly represent cells ; because, if the angularity of the outlines of cell structures arose

from the pressure of surrounding or adjacent cells, this pressure would necessarily be ex-

erted also upon the free or external portion of each cell, so as to render it convex, or at

any rate not concave. The firmness of the substance of the object must be attended to
;

because where it is absent, as the cells part with the liquid portion of their contents, the

outer portion of the cell-wall may become approximated to the inner, and thus no space

be left for the air to enter, as in the exuviae of a Triton for instance.

I. In brittle objects, as the siliceous valves of the larger Diatomacese, the examination

of the margins of crushed and perfectly flat portions is important and sometimes conclusive

;

for it may be found, as in Isthmia, &c, that the depression of the object-glass requisite to

bring into focus the margins of the thin depressed portion, is much greater than that re-

quired for the intermediate thicker parts. In the valves of the more delicate Diatomaceaj

(Gyrosigma, Sec), in which this observation is difficult to be made, the point is important

that the line of fracture of the broken valves passes through the rows of dark dots or the

lines corresponding to them, showing that they are thinner and weaker than the rest of

the substance ; had these dots represented elevations, the valves would have been stronger

at these parts. The nature of the markings upon the siliceous valves of the Diatoruaceaj,

especially the species of Gyrosic/ma, has long formed a much-disputed point. In distin-

guishing in general minute points, as the little siliceous spines of the cuticle of Equi-

setum, the very short spines on the wings of many insects (TipuUda Sec), or the minute

spheroids in Schultze's siliceous films, it may aid somewhat to remember that prominences

are usually most distinct under open central illumination, while depressions are most evi-

dent under the central-stop illumination. If we take a flat fragment of an Isthmia, and

examine it by the aid of the condenser with a central stop and an object-glass of low power,

care being taken that the condenser and stop are perfectly central, it will exhibit a series

of angular dark or black dots bounded by luminous liues separating them (PL 11. fig. 47),

and this when all parts of the object arc best in focus ; for when the object-glass is elevated

or depressed, the whole becomes indistinct. The black dots in this instance dearly coin-
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cide with the depressed portions of the surface of the valve. On examining a fragment

of the valves of a Gyrosigma strigosum or angulatum under a high power, for they are not

visible under a low one, exactly the same phenomena are witnessed when the parts of the

object in view are perfectly flat and appear at their most distinct focus, the black dots

being bounded by angular short continuous lines, giving them the appearance of being

distinctly hexagonal. On inclining the mirror somewhat, so as to render the light trans-

mitted through the object irregular or unequally oblique, the appearances will be reversed,

a number of luminous dots resembling pearls (PI. 11. fig. 46) being visible, bounded by

dark spaces. These are the lenticular foci of the little knots formed by the union of the

raised bars existing between the[depressed portions of the valve. In PL 11. fig. 41 is a

diagram of a portion of a valve of Gyrosigina angulatum, magnified to the enormous extent

of 15,000 diameters, taken from a photograph lent us by Mr. F. H. Wenham ; and the

same appearances may be seen under a lower power in a very large number of the Diato-

macese. The black hexagonal dots in the latter figure correspond to the black dots seen in

Istkmia, and represent the depressed portions of the valves. The article Diatomaceje
must be consulted for further details in regard to the structure of these valves, and the

article Angular Aperture in regard to the changes produced in the appearances of ob-

jects by variation of the angular aperture of the object-glass, and of the degree of obliquity

of the transmitted light. But we may remark here, that these dots must not be compared

to cells, hut to the depressions found upon the seeds of the white poppy, Paramecium, &c,
in which forms resembling those resulting from the mutual pressure of adjacent cells are

present, but do not arise, so far as we know, from this cause.

m. No special remarks are required in regard to furrows, as these are only elongated

depressions.

re. When ridges are present, these are frequently left projecting at the margin of a frag-

ment; sometimes they project naturally; and it may readily be known that they are thicker

portions of structure, by their blacker margins and their exhibiting the characters of elon-

gated convex or plano-convex lenses.

In some cases, the position assumed by confined portions of air, when the object is im-

mersed in liquid, will denote the existence of ridges. Thus we have seen portions of air,

accidentally confined between the surface of a scale of Lepisma saccharina and the thin

glass covering it, assume an elongated form, being limited laterally by the ridges upon

the scale (PL 27. fig. 3).

o. Foramina or holes are in general readily distinguished by their dark and defined

margins, and the absence of colour when they exist in coloured structures; when existing

in transparent colourless objects, the latter mostly exhibit minute irregularities, by which
the presence of some kind of matter is indicated, whilst these are absent in the foramina.

Where there is difficulty in deciding, the structure should be broken, if possible, and the

margins examined. Sometimes the polariscope is of use; the general substance may
polarize light, but of course the foramina will not do so. Charring the structure, or

colouring it with reagents, if organic, will sometimes afford decisive proof.

Foramina cannot be mistaken for elevations on the surface, because they do not become

more luminous as the object-glass is raised, after their margin has been brought most

distinctly into focus ; in fact the reverse occurs : hence they so far agree with depressions;

but they differ from these in their luminous appearance with high powers, and their not

being rendered more distinct by oblique light, but the reverse.

p. When the structure in which they are situated is somewhat thick, and they form

rather tubes than foramina, as the axes of these can hardly coincide with the direction of

the transmitted light, their orifices will appear dark or black ; hence they might be mis-

taken for granules of pigment : immersion or maceration of the structure in oil of turpen-
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tine, however, will fill them, and cause the dark appearance to vanish, whilst pigment

would still be visible. Examination by reflected light will also readily distinguish the

one case from the other. Also where this tubular structure is present, perpendicular sec-

tions will exhibit furrows, which may be recognized as directed above. In distinguishing

foramina, the higher the power employed the less is the difficulty.

q. It has sometimes to be decided, whether certain dark lines visible at the surface of

objects, represent ridges or grooves, or whether they are illusory shadows arising from the

passage of light through a structure furnished with depressions, granules of pigment, &c.

This must be done by examining the obj ect when illuminated by reflected light, or a hollow

cone of oblique rays, such as is obtained on using the achromatic condenser with the cen-

tral stop ; when thus illuminated, the lined appearance will vanish, and the true structure

will become visible.

r. It often happens that objects, especially highly refractive bodies, appear surrounded

or covered by a number of black lines, rings or annular lines, arising from, diffraction, and

it becomes an important question whether these lines represent cell-walls, rows of dots,

&c. When they arise from diffraction, they vary in number according to the obliquity of

the incident light and the angular aperture of the object-glass; and when the condenser

is used, they vary according to its adjustment, and at a particular adjustment they will

sometimes disappear entirely. Hence in these cases the condenser should always be used,

and the results obtained controlled by the effects of immersion in highly refractive liquids,

and the means mentioned below.

s. A very ingenious method has been proposed and adopted successfully by Mr. Wenham,
for exhibiting the form of certain very minute markings upon objects. A negative photo-

graphic impression of the object is first taken on collodion in the ordinary way, with the

highest power of the microscope that can be used. After this has been properly fixed, it is

placed in the sliding frame of an ordinary camera, and the frame-end of the latter adjusted

into an opening cut in the shutter of a perfectly dark room. Parallel rays of sunlight are

then thrown through the picture by means of a fiat piece of looking-glass fixed outside the

shutter in such a manner as to catch and reflect the rays through the camera. A screen

standing in the room, opposite the lens of the camera, will now receive an image, exactly

as from a magic lantern, and the size of the image will be proportionate to the distance.

On this screen is placed a sheet of photogenic paper intended to receive the magnified

picture.

A portion of a valve magnified in this manner is represented at PI. 11. fig. 41.

4. Internal structure.—We must be understood here as referring to the general structure

of an object, i. e. whether it is solid or cellular, &e. ; and where an object is composed of

an aggregation of similar parts, our remarks must be applied to these individually.

The first question arising is whether a transparent object is solid or semisolid aud homo-

geneous, or whether it represents a cell, i. e. has an outer membrane or cell-wall and con-

tents of a different nature. When objects possess an outer coat, its two margins are

sometimes easily distinguishable on examination by transmitted light, especially when its

thickness is considerable. But when the outer coat is thin, these are difficult to distinguish

;

recourse must then be had to other means than simple inspection ; and these will vary

according to the nature of the object, and especially the softness of its cell-wall. Some-

times crushing it may show clearly that the contents consist of a liquid with numerous

molecules and granules
;
and that the cell-wall is thin and membranous; for the subsequent

addition of water may separate and render both distinct. The most valuable test-method,

however, is the production of endosmosis or exosmosis. If we take a cell with a soft and

thin wall, and add distilled water to it, it will imbibe a certain quantity of it and become

distended, and often the contents will become distinctly separated and visible within ;
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whilst if a saturated solution of some salt, as chloride of calcium, be added, it will become

wrinkled and collapsed. On treating a solid or homogeneous body with water, it remains

unaltered, or perhaps swells slightly ; but on treating it with the solution of chloride of

calcium, no wrinkling or contraction occurs, and its appearance is unchanged. If the

outer coat be firm and resisting, the chloride will not cause it to contract and wrinkle.

If there be two coats, the outer being firmer than the inner, the latter will be wrinkled

and collapsed, whilst the former retains its shape ; this is the ordinary occurrence in young

vegetable cells. The exosmotic effects of the chloride of calcium should be looked for soon

after its addition to the object, particular care being taken that it comes into contact with

the object ; for when solid or semisolid bodies are macerated for a long time in the saline

solution, they will become contracted, and globules of sarcode will escape from them ; but

we believe that in all these cases there really exists a cell-wall, or a structure corresponding

to it ; hence by solid or semisolid bodies, we must be understood to mean those which
differ from cells according to the characteristic action of exosmose.

It must be remembered that solution of chloride of calcium is a highly refractive liquid

;

hence it frequently renders globules so transparent that they are almost or completely

invisible, and thus apparently dissolves them ; sometimes also it really dissolves them.

Moreover, many so-called unicellular vegetable organisms exhibit the contraction of the

internal cell-wall or primordial utricle, from long maceration in water only, as is so fre-

quently seen in the Desmidiaceas " mounted " in water. An aqueous solution of iodine

is also frequently useful in bringing to light the existence of an inner cell-wall, especially

in vegetable structures, causing it to become wrinkled and collapsed.

Cells have not the tendency to fuse together or adhere to each other, which globules of

sarcode or other glutinous solid or semisolid substances have.

If the object be brittle, crushing it will sometimes show its internal structure, by allow-

ing the examination of the margins of the fragments.

Spherical or rounded solid bodies, when immersed in water or other liquids of low re-

fractive power, generally present a much less distinct black margin than cellular bodies,

or those with membranous walls.

The determination of the contents of an object furnished with an outer coat, must be

made according to the foregoing indications. The contents often consist of liquid in which

are suspended molecules and granules. If these exhibit molecular motion, the material in

which they are suspended must be liquid. It sometimes becomes a question whether a

body enclosed within another is central or lateral. This is readily determined by causing

the body to revolve by inclining the stage of the microscope, when, if central and fixed,

the enclosed body will retain this position ; and if it be less than the cavity of the enclosing

structure, positive indication will be afforded that the latter i3 solid, or at least that it does

not consist simply of an outer coat with liquid contents and the enclosed body. But if it

be attached to the inner wall of the enclosing structure, the eccentricity of its motion
whilst revolving will be evident.

The contents of microscopic bodies are frequently rendered distinct by the addition of

reagents, and in some cases can alone be distinguished by their use ; thus the nuclei of

animal cells are at once made evident by the addition of acetic acid, &c.

The micro-spectroscope is often useful in detecting small quantities of different substances

(Spectroscope).

We frequently have to decide whether the interior of an object is solid or tubular. If

it consist of a firm substance, drying it, if in liquid, will cause the evaporation of the liquid

or other contents, and the entrance of air. A section of it will also show whether it is

solid or hollow. The effects of crushing it should also be observed.
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B. Histological Analysis.

This consists in the resolution of the object into its component morphological elements,

and is usually effected by subjecting it to the action of various chemical reagents, continued

maceration, &c. It must never be attempted if inorganic matters be present in quantity,

until these have been previously removed. The reagent used should be one which exerts

a solvent action upon the substance of which the object is composed, the action being

interrupted at a certain stage by the addition of water, &c. In regard to those objects

whose morphological elements have become altered by individual growth, &c, histological

analysis is of course useless ; and the manner in which these have acquired their existing

structure, can only be determined by tracing the gradual changes which their morpholo-

gical constituents undergo, from the earliest period of their existence to that at which

they form the object in question. This constitutes the study of development, or it might

be termed Histological syathesis. It can rarely be followed directly; but can often be

carried out indirectly by examining a number of the objects in all stages of their develop-

ment, and comparing the changes undergone by their constituents. It requires special

care in controlling the identity of the objects.

C. Chemical Reactions.

We cannot too strongly insist upon the necessity of investigating these in the case of

all objects submitted to examination, the nature of which is at all doubtful,—and this

because in many instances the form or general appearance will afford no criterion by which

the nature may be determined. Judgment founded simply upon the fomi, or upon the

mere inspection of an object, therefore, will illustrate the abuse and not the proper use of

the microscope. The quantitative and ultimate analysis of substances cannot be made in

any manner by the aid of microscopic manipulation ; but the qualitative analysis, or the

study of the action of chemical reagents upon the object or substance by the aid of the

microscope, or the micro -chemical analysis, as the Germans style it (and the term is very

convenient), may be undertaken with the prospect of almost certain success, in most cases

at least, in ascertaining the proximate chemical composition.

The characteristic reactions or tests for the various proximate principles are given in

this work under the respective heads of those substances; and we can here give only a

brief sketch of the manner in which the micro-chemical analysis of a substance may be

conducted, and without which its microscopic investigation must be imperfect and of little

or no value.

The first point to be attended to is, to ensure, as far as possible, the freedom of the

object from foreign admixtures. Thus if it should have been found in an animal or vege-

table liquid, it must be carefully washed, either in a watch-glass or upon a slide whilst

covered with thin glass. The former is readily accomplished : the substance being placed

in a watch-glass, water or other solvent of foreign matters is added ; the whole is then

set aside, to allow of the subsidence of the substance, and the supernatant liquid removed

by a pipette. If the body or the particles be very minute, it or they must be placed upon

a glass slide, and covered with thin glass ; the latter shoidd then be pressed, so far as is

possible without crushing the particles, but sufficiently to fix them, and a small piece of

coarse white blotting-paper placed upon the upper surface of the slide, so as to touch the

edge of the liquid. Capillary attraction will cause the liquid to be absorbed by the paper.

Small quantities of water, or other proper solvent, are then added by small portions from

the end of a glass rod to the opposite edge of the liquid confined by the thin glass. Thus

a current will be set up, and the newly added liquid will be absorbed by the blotting-
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paper, washing in its course the particles confined between the two glasses. The current

will be regulated by the quantity of liquid added, and the facility with which the paper

absorbs it.

When the body has been washed, the effects of the various reagents may be examined,

by the addition of them in small quantities from the conical stoppers of the test-bottles

(see Test-box, p. xxiv). The test-liquid being applied to the edge of the liquid in which

the body is immersed, gradually mixes with it, and the effects produced may be watched

step by step. If a solvent or other action is seen to take place, the result is decisive

;

but if no action be evident, it must be remembered that the reagent added may not have

reached the object under examination, perhaps from an insufficient lapse of time for the

occurrence of diffusion in the two liquids. To be positive, therefore, that the reagent has

no action upon the object when none is at first apparent, as much as possible of the liquid

in which it is immersed should be removed by blotting-paper ; or the liquid be gently

driven off by evaporation ; or, if the object be of sufficient size to ensure its not being lost,

the thin glass should be removed, and the whole, or as much as possible, of the liquid re-

moved either by the blotting-paper or evaporation. On then covering the object with the

thin glass, and adding the reagent to the edge of the latter, there can be no doubt of its

coming into contact with the body ; and the result may be considered decisive.

Where the combined effects of a reagent and heat are required to be observed, the former

may be added as usual, and the slide placed upon the brass table mentioned at p. xxv
until the liquid boils, or the requisite amount of heat has been applied,—the object, of

course, being covered by thin glass. The slide must then be allowed to become perfectly

cold before being placed under the microscope, otherwise the heat might melt the balsam

with which the lenses of the object-glass are cemented together. The cooling is much
facilitated by placing the slide upon a plate or surface of metal ; we generally use the

foot, or a part of the stand, of the microscope for this purpose.

The effect of a red heat is sometimes very desirable to be tested. This may be accom-

plished by exposing the object, placed upon a strip of platinum foil, a piece of thin glass

or of mica, to the flame of a spirit-lamp. The odour evolved should be noticed. If this

be ammoniacal, or resemble that of burnt horn, the body, if not crystalline, is probably of

animal nature, and certainly contains nitrogen.

If the body consist solely of inorganic matter, or of oxalates, it will not be blackened by

the heat. If it consist partly of inorganic and partly of organic matter, it will be blackened,

and the inorganic matter will be left in the form of an ash. The alteration produced in

the form of the object by the heat should also be noted.

In applying a red heat to substances upon thin glass, the whole of its moisture must

first be expelled by evaporation ; otherwise the glass will certainly crack, and the experi-

ment be spoiled. The strip of platinum may be held by forceps ; and the thin glass or

mica, upon a curved piece of iron wire. We can here add only a few of the reagents the

action of which it may be most desirable to obtain in determining the nature of a doubtful

body. Further particulars will be given under the heads of the various reagents, prin-

ciples, and tissues, in the body of the work.

1. Solution of caustic potash (especially when heated).—The cell-walls of plants are not

greatly affected; they retain their primitive form, only becoming somewhat swollen, whilst

animal substances are mostly dissolved ; chitine, however, is unaltered. The solution also

possesses a remarkable power of separating many animal structures into their component

cells, &c. When cold, it separates proteine compounds from fatty matters, &c. It also

removes the foreign compounds with which the cellulose of the epidermal structures of

plants is often imbued.
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2. Solution of iodine (in water) dyes most animal and vegetable substances brown

;

renders also lime brown ; colours starch, certain cell-walls of vegetables, amyloid, the

amylaceous bodies of the human brain, &c. blue.

3. Sulphuric acid, when added to the external coat or cell-wall of plants (cellulose) dyed

with iodine, renders it blue or purple. In a few instances, however, where cellulose exists

in animal tissues, the same blue colour is produced ; but in these there is real animal

matter also, recognizable by its appropriate tests. When added to bile or proteine com-

pounds mixed with solution of sugar, it renders them red (Pettenkofer's test). If the

body contain lime (except already as sulphate), the acicular crystals of the sulphate are

produced.

4. Muriatic acid with heat colours the proteine compounds.

5. Acetic acid brings into view the nuclei of animal cells and tissues, dissolves many
salts, &c.

6. Dilute nitric acid (20 per cent.) coagulates albumen, renders unstriped muscular

fibre-cells very distinct, &c. Strong acid by boiling removes all but the cellulose from

woody fibre.

7. Millon's test-liquid for proteine compounds. (See Millon's Test.)

8. Ether or benzole dissolves fatty and resinous matters, &c.

9. Cltromo-sidphnric acid, or a mixture of solution of bichromate of potash and excess

of sulphuric acid, dissolves the intercellular substance of plants, thus isolating beautifully

the wood-cells &c, and developes the starch-rings &c.

10. Ammoniuret of copper, formed by digesting copper turnings in an open bottle with

solution of ammonia, rapidly dissolves cellulose. It must be used fresh.

11. Dye-tests.—Carmine and ammonia, or the aniline-compounds (Judson's dyes), are

often used as such (Dyeing).

These are perhaps the most common reagents which the experimenter will be called

upon to use. A general plan for the qualitative analysis of substances must be obtained

from works upon chemical analysis. It may be remarked, however, that the qualitative

analysis of portions of a substance too minute to be more than barely discerned by the

naked eye, may be effected by the aid of the microscope. The use of the microscope in

strictly chemical investigations also, cannot be too highly recommended ; for it will fre-

quently throw great light upon the distinction of chemical precipitates of closely approxi-

mative chemical properties.

D. Measueement.

A knowledge of the size of objects is of the utmost importance, and is frequently of

great assistance in the distinction of one object from another; for many objects of totally

dissimilar nature present exactly or nearly the same appearances when examined with

different powers'. The dimensions should invariably be added to the description of micro-

scopic bodies ; and when figures are given, the number expressing the linear amplification

of the objects should be placed near them.

Directions for determining the measurement of objects are given under the head

Measurement. It should always be expressed in fractious of an English inch.

In conclusion, we must remark that the observations given in this Introduction are not

offered as by any means complete. However, we trust they will serve to show those who
have not kept their eyes for many years upon subjects connected with microscopy, that

numerous means are at their command for determining the structure of objects, to indicate

the nature of these means, and that microscopic researches should be carried out upon

something like a definite plan.
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The following list of miscellaneous matters, forming an analysis of the second part of

the Introduction, may serve to recall to the observer the most important points to be

looted for, and the means of discovering them.

Microscopic Analysis. Form:

—

a, outline; b, rolling over; c, side view; cl, end view;

e, angles, goniometer.

Colour:—1, General colour, true colour ; 2, pigment; a, partial from pigment; b, general

colour from pigment ; 3, iridescence, thin plates ; air-bubbles, &c, immersion in highly re-

fractive liquids, action of transmitted and reflected light; compression; polarization, &c.

Surface :

—

Reflected light
;
projections ; cilia, margin, iodine, desiccation, fiyie particles

;

hail's, crystals—upon or beneath the surface ; tubercles, ridges, folds, side view ; effects of
altered focus; fracture; foramina, polariscope ; illusory lines, diffraction ; depressions,

circular, angular ; furrows ; tubules ; cells ; oblique light, stops in condenser.

Internal structure and contents :—Homogeneous ; cell-wall, endosmosis, exosmosis, chlo-

ride of calcium ; adherence ; margin, crushing, molecular motion
;
granules, nucleus—central,

excentric; reagents, acetic avid; nucleolus, vacuoles.

Histological analysis.—Reagents; maceration, development.

Micro-chemical analysis.— Washing; heat; red heat, odour, ash; reagents, contact

with reagents
;
potash, ammoniuret of copper, iodine, sulphuric, ehromo-sulphuric, muricdic,

nitric, acetic acids ; Millon's test ; sulphuric acid and syrup ; sulphuric acid and iodine ; ether,

fyc. ; dyes.

Measurement.—In fractions of an English inch (not line nor foreign measures).

Bibliography.—Optics. Herschel, 'Optics,' Encyc. Metropolitana ; Brewster, Optics;

Biot, Manuel, &c. ; Art. ' Optical Instruments ' in Natural Philosophy of the Society for the

Diffusion of Useful Knowledge; Lardner, Natural Philosophy; Lloyd, Physical Optics

&c. ; Nichol, Cyclop, of Physical Sciences.

Microscopes, Apparatus, and Observation. Quekett on the Microscope, 2nd ed.,

1853 ; Brewster, Treatise on the Microscope ; Ross, Art. ' Microscope ' in the Penny Cyclo-

paedia; Dujardin, Observateur ; Mandl, Trade pratique du Microscope, Paris, 1839; Che-
valier, Trade des Microscopes, 8,-c, Paris ; Tulk and Henfrey, Anatomical Manipulation

Mohl, Micrographia, 1846; H. Schacht, Das Mikroskop (translated by Currie, 1853)

Harting, Set Mikroskoop (Dutch, and the German translation, Das Mikroskop, 1866)

Carpenter, The Microscope, 1868; Goring and Pritchard, Microsc. Cabinet, 1832; Han-
nover, on the Microscope (transl. by Goodsir), 1853; Heller, Das dioptrische Mikroskop,

1856
; Transactions of the Microscopical Society of London ; Monthly Microscopical Journal

;

Quarterly Journal of Microscopical Science (passim) ; Reinicke, Beitrag. s. Mikroskopie,

1858; R. Beck, Treatise on Achromatic Microscopes, 1865; Frey, Das Mikroskop, §c,

1865; Niigeli u. Schwendener, Das Mikroskop, 1867; Reinisch, Das Mikr. in seiner Be-

dentungf. die Erweiterung d. Katurkenntniss, 1867 ; Wiesner, Einleitung Sjc, 1867 ; Hager,

Das Mikrosk., 1869 ; Dippel, Das Mik. u. seine Amvendung, 1867-71 ; Beale, Tlie Micro-

scope, 4'C
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Page 14, col. 1, line 16 from top, for PI, IS. fig. 43 b read PI. 19. fig. 17 6.

14, col. 1, Hue 18 „ „ for PL 18. fig. 43 a read PI. 19. fig. 17 a.

15, col. 1, last line,/oe PI. IS. fig. 45 read PI. 19. fig. 10.

153, col. 2, Hue 12 from top, for Valvulina read Vulvulina.

153, col. 2, line 40 from top, after to add foreign chalk and to.

175, col. 1, line 43, for CLIO'NA read CLI'ONA.

256, col. 2, for DISTO'MA read DIS'TOMA.
272, col. I, for BNDODRO'MEA read ENDODRO'MIA.
275, col. 2, line 2 from bottom, for Cytheridia {Eucythere) read Cythcridea, Eucytherc.

320, col. 2, line 39 from top, for 1253 read 1853.

347, col. 2, line 7, for GONIACVPRIS read GONIOCY'PBIS.
371, col. 1, line 10 from top, after simple add or compound.

397. [Note. Ilyobates has been replaced by Eiutiie, G. S. Brady, Pal. Sue. Mon. 1874, p. 184.]

4G3, col. 1, line 16, for Hassall read Harvey.

471, col. 1, line 25 from top, for Schultze read Schulze.

477, col. 1, last line, add Teiehmann, D. Saugad., 1S62.

500, col. 1. Mollusca, Bibl., add Huxley, English Cyclojia'dia.

537, col. 2, line 6, for Kraus's read Krause's.

537, col. 2, line 25, for Clelland read Cleland.

575, col. 2, line 33, for Heryey read Harvey.

044, col. 2, line 2, for insgnis read insignis.

G77, cul. 2, for SACCAMPNA read SACCAM'MINA.



MICROGRAPHIC DICTIONARY.

ABERRATION.—The deviation of the

rays of light from the true focus of a lens or

curved mirror, in consequence of which
they do not unite at a single point, but

form an indistinct or coloured image of an

obj ect. It arises from two causes : the

form of the lens or mirror, when it is called

spherical aberration ; and the different re-

frangibility of the rays of light, when it is

called chromatic aberration. See Qptics.

ABROTHAL'LUS, Notaris and Tulasne.

—A genus of Coccocarpeaa (Gymnocarpous
Lichens), remarkable for their parasitic

habit and the absence of a thallus, so that

they are generally destitute of the only

characters by which the Lichens, as a class,

can be distinguished from the Fungi, namely
the presence of gonidia containing chloro-

phyll; but, according to Lindsay, a sore-

diiferous degeneration of the apothecia

sometimes occurs, when green cell-contents

are produced. The genus exhibits three

forms of reproductive organs, namely : asci

with spores, contained in apothecia ; sper-

matia produced in spermogonia like those of

other Lichens ; and besides these, pycnidia

containing stylospores, resembling those of

Coniomycetous Fungi. Tulasne describes

numerous species, which Lindsay reduces

to two, viz.

1. A. Smithii (including A. Smithii,Wel-
witzschii and microspermus ofTulasne). Oc-
curring upon furfuraceous thalli of various

species of Parmelia, and on Stictafuliginosa,

in the form of scattered or rarely confluent,

prominent, pulviniform black spots (apothe-

cia), ultimately falling out and leaving little

pits. Spermogonia not found
;

pycnidia

abundant, forming minute black spots.

2. A.oxysporus. Occurring on furfuraceous

statesof Parmelia saxatilis, mostly associated

with A. Smithii, on P. conspersa and Cetraria

glauca, in the form of flattened or discoid

brownish-black spots, generally crowded.
Spermogonia rare, pycnidia not found.

Bibliography. Lindsay, Qu.Micr.Journ.

v. p. 27, and Brit. Lich. 311 ; Tulasne, Ann.
d. Sc. Nat. 3 ser. Bot. xvii. p. 112, 1852

;

Be Notaris, Mem. R. Acad. Sc. Turin, ser. 2.

x. p. 351, 1849 ; Berkeley, Intr. Cryp. Hot.

405.

ACALE'PH^E (Medusas).—A class in

the Animal Kingdom, commonly known as

Sea-nettles, on account of their producing
urtication when touched; or Jelly-fishes,

or Sea-blubbers, from their gelatinous con-

sistence.

Fig. 1.

Thanmantias hemiaphaerica, magnified 2 diameters.

They are transparent, floating and free,

discoid or spheroid, often shaped like an
umbrella ; and vary in size from a mere
speck to a yard in diameter. The margin
of the disk is furnished with filiform tenta-

cles, cirri, &c. Their organs are arranged

in a radiate manner around a longitudinal
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axis, occupied by a central peduncle or

stalk, at the bottom of which is the mouth.
The disposition of the parts is generally

quaternary.

The body is usualty composed of a trans-

parent gelatinous substance, closely resem-
bling the vitreous humour of the eye in the
Vertebrate,.

The cutaneous surface of the body is co-
vered with a very delicate epidermis (PL 40.

&g. 2). Cilia exist on various parts of the

body, especially the arms, tentacles, cirri,

&c; upon which alsopeculiarstingingorgans

and organs of adhesion occur. In those

species which are notorious for their urti-

cating powers, these organs are also situated

in aggregations beneath the epidermis of

the body. The stinging organs usually

form oval capsules, in which a spirally coiled

filament is enclosed (PL 40. fig. 3 a, b)
;

this flies out on the slightest touch, with
the capsule to which it is attached, from the
irritated part of the skin (PL 40. fig. 3 c).

In some Acalepha?, these stinging organs
are replaced by oval capsules from which a
rigid bristle projects (PL 40. fig. 4). These
do not produce urtication, but enable the
animal to adhere to other bodies. Near
the surface of the body and between the
cells composing its substance, pigment-cells
frequently occur, some ofwhich are isolated,

others aggregated into groups. The paler

and more delicate colours are said to arise

in some instances from pigment uniformly
dissolved in the substance of the body ; it

is most probable, however, that they arise

from iridescence.

A distinct muscular system is present, in

the form of long, thin, reticular muscular
fibres and bundles, almost everywhere per-
vading the contractile substance of the body.
The floating and locomotion of these ani-

mals is ofteu aided by larger or smaller ca-
vities filled with air.

The nervous system consists of a ring
following the margin of the disk, with
ganglionic expansions at intervals, giving
off branches to the tentacles and the radial

canals. In the Medusae there are ganglia
at the bases of the tentacles.

The organs of sense consist of tubercular
or spathulate bodies situated near the mar-
gin of the body or at the base of the ten-
tacles, and connectedwith adjoining ganglia.

These were regarded as organs of vision ; and
consist essentially of a membranous capsule
containing a clear liquid with crystals of
carbonate of lime, and sometimes a red or

black pigment (PL 40. fig. 5 g). But as

many of them contain no pigment, these

have been considered to be of auditory func-
tion, and the crystalline bodies otolithes.

Some of them are protected by an over-

hanging fold of membrane ; hence the
distinction of naked- and covered-eyed
Medusae.

The digestive cavity, which is situated in

the middle of the body, is lined with cili-

ated epithelium and furnished with distinct

walls, which are directly continuous with
the general parenchyma of the body, so that

there is no abdominal cavity. The mouth
is either single and central, or multiple. In
the former case, it is situated at the end of

the peduncle, in the middle of the under
side, and leads into a stomach, which is fre-

quently furnished with caecal appendages.
When several oral apertures are present,

either several oesophageal canalsconduct the
nutriment through the arms, in which the

oral apertures are placed, to a central sto-

mach, or each separate mouth is connected
with a distinct tubular stomach. A distinct

hepatic organ has not yet been found.

Gastrovascular system. A number of ves-

sels or vessel-like canals run from the sto-

mach or central cavity throughout the body,
the principal branches forming rays from
the centre to the margin, communicating
finally with a circular vessel traversing its

circumference (PL 40. fig. 5 d). These are

also lined with cilia, and contain both the
food and water. But there is no regular

circulation.

A blood-vessel system has been described,

consisting of a set of closed vessels with
very delicate walls, accompanying and en-
closing the former vessels, and containing a
coloured liquid with coloured globules, re-

presenting the blood. But its existence is

doubtful.

The Acalepha; are propagated by the for-

mation of ova, and according to the plan of

alternation of generations. They are either

hermaphrodite or unisexual.

The reproductive organs of the two sexes

are often so similar in colour, external form,

and arrangement, that they might easily

be mistaken for each other, without exami-
nation of their contents. They form either

utricular or strap-shaped stripes, placed at

various parts of the body, often near the

rays of the gastrovascular system. In the

former case, the spermatic fluid and the ova
are evacuated through distinct excretory

duets; in the latter, the spermatozoa and
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ova escaping from the strap-shaped testis

or ovary, pass directly outwards, or into

capacious cavities opening externally by
wide orifices. The ova are round, and sur-

rounded by a single very delicate capsule

;

and the germinal vesicle with its simple
germinal spot is visible through the whitish,
violet or yellow yolks. The spermatozoa
move rapidly in, and are unaffected by
water ; they are sometimes linear, at others
one end is rounded, the other prolonged
into a capillary appendage (PI. 40. fig. 5*).

The developmental metamorphosis of the
Acalepha? (Medusa;) is very remarkable.
When the ordinary process of segmentation
of the entire yolk is completed, the ova be-
come converted into ovate infusoria-like

embryos (PL 40. fig. 6), which revolve upon
their longitudinal axis by means of ciliated

epidermis, and swim about like species of

Leucophrys or Bursaria. After a time, they
become fixed at the anterior extremity to

some body ; arms then shoot out from the
unattached extremity, between which the
mouth of the polype-like animal (Hydra-
tuba state) is developed (PI. 40. figs. 7*& 8).

At this stage of development the larva?

multiply by the formation ofgemmae (PI. 40.

fig. 9a), and offsets or stolons (PI. 40. fig. 96);
and ultimately each undergoes transverse
division, which takes place as follows:

—

the larvaj grow in length, and the body
becomes constricted into several segments
(PI. 40. fig. 10), from each of which eight
bipartite processes shoot out in a whorl
(Strobila-state). The segments of the body
then separate from each other seriatim, from
before backwards, swim about with eight
rays (PL 40. fig. 11), and at last become
gradually developed into perfect Medusae.
Many of the Medusas are phosphorescent,
and render the sea luminous.
Gegenbaur divided a Thaumantias into a

hundred pieces, and found that each piece,
provided it contained a portion of the mar-
gin of the umbrella, grew into a perfect
small Medusa.
Some of the organisms, until recently

considered species of Acalephae, are the free

reproductive buds of Polypi (Campanulari-
adas and Tubulariadse).

Bibl. Eschscholtz, System der Acalephen,
Berlin, 1829; Will, Horm Tergestiruz, tyc,
1844; Ehrenberg, Abhandl. der Bert.
Akad. 1835; Art. Acalephce, Todd's Cycl.

(R. Jones); Siebold, Lehr. d. Vergl. AnaL;
Huxley, Phil. Trans. 1849 ; Leuckart, Sie-
bold and Kolliker's Zeitschrift fur Wiss.

Zool. Bd. 3, 1851 ; Lesson, Suites a Buffbn
(Zoophytes Acalephes); Wagner, Icones Zoo-
tomies ; Gegenbaur, Vergl. Anat. 1870

;

Gosse, Marine Zool.; Forbes, Monogr. of
Nak.-eyed Medusae (Ray Soc.) ; Kolliker,

Icon. Sistol. 1865 ; Kowalewsky, Ann. Nat.
Hist. 1867, p. 228.

ACANTHA'CE^E.—The seeds of many
genera of this family are clothed with hairs

composed of hygroscopic cells, containing
unreliable spiral fibres or detached rings.

Among these are Acanthodium spicatum, De-
lile, Blepharis, and Ruellia formosa. Other
species and genera havethe hygroscopic cells

destitute of internal fibre, &sItuellialittoralis,

Phaylopsis glutinosa, Barleria noctiflora, Le-
pidagathis, &c. Further particulars respect-

ing the hygroscopic cells will be found under
Cell-jieiibkane and Spip.alstructub.es.
See also Acanthodium and Ruellia, and
for a similar phenomenon in other families,

Collomia, Cob^a, Salvia.
Bibl. Kippist, On the existence of Spiral

Cells in the seeds of Acanthacece, Linnean
Transactions, vol. xix. p. 65.

ACANTHOCYSTIS, Carter.—A genus
of Rhizopoda, apparently referable to the
Actinophryina.

Char. Rounded, green, with moveable
radiating spines and pseudopodia. Body
flexible, covered withminutefusiform curved
spicula ; spines straight, hollow, bifid, dis-

coid at base.

A. turfacea (PL 42. fig. 9). Found in

heath-bog water ; diam. of body 3^T
".

Bibl. Carter, Ann. Nat. Hist. 1863, xii.

p. 263.

ACANTHO'DIUM.
(Flowering Plants,

fain. Acanthacece).—Kippist first described

the curious hairs upon the seed of Acantho-
dium spicatum, Delile (PL 21. fig. 24). The
entire surface of the seed is clothed with
hairs ofwhitish colour, appressed and closely

adherent in the dry state, being apparently

glued together at their extremities. When
placed in water, the hairs are set free and
spread out on all sides ; they are then seen

to consist of clusters of from five to twenty
spiral cells firmly coherent below, but free

above and separating from the cluster at

different heights, expanding in all directions

like plumes, and forming a very beautiful

microscopic object. The free portions of

the cells elongate so as to separate the coils

of one, two, or occasionally three internal

spiral fibres, which are sometimes branched
and not unfrequently broken up into rings

;

at the lower part of the cells the turns of

b2
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the spiral are connected by perpendicular

processes so as to convert the spiral into a

reticulated structure. See Spiral Struc-
tures.

Bibl. Linnean Transactions, xix. 65.

ACANTHOME'TRA, Midi. A genus of

ACANTHOMETRINA.
ACANTHOME'TRINA.—A family of

Radiolarian Rhizopoda.
Char. Body spherical, capsular ; traversed

by numerous elongate, mostly angular and
hollow siliceous spines, which meet in the

centre. Between the spines, pseudopodia
radiate from the hodv, as in Actinoplirys

(PI. 42. fig. 10). Marine.

The body contains yellow globules, and
is sometimes covered with small spicules;

and it is enveloped by a softer cortical sar-

codic mass.
The Acanthometrina, with the Polycys-

tina, have been rearranged by Hiickel, in

his splendidly illustrated monograph, into

68 genera and 150 species.

They are found recent on the surface and
at the bottom of the sea, in the Mediterra-
nean, the Adriatic, and the North Sea.

They form beautiful microscopic objects.

See Radiolaria.
Bibl. Miiller, Ber. d. Bcrl. Akad. 1855,

p. 248 ; id., Abh. d. Bcrl. Ah. 1858, p. 1
;

Hackel, Die Badiolarien, 1862 ; Claparede
and Lachmann, Etudes s. I. Infus. 8,-c. 1858,

p. 59.

ACA'REA.—A family of Arachnida, be-
longing to the (3rd) Order Acarina (see

Arachnida).
These animals are commonly called mites

;

and every one is familiar with them as oc-

curring in cheese, sugar, flour, &c. Some
also occur upon the skin of man and ani-

mals, producing the itch and the mange.
The parts of the mouth and the legs, upon

which the characters are usually founded,

may be best made out by crushing the ani-

mals upon a slide with a thin glass cover,

and washing away the exuding substance

with water, as directed in the Article Pre-
paration; sometimes hot solution of pot-

ash is requisite, with the subsequent addi-

tion of acetic acid and further washing.

When afterwards dried, and immersed in

Canada balsam, the various parts become
beautifully distinct, and may be perma-
nently preserved.

Acarus
( Tyroglyphus), Body with a

transverse furrow between the 2nd and 3rd

pairs of legs ; legs nearly equal, all perfect,

and terminated by a membrauous sucker or

claws, or both
;
palpi adherent to the la-

bium (lip).

Trichudacti/lus. Rostrum (beak) short,
with minute bristles ; 4th pair of legs longer
than the rest, without claws, and terminated
by a very long bristle, the rest with 2 claws.
(Parasitic.)

Psoroptes. Body soft, depressed, spiny
beneath and at the base of the legs

;
poste-

rior pair of legs small and rudimentary, the
rest with a claw and sucker ; body termi-
nated by two bristly proj ections. ( Parasitic.)

Sarcoptes. Body soft, transversely wrin-
kled, and with dorsal papillas ; anterior

2 pairs of legs with suckers, posterior ter-

minated by a long bristle and without
suckers. (Parasitic.)

Demodex. Body elongate; cephalothorax
distinct from the ringed abdomen ; legs
terminated by 4 or 5 very minute claws.

ACARI'NA.—An order of Arachnida.
AC'ARUS, Linn.—A genus of Arachnida,

of the Order Acarina, and family Acarea
(see Arachnida and Acarea).
The palpi adherent to the labium, the

perfect legs, and the transverse furrow dis-

tinguish the genus.

Ac. domestical (PI. 2. fig. 1), the common
Cheese-mite. Body oval, soft, whitish,

turgid and furnished with long feathery
hairs (I). The transverse furrow (c) occurs
at about the anterior fourth of the body,
and another is seen between the head and
the part corresponding to the thorax. The
head is susceptible of elevation and depres-
sion. In its natural state it appears conical
(d), and is furnished with two large mandi-
bles ; these consist of a soft retractile basal
joint (e), and a second, dilated, non-retrac-
tile joint ( f) resembling the fixed claw of a
lobster, and a moveable piece (/*) working
against the latter. The last two pieces are

toothed where in contact with each other.

These mandibles can be advanced separately

or together, aud be separated or approxi-
mated. When in a state of repose, they form
as it were a roof above the labium. The la-

bium (p) is quadrilateral, elongated, notched
at the end, thin anteriorly and in the middle,
and consolidated laterally with the palpi,

which are 4 or 5-j ointed
(
hh ). The legs are

reddish, inserted in two separate groups, but
not very far distant as in Sarcoptes. The
anterior pair of legs are remarkable for their

size in the male, which is smaller and more
active than the female ; the third pair are

the shortest and smallest ; the third joint or

femur is larger aud longer than those next
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it: the sixth joint is long and thin; the

seventh joint is furnished with a cordiform

membranous caruncle, and a single simple

claw or hook ; rostrum and legs reddish.

This species is viviparous and oviparous,

and the eggs very numerous.
These mites are very abundant upon old

cheese, the powder of which entirely con-

sists of them, with their eggs and excre-

ment.
Ac. lonffior. Body oblongo-ovate. Found

upon Gruyere and Dutch cheese (PL 2.

fig. 2).
_

Ac. bicaudatus. Abdomen furnished with
two pediform tubercles, beneath the base

of each of which is a stigma. Found upon
the feathers of an ostrich.

Ac. farina. Found in bad flour. De-
Geer, Mem. vii. p. 97. pi. 15. fig. 15. (Ac.

feculce, found by myriads in potatoes. Gue-
rin-Meneville, Ann. Nat. Hist. 1867, xix.

p. 71.)

Ac. destructor. Resembles Ac. domesticus,

but legs not reddish, rostrum brown, front

end of body broadest; hairs long and dark.

It feeds upon the contents of entomological

cabinets, especially butterflies. Sehrank,
JEmmi. Ins. Austria, sp. 1057 ; Lvonet,
Mem. Mus. xviii. p. 284. pi. 12. fig. 10-12.

There is another Acarus which well de-

serves the name of destructor, from its de-

structive effects upon dried insects ; it dif-

fers from the Ac. domesticus only in having
a more strongly marked furrow, in the legs

being shorter, and the two foremost pairs

being somewhat more widely separated at

their origin ; the sixth joint is particularly

short.

Ac. lactis. Found upon preserved cream.
Fabricius, Spec. Ins. ii. 490.

Ac. Dysenteria. Nyander, Amcenit.Acad.

y. p. 97; Linn. Gmel. p. 2929. Found
in the dejections of dysentery; also in old

casks.

Ac.passerinus. Found upon young birds.

DeGeer, vol. vii. 139. Ac. chehpus, Herm.
Mem. Apterol. p. 82. pi. 3. fig. 7.

Ac. passidaritm. With two very long
buccal bristles ; it lives upon dried figs, and
other saccharine fruits. Hering, Nova Acta
Nat. Curios, xviii. p. 618, pi. 45. f. 14, 15.

Ac. plumiger, Koch, Deidschl. Crust., 8,-c.

fasc. 5. pi. 15, is said to have feathery hairs

;

but this is probably the case in all the Acari,

and certainly in many ofthem (PI. 2. fig. 16).

Some doubtful species have been formed
into new genera, which may find place here.

a. Glyciphagus (Hering). Body soft, not

divided into two parts by a transverse line

or furrow ; legs perfect, with acetabula.

A. (Gl.) prunorum. Found on dried

plums. Hering, Nova ActaNat. Carios.xyui.

p. 619. pi. 45. f. 16, 17.

A. (Gl.) hippopodos. Body as broad as

long, very acute anteriorly, entirely covered

with short hairs ; a minute projection at

the end of the abdomen. Found upon the

crusts of ulcers on horses' feet. Hering,

Nov. Act. Nat. Curios, xviii. 607. An un-
described Acarus has also been mentioned
as occurring upon the feet of sheep affected

with the canker. Grognier, Zool. veter.

p. 233.

A. (Gl.) hericius. Found on weeping
ulcers of elms. Bobin, Journ. d. VAnat.

1868, p. 603.

A. (Gl.) cursor. Found in the feathers

of the owl and in the cavities of the bones
of skeletons. The hairs are jointed. Ger-
vais, Ann. Sc. Nat. 2 ser. xv. p. 18. pi. 2.

f. 5 a.

A. (Gl.) (Sarcoptes) paJumbinus. On the
pigeon. Koch, I. c. fasc. 5. pi. 12 ; Robert-
son, Qu. Micr. Jn. 1866, p. 201.

Some other species have been insuffici-

ently examined.
Ac. avicularum, DeGeer, Mem. vii. 106.

pi. G. fig. 9. Louse of the grouse. Lyonet,

Mem. Mus. xviii. 281. pi. 15. f. 16.

Ac. marilce, Gervais, Diet. Sc. Nat. Suppl.

i. 45.

Ac.favorum. Found in old honeycombs.
Herm. Mem. Apterol. p. 86.

Ac. fungi, Herm. I. e.

b. Myobia (Heyden). Body elongate,

many-lobed; legs perfect, the posterior ones

largest. The type of this genus is

A. pediculus musculinus, Schranck, p. 501.

pi. 1. f. 5. Sarcoptes musculinus, Koch,
Deutsch. Crust. $e. fasc. 5. pi. 13.

c. Hypopus. See Htpoptjs.
Bibl. Duges, Ann. d. Sc. Nat. 2 ser. ii.

p. 40 ; Koch, Deutschl. Crust. ; Walckenaer,
Apt'eres, 3 (Gervais); Fumouze and Bobin,

Journ. d. I Anat. 1867, 505, 561 ; Boisduval,

EEntomoloqie hortieole, p. 76.

ACAULON,C.Miiller.—AgenusofPhas-
cacese (Acrocarpous Mosses), taken as a
section of Phascum by Wilson. A. midicum
is common on moist banks.

Bibl. Miiller, Synops. Muse. i. p. 21

;

Wilson, Bryol. Brit. p. 29.

ACEPHALOCYSTS.—A term used to

denote certain simplesacs filledwith a trans-

parent liquid, found in the bodies of animals,

and usually known as Hydatids by patholo-
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gists. They were formerly regarded as di-

stinct parasitic animals ; but recent observa-
tions show that they often consist of the

cysts or larval forms of cestoid Entozoa.

The cysts in many cases contain at first

only an amorphous substance or a liquid.

At a later period their real nature is deter-

mined by the presence of the included

Echinococcus—head and hooks. The sacs

or vesicles are described as oval or some-
what spherical ; developing smaller cysts

between the lamina; of the parent, which
are discharged from its inner or outer sur-

face. They vary in size from a pin's to a

child's head. The walls of the sacs vary
in thickness and transparence. They pre-

sent no appearance of either head or body.
In the larger cysts the walls are distinctly

laminated. They exhibit no fibrous struc-

ture, but appear composed of a homogeneous
substance closelyresemblingalbumen in pro-

perties. Regarding these bodies as animals,

two species have been distinguished :

—

A. endogena (socialis vel prolifera), the

pill-box hydatid of Hunter. This is met
with in the liver, kidney, ovary, testis, and
cavity of the abdomen. "When developed
in the substance of an organ, it is always
enveloped by areolar tissue. The secondary

cysts are detached from the inner surface of

the parent.

A. cxogcna : in this, the progeny is deve-
loped from the outer surface. It is said to

be found in the ox and other domestic
animals.

In the examination of cysts supposed to

be hydatids, careful search should be made
for the hooks of Echinococcus or Cysticercus,

which can frequently be found when no
further remains of the body are distinguish-

able. These hooks are figured in PL 1G.

fig. 16. See Entozoa and EcHrNOCOccrs.
ACERVULINA, Schultze.—Under this

name Schultze, in 1854, grouped as a genus
some of the adherent varieties of Planorbu-
lina variabilis, D'Orb., that have an irregular

growth, with heaped chambers. They are

found in warm seas, attached to algse and
other bodies. The word "acervuline" is

applied to any such wildly aggregated
growth in Foraminifera.

Bibl. Schultze, Organism. Pulythal. 07
;

Carpenter, Introd. Furam. 209.

ACETIC ACID.— This is the well-
known acid of vinegar.

It occurs in the juice of the flesh of ani-

mals ; sometimes in the stomach in indiges-

tion ; also in the human blood after the use

of alcoholic liquids, and in that of animals
whose food has been soaked in spirit. It is

also a common product of the decomposition
of vegetable substances, both by fermenta-
tion and in distillation, as well as a com-
ponent of the natural plants, mostly com-
bined with lime or potash ; it is also a rare

constituent of some mineral waters.

The only salt of this acid requiring men-
tion is the acetate of copper (neutral), which
is made by dissolving common verdigris in

excess of dilute acetic acid, filtering and
crystallizing upon the slides. The crystals,

when mounted in Canada balsam, exhibit

well the phenomena of dichroism. PL 31.

Acetic acid is one of the most common
and valuable micro-chemical reagents. It

is particularly useful on account of its action

upon animal cells in general, rendering the

cell-walls transparent and the nuclei more
distinct. The ordinary strong acid (sp. gr.

1044) should be used.

ACHARAD'RIA, Wright.—A genus of

Hydroida (Polypi).

A. larynx resembles in habit Tuhdaria
larynx. Marine ; on stones.

Bibl. Str. Wright, Qu. Me. Journ. 18G->,

iii. p.oO; Hincks, Brit. Hydr.Zoophyt. p.133.

ACHE'TA.—A genus of Orthopterous in-

sects, one species of which, A. domestica, the

house-cricket, is familiar to every one. The
general structure of this insect agrees so

closely with that of Blatta orientalis, the

common cockroach or black beetle, which is

described at some length, that it requires no
special notice here. (See Blatta.) Some
parts of the internal structure of the cricket

are very beautiful, as the tongue (PL 26.

fig. 23), the gizzard (PI. 27. fig. 1), and the

ear in the fore legs (PI. 27. fig. 7 ft). These,

as also the curious mechanism by which the

chirping noise of the male is produced, are

described under Insects.
ACH'LYA, Nees (Saprolegnia, Kiitzing).

—Remarkable microscopieplants.soruetimes

referred to the Alga;, but more properly

belonging to Fungi. Cienkowski has re-

cently confirmed the idea formerly enter-

tained, that Aehlya is an aquatic form of

the Mucorinous Fungus called Spobenpo-
NSMA jMuscee {Empitsa Miiscce, Cohn), the

common fly-fungus. Cohn and Al. Braun
deny the identity, while Berkeley thinks

Aehlya may be an aquatic form of Botrytis

Bassiana. They are found growing para-

sitically upon the bodies of dead flies lying

in water, also upon fish, frogs, &C, and in
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some cases upon decaying plants. To the

naked eye they appear like colourless mi-
nutely filamentous tufts adherent to such
objects, forming a kind of gelatinous cloud
more or less enveloping them. "When placed
beneath the microscope, the tufts are seen
to consist of long, colourless, tubular fila-

ments, spreading out in all directions, with
or without lateral branches ; these erect

filaments arise from a kind of mycelium of

ramified filaments lying upon the object

upon which the plant grows. The erect

filaments are devoid of septa, narrowed up-
wards, and vary in thickness, being usually

of smallest diameter in those cases where
they are closelycrowded; the ordinary thick-

ness varies from 1-1000 to 1-350 of an inch.

The tubes contain a colourless, slightly gra-

nular protoplasm, which is denser on the

walls ; and these sometimes exhibit an irre-

gular spiral arrangement of the granules

;

the granules are seen to move slowly in ana-
stomosing currents running in various direc-

tions, exhibiting, that is, the well-known
phenomenon of the circulation of cell-con-

tents, such as is met with in the hairs of Tra-
descantia, &c. The walls of the tubes are

coloured blue by iodine and sulphuric acid,

therefore consist of cellulose ; the contents

are nitrogenous, taking a bright yellowish
brown with iodine ; no trace of starch or of

chlorophjdl can be detected in the cell-con-

tents in this stage, whence these plants are

regarded by some authors as Fungi ; but, as

mentioned hereafter, Pringsheim states that
their ripe spores do contain starch.

Kiitzing describes a number of species of

this genus, under the name of Saprolegnia,
while a recent observer, Pringsheim, regards
them all as forms produced by varying ex-
ternal conditions. A. de Bary separates

Achlya prolifera, Nees, from Saprolegnia

fa-ax, Kiitzing, referring to the former the
Saprolegnia fera.v of Oarus and the Sapro-
legnia capitnlifera of Alex. Braun, to the
latter the Achlya prolifera of Carus, and,
doubtfully, the S. molluseormn of Nees and
Gruithuisen. The distinction between these
is said to lie in the details of the formation
and emission of the active gonidia or zoo-
spores, but we cannot make out satisfactory

differences.

The following details respecting the for-

mation of the active gonidia and the resting
spores, are given at length on account of
their well illustrating modifications of free-

cell formation. In about thirty-six hours
after the appearance of a specimen on any

oody, the apices of the erect filaments

exhibit remarkable changes. The granular
protoplasm, which at first is equally dif-

fused throughout the tube, only densest

where it lies on the wall, increases in quan-
tity and " travels up " into the end of the
tube, becoming accumulated there, giving

it a brownish colour and at the same time
causing its distension, so that the upper part

of the tube acquires a clavate form, rounded
offabove. A sharp line of demarcation is soon
formed by the division of the primordial

utricle, followed by the production of a sep-

tum, which shuts off this clavate joint as

the sporange ; and a little projecting pouch
or beak is developed at the summit, or

sometimes a little below this on one side.

Thecontents,becoming still more condensed,
again apply themselves as a thick invest-

ment on the wall, leaving a lighter space

in the middle of the cavity. Inequalities, or

nodular protuberances, are soon observable

in this layer, and it speedily becomes broken
up into numerous little isolated portions, the

individualization of these commencingat the

summit of the sporange and becoming com-
pleted gradually froni above downwards.
The end-cell is now a clavate sporange filled

with numerous polyhedral or globular new
" primordial cells," in the development of

which from the contents of the general

parent-cell no trace of nuclei or "special

parent-cells " can be detected ; their size

is about 1-2700 of an inch, and they have
clearly defined outlines, but are still con-
nected together by a gelatinous substance,

in which they are completely imbedded.
These secondary cells then become retracted

from the walls, and accumulate in a dense,

rather confused-looking mass in the centre ot

the sporange ; endosmose of water through
the now bare cellulose wall of the sporange
seems to exert a pressure upon them, and
also on the wall itself, which finally bursts

at the process or beak mentioned above, and
the secondary cells nearest the opening are

shot out with some force, the rest following,

but gradually more quietly. There is no
independent motion of the contents, or

jerking of the secondary cells, before this

emission of the latter ; on the contrary,

while in the sporange, they adhere so closely

that their shape is scarcely distinguishable,

and it is only when the greater portion have
escaped, that it is perceived that the pres-

sure had caused them to assume a spindle-

shape. As the emission of the secondary
cells goes on, those escaping first are only
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removed so far as to make room for their

successors, and the whole remain adherent
together as a globular mass or " capitulum "

seated on the apex of the sporange ; they
reassume, more or less completely, the

spherical form, by degrees, after they have
escaped from the sporange ; those which
can expand freely become globular, those
pressed upon by their fellows become poly-

hedral. At the time of emission, these

secondary cells exhibit a double line at the
circumference, which seems to indicate the
thickness of the primordial utricle. Soon
after the expulsion another delicate line is

detected external to these; and this indi-

cates a newly produced envelope, which
becomes thicker with age, and after a cer-

tain time can be coloured blue by sulphuric

acid and iodine, which demonstrates its

composition of cellulose. Application of a
strong acid is necessary for this purpose.

The globular head of secondary cells re-

mains for two or three hours attached upon
the summit of the empty, colourless spo-

range. Then these minute cells emit their

contents by a lateral orifice, giving origin,

each of them, to a zoospore or active goni-

dium. Neither the motion nor the appear-
ance of the cilia follows the expulsion im-
mediately, but takes place after the gonidia
have increased somewhat in size and ac-

quired an ovate form. The duration of the

motion lasts from a few seconds to a few
minutes, after which the gonidium sinks to

rest and begins to germinate. The gonidia

possess no cellulose membrane while in

motion, but acquire one when they come to

rest and germinate. The cilia are two in

number, and arise from the point which
first emerged from the parent vesicle, and
which at all periods exhibited a lighter tint,

indicating a vacuole in the protoplasmic
mass. If the expulsion of the gonidia is

prevented, as occurs sometimes when the

plant is kept under the pressure of a glass

slide, in too little water, in microscopic in-

vestigation of it, the gonidia germinate
within their cell-membranes, which, instead

of discharging active zoospores, emit germi-
nating prolongations, just like those issuing

from the single germinating gonidia. These
spread out here in all directions from the

globular capitulum, still seated on the end
of the sporange.

During the formation of these sporanges
and the gonidia, after the septum has been
completed, the tube sends out lateral

branches from just below it, which some-

times equal the sporange in length by the

time the latter discharges its contents; then
this branch becomes developed as a spo-

range, either at its summit or in its whole
length, or, when the branch is very short,

the portion of the main tube below the first

septum becomes a sporange. Sporanges of

a third rank may succeed to those of the

second rank, and so on, until the plant has
exhausted the supply of food at its service.

In another form the active gonidia are pro-

duced at once in the sporanges, without the

intervention of secondary cells, and then
they begin to move even before leaving the

parent sac.

Achhja prolifera also produces, though
more rarely, globular or spindle-shaped spo-

ranges, either terminal or borne on special,

short, lateral branches, in which are deve-
loped resting spores, characterized by a
larger size, double cell-membrane, and by
the absence of the cilia and consequent
motion. The mode of their development is

similar to that of the active gonidia, but
they are much fewer in number, sometimes
as many as twenty, sometimes only four-

,

three, two, or even one being present in a
sporange. When a number occur in a
spindle-shaped sporange, they are ranged
in two rows, alternatel}1

, so that each is par-

tially interposed between its two opposite

neighbours. Their diameter varies from
1-1250 to 1-750 of an inch, the colour brown-
ish, displaying numerous oil-drops in the

granular contents when mature. The spo-

ranges producing them display a number of

round orifices when the spores are ripe ; but

the spores appear to escape by the decay of

the walls. These resting spores may remain
unchanged in water for a long time when no
suitable nidus exists, and then will quickly

germinate if a dead insect or similar object

is thrown in.

The resting spores are from 1 to 20, while
the active gonidia are from 5 to 150, the

number depending in each case on the size

of the sporange, not upon the size of the

spores or gonidia, which is tolerably regular.

Pringsheim states that starch occurs in the

contents of the resting spores of 5. ferax.

A third form of reproductive organ is de-

scribed by Oienkowski, which in the earlier

stages resembles a sporange of resting spores;

but the spores each produce a long tubular

neck, which bores through the wall of the

sporange and discharges its contents as

minute swarming bodies into the water

;

these have not been seen to germinate.
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These flask-shaped bodies resemble the for-

mations seen by Carter in Spieogyea, and
we have seen them in other Algse. Al.Braun
at first described them as a species of Chy-
thidium, but subsequently has expressed an
inclination to regard them as antheridial

spores of Achlya,

In addition to the above, Al. Braun has
described curled tubular processes, resem-
bling the horns of Vaucheria, associated with
the sporanges in which resting spores are

formed, and he is inclined to regard them as

imtheridia exercising a fecundating office,

like the homs of Vaucheria. Similar bodies
have been recorded in other Saprolegniai,

especially in Achlya cornuta. (See Sapeo-
LEGNLE.)

Bibl. A description of the supposed spe-
cies will be found in Kiitzing's Species Ale/a-

rum, p. 159. For further information on the
development, see Al. Braun's Rejuven. in

Nature (Ray Society, 1853, pp. 188, 268)
;

Pringsheim, Nova Acta, xxiii. pt. 1. p. 397-
460, 1851 ; Anton de Bary, Botanische Zei-

tung, x. p. 473, 1852 ; linger, Linnaa, 1843,

p. 129 (translated in Ann. des Sc. Nat.
3me ser. tome ii. p. 5. pi. 1. 1844); Meyen,
Pflanz. physiologic, iii. 457 ; Niigeli, Zeit-

schrift fur Wis. Botanik, heft 1. p. 102,
heft 3, 4, p. 28 (Ray Society's Reports, 1845,

p. 278, 1849, p. 10i) ; Thuret, Ann. des Sc.

Nat. 3me ser. t. xiv. p. 20, p. xxii, 1851

;

Ch. Robin, Hist, des- Veqetaux Parasites,

2nd edit. 1853, p. 372 ; Varley, Trans. Mi-
crosc. Society, iii. ; Cienkowski, Bot. Zeit.

xiii. p. 801 ; Al. Braun, Ueb. Chytridmm,
Abhandl. Berlin. Akad. 1855 ; Verging, in

der Natur, p. 318 (Ray Society, vol. 1853,

p. 298). A list of all the writers who had
treated of Achlya before 1843, is subj oined
to Unger's Essay in the Limuea ; Prings-
heim, Jahrbiicher, Bd. 1. heft 2, bd. 2. heft 2

;

Archer, Qn. Mic. Journ. 1867, p. 126.

ACHNANTHES,Bory.—AgenusofDia-
tomacese (Cohort Achnantheaa).
Char. Frustules compressed ; either single,

in pairs, or united into a straight filament

;

geniculate in front view, without septa ; at-

tached by a stipes fixed to one angle ; upper-
most valve with a longitudinal median line,

lowermost with a longitudinal line, and a
median nodule or stauros.

The individual frustule, when single, or

the lowermost when they are united, is

furnished with a stipes or stalk, arising from
one end of the lower margin. Side view of
frustules elliptical, oblong or linear, some-
times slightly constricted in the middle;

markings of upper and lowervalves different,

the upper (PL 12. fig. 2) exhibiting trans-

verse rows of dots (appearing like stria?

under a low power) interrupted by a longi-

tudinal line, the lower (PI. 12. fig. 3) being-

also furnished with transverse rows of dots,

interrupted by a stauros, as also by a longi-

tudinal line which in some has a nodule at

each end. The valves being much com-
pressed, the transverse rows of dots appear
also in the front view. The hoops exhibit

faint longitudinal and sometimes transverse

strife.

Achnanthes resembles Striatella in its

stalked flag-like filaments, butmay be known
from it by the absence of internal siliceous

plates or vitta?.

Four British species :

—

Freshwater; markings faint (minute) A. exilis*.

Marine or brackish water ; markings
distinct.

Stipes longer than frustules A. longipes^.

Stipes shorter than frustules.

Ends of valves acute A. brevipes.

Ends of valves obtuse A. mbsesBilis,

* PI. 12. flg. i. t PI- 12. flg. 1.

Kiitzing enumerates 15 species of Ach-
nanthes.

Bibl. Ralfs, Ann. Nat. Hist, xiii. 489

;

Kiitzing, Bacill. p. 75, & Sp. Alg. p. 54

;

Smith, Brit. Diat. ii. 25.

ACHNANTHIDIUM, Kiitz. A genus
of Diatomacete (Cohort Achnanthese).

Char. Those of Achnanthes, mostly single,

and without the stipes.

Five British species ; freshwater :

—

Filament of numerous frustules ... A. lanceolatum.

Frustules few, valves constricted in
middle A. coarctatum.

Frustules few, often straight, valves
constricted near the end A.microcepkalum*.

Frustules few, valves obtuse,uncon-
stricted A. lineare.

Frustules few, median line sigmoid A.Jlexellum t.

* PI. 12. flg. 5. t PI. 12. flg. 6.

Frustules very small and markings very
faint.

Brat. Smith, Brit. Diat. ii. 30 ; Kiitzing,

Bacill. 75, & Sp. Alg. 53.

ACHOPJON, Link and Eemak.—The
generic name applied to one of the vegetables

occurring in Favus, and characteristic of
that disease of the skin (also called Porrigo
or Tineafavosa"). The structure of the plant,

Achorion Schoenleinii, bears much resem-
blance to that of the genus Torula ; but it

occurs in definitely bounded patches having
a special arrangement of the microscopic

elements of which it is constituted.
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Ch. Robin gives a very full history of this

plant ; but it -will suffice to abstract the prin-

cipal points touching on the microscopic

structure, previously to presenting some re-

marks tending to alter the opinion commonly
entertained as to the nature of the so-called

Achorion. The plant is found upon the

human skin, either in the hair-follicles or in

depressions of the surface. With regard

to the former situation, it appears to be a

secondary seat, as it were, since only the
" spores " or moniliform filaments composed
of rows of " spores " occur therein, adhering

firmly to the hair and forming a kind of

sheath around it. When it occurs upon the

ordinary surface of the skin, it forms a little

mass, like a little cup, the favus, which is at

first developed beneath the epidermis, and
laid bare afterwards by desquamation. The
favus is somewhat hemispherical in general

form, and varies from 1-25 to 3-5 of an inch

in diameter, its depth or thickness being

from 1-25 to 1-6 or 1-5 of an inch. The
upper free side is concave, the lower convex,

the colour is pale sulphur-yellow, sometimes
a little browned by the presence of foreign

bodies. The cup-like depression existing at

firstbecomesfilledupwithadvancinggrowth,

and when the/on' have acquired a consider-

able size, concentric lines are perceived upon
the upper surface. The circumference of the

free upper surface adheres to the epidermis,

and the mass is generally traversed by one

or two hairs, passing completely through it

from below. When a vertical section is made
of a favus dissected out of its seat, it is found

to be composed of the following elements.

The periphery consists of a granular crust,

about 1-150 of an inch in diameter, the

stroma, apparently a hardened exudation
from the surrounding parts ; this is lined by
the mycelium passing in from it, composed
of flexuous, branched, inarticulate filaments,

uniform in thickness (at most 1-8000 of an

inch). Next the nrycelium, proceeding in-

wards, come the ' sporophores, consisting of

tubes analogous to those of the mycelium,

less flexuous, the fertile being more or less

straight, terminating in strings of spores.

The spores are round or oval, the smallest

1-8000 to 1-G000 inch, the largest 1-5000

to 1-4000 inch in diameter, the oval are

as much as 1-3500 to 1-2500 in length

;

the spherical sometimes 1-3500 in diameter.

Their membrane is well defined ; water and
acetic acid do not affect them.
Much lias been written by medical authors

regarding these bodies ; but we shall not

enter into this part of the subject here,

further than to state that the presence of

this vegetable structure seems to be essen-

tial and causative in the disease of the skin

to which we have alluded. Remak was un-
able, to make any of the spores germinate in

or on animal substances ; some however
emitted prolongations when placed upon an
apple, but the surface then decayed and
turned brown within the week, and became
covered with mildew (Penicillium glaucum).

One of the entire corpuscles kept upon the

arm for several days, fell off without leaving

any mark, but a fortnight after a favus began
to be developed. Grub}' states that he inocu-
lated various parts of the body with it, and
even caused it to grow upon wood(?) . Ben-
nett ultimately confirmed the statements of

Gruby as to the inoculation. Other authors

are mentioned at the end of this article.

Unfortunately, most authors who have
written on the parasitic fungi which occur

in morbid conditions of the human frame,

or are productive of disease, have not been
well acquainted with either Fungi or Algas.

Numberless names have been assigned to

them ; and in consequence, while many of

these organisms have been considered Al-
gss, they have been regarded by others as

Fungi. It is, however, probable that all of

them are mere conditions of the most uni-
versally diffused species of Penicillium, As-
pergillus, Mucor, or Cladosporium—genera
which are capable of propagation by cells

thrown off from the threads, other than the

normal fruit. It is quite impossible that,

as supposed by Ardsten, such a genus as

Puceinia could be produced on animal
tissues.

Bibl. Ch. Robin, Tegetaux parasites,

Paris, 1853 (with plates, 2nd edit. ) ; Bennett,
Vegetable nature of Tinea favosa (Port: lu-

pinosa of Bateman), e}-c, Monthly Journ. of
Medical Sciences, 1850 (figs.), and Trans.

Poy. Soc. Edinb. 1842, xv. pp. 227-294;
Grubj', Mem. s. la Teigne, Sec, Compt. Send.
1841, xiii. p. 72 ; Sur les Mycodermes, e)-c,

ibid., 309 ; Ueber Tinea favosa, Miil/er's

Archiv, 1842, p. 22 ; Hannover, Miil/ev's

Archie, 1842, p. 281-295, pi. 15. figs. 7-9;
Mullet and Retzius, 3Jii/ler's Archiv, 1842,

p. 192, pi. 8 and 9 ; Lebert, Physiol. Pathol.

ii. p. 477, Paris, 1845; Remak, JDiagnost. and
Pathogen. Unters. Berlin, 1845, p. '193-215;
Bazin, Mech. sur les Tcii/ucs, Paris, 1853,

8vo (riates).

ACHROMATISM:.—A term properly
signifying freedom from chromatic abor-
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ration ; but commonly used to denote free-

dom from both spherical and chromatic

aberration.

ACICULARIA, D'Archiac—One of the

Foraminifera imperforata, related to Dac-
tylcpora, and consisting of numerous cham-
bers arranged in close order side by side

without intercommunication, and forming

minute aciculate cylinders, or narrow ta-

pering plates. Known fossil only in some
Tertiary beds of France.

Bibl. Carpenter, Introd. Foram. 137.

ACINERIA, Duj.—A genus of Infusoria,

of the family Trichodinia.

Cliar. Body oblong or lanceolate, de-

pressed, the fore part somewhat obliquely

recurved like the blade of a sabre ; a row of

cilia, directed forwards, arising from one
side.

Differs from Trachelitis, Duj., in the ar-

rangement of the cilia and in the anterior

curvature ; devoid of a mouth, like Trache-

litis,-which especially distinguishes the pre-

sent genus from Pelecida. 2 species :

1. A. incurvata (PL 23. fig. 1) ; marine,

colourless ; length 1-590 inch.

2. A. acuta (PL 23. fig. 2), found in fresh

water; length 1-580 inch.

Duiardin figures in the latter species cilia

upon both margins, those on one side being

directed forwards, and those on the other

backwards.

Claparede and Lachm. refer these to

Amphileptus.

Bibl. Dujardin, Infus. p. 402; Clap, and
Lachm. Infus. &c, p. 356.

ACINETA, Ehr.—A genus of Rhizo-
poda, belonging to the family Acinetina.

Claparede and Lachmann enumerate 8
species.

A. mystacina (PL 42. fig. 11). Yellowish
brown, rounded, tentacles in two bundles

;

1-120 to 1-800. On Lemna minor.

A. patula (PL 42. fig. 12). Body as if

resting on a cup-shaped carapace, variable

in fomi ; contains brown gi-anules. On
marine Alga?. Norway. Length T J„"-
A. tuberosa (PL 23. fig. 4). Colourless

or yellowish brown, triangular when ex-

panded; tentacles arising from the distal

angles only. Salt or brackish waters; 1-100
to 1-410.

A. Lyngbyi, ferrum-equinum and cylin-

drica, are referred by CI. and Lachm. to

Pudophrya.
A. Notonecta. On the hairs of the legs of

N. glauca.

Bibl. Pineau, Ann d. Sc. Nat. 3 ser. Zool.

iii. andix. ; Ehr. Inf.; Duj. Inf.; Claparede
and Lachmann, Etudes, 8fc; Ann. N. H.
1857, xix. ; Stein, Infus.

ACINETLNA, Ehr.—A family of Radio-
larian Rhizopoda.

Char. Those of the Actinophryina, but
with usually capitate and suctorial tenta-

cles ; the body being more or less enclosed

in a carapace, which is generally prolonged
to form a stalk.

The structure and relations of these ani-

mals are still very unsettled. The re-

searches of Pineau and Stein tended to

render the existence of the species doubtful,

by showing that they were stages of deve-
lopment of Epistylis, Vaginicola, Vorticella,

&c. ; but this has since been found to be in-

correct. The remarkable suctorial character

of the tentacles has not been proved to

occur in all the genera and species. Many,
however, have been seen to take food vo-
raciously, which is thus effected : when an
Infusorium touches the button-like end of

the tentacle, it usually remains adherent to

it ; the end becomes still more dilated so as

to constitute a sucking disk, and the ray

becomes thicker and shorter ; the other rays

at the same time making grasping move-
ments, and endeavouring to attach their

extremities to the captured prey. A current

of chyme-particles is then soon seen running
from the captured infusorium into the body
of the Acineta. The chyme-particles form
at first a slender row, but afterwards collect

in a drop. The body of the Acineta then
becomes opaque, from the collection of the

drops.

The colourless or coloured ova described

by Ehrenberg are partly chyme-particles,

partly oil-drop-like globules which make
their appearance in the Acineta; after ani-

mal food. The ciliated swarm-germs to

which they give origin have been traced

directly into Acineta. Fission has been
observed in Acineta mystacina, not in the

others. The genera may be thus divided :

"Tentacles not borne upon a proboscis.

Tentacles unbranched.
Stalks simple.

f
A peduncle 1. Podophrya.

Wo shell < Wopedun- /free.. 2. Spha-rophrya.

( ele I fixed. 3. Trickophrya.

A shell
/Peduncle present 4. Acineta.

I Peduncle absent . 5. Solenophrya.
Stalks branched 6. Dendronomu.

Tentacles branched 7. Dendromycetes.
**Tentacles borne on a long pro-

boscis 8. Ophryodendrion.

Here belong, perhaps, the genera Core-

thria, Eplielota, and Zooteira (Wright) ; and
Alder's animalcules.
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ACMOSPORIUM, Corda. See Botry-
TIS.

ACOMIA, Duj.—A genus of Infusoria,

of the family Enehelia.

Char. Body oblong-ovate or irregular,

colourless or granular, turbid, composed of

a glutinous homogeneous substance con-

taining irregular granules, and ciliated only

or principally at one end. Dujardin de-

scribes eight species, to which Perty adds
one.

Some are marine, the others inhabiting

decomposing infusions. All are minute and
colourless.

A. vitrea (PI. 23. fig. 3), aquatic (fresh-

water) ; length 1-868.

Bibl. Duj. Infus. p. 382; Perty, Zur
Kenntniss, fyc. p. 149.

ACREMONIUM, Link.—A genus of

Hyphomycetous Fungi, belonging to the

division Mucedines ; distinguished by its

jointed threads bearing numerous patent
branchlets, each of which is terminated by

Fig. 2.

Acremonium fuscurn (magnified).

a single globose spore. Perhaps only states

of some other genus. British species

:

1. A. verticiUatum, Link. On dead wood,
trunks of trees.

2. A. alternattim, Link. On decaying
leaves.

3. A.fuscurn, Schmidt (fig. 1). On dead
wood and sticks.

4. A.ranige>iiini,~B.&n&Tiv. On dead frogs.

Distinguished by the threads being matted
together below into a distinct stem.

Bibl. English Flora, v. pt. 2. p. 347;
Greville, Scott. Cryptogam. Flora, t. 124.

figs. 1 and 2 ; Berk, and Br. Ann. Nat. Hist.

1871, June.

ACROCARPI.—An artificial division of

Mosses (see Mosses).
ACROPERUS.—A genus of Entomo-

straca, of the family Lynceidse (Baird).

Char. Shell somewhat harp-shaped, the

anterior inferior margin projecting and ob-
tusely angular, inferior antennae long ; beak
blunt, very slightly curved downwards

;

shell striated with longitudinal ribs directed
obliquely downwards and forwards; colour-
less. 2 species :

—

1. A. harpa (PL 14. fig. 1) ; each branch
of inferior antenna? with 3 long setas from
the extremity of the last joint only.

2. A. nanus (PL 14. fig. 2), much smaller
than the last; anterior branch of inferior

antennas with 4 setre, one arising from the
second, and three from the end of the last

joint.

This genus is scarcely distinct fromCa)^;-
tocercus.

BrBL. Baird, Ann. Nat, Hist. xi. 91 ; and
Nat. Hist, Brit, Fntomos. 129.

ACROSPERMLM, Tode.—A genus of
Sphseronemei (Coniomycetous Fungi), con-
sisting of minute, somewhat cartilaginous
perithecia, a few lines high, discharging
long, wavy, erect, simple, microscopic spores

from a terminal pore or ostiole. British
species :

—

1, A. compression, Tode. On dry stalks

of herbaceous plants.

2. A.graminum, Libert. On dead grasses.

A. cormituni, which is not uncommon on
the gills of blackened Agarics, is merely
the winter resting-state of Agaricus tube-

rosus.

Blbi.. English Flora, v. pt. 2. p. 221

:

Grev. Sc. Crypt. Flora, t. 182.

ACROSPORIUM, Nees.— A generic
name, formerly applied to certain species of
Oidinni (see Oidii'm).

ACROSTALAG-
MUS, Corda.—A genus
of Mucorini ( Physomy-
cetous Fungi), distin-

guished by its whorled
branched septate
threads, each branch
terminated by a globose

vesicle, which is pierced

by the tip of the branch-
let, from which nume-
rous spores are given off

within the vesicle.

Ycrticilliuni latentin ni-

ls a form of this beauti-

ful mould with minute
naked spores.

The accompanying JS^totoS«£dS«b«,
figure represents Aero- rinus (highly nwgni-

stalagmus cinnabariniis, fle<i) -

Corda. It grows in large patches on rotten

potatoes. Hoffmann regards it as a mere
form of Tricliotlieciam rosenni, which is

rather a Dacti/liion.

Fig. 3.
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Bibl. Berkeley, Cryptog. Botany, p. 294;

see also Tkiciiotheciuji and Vebticil-
lium.
ACROSTICHE^E.—A subfamily of

Polypodfeous Ferns, with naked sori.

Illustrative genera.

1. Acrostichum. Sori seated on all the

veins, venides, and parenchyma ; veins very

much branched, and anastomosing; in more
or less regular meshes.

2. Campiitm. Sori on all the veins, ve-
nules, and the parenchyma; veins very much
branched, and anastomosing in more or less

regular meshes, with free venules.

3. Polybotrya. Sori on all the veins,

venules, and the parenchyma; veins pinnate,

scarcely anastomosing.

ACROSTICHUM, L.—A genus of Acro-
stichere (Polypodeeous Ferns), with naked
sori seated on all parts of the leaf. Now
broken up into several genera, such as Pla-

tyeerium &c. See Hairs.
ACTINIA. A genus of Anthozoa (Po-

lypes; Zoophytes).

Char. Body conical or cylindrical, ad-

hering by a broad discoidal base ; mouth
simple, superior, surrounded by one or more
uninterrupted series of conical, undivided,

tubular tentacula, which are entirely retrac-

tile ; marine.

Johnston describes 20 British species.

They are commonly known as sea-anemones,
and are found on the sea-coast adhering to

rocks and stones. A. mesemhryanthemum
(l-l^" diam.), with numerous azure-blue

tubercles surrounding the margin of its

oral disk, is very common on the British

coast.

The body is formed of a thick coat, the
inner layer of which consists of longitudinal

and transverse muscular fibres. The tenta-

cles are covered with stinging threads and
capsules, as in the Acalepbre, often forming
beautiful objects. The space between the
stomach and the skin is divided into cellular

spaces by radiate partitions ; the ovaries and
the spermatic convoluted tubes being at-

tached to these partitions.

The fibro-areolar tissue, of which the
parenchyma of the body consists, is com-
posed of numerous fibres, cells, and interme-
diate stages, of extreme delicacy (PL 33.

fig. 1), and somewhat resembling the fibro-

plastic tissue met with abnormally in the
human body. Dispersed throughout it are
numerous spindle-shaped, flexible, organic
spicula (PL 33. figs. 1 a and 2), many of

them curiously marked by interrupted trans-

verse markings (fig. 2).

In reproductive power they almost equal

the Hydrpe ; when cut across, new tentacles

form in a few weeks on the lower half, and
each piece becomes a new animal. They are

usually propagated by ova, which pass from
the ovaries into the stomach, where they
are developed. Many of the species exhibit

the most splendid iridescent colours.

Bibl. Johnston, Hist, of British Zoo-
phytes, 1847 ; Tugwell, Man. of Common
English Sea-Anemones; Gosse, Mar. Zool.

1, and "Devonshire Coast;" Bronn, Die
K/ass. 8fc. d. Thierreichs ; Gegenbaur, Vergl.

Anat.
ACTINISCUS, Ehrenberg.—A doubtful

genusofDiatornace«,provided with siliceous

shells bearing radiating spines. (Cohort
Actiniscese.)

Char. Individuals microscopic, solid, ra-

diate, resembling a star ; marine.

These organisms, which are found both
recent and fossil, are ill understood at pre-

sent. They are especially remarkable for

their valves being frequently found perfo-

rated. Species *

1. A. Tetrasterias, Ehr. (PL 43. fig. 1).

Stellate, with 4 free rays; diam. 1-1000".

Virginia.

2. A. Pentasterias, Ehr. (PL 43. fig. 2).

Kays 5; diam. 1-1200". Recent on the

shore of Norway ; fossil in the chalk-marl
of Greece.

3. A. quinaritis, Ehr. (PL 43. fig. 3).

Stellate, rays 5, free ; diam. 1-3000".

iEgina.

4. ^.&Vi'MS,Ehr.(P1.41.fig.45). Rays6,
acute, winged at the base; diam. 1-1200".

Shore of Norway, recent.

5. A. Discus, Ehr. (PL 43. fig. 4). Disk-
shaped, centre smootb, 8 marginal rays not
exserted; diam. 1-1200". Oran.

6. A. Rota, Ehr. (PL 43. fig. 5). Disk-
shaped, centre smooth, 10 marginal rays ex-

serted; diam. 1-1900". Oran.

7. A. Lancearius, Ehr. (PL 43. fig. 6).

Stellate, with 8 marginal lanceolate rays,

and some central shorter on one side

;

diam. 1-240". Antarctic Ocean.
BrBL. Ehrenberg, Leb. Kreidethierchen,

1840, p. 69 ; Monatsbericht, 1844, p. 76, &c;
Kiitzing, Kieselsch al. BaciUarien,1844:,p . 139;
Species Air/arum, 1849, p. 141.

ACTINOCLADIUM, Ehr.—A genus of
Mucedines (Hyphornycetous Fungi). No
British species yet recorded.

ACTINOCOCCUS, Kiitzing.—A genus
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of exotic Algse (marine), referred to Si-
vularia by Suhr (Kiitz. Tab. I'hyc. 31.

fig. 2).

ACTINOCYCLUS.—A genus of Diato-
maceae (Cohort Coscinodisceas).

Char. Frustules solitary, free or adherent
to other bodies ; disk-shaped ; valves circu-

lar, exhibiting apparently cellular markings,
with rays or bands radiating from the centre,

which is free from the cellular appearance

;

no internal septa; marine.

The cellular appearance arises from, the
existence of depressions upon the surface.

The radiant bands arise from undulations of

the surface, which are best seen in the front

view (PI. 18. fig. 436).
Only 1 British species, A. undidatus

(PI. 18. fig. 43 a); rays 6, diam. 1-250 to
1-1100".

Kiitzing enumerates 34 species ; some are

found fossil.

Smith admits A. duodenarius (rays 12),
A. sedenarius (rays 16), and A. octodcnarius

(rays 18) as British—species referred by
Ehrenberg and Kiitzing to the genus Acti-
nnptychus. These are found in the Med-
way.

Bibl. Ehrenberg, Leb. Kreidethicrchen,

1840, p. 57 ; Monatsbericht, 1844, and Mi-
Icrog.; KAitz'wg,KieselschaligmBacillar.l84A;

Species Algarum, 1840 ; Roper, Micr. Journ.

ii. ; Smith, Brit. Diat. i. 25, and ii. 80.

ACTINODISCUS, Grev. A genus of

Diatoniacese.

Char. Frustules free, disk-shaped ; valves

granular, with a central nucleus, and nu-
merous (15) linear smooth rays extending
from it to the margin.
A. Barbadensis (PI. 44. fig. 22). Diam.

1-250". In the Barbadoes deposit.

Bibl. Greville, Micr. Trans. 1863, 69.

ACTINOGONIUM, Ehr.—A genus of
Diatomacese.

Char. Prismatic, frustules not forming
a filament, subspherical, with 7 or more
angles.

A. septemrium (PI. 43. fig. 8). With
7 angles. Found fossil in Barbadoes earth,

with Polycystina.

Not British.

Bibl. Ehr. Monatsber. d. Berl. Akad.18-17;

Ann. Nat. Hist. vol. xx. p. 127.

ACTINONEMA, Fries. See Asteboma.
ACTINOPHRYINA, Duj.—A family of

Radiolarian Rhizopoda.
Char. Body usually rounded, contained

in a shell or shell-less, giving oft' radiate

non-agglutinating pseudopodia, either from

the entire surface, or from parts only ; spi-

cules and spines absent.

The genera may be divided thus :

—

Shell absent.
Pseudopodia arising from all parts of

the surface Actinophrys.

(Acantkoeyetis.)
Pseudopodia arising from a zone near

the circumference Trichodiscus.
Pseudopodia arising from one side ... lJla$iopkry6.

Shell present.
Free.
Incrusted with foreign matter Pleurophrys.
Not incrusted, oblong.

Orifice lateral Trinema.
Orifice terminal Euglypha,

Attached to foreign bodies Ufnuta.

Bibl. That of the genera.

ACTINOPHRYS, Ehr.—A genus of Ac-
tinophryina.

The species of Actinophrys are found in

both fresh and salt water. The body ex-
hibits contractile vesicles, mostly near the
margin ; but sometimes more diffused, and
giving it a cellular appearance. Conjugation
has been repeatedly observed ; but authors

are not agreed upon its import. The move-
ment of the pseudopodia is very slow

;
gra-

nules may be seen continuaUy moving in

them, as in the Gromida and Foraminifera

;

but the circulation is much slower, and
requires great attention and a high power
to render it visible.

A. sol, E. (PI. 23. fig. 7 6). Spherical,

colourless, whitish tentacles radiating from
all parts of the body ; 1 or 2 contractile

vesicles strongly projecting on the surface
;

parenchyma not reticular; diam. 1-430 to
1-1200"*; aquatic.

A. Eiclwmii, E. (PI. 23. fig. 7 a). As A.
sol, but parenchyma presenting a more or

less regular cellular appearance ; diam.
1-100".

A. marina, D. As A. sol, but marine,

rather smaller, and movements of tentacles

more rapid.

A. bredcirrhis, P. Greenish, not reti-

cular
;

pseudopodia very short and very
numerous.

A. pennipes, CI. & L. Not reticular
;

pseudopodia few, slender, and very long

;

no projecting vesicle.

A. riridis, E. (PI. 23. fig. 6). Spherical

;

greenish ; rays shorter than the body

;

diam. 1-280 to 1-620"
; aquatic. Perhaps

A. sol coloured by chlorophyll.

A. dir/itata, D. Colourless, depressed,

tentacles flexible, thickened at base, and
when contracted forming finger-like pro-

longations ; diam. 1-770; aquatic.

A. granala, D. Spherical; opaque in
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centre ; rays taper, shorter than body

;

aquatic.

A. paradoxa, Carter. With numerous
capitate and longer simple tentacles ; aquatic.

Bombay.
A. oculata, St.=A. sol? A. discus, D.=

Trichodiscus sol, E. (PL 25. fig. 8). A. pe-

dicellata, D. = Podophryaji.ra, E. A. stella,

Perty=the eggs of one of the Rotatoria.

The manner in which these animals feed

is curious. Any part of the surface of the

body may be converted into a temporary
stomach. When an infusorium or a minute
alga comes into contact with one of the

tentacles, it generally becomes adherent.

The tentacle with the prey then slowly
shortens, and the surrounding tentacles ap-
ply themselves upon it, bending their points

around the captive, so that it gradually be-
comes enclosed on all sides. In this way
the prey is gradually brought to the surface

of the body. The spot at the surface of the

body upon which the captured organism is

lying slowly retracts, and forms at first a
shallow depression,which graduallybecomes
deeper and deeper, in which the organism is

finally lodged. As the depression becomes
still deeper, its edges coalesce, and thus a
cavity closed on all sides is formed, in which
it remains for a certain time and becomes
digested. If there be any indigestible resi-

due, a passage for its exit is formed, and it

is expelled by further contractions of the

substance of the body, and in the same or a
different direction from that at which it

entered, the canal and the aperture entirely

disappearing.

Bibl. Kolliker, Zeitschr. f. Wisscnsch.

Zoologie, Bd. i. ( Qt. Micr. Journ. i.) ; Stein,

Archw.f. Naturgeschichte, 1849 ; Brightwell,
Fauna Infusoria of Norfolk ; Pritchard, In-
fusoria ; Claparede and Lachmann, Etudes,

Sfc; Perty, Z. Kenntniss fyc, p. 159; Carter,

Ann. Nat. Hist. 1864.

ACTINOPTYCHUS, Ehr.—A genus of
Diatomaceas. (Cohort Coscinodisceje.)

Char. Frustules solitary, free, disk-shaped,
with rays and internal radiating septa

;

valves apparently cellular (areolar), except
opposite the rays.

The presence of true internal septa is

doubtful ; hence it becomes a question
whether this genus should not be consoli-

dated with Actinocyclus.

Kiitzing enumerates 16 species, distin-

guished principally by the number of septa
and rays : A. ternarius, septa 3 ; A. quater-
narius, septa 4 ; A. senarius, rays 6 (PI. 18.

fig. 45), &c. A. hexapterus, with 6 thick,

solid conical rays, is one of the calcareous

corpuscles of an echinoderm ; the margin of

the disk thick, undulate, and toothed within.

Many of the species are fossil.

Bibl. Ehrenberg, Infus. Abh. d. Berl.

Ahad. 1838, and Berl. Bericht. 1844 ; Kutz-
ing, Bacill. 134; Sp. Alg. 130; Greville,

Micr. Trans. 1866, p. 5.

ACTINOSPH/ERA, Perty.—A doubt-
ful genus of Rhizopoda.

Char. Body minute, spherical, surrounded
with irregular, rather rigid processes. Move-
ment that of swimming on various axes.

Processes stout and taper. Body colour-

less, containing greyish-green (food-) spots.

Bibl. Perty, Zur Kenntniss dye, p. 189.

ACTlNOSPB.MRUJM=Actinophrys,m
part.

ACTINOTHYPJUM, Kunze.—A genus
of Sphasronemei (Conioniycetous Fungi),

forming minute round,

flat, black spots, with a
central boss of close,

radiating,fibrous struc-

ture. British species:

—

A. graminis, Kunze.
On leaves and stalks of

Grasses in spring (fig.

4). The innate, radi-

ately fibrous, shield-like perithecium finally

dissolves at the apex. The stylospores,

which are spindle-shaped, are formed be-
neath the disk, attached by their bases

;

Fries conjectures that they are transformed
asci.

It is probably a state of some Sphceria or

allied genus.

Blbl. Greville, Scott. Crypt. Flora, t. 218.

ACTLNURUS.—A genus of Rotatoria,

of the family Philodineea, Ehr.
Char. Eye-spots two, frontal (red) ; tail-

like foot with 2 lateral horny processes and
3 terminal toes. {Rotifer with 5 points to

the foot.)

Agrees with Rotifer in general structure

;

teeth 2 in each jaw (PL 34. fig. 2).

1 species, A. Neptunius (PL 34. fig. 1).

Colourless, body attenuated; length 1-18

to 1-36". Very common, aquatic.

ADELOSINA, D'Orb.—At first regarded

as a generic form, but now recognized as

only the young condition of some of the

Milioline Imperforate Foraminifera. Spi-

roloculina, Quinqueloculina, and Triloculina,

subgenera of Miliola, commence their

growth, after the fashion of their conge-
ners also, with a relatively large, subglo-

Actinothyrium graminis
(highly magnified).
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bose "primordial chamber;" and the suc-

ceeding growth produces a curved flask-

like chamber, closely enwrapping one side

of the former. Until the successive lateral

overlappings by new chambers build up the
nearly oval outline of the adult Miliola, the

young shell is one-sided, and may be termed
" Adelosina." Found in all seas, and com-
mon among Tertiary and Cretaceous fossils

at many places.

Bibl. Williamson and Carpenter, Brit.

Foram.; D'Orbigny, For. fossiles d. Vienne,

301.

ADIANTE.E.—A subfamily of Polypo-
dioidese (Polypodiasous Ferns).

Illustrative Genera.

Sori on the notches of the fronds.

1. Lonchitis. Veins anastomosing; sori

linear, semilunate ; indusium marginal, se-

milunar, free within.

2. Hypolepis. Veins pinnate; sori sub-
globose, on the inferior border of the sinuses

of the lacinise or teeth of the frond ; indu-
sium marginal, semilunar, free within.

Sori on the margin of the fronds.

3. Lomaria. Veins pinnate, forked ; fer-

tile fronds narrower ; sorus linear, continu-

ous ; indusium linear, continuous, free

within.

4. Pteris. Veins pinnate ; sorus continu-

ous ; indusium marginal, linear, free within.

5. Amphiblestra. Primary veins strong
;

venules much branched, anastomosing in

unequal hexagonal spots ; sorus linear, con-
tinuous ; indusium marginal, linear, free

within.

6. lAtobrochia. Veins anastomosing in

hexagonal spots ; sorus linear, continuous

;

indusium marginal, linear, free within.

7. Allosorus. Veins pinnate ; sori at first

roundish and distinct, very soon confluent,

and then linear and continuous, covered by
the reflexed margin ; indusium marginal,

linear, continuous, free within.

8. Cassebeera. Veins pinnate ; sori two
under each notched tooth of the leaf; indu-

sium marginal, roundish, covering the pair

of sori.

9. Adiantum. Veins fan-pinnate ; sori

linear, indusium linear or semilunar, free

within.

10. Hewardia. Veins reticulated ; sori

linear ; indusium linear or semilunar, free

within.

11. Cheilanthes. Veins pinnate ; sori sub-
globose, minute, covered by the reflexed

apex of a tooth and the indusium; indusium
marginal, scarious, narrow, free within.

ADIANTUM, Linn.—A genus of Adian-
te?e ( Polvpodieeous Ferns), with one elegant
indigenous, and many exotic species.

Fig. 5.

Adiantum (pinnule with sori covered by
indusia) ; 5 diam.

ADULTERATIOXS.—A very important
use to which the microscope is applicable,

consists in the detection of various adultera-

tions of articles of food, drugs, and products
of the arts and manufactures.
The first point in a question of adultera-

tion is, to determine, by microscopic and
micro-chemical analysis, the structure and
composition of the pure substance ; and if

the Table given at the end of the Introduc-
tion be kept in view in this proceeding, but
few points will probably be overlooked. On
then comparing these results with those
obtained by a similar mode of proceeding in

regard to a suspected substance, there will

in general be found little difficulty in deter-
mining whether it is pure or not. If im-
purities or adulterating ingredients are pre-

sent, the next point will be to determine
their nature. To do this with certainty,

would require that the structure and com-
position of every kind of substance, either

natural or artificial, should be known, which
woidd imply an amount of knowledge pos-

sessed by no one. But the question is sim-
plified in practice, because substances used
in adulteration must be cheap, and either

grown or manufactured in quantities at

home, or imported from abroad. Hence
they are generally common, and it is pretty

well known of what they will probably con-
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sist. When the adulteration consists of a
chemical suhstance as it might he called, i. e.

a salt, metallic oxide, proximate principle,

&c, its nature is readily determined by che-

mical analysis ; hut when it consists of a
vegetable tissue, which has been perhaps
subject to a partly chemical process ofmanu-
facture, the judgment must be based upon
the form of the various parts, their size, re-

lative position, and other particulars holding
a place in the Table already alluded to.

The following list of adulterations of

articles of general consumption will serve as

a guide to the inquirer, and as an index to

the special articles in this work in which
further details will be found.

Aebow-boot.—Cheaper kinds of starch.

Bkbad.—Mashed potatoes, bean-flour,

rice, alum.
Cayenne Peppeb.—Ground rice, mus-

tard husks, deal sawdust, mineral co-

louring-matter of lead and mercury, &c.
Cmcony.—Roasted flours of corn and

beans, acorns, mangold-wurzehparsnips,
carrots, sawdust, mahogany, burnt
sugar, red ochre, &c.

Cinnamon.—Flour of grain and potato,

cheap starches, &.c.

. Cocoa and Chocolate.—Arrow-root
and other starches, flours, sugar, chicory,

red ochre, &c.

Coffee.—Chicory and its adulterations,

as above.

Cubby powder.'—Flour, ground rice,red

lead, red ochre.

Flotte.—Meal of other grains, beans,

potato-starch, rice.

Gingeb.'—Flours of various kinds, mus-
tard husks, cayenne pepper, turmeric.

Isinglass.—Gelatine from bones.

Labd.—Potato flour.

Mustabd.—Flour, turmeric.

Oat-meal.—Baiiey-meal.

Peppeb and other spices. Floursof grain,
peas, potatoes, &c, ground mustard,
linseed, &c.

Pickles.—Dilute sulphuric acid (vitriol)

instead of vinegar.

S"ugab.'—Potato Sour, starches.

Tea.-—Various leaves, catechu, mineral
colouring-matters, iron-filings, rice

husks.

Tobacco.—Various leaves, paper, &c.
Bibl. Vie,Diet, ofArtsandManufactures;

Mitchell, Adult, ofFood; Normandy, Hand-
booh of CommercialAnalysis; Schacht, Pruf.
d. im Handel vorh. Gewebe, 1853 ; Wiesner,
Mihroskop,fyc. ; Angus Smith, Hep. ofMan-

chester Sanitary Association, 1863 ; Hassall,
Food and its Adult., London ; Parliam. Hep.
on the Adult, of Food, Drink, and Drugs,
1855; and Adult, detected, 1857; Odling
Joum. Soc. Arts, 1858, vi. 318 ; Gamier and
Harell, Falsificat. d. Subst. Aliment. ; Pereira,

Materia Medica ; Sorby on Spectroscope, in

Qu. Mic. Jh. 1869, p. 358.

_
^ECID'IUM, Persoon.—A genus of Ure-

dinei (Conionrycetous Fungi), consisting of
numerous parasitic fungi infesting leaves
and herbaceous stems, appearing in their

full-grown condition as little cups filled

with a reddish or brownish powder (spores),

formed by a raising-up and bursting of
the epidermis by the parasite developed
within. Many may be detected in earlier

stages by the deformities they produce in

the growing structure of the plants infested,

or by pale or reddish spots on the green
surface, arising from the presence of the im-
perfect fungus underneath. These plants

are commonly known under the name of

blight, brand, &c. Their history has re-

cently received much elucidation at the
hands of Tulasne, De Bary and others, and
they are found to exhibit a more compli-
cated organization than was formerly ima-
gined. The organs of fructification are

produced in two forms, bearing great re-

semblance to the conditions lately ascer-

tained to exist generally in the Lichens. A
brief account of the natural history of cer-

tain of the species, derived from De Bary
and Tulasne, will give a general idea of the

character of this genus.

The nascent jEcidia are observed as mi-
nute spots upon the herbaceous parts of the
plants which they infest. When sections are

made of these and placed under the micro-
scope, it is found that the parenchyma of

the plant is deformed, irregular^ and inter-

rupted bylarge intercellular passages, among
which ramify the filaments of the mycelium
of the fungus ; these are delicate, much-
branched and septate, about 1-3600 of an
inch in diameter. At certain points these

filaments are crowded and interwoven into

hollow globular conceptacles, about 1-180

of an inch in diameter, immediately beneath
the epidermis, the interior of which concep-

tacle is lined with delicate filaments (about
1-12000 of an inch in diameter) arising at

all parts and converging towards the centre,

except at the upper part, (which is open,

and only shut from the external air by the

persistent epidermis of the nurse-plant,)

where they are directed upwards. A gra-
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nular mass occupies the centre of the con-

ceptacle, separating the converging- fila-

ments from each other. By the growth of

the upper filaments and the increase of the

central granular mass, the whole structure

increases in size, so as to push the epider-

mis up above the surrounding surface, finally

bursting it, when the upper filaments (j>a-

raphyses) grow out through the orifice and
form a little funnel-shaped tuft on the sum-
mit of the protuberance, through the middle
of which the granular mass formed below
makes its escape. These bodies may be

found commonly on the spurges (AL. Eu-
phorbim), the barberry (JE. Berberidis), net-

tles (JE JJrticai), Composite (jE. Composi-

tarum), &c, early in the season ; later, they

may frequently be recognized in a dried-up

condition, being forerunners of the true spo-

riferous bodies (PI. 20. fig. 1). The name
applied to these organs is spermogonia. The
filaments converging into the centre of these,

termed sterigmata (PI. 20. figs. 2,3, st), are

the important parts of the structure ; they
terminate in rows of minute bodies of oval

form, about 1-6000 of an inch long and
1-12000 in diameter (ibid, so,), which be-

come detached and separated, falling loose

into the cavity, where, by a continued

growth and shedding of similar bodies from
the converging filaments, they accumulate to

form the granular mass above spoken of as

existing in that situation. The number
ultimately becomes enormous, and a gela-

tinous substance is secreted, glueing them
into a mass. When placed in water under
the microscope, or when wetted by rain in

its natural position, the ripe mass swells and
is protruded through the orifice of the sper-

mogonium on the surface of the leaf. By a
longer action of moisture the jelly dissolves,

and the minute bodies (spermatid) spread

about in the water, exhibiting " an oscilla-

tory motion, as of a body attached at one
extremity." De Bary states that he found
iodine arrest this motion, while it persisted

for some time in solution of chloride of cal-

cium. No cilia can be detected. Fresh,

spermatia were coloured bright purple red

by sugar and sulphuric acid, but at the same
time were so acted on that it could not be
made out whether they possessed a mem-
brane free from nitrogenous matter. Solu-

tion of potash renders invisible the outlines,

not only of the spermatia, but of the sterig-

mata and paraphyses. The resemblance of

these bodies to the spermatia of the Lichens
(see Lichens), is too evident to be mis-

taken ; hence the same terms are applied to

the corresponding organs.

The spermogonia occur either in regular

groups or scattered just like the perithecia
;

when the latter are on the same surface of

a leaf, they often form a circle round the

former. Frequently they burst through on
opposite sides of a leaf, and then the sper-

mogonia are oftenest on the upper, the peri-

tliecia on the lower face (PI. 20. fig. 1 sp).

After a number of spermogonia have been
successively developed and discharged their

spermatia, the mycelium, from which they
originated, produces a new globular body
formed of densely interwoven filaments,

usually in the interior of the substance of
the leaf or stem, not immediately beneath
the epidermis, and ordinarily colourless.

Increasing in size in all directions, this glo-

bular body, the perithecium, soon presents

at its base, i. e. the point furthest from the

nearest epidermal surface, another body
composed of very numerous free-ending

filaments enclosed in a cellular membrane,
which body rapidly grows up within the

perithecium, in the direction of the surface

of the leaf or stem. The filaments, at first

very delicate, are crowded very closely to-

gether, and each exhibits in its interior a
row of short, colourless, roundish cellules,

the uppermost ofwhich is always the largest

and the most advanced in development.
These cellules are the spores, and the fila-

ments in which they are found are the spo-

rangia or thecal. The membrane enclosing

the sporangia, the peridiam of Persoon,

grows pari passu with them, and is com-
posed likewise of rows of cells, which stand

in a circle around the sporanges, but are

firmly connected together side by side by
an intercellular substance ; this membrane
closes in like a bell or vault over the spo-

ranges. By the reciprocal pressure of all

parts, the cells of this membrane, at first

spherical or ovate, become polygonal. At
a certain stage the apex of the perithecium
gives way, so that it forms a kind of cup
around the membrane enclosing the mass
of sporanges arising from the base. The
whole structure has by this time come im-
mediately up to the underside of the epi-

dermis, which is next ruptured, and the pe-
rithecium and the sporanges are protruded,

more or less, according to the habit of the
species (PI. 20. fig. Ip.p). The upper por-
tions of the rows of cells composing the pe-
ridial membrane then separate more or less

from each other, splitting into lobes, so as
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to set the sporanges free, and form a kind of

cup with toothed margins seated in the ex-

panded peritheciuni (tigs. 6 & 6 a).

JEcidium Compositarum, Mart.

Fie. 6.

Peridia in various stages of growth on the surface of a

leaf: 30 diam.

Fig. Go.

Perpendicular section through a burst peridium, show-
ing the sporanges contained in it : 100 diam.

The spores, -which are at first delicate

cellules, subsequently acquire a tough mem-
brane, increasing considerably in size, so as

to distend the parent utricle or sporange,

which is ultimately only recognizable where
it connects the spores together in a monili-

form series. The spores in most cases now
acquire a deeper colour (except in JE. leuco-

conium), owing to contents chiefly accu-
mulated in the centre. Their membrane
is colourless, their fomi finally irregularly

polygonal, and the diameter varies much,
even in ripe spores of one and the same
species, from 1-1000 to 1-1800 of an inch.

The upper spores are often ripe at an epoch
when young spores are still in course of pro-

duction at the lower end of the sporanges

;

finally, however, the development ceases be-
low and the tube elongates a little beneath

the lowest spore, forming a kind of pedicle

or busidium to the row. The ripe spores

either soon fall apart and fill the cup as a
loose powder, along with short incomplete

sporanges, or the rows persist even after

they are mature, held together probably by
a firmer sporangial membrane.
The British species of JEcidium are nu-

merous ; more than thirty are described by
Berkeley in the British Flora, many of

which are common, especially those of the

Mints, the Composite, such as the Colts-

foot, &c, the Barberry, the Gooseberry,

Buckthorn, Spurge, Nettle, &c. (JE. Com-
positarum, Mentha, Berberidis, Grossularia;,

erassum, Euphorbice, TJrtica, SfC.).

There is some reason to believe that

JEcidia are merely forms of certain Puc-
cinice, therefore that the notion of the con-

nexion between the Barberry-bush and Mil-
dew is not purely imaginary.

BrBL. For Species :

—

British Flora, ii. pt.

2. p. 369 ; Greville, «S'c. Crypt. Flora, pis. 7,

62, 97, 180, 209.

For Anatomy and Physiology :—linger,

Die Exantheme, pp. 297, 300, t. 3. f. 18, 19,

t. 4 ; Meyen, Pfianzenpathologie, pp. 143,

148-50; Tulasne, Comptes Bendits, March
24 and 31, 1851 ; Ann. des Sc. Nat. sex. 3.

t. xv. ; ibid. ser. 3. t. vii. p. 45 ; ser. 4. t. ii.

pp. 126, 173; LeVeiUe, Seek, sur le dev. des

Uredinees ; Ann. des Sc. Nat. ser, 2. t. xi.

;

Corda, Icones Fungorum, iii. t. 3. f. 45;
Anton de Bary, Die Brandpihe, Berlin,

1853, p. 55 et seq. pi. 5, 6 and 7.

tEGERITA, Persoon.—A genus of Stil-

bacei ( Hyphomycetous Fungi) characterized

by short necklace-like threads consisting of

irregular spores produced from flexuous,

branched, radiating sporophores, forming a
subglobose mass. JE. Candida, Persoon,
grows on damp twigs in marshy places,

consisting' of scattered white grains about
the size of a poppy-seed. JE. setosa, Grev.,

belongs to the genus Volutella.

Bibl. Greville, Sc. Crypt. Fl. pi. 268.

fig. 1.

iEGYTtlA.—A genus of Infusoria=_E'>--

vilia, Dui. JE. legumen= Erv. legumen, D .

Three other species.

Bibl. Claparede and Lachmann, Infus.

8fc. i. p. 288.

^ENGSTRCE'MIA, Br. and Sch.—A ge-
nus of Leptotrichaceous Mosses, including

many Dierana, and Ceratodon cylindricus,

Br. & Sch.

Bibl. Miiller, Synops. Muse. i. p. 426;
Wilson, Bryolog. Brit. pp. 72, 85.

c2
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AERIAL ROOTS.—A very large pro-

portion of the exotic Orchids are epiphytic

plants and produce aerial roots, which ab-

sorb moisture from the atmosphere ; the

same structure occurs in many tropical

Aracese. The surface of these aerial roots

is clothed by a peculiar tissue, formed of

cells containing a delicate spiral fibre upon
the wall (PI. 39. fig. 6). The strata of spiral-

fibrous cells are sometimes numerous, and

they cover up the true epidermis of the

root. The growing points of such roots are

green ; but the spiral-fibrous cells soon come
to contain nothing but air, and then assume

a silvery-white colour.

yETEA, Lamx. See Angtjinaria.
^ETHALIUM, Link. A genus of Myxo-

gastres (Gasteromycetous Fungi) . The com-
mon JEtlialium, AG. septicum, L. (flavum,

Grev.), occurs frequently on tan in hot-

houses, where it is very injurious, from the

rapidity of its growth and the abundance of

its spores. The ordinary form is yellow;

but violet and reddish-brown varieties have

been met with. It grows also on mosses in

woods. Other species of JEthaliwm have
been found growing upon iron, lead, or

other mineral substances; sometimes a few
hours only, after they have been heated, so

that the appearance seems quite marvellous.

The cream-like matter, of which the part

answering to the nrycelium or allied pro-

duction in other Fungi consists, exhibits

Amaba-like movements.
BrBL. Greville, So. Crypt. Flora, t. 272

;

Sowerby's Fungi, t. 399. fig. 1 (as Reticularia

hortensis, Bull.), figs. 3 &; 4 (as li. carnosa

and R. cerea) ; Bolton, Brit. Fungi, t. 134

(as Mtwor septicus, L.); Berkeley, Crypt.

Botany, pp. 236, 339.

AGARICINI.—An order ofHymenomy-
cetous Fungi, comprising a great portion of

the more important esculent species, cha-

racterized by an inferior hymenium spread

over distinct gill-like processes, which are

often easily divisible into two plates. In a

few species the interstices of the gills are

traversed by veins so as produce the sem-
blance of pores. Amongst the more obscure

species oi the vast genus Agaricas, the hy-
menium is at first superior, but finally be-

comes inferior by the turning over of the

pilous, which is attached at one point only,

or by a very short stem.

The hymenium is composed of vertical

cells, called baridia by Leveille, sporophorcs

by Berkeley. These bodies are elliptical or

elongated cells growing out from the surface

of the lamellae, with four slender stalk-like

processes at the upper end, each bearing a
single spore, which becomes detached when
ripe. These basidiospores are observed by
means of cross sections of the lamellae ; the
sections must be very thin, and require a
high power for satisfactory observation.

The sections keep tolerably well put up in

chloride of calcium, and are most instructive

when taken from a series of specimens of

different ages. See Agaeictjs, Basidio-
spoHE.s,andHnEENOsrYCETES. Thebodies
called cystidia or pollinaria, are globular or

oval cells, found associated with the ba-
sidia, containing granular matter exhibiting
molecular motion when discharged. These
organs have been supposed to represent an-
theridia, but are more probably paraphyses
or abortive basidia.

Biel. Berkeley on the Fructification of
Hymcnomyc. Fungi, Ann. Nat. Hist. vol. i.

81; Leveille, Sur THymenium des Cham-
pignons, Ann. des &'c. Nat. 2 ser. viii. 321

;

Hoffmann, Bot. Zeit. xiv. p. 137 (1856).
AGA'RICUS, Linn.—A genus of Agari-

cini (Hymenomycetous Fungi). This is

one of the largest genera in the Vegetable
Kingdom, comprising not only a multitude
of European species, but many from tropical

climates. As it is of great importance in an
alimentary point of view, it seems desirable

to give a sketch of the principles on which
the species are arranged. Many attempts
have been made to divide it into genera,
but with little success ; and even the sub-
genera are not always satisfactory.

Undoubtedly, after separatingthosewhich
are of a dry cork}' or coriaceous nature with
those which in decay run into a sticky

liquid, as the genus Coprinu.s, the first

grand distinction depends upon the colour
ofthe spores,which arewhite,rose-coloured,
brown, purple brown or black. These
characters, however, must be taken with a
little latitude ; amongst the white-spored
species a few will be found where there is

a slight pinky or dingy tint, but a very
little experience will overcome the slight

difficulty ; in the rosy-spored series there
is little distinction as to colour, but the
spores are sometimes quite even in outline,

sometimes distinctly angular, a form which
very rarely indeed occurs elsewhere. Under
the term brown are included various tints

as there is a greater admixture of red or
yellow.

As regards the two remaining series there
is no difficulty.
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Another important distinction rests on
the circumstance whether the gills are ab-

solutely distinct from the stem, and again
whether from an early stage of growth they
are truly decurrent ; but it is possible to

cany the distinction ofthe deeurrence of the

gills too far, as in A.fiirfuraceus,which it has

been proposed to place in a distinct subgenus

;

the gills are sometimes decidedly decurrent,

sometimes not at all so.

A third important distinction depends on
the character of the general envelope, whe-
ther more or less distinct. That of the

presence or absence of a ring is of less im-
portance, as undoubted examples of A. meU
leus occur in which there is no ring, though
every other particular, including the pecu-
liar astringent flavour, accords. For the

characters of the subgenera themselves, we
may refer to the valuable works of Fries

and to Mr. G. W. Smith's ' Clavis,' where,
however, it is the opinion of the writer

of this article, in which he is borne out

by the prince of mycologists, Fries, that

some of the subgenera rest on insufficient

grounds.

As an article of food the esculent species

have been too much neglected, and it is to

be regretted that no sufficient analysis has

at present been made of the more important
species. (M. J. B.)

See Mushkoom and Spawn.
AGATE.—The term agate is specially

applied by geologists to the crystalloid con-

cretions and geodes of chalcedony—quartz

formed in the steam-holes and the fissures

of volcanic rocks. It consists, chemically,

almost entirely of silica, coloured by me-
tallic oxides. But the principal microscopic

interest lies in the so-called moss-agates or

Mocha-stones, which are probably highly

altered sponge-masses from the chalk and
greensand.. These, with the flints, have
been especially examined by Bowerbank,
who supposes them to have originated in

the continued attraction and solidification

by sponges, of silica dissolved in the water

of the ancient ocean,—these sponges for-

merly existing at the bottom of the sea in

as great abundance as their recent types are

now found in the ocean, both in tropical

and temperate climates. The spicula of

sponges are commonly found; also very

frequently the fibres, sometimes in a perfect

state of preservation, but usually presenting

the appearance of having suffered to a great

extent from maceration and disruption of

their component parts previous to fossiliza-

tion. Generally the fibres adhere together
in confused masses, presenting a moss-like
appearance, with here and there one or two
in a better state of preservation, and occa-

sionally, near the outer surface of the mass,
small portions of the tissue are found quite

perfect ; in other parts all the intermediate
states between perfect preservation and
nearly complete decomposition may be ob-

served. The siliceous matter in which these

remains are imbedded, usually presents a
clear and frequently a crystalline aspect,

while the remains of the organized mass
are strongly tinted with colours : bright

red, brown and ochre-yellow prevail ; but
occasionally the fibres are milk-white, or

bright green. Sometimes the interior of

the tubular fibre only is filled with colour-

ing-matter, whilst the sides are semipellucid

or of a milky white ; in others the whole of

the fibres are impregnated with it. PI. 19.

fig. 14 represents sections of a piece of a
moss-agate, showing the silicified fibres

of sponge a, the gemmides b, a separate

fibre at c, and spicula at d.

There are two distinct points connected

with the presence of these supposed organic

remains in agate ; one is, whether they

really are organic remains, and the other is

whether they are related to the formation

of the agate, or merely accidentally present.

The first point is a very difficult one ; we
have only the microscopic appearance of the

bodies under one set of conditions to judge
from : this is always very unsatisfactory

;

many of the appearances most peculiar to

organic bodies, especially when the latter

are not connected so as to fomi a tissue, can

be closely imitated by crystallization. Still

the mass of evidence is decidedly in favour

of the appearances really representing por-

tions of sponges.

The supposed vegetable structures of

agates described by Turpin, Miiller and
many others, have been clearly shown by
Gbppert to be entirely inorganic products,

chiefly dendritic deposits of oxide of iron.

His essay contains an elaborate history of

the strange notions which have at various

times been propounded concerning these

objects. Sometimes agate contains crystals

of quartz, carbonate of lime, or other mine-

ral matters imbedded in its substance.

Those paler varieties of quartz which con-

sist of concentric layers of radiately grouped
crystalline needles, frequently polarize light

very beautifully; the fortification-agates

are common and elegant objects.
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Bibl. Bowerbank, Trans. Geol. Soc, 1840
{Ann. Nat. Hist. vol. vii. 1841 ; vol. x. p. 9
and 84); Toulmin Smith's objections (but

tbey refer rather to flint), Ann. Nat. Hist.

vol. xix. p. 1 and 289; Goppert, On the

plant-like bodies enclosed in Chalcedony,

Ratisbon Flora, 1848, p. 57. See Flint.
AGATHISTE'GIA, D'Orb.—An order of

Foraminifera in D'Orbig'ny's classification

(1825). It may be said to comprise Cor-
nuspira, Miliola (subgenera, XJniloculina,

Biloculina, Triloculina, Quinqueloculina, Spi-

roloculina, Cruciloculina), Hauerina, and
Fabularia, members of the family Miliolida

as established by Carpenter. The peculiar

ball-of-thread-like folding- of the segments,

whence the name, is constant in the three

last-named genera ; but in Cornicspira it is

merged in a discoidal spire at an early stage

of growth.
Bibl. D'Orbigny, Foram. Cuba, p. 145

;

Foram. Canaries, p. 140 ; Foram. Americ. p.

68 ; For. Foss. Vienn. p. 255 ; Williamson,
Rec. Brit. Foram. p. 78, &c. ; Carpenter,

Introd. Foram. p. 66.

AGLAOPHENIA, Lanix. (Pfr.).—

A

genus of Polypi, of the family Plurnula-

riadae. It consists of Plumidaria cristata,

myriophyllum, pennatula (Johnston). See
Plumulahia.

Bibl. Hincks, Brit. Hydroid Zooph. p.

284.

AGA'VE. See Fibrous Structures.
AG'RION.—A genus of Neuropterous Li-

sects. See LlBELLULIDiE.
ALNACTIS, Kiitzing.—A genus of Oscil-

latoriaceous plants growing on stones in

water. The two known species have been
found in Britain.

1. A. yranulifera. Fronds from 1-12 to
1-2" in diameter, often confluent, formed of

repeatedly dichotomous filaments, dark olive

green, containing separate particles of car-

bonate of lime. Rivularia yranulifera, Carm.
Hassall, Brit. Fr. Alyce, lxv. 1. 4 ; Ainactis

alpina, Kiitz. Tab. Phyc. vol. ii. pi. 63. 1.

2. A. calcarea, Kiitz. Fronds 1-4 to 1-2"

in diameter, orbicular, convex, ultimately

confluent, sometimes greenish, often dark
chestnut, composed of dichotomous fila-

ments, at length incrusted continuouslywith
carbonate of lime. Kiitzing, /. c. pi. 63. ii.

;

Rivularia calcarea, Carmicliael ; Lithonema
calcarea, Hassall, I. c. tab. lxv. fig. 2.

Kiitzing states that the gelatinous sheaths
of the filaments of A. alpina have a spiral

fibrous structure. See Spiral Struc-
tures.

AIR.—It need scarcely be remarked that

the air consists essentially of a mixture of

two gases, oxygen and nitrogen, in the pro-

portion by volume of about 21 parts of the

former to 79 of the latter, with variable

quantities of gaseous carbonic acid (about

l-2000th) and aqueous vapour. Now as the

component molecules of gases are invisible

with any powers of the microscope, the air

possesses no microscopic characters. In two
respects, however, the study of the air in its

relations to the microscope is of great im-
portance :—1st, in regard to the optical

appearances produced by the passage of

light through it when contained in bodies

submitted to microscopic examination ; and
2ndly, in regard to the particles which are

always, in greater or less numbers, sus-

pended in it.

In microscopic investigations we meet
with air either existing in cells or cavities

in various tissues, or in the form of bubbles,

confined by the liquid in which the objects

are usually immersed. When surrounded
and confined by liquid, it mostly assumes a
spherical form, iu accordance with the law
of hydrostatics, that the pressure of fluids

is equal in all directions ; sometimes the

spherical form is exchanged for that of a
compressed or oblong spheroid, the result of

the pressure of the glass slip covering the

object. When confined in cells or cavities,

it assumes the form of these. It is in ge-

neral easily recognized by transmitted light,

from the smooth and even darkness or

shading given to its margins, whilst in the

centre it appears luminous and clear. Some-
times the dark margins of air-bubbles have
a pale purplish-yellow, blue or greenish

tinge. By reflected light, of course no dark-
ness is produced, but it then appears vitre-

ous and shining, in consequence of the re-

flection taking place from its surface. So
long as air-bubbles or confined portions of
ah' are large, the optical appeai'anees above
described are sufficiently characteristic ; al-

though should any doubt exist as to the

nature of a supposed accumulation of air,

the latter must be displaced, either by pres-

sure between two slips of glass, or by im-
mersing the object in which it exists in some
liquid and applying heat. When, however,
air is confined within very minute cavities,

especially when these possess definite forms,

the clear centre is frequently no longer to

be detected, the whole appearing perfectly

black and solid ; and serious errors have
arisen from inattention to this circum-
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stance, as explained in the Introduction

(p. xxxii).

The corpuscles of dried bone were thus
formerly considered solid bodies, as their

name implies, and as consisting- of calcare-

ous matter, until it was found that they
could be filled with a liquid. In all cases,

then, where absolute certainty is required

of the nature of an apparent air-bubble or

accumulation of air, attempts should be
made to displace the mass, either by pres-

sure or prolonged immersion in a liquid,

especially with the aid of gentle heat.

The appearance presented by air con-
tained in tissues, is easily studied in a dry
section of any kind of pith or other vege-
table structure, such as elder-pith, rice-

paper or cork. Cork is really heavier than
water, and owes its lightness to the air it

contains : see Cobk. On immersing these

in water, this liquid soon enters the lateral

cells, but long digestion is required before

the internal cells become filled with it and
the whole of the air is displaced. Soaking
in alcohol before immersion in water greatly

facilitates the displacement of the air.

The determination of the actual nature,

as regards chemical composition, of air con-
fined in tissues, is a matter of difficulty

where the quantities are microscopic. The
nitrogen can only be detected by its nega-
tive properties to reagents ; the presence of

oxygen might be determined by moistening
a section of any structure with recently

boiled distilled water, and then placing it in

a cell containing a solution of protosulphate

of iron, and immediately sealing the cell

with varnish and allowing the action to

continue for some time.

For the detection of Carbonic Acid, see

that article.

There is yet a source of fallacy in the

detection of air imprisoned in structures

where these are of a hard resisting nature,

as in mineral bodies. An illustration of this,

with the method of its avoidance, is given
under Topaz.

In regard to the solid particles present

in, or subsiding from the air, and forming
dust, these consist principally of the spores

of fungi, lichens, and algee, pollen, the de-

tritus of the soil, fine fragments of vegetable

and animal fabrics accidentally separated

and diffused during the ordinary operations

of every-day life, the dried but not dead
bodies of infusoria, and the ova of the lower
members of the animal kingdom. The kind

of bodies present in the air varies according

to the locality ; thus in cities, the dust con-
sists mostly of fragments of products of
manufactures, with the spores of fungi,

mixed with particles of carbon or soot, the
ova of the lower anirual forms being com-
paratively few, and belonging to a limited

number of species ; whilst in open places in

the country, a more ready diffusion of the
spores of plants and the ova of animals
takes place, and the sources from which
fragments of textile fabrics are derived, are

less numerous.
The inorganic particles deposited from

the air, consist of fine grains of sand, wafted
from the soil by winds, and rarely fall other-

wise than near the currents by which they
are borne. They are easily recognized by
their angular forms, their resistance to com-
pression, and their not being destroyed or

decomposed by exposure to a red heat.

Certainty as to their composition can only
be obtained by chemical analysis. See
Sand.
The animal forms deposited from the air

formerly gave rise to much perplexity. It

has long been known that when solutions of

various organic substances, or liquids con-
taining these matters, undergoing sponta-
neous decomposition, were exposed to the

air, the liquids were soon found to teem
with life ; infusoria of various kinds, ac-

cording to the nature of the decomposing
matter, being discovered in them in abun-
dance. It seemed very natural to conclude
that these derived their origin from the sub-

stances undergoing decay ; and it is not to

be wondered at, that the fact should have
given rise to the conclusion that here was
evidence of the spontaneous or equivocal

generation of animals.

This theory has now ceased to be gene-
rally acknowledged ; and a common source

of fallacious reasoning lies in overlooking

the fact, that the air contains the germs of

numerous animal forms, still capable of

resuming their active vitality when they

meet with the requisite conditions. Of
this we have convincing proof. For, if the

liquid containing the decomposing matters

be heated to ebullition for some time in a

bottle or other vessel, into the cork closing

which two bent tubes are inserted, and,

after the air has been completely displaced

by the vapour, the fresh air admitted be pre-

viously passed through red-hot tubes, which
we have no reason to believe exerts any
action upon it, animalcules cease to be met
with, and the decomposition of the sub-
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stance and growth of the organisms no
longer take place, even in an indefinite

period. That the liquid in these cases does

not experience alteration rendering it inca-

pable of supporting the life of the animal
forms introduced, is shown by subsequently

admitting air which has not been heated to

redness, when the animalcules appear as ra-

pidly as in fresh liquids. During the last

lew years, however, these experiments have
been repeated in various ways, and ex-

tremely contradictory results have been ob-

tained, into which we cannot enter.

In the infusoria, which are the forms most
frequently met with in infusions of decaying
substances, and the increase of which takes

place in a threefold manner, by subdivision,

gemmation, and the formation of swarm-
germs and ova, we cannot wonder that the

reproductive bodies are frequently not re-

cognizable, when we recollect that the per-

fect organisms themselves, in many cases,

are often barely within the reach of the

highest powers of our microscopes.

A list of the animalcules most commonly
existing in, or conveyed by the air, will be
given under the head of those liquids in

which we find them living : see also the

articles Infusions, Generation (spon-
taneous), Fermentation, and Putre-
faction.

Vegetable forms are constantly met with
as deposited from the air. In them, the

spores are probably alone the bodies by
means of which the diffusion of the lower
plants by the agency of the air is effected.

Minute fungi are frequently found, like the
animalcules above alluded to, in various

vegetable and animal liquids undergoing
fermentation and decomposition. The ques-

tion of the relation of these fungi to the
processes, will bo found discussed under
Fermentation and Putrefaction; and
the various genera and species found in dif-

ferent kinds of liquids are treated of under
the heads of these liquids. Fungi and algae

are also met with as parasites and ento-

phytes upon and in living animals ; for an
account of these, see Parasites and En-
tophytes.
The lower forms of fungi are frequently

found growing upon surfaces from which
they can derive no nourishment, as upon
slips ol glass, window-panes, &c. In these

cases they must derive their nourishment
from the atmosphere. AVhen found in these
situations, however, they soon cease to grow
by subdivision of cells or gemmation, but

speedily form spores. The most common
ones in these situations are the sugar fun-

gus, Penicillium ylaueum and Aspergillus

penicillatus, Mucors, &c.

The method of distinguishing whether
any minute particle deposited from the
air is of animal or vegetable nature, is de-
scribed under Tissues, Animal and Ve-
getable.

Organic bodies derived from the air are

sometimes met with in snow and hail.

These are alluded to in the articles Snow
and Hail.
The air has frequently been examined in

regard to the presence of animal or vege-
table organisms, which might account for

the production of epidemic and infectious

diseases. Iu none of these cases have any
bodies ever been found which could in any
way be interpreted as the origin of the dis-

eases ; nothing more has been met with
than common infusoria and such other

bodies as may at all times be found in air,

from whatever source. As these experi-

ments cannot, however, be too frequently

repeated, it may be well to point out the
method of making them. The best plan is

to connect a glass tube, twice bent at right

angles, with an aspirator; the free end of

the tube should be drawn to a fine point,

and just above this the tube should be
blown into a bulb. The point is then im-
mersed in a small quantity of pure water,

and the water allowed to run very slowly

from the aspirator. The water is then
slowly drawn into the tube and the air i3

washed as it passes by the water in the bulb.

When a large quantity of air has been
washed by the water, the latter is shaken
briskly and allowed to run into a clean

glass for examination.
Another method consists in closing, by

fusion, the end of a glass funnel, filling

this with ice, and collecting the drops of
water condensed from the air in" a receptacle

placed beneath.

Pouchet and Maddox have devised other
forms of apparatus for this purpose.

The appearances presented by air as exist-

ing iu cell-cavities is represented in PL 38.

fig. 2.3 a ; in the delicate cavities of a hair

in PI. 22. fig. 1 ; and the lower part of the
same figure represents a portion from which
the air has been displaced by liquid.

Bibl. Pasteur, Compt. Rendu*, lS00,Sept.

3, p. 3JS( Qti.Micr.Journ.lSGl, p.118); Pou
cnet, "Atmospheric Microuraphy," Compt,
Rend. 1859-UO (Qu. Micr. Journ. xviii. pp.
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130, 188), and Nouv. Exper. s. I. gen. spont.

8fc. 1863 ; Maddox, Month. Micr. Jourti. iii.

p. 286.
AIR-BLADDER of Fishes. See Swim-

MING BlADDEB.
AIR-BUBBLES. See Aib.
AIR-CELLS or sacs of animals.—These

are dilatations or expansions of the air-

passages ; but a distinction must be made
between them and the lungs, which might
be regarded also as air-cells. See Lungs.
The proper air-cells or air-sacs, as met

with in birds, are membranous cavities com-
municating with the lungs and distributed

through the chest and abdomen. These
air-sacs, or prolongations of them, extend

over almost all parts of the body, around the

joints of the extremities, into the bones, the

quills and the feathers, and even between
the skin and subjacent muscles. During
inspiration, the air enters all these cavities.

In insects the air-cells or sacs consist of

dilatations of the tracheae. See Tracheae.
Their obvious use is either to diminish

the specific gravity of the body, or to act as

reservoirs of air during the impeded respi-

ration connected with flight.

Bibl. Siebold and Stannius, Lehrb. d.

vergleich. Anat. ; Owen, Himterian Lectures;

Carpenter, Man. of Compar. Anat. ; Gegen-
baur, Verr/l. Anat. p. 822.

AIR-PASSAGES in plants are large

intercellular passages, occurring especially

in the stems of Monocotyledons and in the

leaves and stems of aquatic plants. Their
form and arrangement are sometimes very
regular and elegant, especially when they
depend upon a certain regular peculiarity of

shape in the cells which form the walls ofthe

passages. Thus cross sections of the com-
mon rush are pleasing microscopic objects,

exhibiting regular stellate cells, the rays of

which are separated by large air-passages,

giving the spongy texture to the structure.

Large air-passages, communicating with the

stomata, are not unfrequently lined by a
cuticular layer similar to that found upon
the external surface of epidermal cells. In
the Nymphmaceai (Water-lily Order) the
large air-passages in the floating leaves and
the stem have peculiarly developed star-like

cells projecting freely into these cavities

;

these cells are filled with a granular sub-
stance very unlike the contents of the large

cells of the general parenchyma of the leaf.

Their nature and office are yet unknown.
The partitions separating the air-cells hori-

zontally in Limnocharis Mumieri and Alisma

plantago form beautiful microscopic objects.

The stems of the Equiseta, or Horse-tails,

present a very regular arrangement of per-
pendicular air-passages in the thin walls of
their hollow stems, seen well in cross sec-

tions. See Equtsetace^:.
AIR-SACS in plants.—The genus Utri-

cularia, or Bladder-wort, takes its name
from a peculiar structure of its leaves. The
common species, U. vulgaris, L., often found
swimming just below the surface of the
water, in quiet streams, is provided with a
curious floating apparatus, formed by modi-
fication of portions of the feathery leaves,

consisting of small membranous sacs or

pouches, closed by a valve. The opening of

the pouch is somewhat funnel-shaped ; and
the mouth, as also the internal walls of the
cavity, is furnished with curious micro-
scopic glandular hairs. Certain of the cells

contain a blue coloming-matter distinct in

its nature from chlorophyll. The valve of

the pouch appears to be capable of opening
inwards only ; so that while it is turgid with
sap, in the vigorous periods of life, it is kept
closed by the pressure of the air apparently
secreted within the pouch ; afterwards the
tissue loses its tension and the air makes
its way out, allowing water to enter, and
thus putting an end to the performance of

the function of the air-sac.

BrBL. Meyen, Secretions-Organe der

Pflanzen, Berlin, 1837, p. 12. t. v. figs. 1-6

;

Goppert, Botanische Zeitung, 1847, p. 721

;

Benjamin, Bot. Zeit. 1848, let seq. ; Schlei-

den, Principles ofBotany, Engl, translation,

pp. 77-279.

AIR-TUBES oflnsects.—These arehomy
tubes found in some insects which live in

water, as the larva? of many Diptera and
some water-bugs (Nepa, Banatrd). They
are placed either at the first or last abdomi-
nal segment. See Nepa, Citlex, Insects.
AIR-VESSELS inInsects,seeTRACHEiE.

In plants, see Spiral Stetjcttjbes.
ALA'RlA, Greville.—A genus of Lami-

nariacea? (Fucoid Algse), distinguished by
their superficial fructification, arranged in

definite patches on the surface of special

fronds, something like the sori of Ferns.
The patches consist of sporanges resembling'

the thec» of lichens, crowded together and
interposed between perpendicular epidermal
cells. The sporanges of A. esculenta are

described by most authors as pyriform spores

enclosed in a perispore, but they perhaps
produce biciliated zoospores like those of

Laminaria. See Laminabia. _ viS^
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BrBL. Harvey, Brit. Marine Alga, p. 29.

pi. 3 A ; Greville, Alq. Brit. p. 25.

ALBERTIA.—A genus ofRotatoria. See
Albertina.
ALBERTINA.—A family of Rotatoria

(Duj.).

Char. Body cylindrical, vermiform,
rounded in front, with an oblique orifice,

from which the ciliated organ, scarcely

broader than the body, projects, terminated

behind by a short conical tail. Jaws for-

ceps-like, simple or unidentate.

This family contains only a single genus,

and this a single species, A. vermicalus

(PI. 34. fig. 4), which lives parasitically in

the intestines of worms (Lmnbrici) and
slugs (Limaces). Length 1-47 to 1-79".

Within the body are seen ova and foetus

in various stages of development. The
ciliated apparatus in front of the mouth is

surmounted by a hood-like appendage.
ALBU'MEN (Chemical).—A proximate

principle of animal and vegetable bodies,

with which we are familiar as occurring in

the white of egg. It exists in two states,

uncoagulated and coagulated. At a tempe-
rature of 160° F., provided no free alkali is

present, it is reduced from the former into

the latter condition. Its chemical relations

to other proteine compounds are not very
firmly established. It is reddened by Millon's

test ; is insoluble in acetic acid ; is rendered
purple by Pettenkofer'stest,but the reaction

requires some time for its production. In
the coagulated state it is distinguished from
fibrine by the action of acetic acid, and by
its insolubility under prolonged digestion at

a heat of 110° F. with solution of nitrate of

potash. "When heated with strong muriatic

acid, it is coloured purple.

Albumen possesses no microscopic cha-
racters ; when coagulated, it appears to con-

sist of extremelj* fine amorphous granules.

See Proteine.
Bibl. See works on Chemistry; Brande's

Chemistry; Lehmann's Physiol. Chemie.

ALBUMEN, or PERISPERM(ofseeds).

—This is a technical term used in Botany to

denote the cellular structure which exists in

greater or less quantity in all seeds where
the development ofthe embryo is not accom-
panied by the entire absorption of the

nucleus of the ovule. When the embryo
does so displace the nucleus, it becomes
immediately invested by the seed-coats; in

other cases it is found imbedded in a mass
of cellular tissue ef varying structure, which
is the ' albumen.' The structure of albumen

corresponds to that of the cotyledons of seeds
devoid of albumen, both serving the same
office, namely that of reservoir of nutriment
for the germinating seed. This nutriment
may be laid up in different conditions

—

namely, in the state of starch, oil, aleurone,

or of cellulose, and in the last case in a soft

and fleshy, or a hard and homy condition.

Combined conditions are often met with in

the same structure, as when a fleshy tissue

contains starch or oil in the cavities of its

cells, &c.

Starchy, mealy or farinaceous albumen
constitutes the chief part of the seeds of

many plants,espeeially of those of the Grass-
tribe, and is that portion of the corn-grains

whence white flour is obtained. Here the

cellular tissue is composed of membranous
cellsdensely filled with starch-grains (PI. 37.

fig. 2d). The edible portion of the cocoa-nut
is the corresponding region of that seed, and
affords us a good example of an oily albu-

men, composed of tolerably thick-walled

cells filled with a viscid mucilage, in which
numerous oil-globules are suspended. The
stone of the Date, the nut of the Areca
Palm (PI. 38. fig. 21), are good examples of

a horny albumen, the cells possessing walls

of extreme thickness, traversed by pores and
formed, like wood-cells, by the deposition of
successive layers. In the ripe seed the
structure of this horny albumen is generally
much disguised, and a section exhibits the
appearance of a homogeneous horny sub-
stance excavated into irregular cavities. By
applying dilute sulphuric or sidpho-chromic
acid, the true boundaries of the cells may
generally be distinguished, and often even
the lamination of the walls (PI. 38. fig. 22).

The substance called Vegetable Ivory is the
albumen of the seed of the Phytelephas
Palm, and is an instance of an extreme de-

greeofdevelopment of the cellulose albumen,
vying with the hardest woods in the solidity

of its cell-walls. A fine section of this albu-
men, especially if treated with acid, at once
reveals the cellular structure of this dense
substance (PL 38. fig. 23). The true struc-

ture may also be detected by the help of
polarized light (see Polarization). The
cotyledons of many seeds are, as above
stated, formed of elementary structures

resembling those of albumen. We find

them farinaceous, fleshy, or oily, but rarely

attaining to a very great degree of solidity

in the horny form. The cotyledons of beans
are composed of a fleshy cellular tissue

with thick, porous walls, coloured blue by
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iodine alone (amyloid), while the cavities

of the cells are filled with starch-grains.

The cotyledons of the almond, nut, &c.

are examples of fleshy cells containing

ahundance of oil-globules.

The albumen of seeds may be formed by
the development of the tissue of the nucleus

of the ovule, in which case it is distinguished

by some botanists as the episperm; gene-
rally it is formed from the cells inside the

embryo-sac, the latter expanding to displace

the nucleus which becomes absorbed ; such

albumen is called endosperm. Some seeds,

such as those of the Nymphajaeese, Pipe-

raceas and others, have both endosperm and
episperm, i. e. albumen formed inside and
outside the embryo-sac. The term peri-

sperm is often (advantageously) substituted

for albumen, which has quite a different

signification in physiological chemistry.

The albumen of seeds is examined by
means of fine sections. In the homy or

bony seeds, the application of solution of

potash or nitric acid is very serviceable in

ascertaining the true cellular structure.

Bibl. Schleiden and Vogel, TJeber Al-

bumen, Nova Acta, 1838, xix. p. 52

(plates).

ALCYONELLA.—A genus offreshwater

Polyzoa (Bryozoa), belonging to the order

Hippocrepia and family Pluniatellidae.

Char. Tubes branched, adherent to each

other by their sides ; orifices terminal ; ova
(statoblasts) presenting an outer ring, but

free from spines.

Polypary (polypidom) encrusting, and
forming a sponge-like brown or greenish

mass, attached to submersed wooden posts,

&c. 3 species:

—

1. A. stagnorum (fungosa), PL 33. fig. 3.

Polypary indefinite ; orifices of tubes entire,

and without a furrow. Common.
2. A. Benedeni. Polypary indefinite

;

tubes emarginate at the orifice, and furnished

with a longitudinal furrow. Rare.

3. A. flabellum. Polypary fan-shaped
;

tubes prostrate, with a furrow. Bare.

BrBL. Johnston, Brit. Zooph. p. 391 ; All-

man, Freshwater Polyzoa (Ray bociety), p.

86 ; Nitsche, Mull. Archiv, 1868.

ALCYONIDIAD^ (Halcyonellea, Ehr.,

Johnston).—A family of marine Polyzoa
(Bryozoa), of the order Infundibulata, and
suborder Cyclostomata.

Char. Polypary sponge-like, fleshy, of

irregular form ; cells irregularly arranged,

immersed, with a contractile orifice ; no ex-

ternal ovarian capsules. Genera :

—

1. Alcyonidium, Lamx. Erect; lobed or

simple ; cells pentagonal.

2. Cycloum, Hass. Encrusting, covered
with imperforate papillae ; eggs in circular

clusters.

3. Sarcoohitum
)
Sssa. Encrusting, covered

with perforate prominences in which the cells

are immersed; eggs scattered singly through-
out the polypidom.

Bibl. See the Genera.
ALCYONIDIUM, Lamx.—A genus of

Infundibulate Polyzoa (Bryozoa), of the

suborder Ctenostomata, and family Alcy-
onidiada?.

Chur. Erect, lobed, or simple ; cells im-
mersed, pentagonal.

Three British species ; they occur attached

to marine objects by a narrow base.

1. A. gelatinosum. Lobed, lobes subeylin-

drical, surface smooth ; attached by a narrow
base. Deep water.

2. A. hirsutum. Lobed, compressed, sur-

face papillar from partial protrusion of the

polype-cells. Common.
3. A. parasiticum. Encrusting, earthy,

surface porous.

Bibl. Johnston, Brit. Zooph. p. 358

;

Gosse, Mar. Zool. ii. ; Hassall, Ann. Nat.

Hist. vii. p. 370 ; Reid, ibid. xvi. p. 393.

ALCYO'NIUM.—A genus ofmarine Po-
lypes or Zoophytes, belonging to the order

Anthozoa, and family Alcyonidas.

Char. Polype-mass lobed or encrusting,

spongy, containing scattered calcareous spi-

cula. The skin coriaceous, marked with
stellate pores; interior gelatinous, netted

with tubular fibres and perfc irated with lon-

gitudinal canals terminating in the polype-

cells, which are subcutaneous and scattered.

Polypes exsertile. Two species :

—

1. A. digitatum (spicula, PI. 33. fig. 28).

Commonly called 'dead man's toes or hands,'

and cows'-paps. Form of polypidom vari-

able, greyish-white or orange-coloured, skin

somewhat wrinkled, studded over with stel-

late pores, even with the surface.

Very common, so that on many parts of

the coast scarce a shell or stone can be

dredged from the deep that does not serve

as a support to one or more specimens.

2. A. glomeratum. Colour deep red ; rare.

Bibl. Johnston, Brit. Zoophytes, p. 174
;

Gosse, Mar. Zool. ; Gray, Ann. Nat. Hist.

1869, v. p. 117.

ALDERIA.—A name proposed by Prit-

chard to designate a new and doubtful

genus of animals discovered by Alder.

The body of one species (PI. 40. fig. 14)
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consisted of a vase- or cup-form, expanded
at the top and furnished with numerous
pointed tentacles, abruptly thickened to-

wards the base and forming more than one
row. Body attached to a Sertularia by a

tolerably stout stem.

A second species was rather smaller, the
body of an orate form with a very slender

and shortish stem ; the tentacles were capi-

tate, not so nomerous as in the first species,

and placed in a single row round a narrow
disk.

This was also found on a Sertularia.

A third (PI. 40. fig-. 15) was found in fresh

water. Body pear-shaped, or rather bell-

shaped, with a distinct rim, and a single row
of delicate capitate retractile tentacles ; the
stem was long and slender. Alder remarks
that they come nearest to the genus Acineta
of Ehrcnberg. Similar organisms have been
observed by Str. Wright ; and they greatly
resemble some of Olaparede and Lachmann's
Acineta.

Bibl. Trans, of Tynesick Naturalists'

Field Club, i. p. 365 ; Ann. Nat. Hist. vii.

p. 426 ; Pritchard's Inf. Anim. p. 562.

ALECTO, Larnx.—A genus of marine
Polyzoa, of the suborder Cyclostomata and
family Tubuliporidaa.

The three British species are found upon
old shells and stones from deep water.

1. A. granulata. Cells in one or occa-
sionally two rows, their walls granular.

2. A. major. Cells in more than one or

two rows, their walls smooth.
3. A. di/atans. Branches of polypary

dilated at the ends ; cells in several rows,
their walls granular.

Bibl. Johnston, Brit. Zooph. p. 280;
Busk, Cat. of Mar. Poli/z. (Brit. Mus.).
ALECTOPJA, Acharius.—A genus of

ParmeliaceousLichens,includingtwo British

species, A. jubata and A. sarmentosa, the
fructification of which is rarely met with.
ALEU'RONE (Gluten-flour).—This or-

ganized cell-substance, like starch, is very
generally diffused through the vegetable
kingdom, occurring in most seeds. It exists

in large quantity in castor-oil and lupine-

seeds, in nuts, almonds, cocoa, and coffee-

beans. It was long overlooked, on account
of its solubility in water. It consists of
minute granules, of a spherical form, often

pitted on the surface, either solid or hollow,
and covered by a membrane. These are

insoluble in ether, alcohol, and fixed oils

;

but soluble in water, dilute acids, and alka-
lies. It is coloured deep yellow by iodine,

and intense red by carmine-solution. Nitrate
of mercury renders the interior brick-red,

but does not colour the wall. Each granule
consists principally of albuminous matter,
but also contains gum and sugar. In many
of the grains, as in those of castor-oil seeds,

large crystals are met with. Aleurone is

usually colourless, sometimes green, as in

pistachio-nuts, yellow in Ailanthus-seeds,
or blue. It is most easily examined in a
thin section of an almond immersed in oil.

The nutritive properties of many seeds

(nuts, almonds, &c.) depend to a consider-

able extent upon the presence of aleurone.

Bibl. Hartig, Bot. Zeit. 1857 ; Wiesner,
Techn. Mikrosh. p. 74, 1867.

ALG^E, Sea-tveeds §-c.—This class of the
Thallophytes includes the Sea-weedsand the
multifarious green vegetable forms of simple
cellular structure met with in all streams,

ditches, ponds, or even the smallest accumu-
lations of fresh water standing for any length
of time in the open air, and commonly on
walls or the ground in all permanently damp
situations. The great variety of conditions

of organization, all variations as it were on
the theme of the simple vegetable cell, pro-

duced by change of form, number, and
arrangement of this simple element, renders
the Algte peculiarly interesting as objects of
microscopical research, even in regard to

morphological conditions alone.

This simple condition of the structures is

here, as in other cases, accompanied by a
delegation of the physiological functions

most completely and fully to the individual

cells ; that is to say, the marked difference of

purpose seen in the leaves, stamens, seeds,

&c. of the flowering plants is absent here,

and the structures carryingon the operations
of nutrition and those of reproduction are so

commingled, conjoined, and, in some cases,

identified, that a knowledge of the micro-
scopic anatomy is indispensable even to the
roughest conception of the natural history of

these plants. Added to this, we find these

plants of such simple structure that we can
see through and through them while living

in a natural condition, and by means of the
microscope penetrate to mysteries of organ-
ization, either altogether inaccessible, oronly
to be attained by disturbing and destructive

dissection, in the higher forms of vegetation.

This Class comprehends a vast variety of

plants, exhibiting a wonderful multiplicity

of forms, colours, sizes and degrees of com-
plexity of structure ; but the subdivision of

them into three groups, characterized by
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striking external characters, which are

adopted in the classifications of some of the

leading Algologists, facilitates the cursory

consideration to which we are confined here.

These three Orders are the Red-spared Alga
(RHODOSPOREiE Or FLOBIDEiE), the Dar/v-

spored Alga (Melanospobeje or Fu-
COIDE^:) , and the Qreen-spored Algce (Chxo-
BOSPOBE^OrCoNEEEVOIDE^;), the first two
consisting almost exclusively of Sea-weeds,

the last of marine and more especially (ac-

cording to our present knowledge) of fresh-

water plants, the majority of which are

microscopic when viewed singly.

The Algse are differently distributed by
Thuret, whose researches on their fructifica-

tion have thrown so much light upon this

class. His views are referred to under the

Orders.

Order 1. Rhodospobe^: or Flobide^:.
Almost all marine plants, with a leaf-like or

filamentous rose-red or purple, rarely brown-
red or greenish red, thallus. Fructification

appearing in three forms :—1. spores, con-
tained in external or immersed definite

masses, mostly enclosed in conceptacles

(ceramidia,coccidia,favellidia,fyc,); 2. tetra-

spores, red or purple, either external or

immersed in the frond, rarely contained in

proper conceptacles (stichidia), each consist-

ing of a transparent membranous sac con-
taining',when ripe, four spores; 3. antheridia,

pellucid sacs filled with yellow motionless

spherical corpuscles (ciliated, Niigeli), col-

lected in masses in situations corresponding

to the spore-fruits. According to Bomet
and Thuret, the fertilization is effected

through the agency of a style-like filiform

process or trichogvne, to which the spemia-

tozoids adhere. The trichogyne is either

only the prolongation of the cell in which
the spores are produced ; or, more generally,

it is supported upon little cells, which take

no direct part in the formation of the spores.

See FLOBrDEja.
Order 2. BIelanospobe^; or Fttcoideje.

Marine plants with a leaf-like, shrubby,

cord-like or filamentous thallus, of olive-

green or brown colour. Fructification very
varied :—1. in Fucaeese consisting of mo-
noecious or dicecious conceptacles containing

sporanges and antheridia, the spores being
fertilized hyspermatozoidsafter the discharge

ofboth from the parent; 2. in Laminariacea?

and allied orders consisting of definite or in-

definite collections of clavate or filiform

sporanges, producing zoospores which germi-
nate directly; 8. in Cutleriaceae of similar

sporanges producing zoospores, together with
antheridia, like those of Fucaeese ; 4. in Dic-
tyotacete presenting three forms resembling
those of Floridese, viz. collections of tetra-

spores, of sporanges containing simple spores,

and of antheridia. See Fucouje^.
Order 8. Chloeospoee^; or Conpeb-

voide;e. Plants growing in sea or fresh

water, or on damp surfaces, with a fila-

mentous, or more rarely a leaf-like, pulve-
rulent or gelatinous thallus; the last two
fonns essentially microscopic, consisting
frequently of definitely arranged groups of
distinct cells, either of ordinary structure or

with theirniembranesilicified(Diatoniace83).

Fructification varied in its details, but essen-
tially reducible to three forms :—1. resting

spores produced from the cell-contents after

fertilization, either by Conjugation or im-
pregnation by (2.) spermatozoids produced
from the contents of other cells ; 3. zoospores,

2-, 4-, or multi-ciliated active gonidia, dis-

charged from the vegetative cells without
impregnation and germinating directly. The
simple vegetative increase of the Unicellular
forms is a process essentially analogous to
the cell-division of the filamentous forms,
but results necessarily in multiplication of
the species. The Volvocinese, now included
among the Confervoid Algae, are remarkable
for their passing the vegetative stage of
existence in the form of ciliated zoospores,

mostlycollected within a gelatinous common
envelope into a definitely arranged family.

See CoNFEBVorDE.ai.
Excluded families of Alga? :

—

Cbyptococce^:, Kg., containing the
genera C'ryptococcus, Kg., Ulvina, Kg., and
Spharotilus, Kg.
Leptomite^;, Kg., containing the genera

Sygrocrocis, Ag., Sirocrocis, Kg., Leptomi-
tus, Ag., Arthromitus, Leidy, Cladophytum,
Leidy, Mycothanmion, Kg., Erebonema,
Rbmer, Chamanema, Kg., Nematococcus,
Kg., Chioniphe, Thienemann, Mmdinea, Ch.
Robin, Enterobryus, Leidy, Eccrina, Leidy.
Ptt 37.nmr.nrR m, containing the genera

Stereonema, Kg., Phceonema, Kg., Phaosi-
phonia, Kg.

All these are byssoid or mucoid products
occurring in organic liquids undergoing fer-

mentation, vinous, acetous, or putrefactive,

or in solutions of mineral salts, which are

likewise decomposed by them. They are
probably mycelia of various Fungi and not
independent organisms.

BrBL. Harvey, Man. of British Alga,
2nd ed. 1849; Phycologia Britannica; C.



ALICULARIA. [ 30 ] ALKALOIDS.

Agardh, Syst. Alf/arum ; J. Agardh, Species,

Genera et Ordines Ah/arum ; Kiitzing, Phy-
col. generalis ; Species Algarum ; Tabulce

Phycohgicce ; Phycol. Germanica ; Lyngbye,
Hydrophytoioyia Danica; Greville, A/gce

Brit. ; Berkeley, Oryptogamic Botany, p. 84;
Henfrey, Elem. Bot. (Masters), p. 432

;

Thuret, Ann, d. Sc. Nat. 1855 ; Rabenhorst,
Beit. z. nalier. Kenntniss d. Algen, 18(35 ; id.

Flora Europ. Air/arum, 1865 ; Bornet and
Thuret, Ami. d, Sc. Nat. 1867, vii. p. 166
{Ann. Nat. Hist. 1867, xix. p. 35).

ALICULARIA,Corda.—A Fig 7 _

genus of leafy Liverworts (see

Jungekmannie^:), contain-

ing one British species, com-
mon on hedge-banks.

A. scalaris = Jungermannia
scalaris, Sehrad.,,7. lanceolata,

Eng. Bot. (fig. 7).

Jungerm. compressa, Hook.,
which has stipules only on the
innovations, is included in this Alicularia scala-

genus by Fries and others. ris. Immature

Bibl. Hooker, British Jun- **™™£e ™£e

germannice, pi. 61 ; Sowerby, pone . (magni-

Enql. Botany, pi. 605. ged)-

ALKALOIDS.—The utility of the micro-

scope in distinguishing the more common
alkaloids from each other, has been shown
in an able paper by Dr. Anderson. The
characters consist in the crystalline form of

the alkaloids, and in that of their sulpho-

c}Tanides.

The method consisted in dissolving the
alkaloids in dilute hydrochloric acid, and
mixing the dilute solution, on a glass plate,

with solution of ammonia of moderate
strength if the alkaloid itself is to be exa-

mined, or with a strong solution of the

sulphocyanide of potassium if the sulpho-

cyanide is required, and at once placing it

under the microscope. The only precaution

requisite is to avoid having the solution too

concentrated, as the crystals are then less

well-defined than if a dilute solution is em-
ployed.

The power employed should be 250 dia-

meters ; for if a very high power is used, the

form of the crystals is not so readily distin-

guished.

Atropine is precipitated in the amorphous
state by ammonia, and not at all by the

sulphocyanide of potassium.

Briicia. A salt of brucia in a sufficiently

dilute state, mixed with ammonia, does not

give an immediate precipitate ; but in the

course of a very short time, irregular star-

like groups of pointed crystals are observed,
as in PI. 7. fig. 1 a. Sulphocyanide of potas-
sium produces a precipitate in tufts of ex-
tremely thin and feathery crystals, which
either radiate from a centre, or present a
sheaf-like appearance. The latter form,
however, is much better marked in the
crystals deposited after some hours from a
dilute solution, which are still microscopic,
although somewhat larger than those repre-

sented in the figure (PI. 7, fig. 1 J).

Cinchonine is obtained by precipitation

with ammonia in theform ofminute granular
masses, made up of more or less distinctly

acicular crystals, radiating from a centre. It

is, however, somewhat difficult to obtain
themwell-marked,and they not unfrequently
appear as a confused mass of granules, in

which the radiated structure is very imper-
fectly seen. They form best when the solu-

tions are rapidly mixed (PI. 7. fig. 2). "With
sulphocyanide of potassium, cinchonine gives
a precipitate consisting of six-sided plates,

together with a variety of irregular crystal-

line masses, and a few rectangular plates

(PI. 7. fig. 3). When formed by mixing
in a test-tube with agitation, and allowing it

to stand for some time, the crystals are still

microscopic, but much more definite, and
sometimes consist almost entirely of isolated

six-sided tables, of great regularity. The
precipitate dissolves readily in hot water,
and is deposited as the solution cools, in

irregular plates.

Narcotine is precipitated by ammonia in

branched groups of pointed crystals (PI. 7.

fig. 4). In concentrated solutions a preci-

pitate is thrown down \>y sulphocyanide of

potassium, which dissolves readily in hot
water, and is again deposited on cooling.

Under the microscope it is perfectly amor-
phous.

Strychnine. The hydroehlorate, treated

with ammonia, gives an immediate precipi-

tate, consisting of minute prismatic crystals,

all nearly of the same size and very well
defined. Most are isolated, but some cross

each other at an angle of about 60°. When
lying in one position, they exhibit more or

less an appearance of a Saint Andrew's
cross, with a peculiar arrangement of

their terminal facets (PI. 7. fig. 6). The
sulphocyanide consists of flattened needles,

sometimes single, but generally in irregular

groups, as in Pi. 7. fig. 0. They are either

terminated by a blunt acuminatum or are

truncated. Those precipitated on the large

scale present the latter forms.
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Morphia. Ammonia does not produce an
immediate precipitate in solutions of mor-
phia ;

but in the course of a longer or shorter

period, according to the degree of dilution,

crystals form, which gradually increase in

size, and possess the form represented in

PL 7. fig. 7. Salts of morphia are not pre-

cipitated by sulphocyanide of potassium,

unless the solution is highly concentrated.

Quinine. Its solution gives with ammo-
nia a perfectly amorphous precipitate ; with
sulphocyanide of potassium it gives small

irregular groups of acicular crystals, resem-
bling those produced by strychnia, but
longer and more irregular (PL 7. fig. 8).

When the precipitate is produced in a test-

tube, and with a concentrated solution, it

falls immediately as a white powder com-
posed of extremely minute needles ; but
when the solution is dilute, it is deposited

after the lapse of twenty-four hours, in

crystals from l-4th to l-3rd of an inch in

length. See Quinine and Crystals.
Bibl. Anderson (T.), Edinb. Month.

Journ. viii. p. 570.

ALLANTOIN.—A crystalline organic

substance found in the liquid of the allantois

and in the renal secretion of the calf. As
artificially prepared, it is one of the products

of oxidation of uric acid.

Its crystals form transparent colourless

needles and four-sided prisms, with mostly
dihedral unequal summits, PL 6. fig. 20.

They are not very soluble in either cold or

boiling water, are more soluble in alcohol,

but not at all in ether.

Bibl. See Chemistry.
ALLANTOIS.—An oblong or pyriform

sac developed during a very early period of

embryonic life from near the end of the in-

testine. Its function is that of a temporary
respiratory organ. The capillaries in the

allantois of the chick are distributed closely

like those of the lungs of the Batrachia.

Blbl. Wagner, Physiology, translated by
Willis ; Muller, by Baly ; Carpenter', Hum.
Phys.p. 878.

"'

ALLOMORPflLNA, Reuss.— One of
Reuss's "Cryptostegian" genera ofperforate

Foraminifera. It has the appearance of an
irregular Miliola ; but he describes the shell

as porous. It is subtriangular, with the
chambers in a triple spire, and overlapping
so much that only the last three chambers
are visible. The aperture is a transverse slit

on the inner border of the last chamber.
Fossil in the Upper Chalk and Tertiary of

Germany.

Bibl. Reuss, Denies. Akad. Wien, i. 352
;

Sitz. Akad. Wien, xliv. 372.

ALLOSORUS, Bemh.—A genus of Adi-
antese (Polypodioid Ferns). A. (Crypto-

gramma) crispus is a native of Britain.

ALONA.—A genus of Entoruostraca, be-

longing to the order Cladocera and family

Lynceidse.

The three British species may be thus

distinguished :

—

, r Shell reticulated reticulata*.
'

I Shell striated or grooved 2.

{Anterior margin of shell nearly
straight, shell brown quadrangularis\

.

Anterior margin of shell convex,
shell colourless ovata.

* PI. 14. fig. 4. f PI- 14. flg. 5.

Bibl. Baird, British Entomostraca, p. 131
et seq.

;
pi. 16.

ALSOPIIILA, R. Fig. 8.

Brown.—A genus of

Cyatheseous Fems.
Exotic (fig. 8). Al- /jl
most all the Alsophilce

'

: /

are tree-ferns. Sec-
tions of their petioles

exhibit fine scalari-

forui ducts, the slits

between the fibres

forniingmanyperpen- Alsophila escelsa.

dicular rOWS. Pinnule with sori.

ALTERNARIA, Nees.—

A

genus of Torulacei (Coniomyce- Fig. 9.

tous Fungi). Microscopic fila-

mentous Fungi, remarkable for

their flask-shaped, cellular spores,

produced in chains which ulti-

mately break up into the single

links (fig. 9).

A. tenuis grows parasitically

upon other filamentous Fungi,
and on decaying gourds ; and is

common about Berlin, Prague,
and other places. Corda made
the ripe spores germinate on Ola- \t

dosporium herbarum kept moist.

They usually first protruded a
filament from the neck, or atte-

nuated projection, and afterwards

others from the cells at the sides

and opposite end of the spore. Alteraaria

These filamentsbecame branched, fertile

The Messrs. Tulasne have spore-bear-

shown that Alternaria tenuis is
1,^'hY

eadB

merely a state of the common magnified).

Sphceria herbarum.
Blbl. Corda, Icones Fung, iii. p. 5, pi. 1.

fig. 16 ; Prachtfl. europdisch. Schimmelbild.

p. 13 ; Tulasne, Fungorum Carpologia.
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ALTERNATION of Generations.
See Generations.
ALTEUTHA, Baird.—A genus of Ento-

mostraca, of the order Copepoda, and family

Cyclopidae.

One species, A. dcpressa (PI. 14. fig. 3).

Eye red. Found in Berwick Bay, but not
common.

Bibl. Baird, Ann. Nat. Hist. xvii. p. 416

;

and Brit. Entomostr. p. 216.

AL'TICA. See IIaltica.

ALUCITA.—A genus of Lepidopterous
insects, of the family Alucitidoe.

The species are remarkable from having

the wings divided into six lobes or rays

which are fringed with long narrow scales

resembling hairs, giving them a beautiful

feathery appearance. They are not uncom-
mon in gardens, and sometimes enter out-

houses.

The species of Plerophorus exhibit the

same structure, excepting that the anterior

wingshave two,and the posterior three lobes.

Blbl. See Insects (Wings).

ALUM.—Thiswell-known substance con-

sists chemically of potash and alumina, with

sulphuric acid and water. Its crystals belong

to the regular cubic or tesseral system, and
usually assume the octahedral form. When
dissolved in boiling water with slaked lime,

it crystallizes in cubes. The term alum has

recently been extended to those compounds
in which the potash is replaced by other

bases; thus we have soda-alum, chrome-

alum, &c. The crystals exert no influence

upon polarized light. Common alum pos-

sesses but little microscopic interest. Its

solution is used in some of the preservative

liquids.

ALVEOLINA,D'Orb.—Agenusof.Fo/Yr-
minifera imperforata,oi the family Miliolida

(Carpenter), nearly allied to Orbiculina, but

elongated in the direction of the axis ; Or-

biculina being greatly compressed in this di-

rection. Alveolinarotella(YVOrh,,s-p,), how-
ever, is nautiloid ; Al. melo, var. a, Ficht.

and Moll, is oblately spheroidal ; var. /3,

prolately spheroidal ; AL ovoidea, D'Orb.,

elongate-oval; Al. sabulosa, Montft., fusi-

form; and Al. elonyata, D'Orb., is sub-

cylindrical.

A. fusiformis (pi. 18. fig. 15) ;
A. rotella

(pi. 18. fig. 16).

Bibl. Carpenter, Phil Trans. 1856, p.

552; Introd. Foram. p. 99; Parker and
Jones, Ann. Nat. Hist. ser. 3. viii. p. 161.

ALYSCUM, Duj.—-A genus of Infusoria,

of the famity Enchelia, Duj.

Al. saltans (PI. 23. fig. 8). Colourless,

with faint longitudinal furrows ; movement
abruptlyjerking ; length 1-1260 to 1-1000".

Found in infusion of hay, and river-water,

which have been kept.

Dujardm remarks that it differs from
Enchelys nodidosa, Duj. (Pantotrichum En-
chehjs, Ehr.), only in the presence of the
retractile cilia.

Bibl. Dujardm, Infus. p. 391.

ALYSSUM, Linn.—A genus ofCrucifera;

(Flowering Plants), possessing elegant stel-

late hairs. See Hairs of plants.

AM^ERyE'CIUM, or AMAROU'CIUM,
M.-Edw.—A genus of Mollusca, of the order
Tunicata, and family Botryllidae.

Four British species :

—

proliferum (PI. 43.

fig. 10), Nordmanni, Argus, and albicans.

Bibl. M.-Edwards, Mem. sur les Ascid.

Comp. ; Forbes and Hanley, Brit. Mollusca,

i. 15 ; Gosse, Mar. Zoo!, ii. 33.

AMATHIA, Lamx. See Serialabia.
AMBER.—This substance, found as a

mineral, but strongly resembling in appear-
ance various gum-resins, is the fossil resin of

one or more Coniferous trees belonging to a

vegetation now extinct. It is found in drops,

lamellae, and stick-shaped pieces, the form
and condition depending probably on the
mode and situation of its exudation from the
trees. In many instances the fragments of

amber contain well-preserved remains of the
animals and plants which lived at the period
of its formation, these having been enclosed

by the fluid resin as it escaped from the tree,

in a manner which may be exactly compared
with our mode of preserving microscopic
objects in Canadabalsam. Numerousinsects,
Arachnida, and other animals, with leaves,

twigs, fruits, even flowers of plants, have
been described and referred satisfactorily to

their systematic position : and the aid of the
microscope has been largely called in for this

purpose, since the elementary structures are

in many cases perfectly preserved. The
tissue of fragments of Coniferous wood, the
stomates of leaves, and glandular and other
hairs have been recognized : and besides the

larger Cryptogams, Mosses, Jungermannioe,
&c, peculiar microseopie Fungi and Diato-
macere have been preserved in a perfectly

distinct condition.

The structure of the wood of the Amber-
fir, Pinites succinifer, Gopp., approaches
closely that of our Pinus Abies and P. Picea,

differing scarcely in any respect but in the

smaller number of the bordered pores,

which are of slightly different form.
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Twomicroscopic Fungi preserved in amber
have been described and figured by Berkeley

:

—1. Penicillium curtipes; 2. Brachycladium
Thomasmum,B. form approaching Corethropis
of Corda. A third form, described at the

same time as Streptothrix spiralis, he now
considers to be an appearance produced by
enclosed bubbles of air.

Ehrenberg has detected a number of Bia-
tomacete in amber, namely, Amphora gra-
cilis, Cocconeis borealis, Cocconema Cistula,

Fragilaria capucina, Naricula affinis, N.
Amphioxys, N.Bacillum, Pinnularia capitata,

and P. Gastrum.
Bibl. Goppert and Berend t, Die im Bern-

stein, &,-c., Berlin, 1845 (Begensburg Flora,

vol. xxviii. p. 545, 184-5) ; Ehrenberg, Ber.
Berlin. Acad. 1848, p. 17; Berkeley, on

Moulds detected in Amber, Ann. Nat. Hist.

2nd ser. vol. ii. p. 380, tab. xi., xii. ; Idem.
Cn/pt. Botany, p. 303.

AMBLY'OBON,Pal.de Beauv.—A genus
of Funariaceae (Acrocarpous Mosses). The
only species, A. (Bryum') dealbatum, is rare

iu Britain.

Bibl. Midler, Syn, Muse. i. p. 127; Wil-
son, Bri/ol. Brit. p. 267.

AMBLY'OPHIS, Ehr.—A genus of Infu-
soria, of the family Astasiaea.

Char. Unattached ; a single (red) eye-
speck

; a simple flagelliform filament, no
tail. One species.

A. riridis (PI. 23. fig. 55). Green; length
1-210 to 1-240".

The anterior end of the body is colourless,

and cleft so as to represent a two-lipped
mouth. Near the middle of the body is a

kind of nucleus.

Bujardin regards this animal as a Euglena.

Bibl. Ehr. Infus. p. 103; Buj. Infus.

p. 636.

AMBLYSTEGIUM, Br. and Sch. — A
genus of Mosses included under Hypntjm by
Miiller and Wilson.
AMLBA, Buj. See Amceba.
AMMONIA, HYDEOCHXOKATE OR MU-

kiatb of.—This salt crystallizes in cubes,
octahedra, and trapezohedra. When ciws-

tallized rapidly it forms curious feathery
aggregations (PI. 7. fig. 9). The crystals

do not polarize light.

AMMONIA, oxalate of.—This salt is

readily prepared by neutralizing a solution
of oxalic acid with ammonia or its carbo-
nate, and evaporating.

It crystallizes in long slender needles,
belonging to the right rhombic prismatic
system. When mounted in Canada balsam,

these form a very beautiful object for the

polariscope (PI. 31. fig. 7).

AMMONIA, oxaltjbate of ; formerly

known as the lithoxanthate of ammonia.
This salt may be prepared by mixing

1 part of uric acid with 32 parts of water,

and heating the mixture in a porcelain cap-

sule until it acquires a boiling temperature.

Strong nitric acid, previously diluted with
2 parts of water, is next added in small

quantities at a time, until nearly the whole
of the uric acid is dissolved. The liquid is

then boiled, filtered, mixed with excess of

solution of ammonia, and concentrated by
evaporation. As it cools, the salt is depo-
sited in needles or warty groups of crystals.

These are freed from the mother-liquor by
pressure between blotting-paper, dissolved

in warm water, and a little solution of am-
monia added. On evaporation the pure salt

separates.

The oxalurate of ammonia forms one of

the most beautiful and interesting sub-

stances that can be examined by the polar-

izing microscope. When a small quantity

of its aqueous solution is slowly evaporated

on a slide, some of it usually crystallizes in

circular crystalloid disks or very, flat spheres,

consisting of minute needles radiating from
a centre and in an intimate state of mecha-
nical adhesion ; sometimes the extremities

of the needles are seen projecting beyond
the circumference of the disks. The latter

appear colourless or yellowish by reflected

light
;
pale or dark brown, or even black by

transmitted light, according to their size and
thickness. When immersed in Canada bal-

sam, they become transparent, often nothing

more being distinguishable than radiating

lines, indicating the needles of which they
are composed. But if examined by polar-

ized light and with the analyzer, when
these are so arranged that the plane of po-
larization of the analyzer is at right angles

to that of the polarizer (the field being

black), the disks present the appearance of

beautiful little stars, sometimes almost

white, at others splendidly coloured, each
being also traversed by a black rectangular

cross (PI. 31. fig. 11).

On rotating the slide, no change is pro-

duced. But on rotating the analyzer or

polarizer 90°, the arms of the cross appear
to rotate, which, as there are no fixed points

visible in the disks, gives rise to the ap-
pearance of the disks themselves rotating.

When the analyzer has been rotated a quar-

ter of a revolution, the former position of the
D
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black cross is occupied by a white one, and
the colours of the intermediate parts become
complementary to (forming "white light

with) those which they at first possessed,

these appearances being alternately repro-

duced at each quarter revolution.

If a plate of selenite is placed beneath

the slide, the beauty of the objects is much
augmented (PL 31. fig. 12). On some parts

of the slide dendritic aggregations of the

needles are seen (PI. 31. fig. 11a).

Sometimes the colours are disposed in

concentric rings ; when these are well de-

fined, a concentric arrangement of the groups

of needles is distinguishable on examining
the disks by common light.

A simple experiment will show the origin

of the cross and the colours. If eight crys-

tals of any doubly refracting salt be ar-

ranged upon a slide in the directions of

equidistant radii of a circle, the}' may be
regarded as forming two crosses, alternating

in position. If the slide be placed under
the microscope, with the plane of polariza-

tion of the polarizer and analyzer at right

angles, and the crystals be simultaneously

rotated and kept in the same relative posi-

tion, a point will be reached at which each
alternate crystal will become black, the in-

termediate ones appearing coloured ; and on
continuing the rotation, the crystals which
were at first black will appear coloured,

those which were coloured appearing
black.

The blackness of the crystals arises from
the plane of primitive polarization of the

light transmitted by the polarizer being
parallel with the optic or neutral axis of the

crystals, consequently there is no double
refraction and no interference to produce
colour; whilst in the coloured crystals, the

optic axis of which does not coincide with
the plane of polarization, double refraction

and interference ensue, by which the colours

are produced. The tint of colour varies

according to the thickness of the disks.

See Circular crystals and Polariza-
tion.

AMMONIA, purpurate of, or Murex-
ide.—Is an artificial product of the decom-
position of uric acid. It may be prepared

by dissolving uric acid in dilute nitric acid,

as directed under Ammonia, Oxalurate
op. The solution is evaporated until it

acquires a tile-red colour ; then cooled to

exactly 168° Fahr., and dilute solution of

ammonia added to it, until it is neutralized.

Half its bulk of water is then added, and

the mixture deposits the salt in crystals as

it cools.

The crystals form short, flattened, four-

sided prisms (PI. 7. fig. 10) ; they are ruby-
red by transmitted light, and the two broad
surfaces are emerald-green by reflected

light. They are also analytic.

Bibl. See Chemistry.
AMMONIA, urate or. See Urates.
AMMONIO-CTILOPJDE of Platinum.

See Platinum.
AMOEBA, Ehr.—A genus of Bhizopoda,

of the order Lobosa, and family Arncebsea.

Char. The same as that of the family;
but the pseudopodia of one kind only.

These curious organisms constitute the
simplest forms of animal beings ; for they
consist of a single kind of matter, a simple
mass of sarcode. When first placed upon a

slide, they represent minute rounded semi-
transparent masses ; but soon one or more
rounded or pointed lobes, or transparent

expansions, are seen to shoot out from the
margin. These move almost imperceptibly
along the slide, and, becoming fixed to it,

slowly draw the mass towards the fixed

point. They are usually found to contain

within them Infusoria, Diatomaceas, Des-
midiaeeaa or other minute Algre serving as

food; these bodies being involved in the

same manner as occurs in the case of Acti-
nophrys, a temporary digestive cavity

being thus formed. Sometimes also vacu-
oles are seen within them, containing simply
the surrounding liquid ; these contract oc-

casionally and disappear.

Ehrenberg admits foul- species ; to these

Dujardin has added ten, and others have
since been added ; but the characters can-
not be depended upon.

They are found in almost all infusions

which have not become putrid ; also in the

slimy debris covering bodies immersed in

fresh or salt water.

Their size varies from 1-70 to 1-2800".

Amceba dijfluens (aquatic) is represented

in the expanded state by PI. 23. fig. 9 a

;

and when contracted, by fig. 9 b.

In some species a nucleus and a contrac-

tile vesicle have been described. Amaba
villosa (Wallich) has one part of the body
covered with short processes or villi.

Amoeba-like movements of the sarcode or

protoplasm are often perceptible in isolated

normal and pathological structures—as in

the white blood-globules, the liver-cells, the

corpuscles of dropsical liquids, the embry-
onal cells of ova, &c. ; also in various vege-
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table cells, the root-cells of Chora, Voloox,

the spores of Algoe, the Myxogastres, &c.

It has been supposed that in this way species

of Amceba may be produced.

An Amceba with a large cilium and a
villous tail has been described by Carter

;

and a free swimming' Amceba with a cilium

by Tatem.
Bibl. Ehr. Infus. 126 ; Dujardin, Inf.

231; Auerbach, Siebold and Kolliker's

Zeitsch. vii. 36-5; Scludtze, Polgthal.; Carter,

Aim. Nat. Hist. 1850 and 1864 ; Wallich,

ibid. 1863, p. 198; Bronn, Amorphozoa,
1859; Perry, Z. Kenntn. p. 188; Tatem,
Month. Mic. Jburn. i. p. 352.

AMCEB^EA, Ehr.—A family of Rkizo-
poda, of the order Lobosa.

Char. Animals shell-less, composed of a
glutinous substance, without integument or

internal structure, constantly changing form
by the protrusion or retraction of parts of the

body, whence result variable expansions;
movement slow.

They are propagated by spontaneous fis-

sion. When cut or torn, each segment
contracts upon itself and forms a new being.

Granular spermatozoa formed from the nu-
cleus, and ova formed from the sarcode,

have been observed by Carter in Amoeba.
Gen. : Amoeba. Pseudopodia of one kind.

Podostoma. Pseudopodia of two kinds,

—

one large and for locomotion, the other in

the form of a proboscis, and serving for

nutrition.

Petalopus. Pseudopodia cylindrical, ex-
panding at the ends into thin plates.

AMPELOMYCES, Ces. See Oidium.
AMPHIBLESTRA, Presl.—A genus of

Adiantew (Polypodioid Fems). Exotic.

AMPHICAMPA, Ehr.—A doubtful ge-
nus of Fossil Diatornacese.

1. A. Eruca (PL 43. fig. 11).

2. A. mirabilis (PI. 43. fig. 12).

Fossil at Tisar, Mexico.
Bibl. Ehrenberg, Bet: d. Berl.Akad.1855,

86 ; and Mikrogeologie.

AMPHIDISCUS, Ehr.—A supposed ge-
nus of fossil Infusoria, consisting of bacillar

spicules of sponges with discoidal ends
(PI. 37. fig. 19(f).

AMPHIDIUM,Nees.—A genus ofMosses,
included under Zygodon.
AMPHILEPTUS.—A genusofInfusoria,

of the family Colpodea (Ehr.).

Eye-spot wanting; no tongue-like pro-
cess

;
proboscis and tail present.

The so-called proboscis resembles in ap-
pearance a neck. The mouth is situated

beneath the junction of the proboscis and
the body.

Dujardin gives the following characters,

placing the genus among his Paramecina.
Body elongated, fusiform or lanceolate, nar-

rowed at each end, or at least at the anterior

extremity, and furnished with an oblique

lateral mouth.
These animals are usually found in clear-

marsh water, and in streams, between
aquatic plants. They are all furnished with
cilia but one ; in some these are arranged in

longitudinal rows. Species :

—

1. Amphileptus anser, E. (Dileptus anser,

D.). Colourless; length 1-120". Proboscis
obtuse, as long as the body.

2. A. margaritifer, E. and D. Colour-
less ;

1-72". Proboscis acute, as long as the
body.

3. A. moniliger, E. and D. Colourless

;

proboscis short ; nucleus moniliform ; 1-72
to 1-96".

4. A. viridis, E. and D. Green ; 1-120 to

1-46".

5. A. fasciola, E. and D. Colourless

;

linear-lanceolate
;
1-720 to 1-144" (PI. 23.

f. 10«, from above ; b, side view).

6. A. tneleagris (Loxophyllum meleaqris,

D.). Colourless; 1-72" (PI. 24. f. 42a;
b, anterior portion in side view).

7. A. longicollis, E. Colourless ; rounded
behind, tapering in front ; 1-120 to 1-96".

8. A. papillosus, E. Yellowish-brown

;

body covered with papillae ; 1-600 to
1-430".

9. A. vorax, D. (Trachelitis vorax, E.).

Colourless.

10. A. ovum, D. (Trachelitis ovum, E.).

Colourless.

Claparede and Lachmann describe other

species.

See Teachelina.
Bibl. Ehr. Infusionsth. p. 354 ; Dujardin,

Infos, p. 483 ; Claparede and Lachmann,
Infus. p. 349.

AMPHIMONAS.—A genus of Infusoria,

of the family Monadina (Duj.).

Found in kept saline solutions and marsh
water. Species :

—

1. A. dispar. Colourless ; length 1-3860

to 1-2700" (PI. 23. fig. 11).

2. A. caudata (Bodo saltans ?, Ehr.). Co-
lourless ; 1-2180 to 1-1270".

3. A. brachiata. Colourless.

Btbl. Dujardin, Infus. p. 292.

AMPHIMOEPHlftA,Neugeboren.—One
of the accepted genera of the Nodosarine
Foraminifera, in which the older portion
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has grown on the Frondicularian plan, and
the younger chambers are Nodosarian or

Dentaline. Tertiary, Germany.
Bibl. Verhand. Siebenbiirc/., 1850.

AMPHIPENTAS, Ehr.—A doubtful ge-

nus of fossil Diatoniacefe (Cohort Anguli-
ferce).

Char. Unattached ; frustules solitary, bi-

valve, and pentagonal.

1. A. Pentacrinus; diam. 1-240"; Greek
marl.

2. A. alternans (PI. 19. fig. 11) ; Cuba.
Bibl. Ehrenb. Per. d. Perl. Ah. 1810 and

1843, Abhl. 1841 ; Kiitzing, Paeill. p. 136.

AMITIIPLEURA, Kiitz.—A genus of

Diatomaceae (Cohort Amphipleurere).

Char. Frustules free, straight or slightly

sigmoid ; valves lanceolate or linear-lanceo-

late, with a median longitudinal line.

Ehrenberg regards the lines as correspond-

ing to ridges. We have only had an op-

portunity of examining the frustules of one
species, A. pellucida (PL 12. fig. 7 a, side

view of frustule; b, of valve). In this, the

frustules are very much flattened, so that

the front view can only be seen as they are

rolling over. The valves are furnished with
a median line, which is thickened and ex-

panded longitudinally at each end. There
is no median nodule.

The valves appear to resemble those of

Nitzschia in their inequality ; but they are

compressed in the opposite direction to those

of that genus, and thus the median lines of

both valves are visible at once. That the
lines seen upon the frustules are the. same as

the median lines of the separated valves, is

evident from their exhibiting the terminal
expansions. This view is confirmed by the

sides of the frustules being half as broad
again as the separate valves. British

species :

—

1. A. peUudda. Aquatic, valves linear-

lanceolate; length 1-225". The valves are

furnished with longitudinal and transverse

stria;, of extreme delicacy, requiring the very
best object-glasses of the largest aperture,

and the most oblique light to render them
visible. Sollitt estimates them at 125 to

130 in 1-1000". These valves form the
most difficult test-objects at present known
for angular aperture and obliquity of light

;

but those of some species of other genera
are probably much more difficult.

2. A. rigida, K. (sif/moidca, Sin.). Ma-
rine

; valves narrowly linear-lanceolate,
slightly sigmoid; length 1-150" (PI. 12.

fig. 7 e, side view).

3. A. Danica,1\. Valves lanceolate, trun-

cate ; length 1-400 " ; coast of Denmark.
4. A.injlexa. Marine; linear,lunate,slightly

attenuate at ends, obtuse ; length 1-330".

Bibl. Kiitzing, Paeillar. p. 103 ; Spec.

Alg. p. 88; Smith, Prit. Diat. i. p. 45;
Babenhorst, Flor. Alq. i. p. 143.

AMPHIPRORA, Ehr.—A genus of Dia-
toniaceoe (Cohort Naviculeae).

Char. Frustules free, solitary, constricted

in the middle ; valves convex, having a me-
dian keel, with a nodule at each end, and
either a nodule or stauros in the middle.

Marine, or inhabitants of brackish water.

The frustules are sometimes much twisted,

occasionally resembling a violin in form,
from one half of the frustule being in a
longitudinal plane almost at right angles to

that of the other. The surface of the valves

is more or less distinctly marked with
transverse strise, which under high powers
and proper manipulation are resolvable into

dots or minute depressions, arranged as in

PL 11. fig. 8. See DiATOMACEiE. 13 Bri-

tish species :

—

1. A. alata, E. Common (PL 12. fig. 8.

a, side view; 6, front view). Fr. twisted;

fr. view linear, ends rounded ; valves nar-

rowly elliptical.

2. A. comtrieta,~Ei. Fr. straight, narrow

;

valves with a transverse line, ends acute.

Bibl. Ehr. Abh. Perl. Akad. 1841, p. 333;
Kiitzing, Paeill. p. 107 ; Spec. Ah/, p. 93

;

Smith, Prit. Died. i. p. 43, ii. p. 92 ; Greville,

Mic. Traits. 1863, pp. 13, 20 ; 1865, p. 105
;

Ann. Nat. Hist. 1865, xvi. p. 5 ; Babenhorst,
Flora Ala. i. p. 253 ; Gregorv, Diat. of Ch/de,

p. 33 ; Grun, Verh. Wieii, 1860, 'p. 569

;

Donkin, Qu. Mic, Journ. 1861, p. 14.

AMPHISO'RUS.—The compound or aged
individuals of Orbitolifes orbtcidus, having
chambers on both faces of the disk, are

grouped by Ehrenberg under this genus of

his Pryozoa poh/somatia.

Bibl. Ehrenberg, Abhand. Perl. Akad.
1838 ; Carpeuter's Mr. Foram. p. 105.

AMPHISTE'GIKA, IVOrb.—One of the
high-class genera of Foraminifcra perforata,

of the Nummuline family. It differs from
Nunvmidinama.mljin not being symmetrical,
one face being more conical than the other.

On the flatter face the alar flaps of the

chambers are as in Xxmmidiitn ; but on the

other they are packed in around the umbo
among the chambers, to which they are at-

tached by very narrow necks. The aperture

also lies somewhat on this side of the me-
dian plane. Living abundantly in some
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parts of the tropical seas ; and found fossil

in some Tertiary strata younger than those

rich in Nmnmulites. Recent, South Seas

;

fossil, Middle Tertiary, Australia, Europe.

Amphisteyina Hcrneri (PL 47. fig. 28).

Bibl. D'Orbigny, For. Foss. Vim. ; Car-
penter, Introd. Forarn. p. 241.

AMPHIS'TOMA {Holostomum, Diplodis-

cas).—A genus of Entozoa of the family

Trematoda.
Char. Body soft, oval, cylindrical or co-

nical ; intestine 2-branched ; two pores, one

anterior, the other posterior, forming a large

sucker.

Rudolphi enumerates 21 species, of which
3 are doubtful. They are most common in

birds, but sometimes occur in mammalia,
reptiles, and fishes

;
generally inhabiting the

alimentary canal ; length from 1-10 to 4-5

of an inch.

Bibl. Dujardin, Helminthes, p. 327; Die-

sing, Syst. Helm.
AMPHITET'RAS, Ehr.—A genus of Dia,-

tomaceas (Cohort Angulifewe).

Char. Side view of the frustules rectangu-

lar, the angles sometimes produced ; valves

covered with depressions, which are readily

seen under a low power.

This genus approaches Isthmia and Bid-
dulphia, from which it differs in its rectan-

gular and not compressed figure.

1. A. antediluviana (PL 12. fig. 9); a, frus-

tules united ; b, side view ; c, front view

;

d, perspective view. Lateral surfaces of

the frustules with concentric radiating de-

pressions, their sides concave. British

;

marine.

2. A. adriatica. Depressions concentric

and radiating; angles of the frustules ob-

tuse ; lateral surfaces of frustules with
straight sides ; Adriatic sea.

3. A. parailela. Depressions parallel ; in

Greek marl.

10 other species.

Bibl. Kiitzing, Bacill. p. 135 ; Spec. Alt/.

p. 133; Ehrenberg, Abh. d. Berl. Aka'd.

1839, pp. 122, 142 ; Greville, Mic. Trans.

1865, p. 105, 1866, p. 9 ; Rabenhorst, Flor.

Alg. p. 318.

AM'PHORA, Ehr.—A genus of Diato-
maeeaa (Cohort Naviculese).

Char. Frustules solitary, free or adherent

;

valves with a nodule or a stauros at the

middle of the margin on the inner side.

The nodules exist on the flat side of the
frustules ; the frustules are plano-convex

;

PL 12. fig. 10 a represents a transverse sec-

tion ; the side view of the frustules can only

be seen when these are made to roll over
by sliding the glass cover upon the slide

with the mounted needle. (Introduction,
p. xxiii.)

The valves are furnished with transverse

stria?, resolvable into dots, but in some spe-

cies these are excessively minute.
The species are both marine and aquatic.

1. A. oralis, K. Aquatic; frustules turgid,

oval, ends rounded or truncate ; length
1-400"; common. (PL 12. fig. 10, front

view; 10 a represents a transverse section.)

2. A. mimitissima, S. Aquatic, adherent
to other Diatomacefe; valves w7ith a stauros;

length 1-1200".

3. A. costata, S. Marine ; ends beaked
;

valves longitudinally ribbed ; length 1-500".

4. A. membranacea, S. (PL 12. fig. 11) ;

brackish water.

Rabenhorst describes 54 European and 22
other species.

Bibl. Kiitz. Bacill. p. 107 ; Spec. Alg,

p. 93 ; Smith, Brit. Died, i. p. 19 ; Raben-
horst, Flor. Alg. p. 86.

AMYLIDE CELL, of Kiitzing. See
Primordial Utricle.
AM'YLOLD.—This name was given by

Schleiden and Vogel to a peculiar modifica-

tion of vegetable substance met with in the

thiekeninglayers ofthe cell-walls, in thecoty-
ledons of certain Legmninosse, viz. Scholia

speciosa, S. latifolia, Hymenaa Courbaril,

Mucuna urens, M.giyantea, and the tamarind
(Tamarindus indica) ; also of the common
white Haricot bean. When in a dry condi-

tion, it is of a soft homy consistence ; when
wetted, it softens, becomes gelatinous and
transparent ; it is soluble in boiling water,

strong acids, and in solution of potash, but
not in alcohol or ether. It is coloured blue

by iodine, like starch, the compound being-

soluble in water with change to a yellow co-

lour. The 'amorphous starch,' described by
Schleiden, in the seeds of Cardamomum mi-

nus, in the rhizomes of Carex armaria and
Sarsaparilla, seems scarcely distinct from
amyloid ; it forms a thick viscous layer

lining the cells. Amyloid forms a trans-

itional substance between starch and basso-

rin and cellulose, and probably presents

modifications approaching more nearly to

one or other of them in different plants.

When cellulose is treated with a mixture
of 4 parts of sulphuric acid and 1 of water,

it swells into a clear jelly, which is at first

stiff, but gradually acquires liquidity ; alco-

hol or water throws down from it white
flakes of amyloid, which are coloured blue



AMYLUM. [ 38 ] ANALYTIC CRYSTALS.

like starch by iodine. It differs, however,

from starch in the circumstance that the

iodine can be washed out of it, and the blue

colour made to disappear by the action of

water, which is not the case with starch.

See Cellulose and Stauch.
AMYLUM. See Stauch.
ANABAINA, Bory. See Tiuchokmus.
ANAOALYPTA, Robl—A genus of

Mosses, made a section of Pottia by Miiller.

Bibl. Miiller, Si/nops. Muscor. i. p. 547

;

Wilson, Bryol. Brit. p. 97.

ANACIPARIS, Rich.—A genus of Hy-
drocharidaeeje (aquatic Monocotyledonous

Plants). A. Alsinastrum, Bab., which is

apparently identical with Udora canadensis,

a North American plant, has become widely

diffused in Britain during the last few years

in ponds and streams. It is of great interest

to microscopic observers, on account of the

facility with which the Rotation of the

cell-contents may be observed in its living

tissues. It is commonly cultivated in jars

of water for this purpose.

Bibl. Wenham, Quarterly Journ. Mic.

Science, iii. p. 277.

ANAC YS'TIS, Kiitz.—An obscure genus

of Palmellaceous Algse.

Char. Fronds gelatinous, rounded, simple;

coloured cells minute, crowded, green.

3 species ; found on other algre in pools,

A. Grevillei (Pahnclla Greo.), on dead stalks

of asparagus.

Bidl. Kiitz. Tab. Phycol. i. pi. 9. figs. 2-4;

Sp. Ale/, p. 209 ; Berkeley, Gleanings S,-c.
;

Hassall, Brit. Air/. ( Coecoc/tloris).

ANALYTIC 'CRYSTALS.—This term
was proposed by Fox Talbot, in 1837, to

designate those crystals which possess the

power of analyzing polarized light, like the

tourmaline. The substances in which this

property is best exhibited are the nitrate of

potash, the sulphate of chrome and potash

dissolved in tartaric acid by heat, boracie

acid, the oxalate of chromium and potash,

allantoin,hippuric acid, urea, oxalate of urea,

uric acid, &c They must be immersed in

Canada balsam. The crystalline compound
of disulphate of quinine with iodine is infe-

rior to none in this power. The phenomena
scarcely need description, since analytic crys-

tals merely play the part of a thick plate of

tourmaline, or a Nicol's prism : i. c. it polar-

ized light be transmitted through them (a

polarizer alone being used), in one position

they suffer it to pass freely, while if they are

rotated 90° they arrest or absorb it entirely,

or to a greater or less extent ; and if a plate

of selenite, or other depolarizer, be placed be-

neath the slide upon which the crystals are si-

tuated (without the analyzer), the lateral sur-

faces are seen to be coloured, the complemen-
tary tints appearing at each quarter rotation.

Of course these crystals will act equally as

polarizers and analyzers. Fox Talbot gives

the following explanation of the cause of the

phenomena in the crystals which he exa-

mined. When a beam of polarized light is

transmitted very obliquely through a small

prism of nitre, its outline generally exhibits

two colours instead of one ; for while the

edge of the prism, which is on that side from
whence the ray of light comes, is, for in-

stance, red, the opposite edge will appear
green. On reversing the polarization of the
light, these colours are exchanged. This ob-

servation shows why the phenomenon only
occurs in crystals possessing strong double
refraction, like nitre, in which the refractive

indices of the two rays are materially dif-

ferent. When a ray ofcommon light is in-

cident upon such a crystal, and therefore is

divided into two rays oppositely polarized,

both rays are transmitted through the central

parts of the crystal, which are bounded by
parallel planes, or by planes approaching to

parallelism. But when the bounding planes

of the crystal are muchinclined toeach other,

and therefore refract the light in the manner
of a prism, the refractive indices of the rays

may differ so much, that while one passes

freely through such a prism, the other cannot
pass at all, but suffers total internal reflection,

and is thereby dispersed
;
just as if the prism

had a larger reflecting angle with respect to

that ray than to the other. Therefore if two
oppositely polarized rays are presented to

such a crystal as in our experiment, one will

be transmitted and the other not. That this

is the true explanation appears from this,

that when the oblique planes are well-formed
and clearly defined by the microscope, the
colour also is accurately limited by the same
boundary

; so that while this part analyzes
the tints of a plate of sulphate of lime, the
rest of the crystal is inactive.

That internal reflection and dispersion, how-
ever, are not the cause ofthe separation of the

coloured rays, is shown by the fact that those
lateral surfaces ofcrystalswhich,when viewed
through the microscope (with the polarizer

and plateof selenite alone), appearof a certain

colour, say green, exhibit the complementary
tint, red, when viewed with the naked eye
from the side of the stage; hence the two co-

loured rays are separated merely by refraction.



ANAITLUS. [ 30 ] ANEL'LIBA.

The margins of cavities containing air and
air-bubbles, which sometimes exist in the

crystals, exhibit the colours in the same
manner and from the same cause as the

lateral oblique surfaces of the crystals.

Nothing can surpass the curious and beau-
tiful appearance presented by analytic crys-

tals, the delicacy and brilliant transparency
of their coloured margins giving them the

aspect of figures drawn with coloured ink.

PI. 7. fig. 11a, b, represent two crystals of

nitre, viewed with the polarizer but neither

the analyzer nor the plate of selenite ; fig. 12,

a, b, represent two crystals as seen when the
polarizer and plate of selenite are used, exhi-

biting the complementary colours ; fig. 12 c

represents an air-bubble enclosed in the crys-

tal. See Dicheoism and Polarization.
Bibl. Brewster, Phil. Trans. 1835 ; Pox

Talbot, ibid. 1837.

ANAULUS, Ehr.—A genus of Diato-
macea?.

Char. Frustules single, compressed, sub-

quadrate, not furnished with either tubular

processes, nodules or apertures, but having
lateral constrictions.

In the latter character it resembles Bid-
dulphia.

Kiitzing admits one species :

—

A. scalaris, Ehr. (PI. 43. fig. 7). Valves
turgid in the young state, very broad and
flat when mature ; having 4, 6, 8, or 14
lateral constrictions, which give the front

view a ladder-like appearance ; marine ; dia-

meter 1-470 to 1-175". Antarctic Ocean.

A. indicus, Ehr.= Terpsmoe indica, Kiitz.

Bibl. Ehrenberg, Bericht. d. Berl. Akad.
1844, p. 107 ; 1845, p. 361 ; Kiitzing, Spec.

Alg. pp. 110, 120.

AINOHORELLA, Cuvier.—A genus of

Crustacea, of the order Siphonostoma.
Char. Body short, produced in front into

a kind of neck, which is transversely rugose;

arms two, furnished with a sucker or adhe-
sive disk at the end, and confluent through-
out their length.

Two British species :

—

1. A. uncinata (PI. 14. fig. 7), milk-white;
found on the gills and gill-covers of the cod,

haddock, and whiting; length about 1-2".

2. A. rugosa, found on a species of cod

;

length about 1-3".

The above characters refer to the female.

BmL. Baird, Brit. Entomostraca, p. 336.

ANCYRIUM, Werneck.— An obscure
genus of Infusoria.

Char. That of an Enterodelous Bodo, with
a moveable setaceous foot.

6 (?) species.

Bibl. Wemeck, Ber. d. Berlin. Akad.

1841, p. 377.

ANBR^EA, Ehrh.—A genus of Mosses.

See Anbr^eace-s:.
ANBRyEACE^E.—A family of Schisto-

carpous Mosses, characterized especially by

Fig. 11.

Andra?a rupestris.

Fig. 10. A sporange not yet open.
Fig. 11. A sporange buret into four valves, united at

their points. Magnified 20 diameters.

the peculiar mode of splitting of the fruit,

somewhat analogous to that which is found

in Jungennannia, the urn-shaped capsule

dividing perpendicularly when ripe into

four or eight valves, which usually remain

attached together at their points (figs. 10

and 11). But the capsules always differ from

those of Jungermannia in the presence of a

columella. The cells of the leaves are pa-

renchymatous, with their walls thickened,

and somewhat papillose on the surface. The
calyptra at first covers the capsule entirely,

then splits oft" as a mitre-shaped or bell-

shaped cup. The archegonia and antheridia

are either on the same or distinct plants,

and the latter terminal on distinct branches.

The few British species are natives of rocky,

usually alpine districts, and belong to the

genus Andrcea. In Acrochisma, an an-

tarctic genus, the sporange splits only part

of the way down.
Bibl. Wilson, Bryol. Britann. p. 11.

ANEI'MIA,
Swartz. — A
genus of Schi-

za?ous Ferns.

Exotic (fig.

12).

The fertile

fronds, bear-

ing the spo-

rangia, are re-

duced to mere
ribs.

Aneimia mandioeeana.
Group of sporanges bursting to dis-

charge the spores. Magnified.

ANEL'LIBA. See Anntjlata.
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ANEURA, Dumortier. — A genus
Pelliese (Hepati-
o*), growing inwet
places, containing
3 British species

:

1. A. pinyuis,

L. Frond irregu-

larly branched,
margins sinuate,

calyptra smooth

,

whole plamVbrown-
ish - green. = J.

pinyuis, Hooker,
Br. Jungemi. t. 4G
(fig. 13).

2. A. mtdtifida,

L. Frond bipin-

nately divided,

calyptra tubereu-

late. = J. multi-

fida, Hooker, Br.

Jungerm. t. 45
(tigs. 14 and 15).

Fig. 14.

of

Aneura pinguis.
Bursting sporangea. Magni-

fied 2 diameters.

Fi"'. 15.

Aneura mulrillda.

Fig. 14. Portion of a frond with young perichjetes,

magnified 20 diameters.
Fig. 15. A periehfete, more magnified, cut open to show

the archegonia.

3. A. palmata, Nees.—Frond palmate,
calyptra tuberculate. = J. midtijida, vax.pal-

mata, Hooker.
Bibl. Hooker, Brit. Junyermannice.
ANGIOPTERIS, Hoffmann.—A genus

of Marattiaceous Ferns. Exotic.

ANGUIL'LULA,
_
Midler (Mabditis,

Duj.).—A genus of animals, formerly placed

among the Infusoria, but arranged in the

order Nematoidea of the class Entozoa by
modern zoologists. The popularly known
"eels" in vinegar and paste, belong to this

genus.

Chat: Body filiform, narrowed at the

ends ; mouth terminal, round, naked ; anus
subterminal ; tail of male either naked or

furnished with a membrane (winged) ; n

double spiculum ; tail of female conical,

acute. Mouth succeeded by an oblong ca-

vity (pharynx) ; stomach top-shaped or
spherical, furnished with a kind of dental

armature. Tail of the female frequently

prolonged into a fine point. Uterus bifid ;

i vulva situated near the posterior third of

the body. Oviparous or viviparous.

These animals are especially remarkable
and interesting on account of their great

tenacity of life ; resembling in this respect

the Tardigrada and Rotatoria. Thus Any.
Jiuviidilis, when existing in places exposed
to the heat of the sim, will dry up and be-
come hard and brittle. But as soon as re-

moistened by rain, it revives, swells up, be-

comes soft, takes food and exercises its re-

productive functions as before. The same
faculty is possessed to an extraordinary de-

gree by Any. tritici, which will revive after

having been kept in a dry state for more
than five years. Nor are they destroyed by
being frozen.

1. Any.Jiiivitdilis (?) (Any. terrestris,T>\\].)

(PI. 10. fig. 4). White, about fifteen times
as long as broad; oesophagus fusiform, ex-
panded posteriorly so as to become continu-

ous with the much larger stomach ; length
of male 1-50 to 1-12".

Found in wet mossand moist earth,whence
it gets washed into rivers and ditches

;

sometimes also in the intestinal canal of

snails, frogs, fishes, worms, and insects.

2. Any. aceti (PI. 10. fig. 5 ). From 30 to

45 times as long as broad, narrowed poste-

riorly and terminated by a drawn-out point

;

oesophagus cylindrical ; tail conical, pomted

;

length 1-30 to 1-17".

This species was formerly very common
in vinegar, and the " eels in vinegar " were
favourite popular microscopic objects. To
the freedom of our vinegar from mucilage,
and the addition of sulphuric acid allowed
by law, must be attributed their compara-
tive rarity in the present day. Still, if to

cheap vinegar, in which a few may be per-

ceived by a hand-lens, a little flour be added,
they may be bred in swarms.

3. Any. tritici (PI. 10. tig. 0). 20 times
as long as broad in the adult state ; length
1-42 to 1-4"

;
pharynx with an exsertile

spear, trilobed at the base.

Found in blighted wheat, and sometimes
infesting the young plants, burrowing in the

leaf-sheaths, where we have found them re-

producing by ova, in great numbers.
4. Any. ylntini.i. About 20 times as long

as broad, terminating posteriorly in a tine

elongated point ; length 1-15".
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Found in sour paste.

Other so-called Anguilkdtz are found in

the same situations as A. JkmabUis. See
Enoplid^;.

It is almost impossible to dissect these

minute beings in the ordinary manner ; the

best method of proceeding is to wound the

body, and gently press out the contents

under water.

Bibl. Duges, Ann. d. Sc. Nat. 1826, ix.

;

Bauer, Phil. Trans. 1823 ; Ehrenberg, Sym-
bol. Phys.; Dujardin, Helminthes ; Davaine,

Ann. N. H. 1856, xviii. p. 268 ; Sur VAn-
guitt. d. ble nielle; Kiihn, Sieb. & Kolliker's

Zeitsch. 1857, p. 129 ; Bastian, Linn. Trans.

1865, xxv. 73 ; Cobbold, Entozoa.

ANGUILLU'LIDvE.—A family of non-
parasitic nematoid worms.

This family corresponds pretty nearly to

the Enoplidre of Dujardin. The genera

have been revised by Bastian in an excel-

lent monograph, in which several new ge-

nera and 100 new species are described and
figured ; to which we must refer those who
are specially interested in this curious group.

Bibl. Bastian, Trans. Linn. Soc. xxv. 73,

1865.

ANGUINA'RIAjLamk^ETEA, Lamx.).
—A genus ofmarine Polyzoa,of the suborder

Cheilostomata, and family Eueratiadse.

Cliar. Cells tubular, erect, scattered, rising

from a creeping fistular fibre adnate to a
foreign base ; aperture terminal or subter-

minal. Two British species :

—

1. A. spatidata. Cells spatidate at the

end, curved, ringed.

2. A. truncata. Cells truncate at the end,

surface punctate, not ringed.

Two foreign species : A. dilatata, A. li-

gidata.

Bibl. Johnston, Brit. Zooph. 292 ; Gosse,

Mar. Zuul. ii. 13; Busk, CatalogueMar. Pohjz.

31.

ANGUINEL'LA, V. Bened.—A genus of

marine Polyzoa, of the suborder Ctenosto-
mata, and family Vesiculariadaj.

One British species: ^4.^a/?nata,palniately

branched, largely composed of mud ; ten-

tacles 12 ; no gizzard.

Bibl. Gosse, Mar. Zool. ii. 22 ; Van Be-
neden, Bech. sur les Bryozoaires, $c.

ANGULAR APERTURE—The angu-
lar aperture of an object-glass is the angle

measured by the arc of a circle, the centre

of which is formed by the focal point of the

object-glass, the radii being formed by the

most extreme lateral rays which the object-

glass admits.

Thus let fig. 10 represent a perpendicular

section of the lowest combination of an

object-glass of small aperture : a is the

Fig. 16. Fig. 17.

angle of aperture ; and f, e are the most
oblique rays which the object-glass will

admit ; the angle is measured by the dotted

arc b. In the object-glass of larger aper-

ture, fig. 17, the arc b which measures the

angle is much larger, and the radii repre-

senting the extreme lateral rays are much
more oblique. Hence it is evident that the

object-glass of larger aperture admits all

those rays admitted by that of less aperture

and a certain number of other rays, these

being more oblique.

Measurement of the angle of aperture.—It

is of the utmost importance to know the

angle of aperture of the object-glasses used
in investigations ; because the appearances

presented by objects vary according to the

magnitude of this angle, and this variation

must always be taken into account in de-
termining the structure of an object from
its appearance. A particular piece of appa-
ratus is requisite for this purpose (fig. 18),

Fig. 18.

which may easily be constructed as follows.

A rectangular piece of board must be pro-

cured, the shortest sides of which are about
2 inches longer than the body of the micro-
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scope, and the longer sides twice this length.

A small hole must then be made opposite

the middle of one of the long sides, at about

half an inch from its margin, and from this,

as a centre, a semicircle must be traced

upon the board, and the semicircular line

divided into 180° ; the portions outside the

semicircle being cut away. The wooden
plate of this form is shown in perspective in

the woodcut. A flat thin piece of wood (a)

rather broader than the body of the micro-

scope, a little longer than the radius of the

semicircle and pointed at one end, is then

placed upon the board in such maimer that

the pointed end corresponds with the gra-

duated margin, whilst the other end is

transfixed by a pin (b) which below is driven

into the board. Thus we have a rotating

arm or radius of the semicircle, which may
be compared to the hand of a watch or clock,

the pin forming the centre of rotation. To
the upper surface of this arm are glued two
thin pieces ofwood, excavated in the middle,

so as to form supports for the body of the

microscope ; the excavations should be tri-

angular, the apex being directed downwards.
When used, the object-glass to be tested

is screwed to the end of the body next the

pin, and so adjusted that its focal point is

as nearly as possible perpendicularly over

the pin. A lamp is placed 2 or 3 yards

from the board and upon exactly the same
level as the axis of the body of the micro-

scope, the straight side of the board being-

next the lamp ; and when the arm has been

so adjusted that the pointed end is opposite

90°, the lamp is so placed that the flame is

seen through the body of the microscope.

The eyepiece is next put into the other end.

The arm supporting the body of the micro-

scope is then moved on one side, the body
looked through in the usual manner, until

the field is seen to be divided into two parts,

a dark and a luminous half; the degree

which the pointed end of the arm coincides

with is then noted, and the arm is moved in

the other direction until the division of the

field is again seen ; the number of degrees

included in the arc thus traversed, measures

the angle of aperture.

It has been objected that this method
does not afford an exact estimate of the

angle of aperture. But it is sufficient for all

practical purposes; for it is a fact that an
object-glass which, according to the above
method, is of larger aperture than another,

will display markings which the one of less

aperture wiU not.

As an object-glass of large aperture ad-
mits a greater number of oblique rays than
one of less aperture, the central rays being

in nowise interfered with, so the total num-
ber of rays admitted is greater, and objects

will thereby be more Brilliantly illuminated.

This is one of the advantages gained by the

use of an object-glass of large aperture ; and
the explanation applies especially to its use

in the examination of opaque objects, in re-

gard to which it can be readily understood
that a greater number of the rays reflected

from all parts of an obj ect being admitted,
will render it more luminous and distinct.

In this case the same effect would be pro-

duced by condensing an additional amount
of light upon the object.

But strictly speaking, large angular aper-

ture in an object-glass used in the exami-
nation of opaque objects is disadvantageous

;

for although objects thus viewed appear
very luminous, brilliant and beautiful, yet a

number of the rays which cannot enter au
object-glass of small aperture from their ob-

liquity, and which thus map out as it were
the form and structural appearances of the

object, are admitted by an object-glass of

large aperture, aud thus the contrast by
which the various parts are rendered visible

will be destroyed. This applies especially

to uncoloured objects ; for those which are

coloured are best seen under a glass of larger

aperture, the difference between the tiuts of

colour reflected being suflicient to render

each part distinct.

There is, however, another far more im-
portant use of large angular aperture in an
object-glass. It was first found by Goring
that longitudinal and transverse lines upon
the scales of Lepidopterous and other in-

sects could be seen under certain object-

glasses, but not under others ; and that the
power of displaying these, or the penetrating

power of the object-glass, as it is called,

depended upon the magnitude of the an-
gular aperture. The same has since been
found the case with the markings upon the

valves of the Diatomaceae.

1. If the prepared valve of a Gyrosigma
be examined under an object-glass of 1-4

or 1-8 of an inch focus, and an angular
aperture of 00° or 70°, as illuminated by
the ordinary light of the mirror, nothing
more is seen than the more or less coloured
valve with a distinct outline, the central

line and the nodules ; and no change is

produced in the appearances, however iu-

tensely (he object may be illuminated. But
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if an object-glass of larger angular aperture

be used, a number of fme dark parallel lines

are seen traversing the valve. Hence the

object-glass of larger aperture possesses a

particular power of rendering indications of

structure evident, which is not possessed by
the one of less aperture.

2. If, in the same experiment, the mirror

be brought towards one side of the stage,

and the light be then thrown upon the ob-

ject, the lines will become more distinct if

previously visible, and frequently visible

when not so before.

3. Placing a stop in the condensing lenses

of the achromatic condenser or object-glass

will increase the distinctness with which the

markings are seen, if already visible, and will

frequently render them visible when not so

before.

These experiments show, that using an

object-glass of large aperture in the exami-
nation of an object, bringing the mirror to

one side, and placing a central stop in the

object-glass or the condenser, or in both,

produce the same effect, viz. that of render-

ing the markings upon an object visible

when not so previously, or of rendering

them more distinct if previously visible.

And it is evident that the alterations of the

conditions under which the object is exa-

mined in the above experiments, involve

simply the viewing of the object when illu-

minated entirely or more completely by ob-

lique light. For an object-glass of large

aperture admits more oblique rays than one

of less aperture, the central rays being in

no wise interfered with ; inclining the mir-

ror to one side, causes all the rays which
are reflected from it to become oblique

;

and the use of central stops excludes all

the central rays, so that only the oblique

rays are admitted. Hence the visibility or

greater distinctness of the markings upon
an object depends upon its illumination by
oblique light.

Experiment also shows that the degree of

obliquity of the light requisite, varies with

the delicacy or fineness of the markings,

being greater as these are more delicate ; so

that the most delicate markings require the

most oblique light which can possibly be ob-

tained, to render them evident, and the an-

gular aperture of the object-glass must ne-

cessarily be proportionately large, otherwise

none of these oblique rays could enter it.

In attempting to explain these pheno-

mena, we may take the opportunity of exa-

mining somewhat minutely the reason why

objects become visible to us under various

circumstances.

The ordinary cause of objects becoming
visible to us under the microscope, is that a

certain number of the rays of light trans-

mitted through or incident upon them or

their parts, either become absorbed, re-

fracted orreflected. Hence the parts atwhich
refraction or absorption occurs, may become
either coloured or dark, whilst those which
transmit or reflect the light, become lumi-

nous. We shall leave the cases of absorption

and reflection out of the question at present,

and consider only those of refraction.

If the parts which refract the light are

large in proportion to the power of the ob-

ject-glass, and of irregular form, they will

refract a certain number of rays so that

these cannot enter the object-glass, and
they will hence become dark, and will map
out, as it were, in the image formed of the

object, the structural peculiarities of the

object. But if the parts are minute, of a
curved form and approximatively symme-
trical, they will act upon the light trans-

mitted through them in the manner of

lenses, and their luminous or dark appear-

ance will vary according to the relation of

the foci of these to that of the object-glass.

Thus, the parts of an object may appear

dark and defined, from the refraction of the

light from the field of the microscope ; also,

from the concentration or dispersion of por-

tions of the light by these parts, all the rays

being admitted by the object-glass, or en-

tering the field. In speaking of the parts

being small or large, it must be understood

that the refractive powers of the objects are

assumed to be the same; for if the object

be large and the substance of which it is

composed have a low refractive power, the

same effect may be produced as if the object

were small and of high refractive power, the

form being also the same.

Another condition, rather physiological

than optical, is concerned in the question

of the distinctness with which an object is

seen, nay, even of its absolute visibility. It

consists in the relation which the luminous-

ness or darkness of an object bears to that

of the field or backgTound upon which it is

apparently situated; and all objects, even
those seen with the naked eye, may be re-

garded as viewed upon a back-ground or

field, comparably to an object viewed in the
field of the microscope. The familiar in-

stance of the visibility of the stars by day
from the bottom of a coal-pit, whilst invi-
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sible from the surface of the earth, may
serve to illustrate this point. The same
phenomenon is constantly met with in

microscopic investigations ; thus it is well
known that parts of structure which are

visible most clearly by the light of a lamp in

a dark room, cannot be distinguished when
the room is illuminated by ordinary day-
light; and luminous objects are best seen
on a black ground, and dark objects on a
light ground.

The refraction of the light out of the field

of the microscope or beyond the angle of

aperture of the object-glass, is the ordinary

cause of the outlines of objects becoming
visible ; and in these cases an increase of the

angular aperture of the object-glass will im-
pair their distinctness, because it will allow
of the admission of those rays which would
otherwise have been refracted from the field,

and the margins will become more luminous
and less contrasted with the luminous field.

All that is required here is that the object-

glass shall be achromatic, and that the mar-
ginal rays shall not be decomposed, so that

any of the coloured rays should enter the
field ; in which case, the margins of the ob-
jects would appear coloured instead of black,

and thus the contrast requisite for distinct-

ness would he lost.

The cause of the distinctness of an object

by refraction, all or nearly all the rays en-
tering the field of the microscope, may be
investigated in a drop of oil immersed in

water, or in a drop of milk, as illuminated

by light reflected from an ordinary mirror.

The refractive power of the globules is so

great and their form such, that each exerts

the action of a minute spherical lens ; and
the parts within the margin will appear
light or dark accordiug to the relation of

the focus of the little lens to that of the

object-glass. Under an object-glass of small

aperture and moderate power, the outline

will alwa3rs appear black, because the mar-
ginal rays do not enter the object-glass.

But in certain objects, the irregularities

of structure are of such extreme minute-
ness, or the difference of the refractive

power of the various portions of the struc-

ture is so slight, that the course of the rays

is but little altered by passing through
them ; and under ordinary illumination,

all the rays will enter the object-glass;

neither are the rays accumulated into little

cones or parcels of sufficient intensity to

map out the little light or dark spots in the

field of the microscope according to the

relation of their lenticular foci to that of
the object-glass.

Let us take the instance of an obj ect with
minute depressions on the
surface, as the valve of a

Gyrosir/ma (Pleurosir/-

ma). These are so mi-
nute, that when the light

reflected from the ordi-

nary mirror is used, the

rays passing through the

depressed and the unde-
pressed portions are not
sufficiently refracted to

cause either set to be ex-
cluded from the object-

glass, consequently both
sets will enter it. This
may be supposed to be '

represented in fig. 19,

where the slightly oblique and converging
rays passing through a portion of the valve

become separated into two sets, one passing

through the thinner depressed portions, the

other through the thicker and undepressed

portions; both sets enter the object glass.

Fig. 20.

.!<=>!

But on transmitting oblique light through
the object, as represented in fig. 20, one set

of the rays will be refracted so as not to

enter the object-glass, whilst the other set

will gain admission ; thus the two parts,

which have differently refracted the rays,

will become distinct. If the markings were
more delicate, or the difference between the
refractive power of the two portions of the

valve were less than that represented in

fig. 20, both sets would enter the object-

glass. But on rendering the light still more
oblique, one set would be again excluded,

from being refracted out of the field. Hence
it is evident why the angular aperture of

the object-glass must be larger, as the
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markings are finer, or the difference between
the refractive power of the two portions of

tissue is less ; because the obliquity of the

light requisite to cause the exclusion of one
set of the rays will be very great, and the
other set will be too oblique to enter the

object-glass, unless it be of correspondingly

large aperture.

The most difficult point to explain, has
been how it is that an object-glass of large

angular aperture will render markings evi-

dent which were not visible under an
object-glass of smaller aperture ; because it

would naturally be imagined that the larger

aperture would admit both sets of rays (rig.

20), one of which was excluded by the

object-glass of smaller aperture. The diffi-

culty vanishes when it is recollected that

the additional rays admitted by the object-

glass of larger aperture are more oblique

;

hence one set of these rays will be refracted

from the field of the microscope, whilst the

other set will enter the object-glass, and
will illuminate the more highly refractive

parts of the object; thus the two kinds of

differently refractive structure become di-

stinctly separated, one appearing dark, the

other luminous ; and thus we illuminate

one part of the object, whilst the illumina-

tion of the other is not increased. Or, to

simplify this very important point, the

object may be regarded as illuminated by
two sets of rays, one corresponding to those

admitted by the object-glass of small aper-

ture, the other set corresponding to these

plus those admitted by the excess of angular
aperture of the second obj ect-glass over the
first ; the first set of rays not being suffi-

ciently oblique to allow of a portion of them
being refracted beyond the angular aperture
of the first object-glass, whilst the second
set are so. Hence under the object-glass of

larger aperture, the distinctness of the mark-
ings is impaired by the admission of the

first set of rays. Now this always occurs
when objects are examined under an object-

glass of large aperture ; although the more
oblique rays render the markings visible,

by their illuminating one part of the object

and not the other, the less oblique rays
render them indistinct by illuminating both
parts, unless the central stop be used, which
totally intercepts all but the very oblique
rays, and allows the markings to be seen in

perfection, as illuminated by the more ob-
lique rays alone.

Refraction of the rays of light has alone
been considered thus far; the action of

oblique light and angular apert ure in relation

to colour and reflection has been neglected.

The question of colour is easily answered.
Neither oblique light nor large angular aper-

ture possesses any power of rendering co-

loured transparent obj ects more distinct

;

and markings, when arising from the pre-

sence of pigment, are perfectly visible under
an object-glass of small aperture, and the
ordinary light of the mirror.

It has been assumed that the oblique light

requisite for the display of the markings
upon objects is separated into two sets of
rays by refraction ; but it might be ques-
tioned whether these are not separated by
reflection. There can be no doubt that the
latter is not generally the case : perhaps the
most important reason which may be as-

signed for this is, the considerable compa-
rative breadth of the luminous portions, of

the valve of the Gyrosigma for instance.

On transmitting unilateral light obliquely
through the valve of an Isthmia, in which
the depressions are ver}' large, in such man-
ner that part of it is reflected by portions of

them, it is easily seen how small the amount
of reflected light is ; and this because the
surface of the depressions is curved, and thus
the portions inclined at the requisite angle
for reflection are also very small. As the
amount of light reflected is so small in this

case, it would be inappreciable in that of

the Gyrosigma, in which the depressions are

so exceedingly minute. In fact, attention

to this point affords a means of distinguish-

ing whether an object is illuminated by re-

flection or refraction. When, however, the
light is extremely oblique, the light parts of

objects are mostly illuminated by reflection.

It has been shown, that the efficacy of
large angular aperture depends upon the
illumination of the objects by oblique light

;

and that the action of oblique light depends
upon one set of rays being usually refracted

from the field. Let us now attempt to trace

the relation of the penetrating power of an
object-glass to its defining power. It has
been stated, that penetrating power depends
upon angular aperture ; and as angular aper-

ture owes its efficacy to oblique light, the
relation of oblique light to penetration is

evident. Is there any essential difference

between penetrating and defining power ?

This question will be best answered by ex-
periment. If we take a fragment of the
valve of an Isthmia, and examine it under a
high power of small aperture, all the parts

are very distinctly seen by the ordinary light
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of tho mirror ; and the various depths of

shadow of the different parts of the depres-

sions and the undepressed portions render

these also clearly distinguishable (PI. 13.

fig. 2 c) ; and when an object-glass of very

large aperture is used, the distinctness is

rather impaired than improved. But if we
examine a fragment of the valve of a Gyro-
siyma, and this requires an object-glass of

large aperture to render the markings visible,

no distinction of the various parts of the

depressions and the undepressed portions is

visible ; all we see is, that the depressions,

as a whole, are dark, and the undepressed

portions are luminous (PL 11. figs. 89, 40,

48). Hence the Isthinia requires defining

power, whilst the Gyrosiyma requires pene-

trating power and large angle of aperture,

to exhibit the markings
;
yet the structures

differ only in size. And there can be no
doubt that if we could examine the valve of

the Gyrosiyma under a power as high rela-

tively to the size of the depressions, as that

under which we can examine the Isthmia,

the same relations being preserved between
the angle of aperture of the object-glass and
the angular inclination of the refracted rays,

the various parts of the depressions and the

undepressed portions would be equally re-

cognizable in both cases.

The same relation applies to fine lines

scratched or etched upon glass. It was
noticed by Goring, that although the lines

on the scales of insects required an object-

glass of comparatively large aperture to

show them, yet those existing upon glass

micrometers did not so. But this statement

is only partially correct ; for although the

coarser lines upon micrometers are well seen

under an object-glass of small aperture with

good defining power and direct light, yet

the finest lines upon Nobert's test-slide

require penetrating power in the object-

glass, and oblique light. Thus, R. Beck
found that a -J-tk-in. object-glass of 120°

would show all the 20 sets of Nobert's lines

;

when cut down to 1 10 D
, it woidd not resolve

the 20th band ; at 100° the 17th was tho

limit; at 80° the 14th; and at 60° the 10th.

In conclusion, it may be noticed that

these remarks have been principally con-

fined to one class of objects requiring pene-

trating power, viz. the valves of the Diato-

maceae. This has been done because tho

scales of Insects, which may be regarded as

forming the type of the other class, involve

considerations of a mixed kind, which would
have tended to confuse the subject. The

longitudinal ridges upon the scales of In-

sects, in regard to their relation to penetra-

tion, may be viewed in the same light as

the undepressed portions of the valves of

the Diatomacete ; and the same explanation

will apply to the visibility of the one as to

the other, under the various conditions.

The transverse lines seen upon the scales

of insects are noticed under Scales of In-
sects. The structure of the valves of the

DiATOMACE-a: is discussed under that head

;

see also Introduction, p. xxxiv, /.

We have thought it better to refer the

angular apertures of the various object-

glasses to the article Test-objects.
Bibl. Lister, Phil. Trans, exxi; Goring,

Mierographia ; Pritchard, Microscopic Cabi-

net; Gillett, Pyoc. .Ru;/. 6'oc.vii.16; Wenham,
Month. Micr. Journ. iii. p. 300, iv. p. 124;
Mayall, Month. Micr. Journ. i. p. 1G9, ii.

p. 79 ; Brakey, M. M. J. iv. p. 237 ; Pigott,

31. M. J. iii. p. 305, iv. p. 134 ; R. Beck,

Treatise e\c., p. 19.

ANIMAL.—The definition of an animal
in reference to the distinction from vege-
tables is discussed in the article Vege-
tables.
ANIMALCULE.— A little animal; a

term usually applied to the Infusoria, Ro-
tatoria, &c. It was formerly applied also

to many of the lower Algte. The Latin
term animaleulum (plural animalcula) is

frequently met with.

ANIMAL KINGDOM.—In accordance

with our plan, as laid down in the Preface,

we give here a tabular view of the animal
kingdom, so that the position of the various

classes and orders alluded to in various parts

of this work may be readily found. Those
classes, orders, families and genera to which
particular interest is attached in relation to

structure or otherqualities, which the micro-
scope is required to investigate, are specially

treated of under their respective heads.

Kingdom. ANIMA'LIA.

Subkingdom I. Veetebba'ta.

Class I. Mamma'lia.

Order 1. Bi'mana.
Homo, man.

Order 2. Quadru'mana.
Simia, ape ; Cercopithecus, common
monkey; Scmnoj>ithccus,lndian mon-
key.

Order 3. CHEinop'TEEA.
Veycrtilio, bat.
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Order 4. Insecti'vora.
Erinaceus, hedgehog ; Tulpa, mole.

Order 5. Carni'vora.
Canis, dog and wolf ; Ursus, bear

;

Fells, lion ; Phoca, seal; Nasua, coati-

niondi.

Order 6. Cbta'cba.
Balcena, whale ; Pkocwna, porpoise

;

Halicore, dugong.
Order 7. Pachyder'mata.

Equus, horse ; Elephas, elephant ; Sus,

hog ; Hippopotamus ; Choiropota-
mus.

Order 8. Rumijntan'tia.

Bos, ox ; Camelus, camel ; Cervus, deer
;

Capra, goat ; Ocis, sheep.
Order 9. Edenta'ta.

Dasypus, armadillo ; Bradypus, sloth.

Order 10. Roden'tia.
Cavia, guinea-pig ; Lepus, hare ; Mas,
mouse and rat ; Seiurus, squirrel

;

Castor, beaver and musk-quash

;

CliinchiUa.

Order II. Marsupia'iia.
Macropus, kangaroo ; Didelphys, opos-

sum.
Order 12. Monotrem'ata.

Omithorhynchus, duck-billed platypus.

Class II. Aves, birds.

Order 1. Rapto'hes; birds of prey.
Aquila, eagle ; Strix, owl.

Order 2. Insesso'res
;
perchers.

Fringilla, finch ; Hirundo, swallow

;

Turd/us, thrush, blackbird.

Order 3. Scanso'res
; climbers.

Cuculus, cuckoo ; Psittacus, parrot.

Order 4. Galli'na.
Gallus, fowl ; Columba, pigeon.

Order 5. Grailato 'res.

Struthio, ostrich ; Grits, crane.

Order 6. Natato'res.
Larus, gull ; Anas, duck ; Anser,

goose.

Class IDT. Reptilia, reptiles.

Order 1. Chelo'nia.
Testtido, Tortoise.

Order 2. Sau'ria.
Crocodilm, crocodile ; Lacerta, lizard.

Order 3. Ophtd'ia.
Boa ; Coluber, snake.

Order 4. Batra'chia.
Pana, frog; Bufo, toad; Triton, water-

lizard
; Menopoma.

Order 5. Perennibranchia'ta.
Siren,

Class IV. Pisces, fishes.

Order 1. Ganoi'dea.
Lepidosteus, bony pike; Sturio, stur-

geon.

Order 2. Placoi'dea.
Squalas, shark

; Paia, ray.

Order 3. Ctenoi'dea.
Perca, perch.

Order 4. Cycloi'dea.
Salnio, salmon ; Clupea, herring ; Cy-
prinus, carp.

Subkingdom LI. Mollitsca.

Class I. Cephalop'oda.
Sepia, cuttle-fish.

Class II. Gasterop'oda.
Helix, snail ; Limax, slug.

Class HI. Pterop'oda.
Clio.

Class IV. Conchip'era, shell-fish.

Ostrea, oyster ; Mytilus, mussel.
Class V. Brachiop'oda.

Terebratula, lamp-shell.

Class VI. Tunica'taI.
Ascidia, Salpa, Botrylhis.

Class VII. Polyzo'a (Bryozoa)!, Sea-
mats, &c.

tt These two classes form the Molluscoida
of Milne-Edwards.

Subkingdom III. Articulata (Arlhro-
p'odd).

Class I. Crustacea, crabs, lobster, &c.

Order 1. Decap'oda.
Canter, crab ; Astaeus, lobster and cray-

fish.

Order 2. Stomap'oda.
Squilla.

Order 3. Amphip'oda.
Gammarus, freshwater shrimp.

Order 4. Isop'oda.

Oniscus, wood-louse ; Asellus, water
wood-louse ; Limnoria.

Order 5. Phyllop'oda-j-.
Branchipus, Artemia.

Order 6. Cladc-CeraI".
Daphnia, water-fleas.

Order 7. Cirripe'dia (Cirrhopoda).
Balanus, acom-shell ; Anatifa.

Order 8. CoPEp'ODAt.
Cyclops.

Order 9. Ostraco'da-j-.

C'ypris.

Order 10. Siphonos'toma (Ichthyo-
phthira) ; fish-lice.
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Order 11. Pcecilop'oda.
Litnulus, king-crab.

tttt These four orders form the Entomo-
straca (water-fleas) of some authors.

Class II. Arachni'da, spiders.

Order 1. Arane'ida.
Aranea, house-spider ; JSpeira, garden-

spider.

Order 2. Pedipal'pi.

Scorpio, scorpion.

Order 3. Solie'uga.
Galeodes.

Order 4. Pseudoscorpio'nes.
Chelifer.

Order 5. Phalangi'ta.
Phalangium, harvest-spider.

Order 6. Acari'na.
Acarus, mites.

Order 7. Tardig'rada ( Colopoda) ; water-

bears.

Order 8. Pycnogon'ida (Polygonopoda).

Pycnoijonum.

Class III. Insecta, insects.

Order 1. Coleop'tera.
Beetles.

Order 2. Orthop'tera.
Blatta, cockroach ; Acheta, cricket.

Order 3. Hemtp'tera.
Cimex, bug ; Aphis ; Aphrophora, cuc-

koo-spit.

Order 4. Neurop'tera.
Ephemera ; Libellula, dragon-fly.

Order 5. Lepidop'tera.
Butterflies and moths.

Order 6. Hymenop'tera.
Apis, bee ;

Vespa, wasp ; Formica, ant.

Order 7. Dip'tera.

(Estrus, bot-fly ; Musea, house-fly.

Order 8. Strepsip'tera, bee-parasites.

Stylops.

Order 9. Aphanip'tera (Sipkonaptera
;

Siictoria).

PuUx, flea.

Order 10. Anoplu'ra.
Pedictdus, louse.

Order 11. Thysanu'ra.
Lepisma, Podura.

Order 12. Myriap'oda.
lulus, Lithobius.

Class IV. Annulata (Ancllida).

Order 1. Setig'era.
Lumbri'cus, earthworm; Nais; Tubife.v;

Aphrodita.

Order 2. Sucto'ria.
Hirudo, leech.

Order 3. Turbella'hia.
Plauaria.

Class V. Rotatoria (Botifera).

Order 1. Rotato'ria.

Class VI. Entozo'a.

Order 1. Cestoi'dea, Tape-worms.
Tce-nia ; Bothriocephalus, Acavthocepha-

Im (Cystica, Cysticercus, Echiuococ-

eus, Cwnurus.)

Order 2. Tremato'da.
Dis'toma, fluke (Cercaria); Gyrodac-

tylus.

Order 3. Acanthoceph'ala.
Echinorhynchus.

Order 4. Nematoid'ea.
Trieocephalus, Filaria, Ascaris (Oxy-

uris), Anguillula, Gordim.

Subkingdom TV. Radiata.

Class I. Echinoder'mata.

Order 1. A'poda.
Sipimcidus, Chirodota.

Order 2. Pedicella'ta.
Asterias, star-fish ; Echinus, sea hedge-
hog ;

Ophiocoma ; Spatangvs.

Class lit- AcAi<E'PHi2E,Medus8e. Sea-nettles.

Order 1. Discophora*.
Medusa, sea-nettle, jelly-fish ; Bhizo-

stoma, Cyancea, Tliaumantius.

Order 2. Ctenoph'ora.
Beroe.

Order 3. Siphonoph'oha*.
Physalis, Portuguese man-of-war.

Class Hit. Pol'ypi (Zoophytes).

Order. 1. Anthozo'a.
Actinia, sea-anemone j Gorgonia, sea-

fan ; AlcyoniuvL

Order 2. Hydroi'ba *.

Hydra, Sertidaria, Tubularia.

tt These two classes are united by some
authors to form the class Ccelenterata.

*** These three orders form the Hy"Dro-
medtjs-s: or Hydrozoa of some authors.

Subkingdom V. Protozoa.

Class I. Infusor'ia.

Class II. Rhizop'oda.

Order 1. LoBO'SA.
Amoeba, Arcclla.
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Order 2. Radiolaeia.
Actinophrys, Acineta ; Polycystina.

Order 3. Reticulabia.
Gromia, Foraminifera.

Class III. Sponglda.

Bibl. Rymer Jones, Animal Kingdom

;

Todd's Cyel. of Anat. and Phys. ; Siebold
and Stannius, Lehrb. d. vergleich. Anat.

;

D'Orbigny, Diet. oVJSistoire Nat.; V. d.

Hoeven, Handbuch der Zoologie ; Owen,
Hunterian Lectures ; Carpenter, Compara-
tive Physiology ; Cuvier's Animal Kingdom,
by Blyth, Mudie, Johnston, Carpenter and
Westwood ; the new edition of the Pegne
Animal ; Vogt, Zoolog. Brief

e

; Gosse, Ma-
rine Zoology ; Cams, Ic. Zootomies (Inver-

tehratd); Blanchard, VOrganis. du Pegne
Animal ; Leydig, Lehr. d. Histol. ; Van
Beneden, Anat. Comparee ; Chenu, JEncyel.

oVHist. Nat. (8000 figs.), 1866; Giebel,

Naturg. d. Thierreichs (8000 figs.), 1865;
Bronn, Die Klassen und Ordn. J. Thier-

reichs, 1859-67.

ANISONE'MA, Duj.—A genus of Infu-

soria, belonging to the family Theeamona-
dina.

Char. Body colourless, oblong, more or

less depressed, covered with a resisting

tegument, from an aperture in which two
filaments emanate; one flagelliform and
directed forwards ; the other thicker, trail-

ing and retracting the body of the animal

;

movement slow. 2 species :

—

1. A. acinus. Movement directly for-

wards, colourless, aquatic; length 1-1280
to 1-810".

2. A. sulcata (PI. 23. f. 12). Movement
vacillating in a circle ; colourless, aquatic

;

length 1-1100".

Dujardin suggests that the Bodo grandis

of Ehrenberg is referable to one of these

species, as also to the genus Heteromita,
Duj.

Bibl. Dujardin, Infmoires, p. 345.

ANKISTRODESMUS, Corda.—A genus
of Desmidiaceee.

Char. Cells elongated, attenuated, entire,

aggregated into faggot-like bundles.

The cells only diner from those of Closte-

rium in their aggregation. Species :

—

1. A. falcatus, Corda (Phaphidium fasci-
cidatum, Kiitz.). Cells numerous, crescent-

shaped : aquatic ; length 1-549", breadth
1-7353" ; common. (PI. 10. fig. 47.)

2. A. fusiformis, Corda.
| n -i -l j

3. A. convolutm, Corda. f
^ausDaa -

Bibl. Ralfs, Brit.Besmidiets, pp. 179 and

222; Corda, Almanack de Carlsbad, 1835,
p. 121 ; 1838, p. 199.

_
ANNUAL RINGS.— The concentric

lines seen in transverse sections of Dicoty-
ledonous stems (fig. 21) generally indicate

Fig. 21.

Cross section of a Dicotyledonous stem with annual
rings.

successive annual additions to the woody
structure, and in these cases depend on the
difference of the character or condition of
the tissues produced at different seasons.
Ordinarily there are a number of ducts
grouped near the inner part of each con-
centric layer of wood, as in the Oak. In
the Sumach a layer of cellular tissue occurs
at the boundary of each ring. In the Coni-
fers, the markings result from the greater
thickness of the secondary deposits on the
walls of the cells in the outer part of each

Fig. 22.

Magnified cross section of stem of Pinus, exhibiting
parts of three annual rings, 1, 2, 3.

layer, no ducts existing in their wood (fig.

22).

It seems that these rings cannot be taken
strictly as annual rings in all trees, especially

in those of equable climate, since they ap-

pear to depend upon external influences

affecting the activity of vegetation; and
thus, even in temperate climates, a great

loss of foliage in the summer, followed by
E
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recovery, may produce two rings in one year.

In moist tropical climates, where the leaves

reappear almost continuously, the rings pro-

bably answer to periods of great renewal of

foliage.

ANNULATA, Anellida.—The class of

red-blooded worms, &c.

Char. Elongated animals, living in water
or moist earth, not parasitically within other

animals; body usually jointed; feet not

jointed, and frequently replaced by bristles

or retractile setigerous tubercles. Respira-

tion effected either by external branchiae or

by internal vesicles, or by the skin itself.

Distinct organs of circulation present, con-

tractile vessels replacing a heart. Nervous
system consisting of a single or double
ventral cord, furnished with ganglia at

intervals, and encircling the oesophagus
above.

The skin consists of a very delicate struc-

tureless and transparent epidermis, beneath
which (in Hamocharis (Piscicola), Clepsine

and Nephelis), there is a layer of cells, which,
in the adult animals, presents the appearance
of a fenestrated membrane (PI. 40. fig. 16).

The cells (PL 40. fig. 105) leave spaces

between them which appear like holes

;

but the addition of acetic acid brings to light

in each space a distinct nucleus (PL 40.

fig. 16 r), and in very young animals the

clear spaces are distinct cells, distinguishable

from the surrounding cells by their size and
containing numerous clear vesicles as well as

a nucleus. The smaller cells contain a

nucleus and numerous nuclear granules.

Beneath this cellular layer are numerous
large fat-cells, pigment-cells and connective

tissue, the latter consisting of a transparent,

homogeneous, semisolid mass. A layer of

fine but firm fibres, crossing each obliquely,

is said to be sometimes met with beneath
the epidermis and forming a coriuni or true

skin.

In the Turbellaria, the outermost cuta-

neous layer consists of ciliated epithelium.

Theopalescent and oftenbeautifullycoloured

skin of many of the Annulata does not gene-
rally owe its tints to distinct pigment, but to

iridescence produced by the fibres.

The rings of the body are usually furnished
with bristles or hairs, sometime? arranged in

tufts, at others covering the greater part of

the surface of the body.
The bristles are most exquisite objects

for microscopic observation, displaying the

greatest variety of form, constituting lances,

spears, knives, saws, sickles, hooks, See,, of

innumerable elegant shapes, often curiously

jointed, and usually fashioned out of an
elastic material that rivals the clearest glass

(Gosse). Sometimes foliaceous appendages
cover the body like scales. Most of the

Annulata are covered with a kind of mucus,
secreted by the cutaneous glands ; some
live in leathery tubes or sheaths ; in others

a case is made by the consolidation of the
secretion from some part of the skin with
fragments of shells, grains of sand, &c. ; in
others, again, the calcareous tubes appear to

be wholly secreted by a portion of the cuta-
neous surface.

The »u(scular system is usually well deve-
loped. The muscular fibres are in some
arranged in three layers, an outer consisting

of annular, an inner of longitudinal, and an
intermediate of oblique fibres ; in others

there is an outer layer of oblique fibres, an
inner of longitudinal, with annular fibres at

the two ends of the body. The muscular
fibres consist of cylinders, the transverse

section of which is rounded (P1.40.fig.l7«),

flattened or incurvated (PL 40. fig. 17 b).

They are covered externally by a delicate

sheath or sarcolemma (PL 40. fig. 18i). The
cylinders themselves consist of a clear, homo-
geneous, cortical substance (PL 40. fig. 18 a),

and an internal cavity (c), the latter being
rilled with a finely granular substance, in

which scattered nuclei are imbedded (PL 40.

fig. 17 c). At the two ends of the body,
the muscular fibres branch dichotomously
(PL 40. fig. 19 c). The fibres are usually

smooth, but sometimes longitudinally or

transversely striated ; this appearance arising

either from folds in the sarcolemma or proper
sheath, or from the granules being arranged
in linear series.

In the Turbellaria, the muscular system
is but slightly developed, the tissue beneath
the skin consisting of globular masses re-

sembling the general parenchyma of the
bod}' ; and in this, peculiar cellular bodies
are often imbedded, resembling the urti-

cating organs of the polypes. These en-
close six, eight, or more rod-shaped bodies,

which are sometimes parallel with each
other, sometimes somewhat spirally curved.

The cell-membrane of these bodies subse-

quently disappears, and they frequently

project beyond the skin. Leydig figures

similar rod-shaped bodies as occurring in

the nuclei of the fat-cells situated beneath
the skin.

In many of the Annulata, the muscular
fibres are grouped into distiuct bundles,
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serving to move the bristles, parts of the

mouth, &c.

Beneath the skin at the ends of, or all

over the body, a number of peculiar glands
exist ; these consist at the closed end of a
nucleated cell (PI. 40. fig. 19 b d), and a

long, somewhat coiled duct opening at the

surface of the body.
The nervous system consists of a longitu-

dinal, single or double series of ventral

ganglia, connected by longitudinal cords
;

the uppermost ganglion lies above the oeso-

phagus, and the two cords which connect
it with the second ganglion encircle this

organ. In some, the ventral ganglia are

absent.

The uppermost ganglion is enveloped in

a neurilemma consisting of longitudinal and
transverse fibres, and not unfrequently pecu-
liar pigment-cells. The cords and filaments

are composed of extremely delicate primitive

fibres, between which, in the ganglia, gan-
glion-globules are situated. The filaments

distributed to the body arise principally

from the ganglia.

Many of the Annulata are furnished with
eyes ; these are usually denoted by the

brown, black or red spots seen upon various

parts of the body. It is a disputed point

whether all these represent true eyes or not

;

but Quatrefages has described a lens, trans-

parent cornea and vitreous humour in some
of them, and he has no doubt that the red
points found at the sides of each ring in

several species of Nais are true eyes.

In some Annulata, no distinct head is

present ; in others this is distinguishable by
its form, and is furnished with eyes and one
or more filaments, which are regarded as

antennas. In those in which the head is not
distinct, the mouth is situated at the anterior

end of the body ; in the others the mouth is

on the ventral surface, and is furnished with
a muscular proboscis. The mouth is usually

surrounded by turgid lips, and sometimes
possesses a distinct dental armature (see

Hirtjdo). The oral aperture is frequently

surrounded by a number of erectile tentacles

or cirri.

The intestinal canal is usually straight,

and furnished with lateral appendages, or

constricted at intervals ; sometimes a sepa-
rate oesophagus, stomach and intestine are

distinguishable. The inner, and sometimes
the outer surface of the alimentary tube is

covered with ciliated epithelium. A yellow
or brown glandular layer surrounding the
alimentary canal represents the liver.

The general arrangement of the circula-

tory system is, that two main vascular trunks,

one dorsal, the other ventral, traverse the
body longitudinally

; and the blood moves
in the dorsal vessel from behind forwards,
whilst in the abdominal vessel it moves
from before backwards ; these trunks being
connected by transverse vessels or meshes
of them. The anterior portion of the dorsal

vessel is usually broader, and appears to

form the rudiments of a heart.

The respiration of the Annulata is effected

either by the skin ; by external gills in the
form of tentacular filaments or tufts, some-
times ciliated ; by ciliated depressions, or

by vesicles at the sides of the body. The
internal convolute ciliated canals, or water-
vessels, which were formerly considered
respiratory organs, are now regarded as se-

cretory tubes. In many instances a trans-

parent colourless liquid occupies the inter-

stices between the skin and the organs of

the body ; this contains colourless (rarely

coloured) corpuscles much resembling the

colourless corpuscles of the Vertebrata ; and
in this lie coils of vessels containing the
coloured blood. The colourless liquid is

the "chylaqueous fluid" of Dr. Williams.
The Annulata are propagated by trans-

verse division, by gemmation, and by means
of sexual organs. The embryos are at first

minute, rounded, and partially covered with
vibratile cilia.

Order 1. Turbellaria. Body bilateral,

soft, covered with vibratile cilia, not seg-

mented ; eyes distinct ; sexless or herma-
phrodite.

Order 2. Suctoria (Apoda). Body
elongate, ringed, without bristles or foot-

like tubercles; locomotion by sucking-disks;

no external branchiae.

Order 3. Ch^topoda (Setigera).
Body ringed, elongate, with feet or setige-

rous rudiments of them ; external branchiae

usually present.

Bibl. Siebold, Lehrb. d. vergl. Anat. i.

;

Jones, Animal Kingd. ; V. d. Hoeven, Handb.
d. Zool. i. ; Milne-Edwards, TodcTs Cyc. of
Anat. 8fc. ; Leydig, Lehrb. d. Histol. ; John-
ston, Brit. Anellida ; Gosse, Mar. Zool. i.

;

Vogt, Zool. Briefe; Olaparede, An. Cheto-

pod,(Qu. Micr. Joum. 1809, p. 300); id.

Ann. Mat. Hist. 1807, xx. p. 337 ; Ehlers,

Die Borstenwurmer, 1809 ; Agassiz, Ann.
Nat. Hist. 1807, xix. p. 242 ;

Quatrefages,

Suites A Buffon; Gegenbaur, Vergl. Anat.

1870, p. 155.

AN'ODUS, Br. & Sc1i. = Seligeria.
e2



ANCECTANGIUM. [ 52 ] ANTENNAE.

ANCECTANGIUM, Br. & Sch.=ZYGo-
DON.
ANOMAL'INA, D'Orb.—With some ex-

ceptions (as An. elegtms, D'Orb., which is a

small Discorbind) the Anomalince are some-

what biconvex Truncatulince, neat, discoidal,

and subnautiloid, with nearly as much con-

vexity of the chambers on the lower as on

the upper side of the shell. Abundant, both

recent and fossil.

Bibl. D'Orb., For. Foss. Vienn. p. 169

;

Carpenter, Introd. For. p. 208.

ANOMALO'CERA, Temp.—A genus of

Entomostraea, of the order Copepoda and
family Diaptomidas.

Char. Head distinguishable from the

bod}', with a bifid beak and a hooked spine

at the base on each side ; thorax with six,

abdomen with four segments ; foot-jaws

three pairs ; last pair of legs differing from
the others ; eyes single, pedunculated in the

male ; right superior antenna with a swollen

hinge-joint (in the male) ; inferior antenna}

not branched, three-jointed, basal joint with

a slender twig. 1 species :

—

A. Patersonii (PI. 14. fig. C, the male).

Marine.
Bibl. Baird, Brit. Entomostr. p. 229

;

Templeton, Trans. Entom. Soc. vol. li. 1837.

ANOM'ODON, Hook and Taylor. See
Neckera and Hypntjm.
ANOPLU'RA.—An order of Insects;

sometimes termed Parasitica or Epizoa.

Cliar. Legs six ; wings none
;

parasitic,

and not undergoing metamorphosis; eyes

two, simple, or none.

These insects are parasitic upon mammals
and birds, and are commonly known as lice.

The order is thus subdivided :

—

Subord. 1. Haustellata (Rhynchota).
Mouth with a tubular, very short

fleshy haustellum.

Fani. 1. "Pediculid^;. Antennas five-

jointed.

Gen. Phthirius. Anterior legs for

waDring, posterior for climbing.

Pedicidus. Legs all for climbing ; ab-
domen of seven segments.

Ha-matopinus. Legs all for climbing
;

abdomen of eight or nine segments.

Subord. 2. Mandibulata (Mallophaga).
Mouth with two horny mandibles.

Fam. 2. Philopteridje. Ajitennas fili-

form, maxillary palpi none.
Philoptcrus. Antenna? five-jointed

;

tarsi two-jointed, claws two.
Trichodectes. Antenna tbree-jointed

;

tarsi two-jointed; with one claw.

Fam. 8. Liotheid^i. Antennae clavate

;

maxillary palpi conspicuous.

Liotheum. Tarsi two-j ointed, with two
claws.

Gyropus. Tarsi two-jointed, with one
claw.

It appears that although the Anoplura do
not undergo metamorphosis as in the more
perfect insects, consisting of larva, pupa and
imago, widely differing from each other in

general appearance, habits and functions,

yet a series of semitransformations takes

place in the shedding of the skin a definite

number of times, by which the individual

acquires a greater symmetry of form, and
most probably a greater perfection of parts

or organs.

Bibl. Nitzsch, Germar and Zi?icken
,

s

Mag. d. Entomol. iii. ; Burmeister, Gen. In-
sect. ; Leach, Zool. Miscellany, iii. ; Gurlt,

May. f. d. Ges. Thierheilkunde, viii.; Denny,
Monoyr. Anoplur. Brit.; id. (Chinese), Qu.
Mic. Jn, 1864, p. 18 ; Walckenaer, Hist. d.

Insect, xiii. ; Landois, Sieb. § Kbllik. Zeits.

1865 (Qu. Mic. Joum. 1866, p. 34).

ANOURELLA, Bory and Duj. = Anu-
ria, Ehr.
ANTEN'N/E,ofInsects.—Thetwo move-

able-jointed organs situated on the head,

near the eyes (PL 26. figs. 1 a, 3 a, 24 a, and
figs. 7 to 21 inclusive).

The form, number of joints, &c. of the

antennas are used as characters for distin-

guishing the genera and species of Insects.

Three parts are generally recognizable in

the antennas : 1, the scapm or basal joint

(figs. 10, 18, and 19 a) is often very long,

and is connected with the toridns, or part

upon which it moves, by a ball and socket

articulation ; 2, the pedicella or second joint

(the same figs., b), which is mostly minute
and nearly spherical, allowing of the freest

motion, and supporting the remaining por-
tion of the antenna, which forms, 3, the

clavola (figs. 10 and 18 c). The principal

terms applied to the antennas according to

the form and arrangement of the joints of

the clavola are these :

—

They are called setaceous when the succes-

sive joints gradually diminish in size from
the base to the apex, as in the families

Achetidas, Blattidas, and Gryllidas (fig. 7) ;

ensiform when the successively diminishing
joints are angular at the sides, forming a
sword-like organ, as in some of the Locust-
idas (fig. 8); Jiliform when all the joints of

the clavola are of uniform thickness, as in

the Carabidas (fig. 9); moniliform when the
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joints are spherical or rounded, as in the

Tenebrionidae and Blapsidae (fig. 10) ; ser-

rated when the joints appear like inverted

triangles, with the inner margin more pro-

duced than the outerj as in some of the

Elateridfe (fig. 11) ; imbricated when the

acute base of each joint is inserted into the

middle of the broad apex of the joint behind
it, as in the Prionid* (fig. 12) ;

pectinated

when each joint is developed on one side

into a process or spine, as in the Lampyridce
(fig. 13) ; bipedinated when a process or

spine exists on each side of the joints, as in

the Bonibycidae (fig. 14) ;
jlabeUate when

each of the processes is flattened, and nearly

as long as the whole of the succeeding joints

taken together, as in some of the Elateridae

(fig. 15) ; clavate when the clavola ends in a

gradually formed knob (fig. 16), or capitate

when the knob is suddenly formed (fig. 17),

as in the Pentamerous Coleoptera
;
plumose

when one or more minutely pectinated

branches arises from the joints, as in some
of the Muscidae (fig. 20), or when tufts of

capillary filaments arise from the joints, as

in the Culicidae (fig. 21); lamellate, as in the

lamellicorn Coleoptera, when the knob is

composed of a number of lamellae or plates

(fig. 18 d), and perfoliate when the joints of

the knob are separated slightly from each

other by a minute foot-stalk. There are

many curious variations in the structure of

the antennae ; thus, in some of the Muscidte,

the filamentous portion represents the true

clavola, while the larger lobe is simply an

appendage (fig. 20) ; in Globaria Leachii

the pedicella is not a small rounded joint,

but is elongated like the scapus (fig. 195),
whilst the clavola (c) ends in a large capi-

tulum, attached laterally to the base of the

fifth joint, and directed backwards.

The use of the antennas is that of hearing

or feeling the vibrations of the atmosphere.

Braxton Hicks has pointed out the existence

in numerous insects of minute cavities or

pits in the surface of the antennas, furnished

with a nerve-branch at the base, to which
this function is attributable ; an additional

function in many insects being that of com-
mon feeling or touch.

Hicks recommends the use of an aqueous
solution of chlorate of potash, acidified with
muriatic acid, for bleaching the chitine, and
rendering these organs distinguishable.

BrBL. Kirby and Spence, Introd. to En-
tomology ; Burmeister s Manual, fyc, transl.

by Shuckard ; Newport, Art. Insects, Todd's

Cycl. Atiat. and Phys. ii. ; Westwood's In-

troduc. tyc. ; Hicks, Linn. Trans. 1859, xxii.

pp. 147 & 383 ; Claparede, Ann. d. Sc. Nat.
Zool. 1858, x. p. 230.

ANTENNARIA, Link.—A supposed ge-
nus of Antennariei (Physomycetous Fungi),
referred by Fries to Perisporiaceos, and pro-
bably often forms of a Mucedinous state of

Capnodium. They are byssoid products
growing upon dead or living structures, or

sometimes in cellars. A. (Sacodium) cellaris,

the fungus of wine-cellars, is placed by Fries

in the genus Zasmidiijm:.

ANTENNARTET.—A supposed tribe of

Physomycetous Fungi, consisting of diffuse

plants, forming flocculent or byssoid patches
upon leaves or bark, which appear to be
merely states of other genera ; the epiphytic

Antenna-rice are referred to Capnodium,
which, like Zasmidium (Antenn. cellaris), is

a Perisporiacea. Two other genera, Pleuro-

pyris and Pisomyxa, were described by
Corda, but little is known respecting

them.
Bibl. Fries, Summa J'eq. Scan. p. 406

;

Berkeley, Crypt. Pot. p. 296.

ANTENNULA'KIAjLamk—A genus of

Polypes, of the order Hydroida, and family
Sertulariadse.

Distinguished by the whorled, hair-like

branchlets, and uniserial cells. Two British

species :

—

A. antennina. Main stalks simple, clus-

tered, branchlets short. On sandy soils and
stones lying in sand ; deep water.

A. ramosa. Main stalks branched. On
old shells and stones from deep water.

Bdbl. Johnston, Brit. Zooph. 85 ; Gosse,

Mar. Zool. i. 24; Hincks, Brit. Zooph.

p. 279.

ANTHEE.—The essential part of the

male or fertilizing organ ofFloweringPlants,
supported on a longer or shorter stalk or

filament, and constituting with it the stamen.

The microscopic examination of anthers

turns in two distinct, both very interesting

directions, namely, study ofthe development
and characters of the pollen produced in the

anthers, and examination of the cellular

structure of the walls of the perfect anther.

For the former, see Pollen.
The cells ofthe anthers of almost all plants

exhibit deposits of a more or less fibrous cha-

racter, varying much in the patterns accord-

ing to which the fibres are placed, and the

extent to which they are developed; and
these are elegant microscopic objects.

The anther is clothed with a very delicate

epidermis, sometimes provided with sto-
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rnata ; this epidermis usually remains un-
altered, but in some cases (Lupinus) the

walls acquire fibrous thickening. Beneath
this epidermis ordinarily lie one or more
layers of cells which form the spiral-fibrous

tissue. This may extend all round the

anther, or be wanting' at certain points,

especially over the connective, before and
behind ; sometimes all the cellular tissue of

the connective itself assumes the same cha-

racter (with the exception of its vascular

bundle).

Purkinje has furnished a most extensive

notice of the conditions of these fibrous cells

in the different families of Flowering Plants

.

The following plants are selected as afford-

ing considerable diversity of forms :—
a. Spiral fibres. Narcissus posticus, Po-

pulus alba, Lonicera tartarica, Hyoscyamus
orienta'lis, Datura Stramonium, Cheiranthus

Cheiri (PL 32. fig. 1).

b. Annular fibres. Iris fiorentina, Hya-
cinthus orientalis, JBunias orientalis, Chei-

ranthus Cheiri, Convallaria.

e. Reticulated fibres. Fritillaria imperi-

alis (on the internal face), Tu'lipa Gesneriana

(ditto), Viola odorata (ditto), Suxifraga
umbrosa (PL 32. fig. 2).

d. Fibres arched (found on three sides of

the walls, the fourth being free). Nuphar
lutea, Bryonia dioica, Cynoglossum, Pulmo-
naria, Primula sinensis, Passifiora crerulea,

Lir/ustrum vulgare, Cucurbita, Pyrus, Lupi-
nus (PL 32. fig. 3).

e. Fibres short and straight, pieces upon
the walls standing vertically to the epider-

mis. Arum, Calla eethiopica, Calceolaria,

Delphinium, Anemone.

f. Like d, but converging towards the
centre of the upper wall of the cell, some-
times forming a star. Corydalis lutea, 1m-
patiens, Fumaria, Cactus (PL 32. fig. 4),
Polygonum, Tropceolum majus, Veronica\per-

foliata, Polygala Chamcebiuus, Rubia tincto-

rum, Armaria.

y. Fibres vertical, very short, numerous
and close, like teeth on the walls. Grasses,

C'asuarina, Myosotis, Phlomis frutieosa,

Pobinia, Adonis vernalis, G/aucium luteum,

Chelidonium ma/us, Magnolia, Liriodendron,
Dahlia, Leontodon, Solidago, Bellis perennis
(PL 32. fig. 5), Geranium, Pelargonium,
Pinus, Cuprcssus, Juniperus.

h. The walls simply thickened like wood-
cells. Zamia.
Other intermediate mod fications exist;

and it is necessary to observe that the cha-
racter of the markings often differs in dif-

ferent parts of the wall of the anther. The
side of the cell-wall next the cavity is that
generally most marked ; the outer wall lying

next under the epidermis is often smooth
and unmarked.
A similar structure is found on the walls

of the sporanges of many of the Hepaticse,

such as Marchuntia (PL 32. fig. S5),Junger-
mannia, &c. (see Hepatic^:). Also on the
walls of the sporanges of Fquisetum (see

Equisetace^:). For further particulars

respecting the relations of these cells to

other spiral-fibrous tissues, see Spieal
Structtjp.es.

Bibl. Purkinje, De celhdis antherarum

fibrosis, Wratislavife, 1830.

ANTHERID'IA.—The general name ap-

plied to all the various structures in which,
certainly or probably, the fertilizing function

of reproduction resides in Flowerless Plants,

and which consequently correspond physio-

logically to the anthers of the Flowering
Plants. They differ to some extent in the

character of the final products, which are

extremely minute bodies, some exhibiting

spontaneous motion when placed in water.

The antheridia of the higher Flowerless

Plants, those with leaf and stem, produce
active filaments, coiled more or less in a spi-

ral form, and the motion is here connected
with the presence of cilia upon the spiral fila-

ments. With regard to those of the Thallo-

phytes, the antheridia are not everywhere
so well understood. Their existence is

clearly ascertained in the Fucacepe, and the

active bodies are ciliated. The function of

the so-called antheridia of the Florideae is

not yet proved, and it is denied by Thuret
that the antherozoids (or spermatozoids)

have a power of motion ; recent researches

among the Confervaceas have shown the
existence of antheridial cells, producing
active spermatozoids, to be very general in

that order. In the Fuugi and Lichens the
antheridia seem to be represented by a dif-

ferent kind of structure, which produces
minute stick-shaped bodies, apparently not
endowed with spontaneous motion.

The moving bodies from the antheridia are

called spermatozoids, antherozoids, or sper-

matic filaments in the higher Cryptogamia.
The active bodies of the Fungi and Lichens
have been provisionally named spermatid.

The antheridia of the Marsileacea3 are re-

presented by the smaller form of spore pro-

duced in the sporanges (see Marsileaceje).
This is also the case in regard to the Ly-
copodiacere so far as Selaginclla and Isoetes
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Fig. 23.

are concerned (see LYCoroBiACE^;). In the
Ferns and Equisetacea? the antheridia are

produced along with the

archegoniaonthe prothal-

liuni or cellular fi'ond re-

sulting from the germina-
tion of the spore (see

Ferns and Equiseta-
Cejs). In the Mosses and
leafy Liverworts, the an-

theridia are produced in

terminal or axillary huds,

associated with or sepa-

rate from the archegouia

(fig. 23). In the fron-

dose Liverworts, they are

imbedded in the frond, Bartramia fontana.

01' more or less raised Male inflorescence

from it On special re- with antheridia and
. . , r , r paraphysea. Mae;-

ceptacles (see Mosses iiiied *o diameters,

and Hepatic^e).
The antheridia are represented in Oha-

raceas by the so-called globule, in which are

produced filamentous spermatozoids resem-
bling those of Mosses (see Chaea).
Antheridia occur in Saprolegniae ( Pringsh.

Jahrb. Bd. vi. p. 249 &c. ; Tab. Fungi, fig.

26), and have been observed in Tuber and
Peziza. (See Pringsh. Jahrb. Bd. ii. p. 378
&c. ; De Bary, Ann. d. Sc. Nat. Juin 1866,

p. 343 ; Tulasne, Ann. d, Sc. Nat. Dec. 1866,

p. 211.)

The supposed antheridial organs of the
Lichens are called spermogonia, and will he
found described under Lichens ; and the
analogous structures found in certain Fungi
called by the same name, are described un-
der Contomycetotjs Fungi, also under the
heads of certain genera of that family. The
antheridia of the Algas are described under
Ftjcus, Florideje, CEdogonium,Vauche-
eia, Sphjeroplea, Volvox.
ANTHEROZOIDS.—The term applied

by the French authors to Spermatozoids.
ANTHTNA, Fries.—A genus of Isariacei

(Hyphomycetous Fungi), composed of mi-
nute fibrous plants, often of bright colours,

growing upon dead leaves &c. in autumn.
One British species is recorded :—
A.Jlammea, Fr. Attenuated downwards,

smooth, crimson-saffron, dilated upwards,
feathery, yellow. Clavaria miniata, Purton.
A beautifully coloured Fungus, varying as

to the degTee of ramification, scarcely 1-2'"

thick at the base ; thickened upwards, as also

are the branches ; fibrous and feathery at the
summit; solitary; froml-2"tol"high; turn-
ing blackish when dried. The spores sepa-

Fig. 24.

rate very readily when the specimens are

placed in water for examination.

It may, however, be doubted whether
even Anthina jZammea, which occurs occa-

sionally in considerable quantity amongst
dead leaves in shady woods, is an autono-

mous fungus, though it may be difficult to

point out of what species it may be a state,

unless it be related to Thelephora multizo-

nata, Berk.
Bibl. Purton, iii. 1. 18 ; Nees and Henry,

System der Pike, 1837, t. 6 ; Fries, Summa
Veget. p. 465.

ANTHO'CEROS,Mich.—A genus ofAn-
thocerotere (Hepaticae).

The forms found in Britain

are regarded by Hooker as

varieties of one species. By
the continental botanists they
are divided into two : A.pnnc-
tatus, with the frond dotted

and divided at the margin
;

and A. Iceris, with the frond

smooth (fig. 24).

These plants are found in

very moist situations, at the

sides of ditches &c, fruiting

in spring. The ovate-oblong

fronds are from | to f of an
inch long, lying flat, and
often forming round patches,

overlapping one another, ra-

diating from a centre, and Anthoceros Levis,

more or less divided at the Magnified 2 dia-

margin. The texture is be-
tween membranaceous and fleshy, inclining

to the latter; the colour deep green, lighter

at the margins. The antheridia and arche-

gonia are usually abundant on the same in-

dividual. The antheridia are spherical, with
short stalks, of a yellowish-orange colour,

included in cup-shaped, deeply toothed re-

ceptacles on the upper face of the fronds.

The young archegouia differ from those of

any other Hepaticfe in their structure, since,

instead of free, flask-like cases, they are

tubular cavities running down from the

upper face of the frond, with an embryonal
cell at the bottom, which increases by de-
grees into a conical body, and finally emerges
on the surface, surrounded by a perichsete

continuous with the epidermis of the frond.

The conical body by degrees grows up into

the narrow pod-like sporange, which attains

a length of about 2 inches, and is supported
on a short pedicel, 2 to 3 lines high, almost
concealed in the perichsete. The sporange
splits down themiddle into two valves,which
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become slightly twisted, and leave in the

centre a thread-like column, to which adhere
for a time many of the spores and elaters.

The spores,—the development of which has
been a subject of much study, and is very
instructive,—froni the long sporange con-
taining specimens of successively older form-
ation from one extremity to the other,—are

of the ordinary character of these tribes,

having a reticulated outer coat, marked by
ridges indicating the mutual pressure of the
four spores formed in each parent-cell. The
elaters are much simpler than usual, consist-

ing merely of membranous tubes, not very
long, but sometimes irregularly curved or

branched, without any spiral fibre in their

interior. Gemma? also occur on the frond of
Anthoceros.

Bibl. Dev. of the Fruit generally : Hof-
meister, Vergleich. Vnters. Hohem. Erypto-
gamen, Leipsic, 1851 ; Schacht, Entw. der
Frucht und Spore von Anthoceros Icevis, Bo-
tanische Zeitung, 1850. Spores : Mohl, Lin-
naa, 1839; Vennischte Schrift., Tubingen,
1846 ; Nageli, Mem. on Vcge't. Cells, transl.

in Say Society's Bejjorts and Papers on Bo-
tany, 1846 (p. 229), from Schleiden and
Nageli's Zeitschr. fiir wiss, Botanik.
ANTHOCEROTE/E—A tribe of Liver-

worts or Hepaticfe (which see), containing
one British genus, Anthoceros.
ANTHO'PHORA, Latr.—A genus of In-

sects, of the order Hymenoptera, and family
Apidas.

Char. Wings with three complete sub-
marginal cells of equal size ; labial palpi with
the third joint affixed obliquely; maxillary
palpi 6-j ointed ; intermediate legs of male
with long brushes of hair.

There are two species, A. retusa and A,
Haworthana.
A. retusa (mason bee) is commonly seen

flying about sunny and sandy banks from
March to the beginning of June. Its head
and trophi are represented in PI. 26. fig. 24.

The antenna; (a) are inserted in the centre

of the face, not approximating, short, geni-

culated, and 13-jointed in the male; basal

joint (scapus) very pubescent, second (pedi-

cella) globose, third as long as the first,

fourth shorter than any of the following,

which are oblong ; they are similar in the

female, but a little longer, and 12-j ointed.

Labnim (e) deflexed, convex, with two black
spots at the base, anterior margin a little

convex and ciliated. Mandibles (/) slightly

curved, clothed with long hairs, notched
near the apex ; larger in the females, and but

slightly notched below the apex. MaxiUcs

(g) with the basal portion short and broad,

hairy, the edge above pectinated, terminal

lobe long and lanceolate, with a small pencil

of hairs at the apex. Palpi (h) rather long

and setaceous, 6-jointed, basal joint short,

second long, the remainder decreasing in

length. Mentum rather short and linear.

Tongue (*) very long and slender, ringed and
tubular, the interior margins very pilose,

terminated by a lanceolate appendage. Pa-
raglossce [x) lanceolate. Palpi (k) extend-

ing as far as the tongue, slender, tapering,

4-jointed, basal joint very long, second not

half the length, ciliated towards the apex,

third inserted below the apex, and very
small, as well as the fourth. Head sub-

trigonate; eyes (c) long and narrow; ocelli

(b) three. Thorax much broader than the

head in the female. Legs rather robust

;

tibiae, posterior dilated and very pilose ex-

ternally, and the intermediate ones also in

the females ; tarsi, intermediate pair long in

the males, the basal joint of the 4 posterior

dilated in both sexes, and furnished with a

strong brush at the apex in the hinder pair

of the female. Claws bifid in the males,

with a tooth on the underside in the female.

Pulvilli distinct. Male thickly and minutely
punctured, and clothed with fulvous or yel-

lowish hairs, more or less black at the apex
of the abdomen ; female black, very pilose.

See Insects.
Bibl. Curtis, British Entomology, viii.

p. 357; Westwood, Introduction, &c, ii.

p. 277.

ANTHOPHY'SA, Duj.—A genus of In-

fusoria, of the family Monadina (Duj.).

Cliar. Animals ovoid or pyriforni, with a

single anterior flagelliform filament, and ag-

gregated at the ends of the branches of a
support or polypidom, which is secreted by
them. The groups, when free, resemble
Uvella, and revolve in the liquid containing

them.
The branched support is of an irregular

arborescent form, at first soft and glutinous,

afterwards becoming brownish, horny, and
nodular in appearance. According to Cohn,
the brownish filaments so frequently found
in decomposing pond- &c, water, are the

stalks of Anthophysa, and form Kutziug's
genus Stcreonema.

A. Mullen (PI. 23. fig. 13) . Body thicker

in front ; aquatic ; length of stalks 1-250 to

1-120", length of single animal 1-2600".

Fig. 13 b represents a detached animal with
its flagelliform filament. This is the Epistylis
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vegetans of Ehrenberg. The detached groups

of bodies form a species of Uvella, Ehr.

( Uvella uva ?).

Bibl. Dujardin, Infns. ; Ehr. Infusionsth.
;

Cohn, Nova Acta, 1854, p. 109; Ann. N.
Hut. xviii. 1866, p. 429.

ANTHOSO'MA, Leach. — A genus of

Crustacea, of the order Siphonostoma, and
family Ergasilina.

Found upon the gill-covers and gills of

sharks.

Bebl. Baird, Brit. Entom. ; Desmarest,

Cows, gener. sur I. Crustac.

ANTIGRAMMA, Presl.—A genus of

Aspleniese (Polypodioid Ferns). Exotic.

ANTIMONIATE of soda—The produc-
tion of this salt by the addition of antimo-
niate of potash to a neutral or alkaline solu-

tion of a salt of soda, is used as a test of the

presence of soda. The crystals are repre-

sented in PI. 6. fig. 21.

Bebl. See Chemistby,
ANTIMONY. See Absenic.
ANTITRICHIA, Br. and Sch. = Nec-

KEEA.
ANT'LIA.—The spiral tongue or probos-

cis of the Lepidoptera.

This well-known beautiful organ (PL 26.

fig. 28), when extended, forms a long sucto-

rial tube, and when coiled up represents a

flat spiral, like the spring oi a watch. It

consists mainly of two modified maxillae

(see Insects). According to Mr. Newport,
each maxilla is composed of an immense
number of short transverse muscular rings

;

these are convex externally and concave

internally, and the two connected organs

form a tube. Within each there are one or

more large tracheae (fig. 28 c* J) connected
with the tracheae in the head. The inner or

concave surface which forms the tube

(fig. 28 ef) is lined with a very smooth
membrane, and extends along the anterior

margin throughout the whole length of the

organ. At its commencement at the apex
(fig. 28/*), it occupies nearly the whole
breadth of the organ, and is smaller than at

its termination near the mouth, where the
concavity or groove does not occupy more
than about l-3rd of the breadth. In some
species, the extremity of each maxilla is

furnished along its anterior and lateral

margin with a great number of minute
papillae. These, in Vanessa Atalanta (the

red admiral butterfly) for instance, form
little barrel-shaped bodies (fig. 28 6, «,/),
furnished at the free end with three or more
marginal teeth, and a larger pointed body in

their centre. There are seventy-four of

these in each maxilla, or half the probos-

cis. Newport regards them as probably
organs of taste. There are also some curious

appendages arranged along the inner anterior

margin of each maxilla, in the form of

minute hooks, which, when the proboscis is

extended, serve to unite the two halves

together, by the points of the hooks in one
half being inserted into little depressions

between the teeth of the opposite side

;

sometimes these are furnished with a tooth

below the apex (fig. 28 e).

This description of the structure of this

interesting organ does not appear to be
correct. We believe that the older view,

regarding each half of the Antlia as con-

taining a distinct canal, to be true, and
that the transverse rings, in fact the entire

frame-work of the organ, consists of chitine.

But the subject requires further investiga-

tion. The only muscular structure we have
detected in the organ, consists of bundles
of muscular fibres taking an oblique longi-

tudinal direction.

Bibl. Newport, Todd's Cycl. of Anat.
and Phys. ii. p. 901 ; Hicks, Linn. Trans.

1860, xxiv. p. 148. See also Insects.
ANTROPHYUM,

Kaulf.—A genus of

Grammiteae (Polypo-
dioid Ferns), with the

sori imbedded in a

kind of groove along
the backs of the veins.

Exotic.

The annexed magni-
fied figure (fig. 25) re-

presents part of a
|

sorus, with some of

the thecce or sporanges
'

in situ, sunt, as it Ant
were, in the surface Part of a sorus. Magnified,

of the leaf.

ANURiEA, Ehr.—A genus ofRotatoria,

of the family Brachionaea.

Char. A single (red) eye-spot at the back
of the head, no foot or pediform tail.

In seven species the back of the carapace

is furnished with facets, in four with longi-

tudinal striae, in three it is smooth ; in

thirteen it is furnished with teeth or spines

in front, in seven also behind. One species,

A. biremis, has two moveable spines on each
side.

Dujardin gives the following characters.

Carapace in the form of a depressed utricle

or sac, toothed in front and with a wide
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orifice to allow of the protrusion of the rota-

tory organs,which are usually well developed
in the form of two rounded lobes, accom-
panied by setae or non-vibratile cilia in

several bundles; no tail
;
jaws digitate; a

red eye-spot above the jaws; ova volumi-
nous, often adherent to the parent.

The species are both aquatic and marine,

and many of them are common in pure fresh

water ; length from 1-240 to 1-120".

Ehrenberg describes 14 species ; to which
Gosse adds 4.

A. curvicornis, E. (PI. 34. fig. 5, viewed
from above ; fig. 6, side view).

Bibl. Ehr. Influx. ; Duj. Infits. ; Gosse,

Ann. Nat. Hist. 1851, viii. p. 202.

ANYS'TIS, Pleyd. {Erythrceus, Duges;
Trombidium, Herm.).—A genus of Arach-
nida, of the order Acarina, and family

Trombidina.
Char. Palpi large, free, bi-unguiculate

;

mandibles unguiculate ; body entire ; legs

at their insertion contiguous, cursorial, i. e.

unguiculate, long, the last joint slender and
very long

;
posterior legs the longest.

1. A. parietinum. Colour vermilion ; legs

pale. Found between stones and in moss
;

and on book-shelves. Tromb. parietinum,

Herm. Mem. Apterol. p. 37, pi. 1. f. 12.

2. A. ruricola. Body very minute, de-

pressed, nearly oval, slightly emarginate at

the sides, and broader behind than before

;

a few hairs scattered over the surface ; eyes

two, black, placed at the anterior obtuse

angles of the body ; colour bright carmine,

sometimes blackish in the middle, paler

along the back and in front ; legs and palpi

colourless, except a bright red spot on each

at a little distance from the body. On stones

and on dry paths. (PI. 41. fig. 4, and PI. 2.

fig. 3.)

3. A.Jlavu. Yellow.

4. A. ignipes. Mottled with greyish

brown and yellowish red.

5. A. cursoria. Pose colour.

6. A. cornigera. Red with two blackish

lines down the back.

Bibl. Hermann, Mem. Apterol. ; Duges,

Ann. d. Sc. Nat. 2 siSr. i. and ii. ; Koch,
Deutsch. Crust. &c; Heyden, Isis, 1G0;

Gervais, Walckenaer's Hist. d. Insectes, iii.

APHANIZOM'ENON, Morren (Limno-
chlide, Kiitzing).—A genus of Nostochaceoe
(Confervoid Algae) forming a delicate bluish-

green mucous stratum on the surface of lakes

or standing water. The filaments are very
slender, flaccid and obscurely jointed. The
spermatic cells are much elongated, either

scattered or, more frequently, solitary near
the centre of the filament. Allman inclines

to think they are formed by confluence of

adjacent cells; he found vesicular cells

(heterocysts) also, which Ralfs did not de-

scribe. This genus seems to form a con-
necting link between the OscillatoriaceEe

and Nostochaceoe, as indicated by Hassall.

Ralfs enumerates three British species,

viz.

—

1. A. Flos-aqua-, Linn. (PI. 4. fig.l).—Fila-

ments about 1-3000" in diameter, cohering

laterally in flat lamellae which separate at

their extremities into fasciculi ; spermatic

cells cylindrical, with an inconspicuous

covering.—Ralfs, Ann. Nat. Hist. 1850, v.

pi. 9. fig. 6 ; Limnochlide Flos-aquce, Kiitz.

Tab. Phyeolog. cent. i. pi. 91. fig. 2 a.

2. A. cyaneum, Ralfs. Filaments free, ag-

gregated into a thin mucous stratum ; spo-

rangia linear, 8 to 12 times longer than
broad, with a conspicuous hyaline covering.

—Ralfs, I. c. pi. 9. fig. 7. Limnochlide Flos-

aquce, var. heroynica, Kiitz. Tab. Phi/colog.

cent. i. pi. 91. fig. 11 ?

3. A. incurvum, Morren. " Filaments
articulated, cohering together in flat laminae,

laciniated at the apex ; articulations 2 to 8
times longer than broad." Ralfs states

that the Irish specimens identified by Morren
do not agree with this character, being held
together by the mucous matrix rather than
cohering, as in Flos-aquce, and they are

neither fasciculated nor laciniated at the

ends.—Ralfs, I. c. pi. 9. fig. 8. Aph. incur-

vum, Thompson, Aim. Nat. Hist. v. 82

;

Hassall, Brit. Freshiv. Alga, t. 76. fig. 6.

Limnochlide Flos-aquce, var. Harvcyana,
Kiitz. Tab. Phyeolog. cent. i. pi. 91. fig. 2.

Bibl. Ralfs, Ann. Nat. Hist. v. 339, 1850;
Allman, Qu. Mic. Jn. iii. p. 21, and the

other works cited above.

APHANOCAP'SA.Nageli.—A supposed
genus of Unicellular Algae. See Pal-
MELLACE-E.
APHANOCILE'TE,Braun.—A genus of

Chaetophoreae (Confervoid Algae) allied to

Coleoehcete ; the bristles arising from the

backs of the cells are not sheathed, but ar-

ticulated in the upper part. Not yet de-
tected in Britain.

Bibl. Alex. Braun, Vcrjung. -p. 19G, &c;
Ray Soc. Translation, Py'urcuescence in

Nature, 185.3, p. 184, &c.

APHANOTHECE, Nageli.—A supposed
genus of Unicellular Algae. See Paxsiel-
zaceje.
APHTD/E.—A familv of Insects belong-
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ing to the order Hemiptera (Homoptera,

Westwood). This family comprises the

insects known as plant-lice.

Rostrum more or less perpendicular or

inflexed, varying in length, being in some
species longer than the body, and consisting

of four joints (PI. 44. fig. 1). Labrum
long and pointed at the tip ; antennae of

moderate or of great length, setaceous or

filiform and composed of 5-7 joints, the

last joint being sometimes obsolete and the

third longest (PI. 44. fig. 2). The ocelli,

three in number, form a large triangle ; the

eyes are entire, prominent, and semiglobose.

The thorax is oval, with the prothorax

forming a transverse collar ; the abdomen is

short and convex, ovate or elongate-ovate,

soft, and generally furnished with a more or

less elongated tubercle on each side near

the extremity. Wings, when present, four

in number, the anterior much larger than

the posterior, placed obliquely or nearly

perpendicularly on the sides of the body in

repose ; the anterior with a strong subcostal

nerve, terminating near the apex in a broad
stigma, and giving off two or three oblique

nerves running to the posterior margin of

the wing ; of these the one nearest the apex
is usually forked once or twice. Legs usually

very long and slender, with the thighs some-
times thickened; tarsi two-jointed. The
body is sometimes clothed with a mealy or

cottony secretion, secreted by roundish

warts which stand in rows upon the back
;

in some species this covering is so long that

the animal is entirely concealed by it, and
looks merely like a moving flock of wool.

It is sometimes employed by the females as

a covering for their eggs.

The Aphidae, like the rest of the order to

which they belong, are active in all their

stages ; the pupae being distinguishable from
the perfect insects, only by their possessing

the rudiments of wings upon the back of

the thoracic segments. In the wingless

species this distinction of course does not
exist.

These insects reside, usually in large

societies, upon almost every species of

plant; but the different species of plant-

lice, like the true lice of animals (Anoplura),

are generally restricted to one or two parti-

cular plants ; or when they are common to

a greater number of vegetable species, the
latter are usually very nearly allied. Each
species is also restricted to some particular

part of the plant ; but no part is exempted
from the attacks of particular species, which

are found upon the young shoots, the buds*
the leaves, the stem, even of trees, and the

roots. Of these parts they suck out the j uices,

by placing the rostrum in a perpendicular

position, and forcing the included bristles

into the tissues of the plant ; the wound
thus formed is frequently enlarged by move-
ments of the body of the animal. In some
instances the irritation caused by these

wounds, inflicted by a colony of Aphides,
gives rise to a distorted state of leaves and
twigs, and even to gall-like excrescences, in

the interior of which the insects may be
found in great numbers.
The abdominal tubercles or tubes above

mentioned, which however are reduced to

simple openings in some species, are gene-
rally regarded as excretory organs, through
which a saccharine fluid is exuded. This
fluid is produced bymany Aphides, especially

those which live upon trees and shrubs, in

great abundance ; it constitutes the well-

known honey dew, which drops in large

quantities from some of our common trees

(particularly the Lime), and forms small
shining spots upon their leaves. The latter

were supposed by Liebig to be products of
a disease of the plants upon which they
occur. The sweet fluid is much liked by
ants and other Hymenopterous insects,

which seek the Aphides for the purpose of

sucking it from them, sometimes inducing
them to excrete it by stroking them with
their antenna?, but sometimes biting and
tearing them to get at it. Kaltenbach con-
siders the abdominal tubes to be merely pro-

duced stigmata, and states that the saccha-
rine fluid is emitted through the anus ; this

is also the opinion of De Geer, Kyber, and
others.

The propagation of the Aphides presents

some most remarkable peculiarities, and is

well worthy ofa careful study. The ordinary
colonies of these insects, which may be met
with everywhere during the summer, consist

of winged and wingless individuals, the
latter being forthemost part larvae and pupae.

Thewinged individuals are all viviparousand
capable of producing young larvae without
any intercourse with a male insect. During
the whole course of the summer, none but
these so-called viviparous females are to be
met with, and generation follows generation

without the appearance of a single male.
It is only in the autumn that males and true

females are produced as the last result of

the viviparous reproduction ; these are

usually apterous, even in the ordinarily
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winged species ; and, after copulating1

, the

females lay eggs, which, serve to continue

the race in the following summer. The
viviparous individuals of some species are,

however, said to live through the winter

;

and the viviparous reproduction may be con-

tinued uninterruptedly for an indefinite

period by the maintenance of the necessary

conditions of temperature &c. ; at least

Kyber observed it for four consecutive

years in a colony kept in a room at a uni-

form temperature.

The true nature of this wonderful mode
of propagation has been the subject of much
dispute, especially'of late years. It will be
unnecessary for us to enter upon the con-

sideration of the various opinions that have
been put forward ; it is sufficient to mention
that it is now generally admitted to be an
example of the alternation of generations,

which occurs so frequently amongst the
lower animals,—the viviparous forms being
regarded as the products of a sort of in-

ternal gemmation. According to Huxley,
the organs in which the young of the vivi-

parous forms are produced (pseudovaria),

are strictlyhomologouswith the true ovaries,

and the germs of both forms are identical

;

but in the oviparous or true females, the

germ is surrounded by a vitellus and vitelline

membrane in the usual way to form a true

egg; whilst in the viviparous individuals,

the germinal vesicle itself enlarges and un-
dergoes a considerable change before ac-

quiring an investing membrane, within
which the embryo is gradually developed in

a very interesting manner.
From the nature of their reproduction, it

will be easily understood that the fecundity

of the Aphides must be very great. The
most prolific species only live for about three

weeks, and in that time produce 30-40, or

according to Reaumur, 90-100 young. In
these species there may be from 15-17
generations in the course of the summer

;

and Schrank, starting from Bonnet's obser-

vations, calculated the total theoretical pro-

geny of a single Aphis in the course of one
summer at 23,740,000. Their numbers are,

however, constantly kept in check by the

attacks of numerous enemies, amongstwhich
we may mention the common Lady-birds,

both in their larva and perfect states, the
larva? of the Dipterous genus SyrphttS, and
of the Hemerobiidro which prey upon them;
whilst many of the smaller Ichneumonidffl
and Chalcidida; attack them for the purpose
of depositing eggs in their bodies.

Notwithstanding these checks upon their

production, the plant-lice increase suffi-'

ciently to render them exceedingly injurious

to cultivated plants. The most noxious
species are the turnip-fly (Aphis Brassicw,

PL 44. fig. 3), the bean-fly (A. Papaveris),

which also occurs upon the poppy and
various other plants, and the hop-fly (A.
Humuli). The latter, when it abounds to

an unusual extent, causes the almost total

destruction of the crop of hops. One of the

most abundant species is the rose-fly (A.
Rosce), which is often exceedingly injurious

to roses in gardens, by attacking the young
succulent shoots. Lachnus Quercus, a large

species with the rostrum three times the

length of the body, is found in the fissures

of the bark of old oaks ; the other species

of Lachnus live for the most part upon the
shoots and leaves of coniferous trees ; the
commonest is the L. pinicola. Eriosoma
lanigera (Scliizoneura, Hartig) is a common
species upon the stems of apple-trees, living

in societies in crevices of the bark, on which
it forms small, white, woolly patches. Te-
traneura Ulmi (PI. 44. fig. 4) lives in small

gall-like excrescences on the leaves of the

elm ; and the Pemphigus bursarius (PI. 44.

fig. 5), a woolly species, resides in similar

galls .on the leaves and foot-stalks of the
poplar. Of the subterranean species, which
suck the roots of plants, the most abundant
is Trama radicis (PL 44. fig. 6), which
occurs upon various composite plants, in-

cluding the common dandelion and the
garden-lettuce. Forda formicaria (PL 44.

fig. '.7) is the species commonly found in

ants' nests; it lives in small societies on
the roots of grasses, and is tended with
great care by the ants.

Bibl. Westwood, Introduction, e)-c.
;

Walckenaer, Hist. d. Insectes; Kaltenbach,
Munog. d. Pflanzenliiuse, 1843 ; Koeh,^;/»-
den, 1857 (Jigs.); Burnett, Silliman's Jour-
nal, 1854, xvii. pp. 62, 201 ; Walker, Ann.
Nat. Hist. 2nd ser. i. ii. iii. iv. &c. (1848-49
&e.) ; Claparede, Ann. N. Hkt. xix. p. 360

;

Balbiani, Ann. N. Hist. 1866, xviii. pp. 62,

106 ; id. & Signoret, Ann. K. Hist. 186V, xx.

pp. 20, 149 ; Boisduval, Entotn. Horticoh,

p. 240 ; Huxley, Linn. Trans, xxii. pp. 193,

221.

APHBODITA, L. A genus of Annu-
lata. One species of this genus (A. aculcata)

is well known as the sea-mouse, and is

commonly found on the sea-coast, and
always admired on account of the splendid

iridescent colours reflected from its spines
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and bristly hairs. Its body is from 3 to 5

inches long, li broad, and oval ; the back

of an earthy colour. The head is small,

entirely concealed, with two round clear

spots, or eyes, on the vertex. The hairs

and bristles run down each side of the body

;

the back is roughish, with a thick felt of

hair and membrane forming a kind of skin.

When this coat is cut through, fifteen

nearly circular plates or scales (elytra) are

found on each side, which partly cover each

other, and the middle of which are the

largest. If two of the plates lying next

each other be separated, we then see upon

the intermediate ring small tubercles di-

vided by a pit, furnished behind with pecti-

nate appendages, the gills or branchias.

Antennas minute
;
palpi large, subulate,

jointed at the base. Mouth with a large

retractile edentulous proboscis ; the orifice

encircled with a short, even, thick-set fringe

of compound penicillate filaments divided

into two sets by a fissure on each side.

Thirty-nine pairs of feet, biramous; the

upper branch carries the long, flexible,

brilliantly coloured bristles forming the silky

fringe on each side of the body.

This animal is a very interesting object

to the microscopist, as its tissues are very

transparent and easily examined.

The brilliant colours of the bristles and

hairs arise from iridescence, produced by a

number of longitudinal strise or interspaces

between the component fibres of which the

bristles and hairs consist ; they also exhibit

transverse splits or cracks; they are not

materially changed by the action of boiling

solution of potash, except that the external

coat of the hairs becomes transversely wrin-

kled, giving these the appearance of being

surrounded by a number of fibres (PI. 40.

fig. 20).

Bibl. Johnston, Ann. Nat. Hist. 1839,

430 ; Van. d. Hoeven, Zool. p. 232.

APHTHA.—A disease affecting the mu-
cous membrane of the mouth, tongue, &c.

It exhibits itself in the form of rounded
patches of larger or smaller size, of a whitish

or yellowish colour. One form of it, vulgarly

called the " thrush," and in French muguet,

which occurs very frequently in children,and
in adults towards the fatal termination of

chronic diseases, is of special interest to the

microscopist, inasmuch as the patches con-

sist ofnumerous epithelial scales mixed with
filaments and isolated cells of a fungus. A
portion examined under the microscope

exhibits :—1, numerous oval cells (a, PI. 30.

fig. 1), rarely containing an internal globule

or nucleus ; 2, long filaments (b) exhibiting

a further advanced stage of development

;

the filaments are but rarelyjointed ; 3, epi-

thelial scales, sometimes perfect (d), but

usually wrinkled and otherwise altered in

form, and frequently more or less opaque (e),

so as to be hardly recognizable except when
treated with potash; intermingledwith these
bodies are sometimes vibriones or bacteria

(Bad. termo,f) and a molecular form of

matter (jf), probably an early stage of Bad.
termo; for it is always found with and
prior to it in decomposmg liquids, in addi-

tion to the molecular granules found in all

animal liquids.

This fungus appears to arise in the same
manner as other analogous fungi, as those in

kept organic liquids, in urine, &c. ; the spores

are probably always floating in the air and
dropping from it upon all the exposed parts

of the body ; and wherever they find a pro-

per nidus, there they grow. In diseases

accompanying or preceding aphtha, the re-

generation of the oral epithelium is probably

to a great extent checked, the secretion of

the saliva also, which would wash away
these organisms; why they occur so fre-

quently in infants, is probably owing to the
saccharine nature of the diet, which is espe-

cially favourable to their development.
It is to be observed of the numerous para-

sitic Fungi which have been described as

preying on animal tissues, that a great por-

tion are mere conditions of common species

of Aspergillus, Penicillium, Mucor, &c,
which assume different forms according to

the nature of the matrix. This has not

been sufficiently kept in view by authors

unacquainted with the genera of Fungi; and
in consequence, a great number of spurious

genera have been proposed, and considerable

confusion has ensued ; while the fashion of

late with Dr. Hallier and his followers has

been to confound things which are essen-

tially distinct. See Oiditjm.

Brae. C. Kobin, Hist. Nat. d. Vegetaux
Parasites, 2nd ed., Paris, 1853, p. 488, where
many other works are mentioned.
APIOCYSTIS, Nageli.—A genus of Pal-

mellace8e(ConfervoidAlgee). Aquatic plants
parasitical upon Oonfervse, consisting of
pear-shaped or clavate vesicles from 1-50'

to 1-20" high, and about half as thick, at-

tached by the narrow extremity, and con-

taining numerous green primordial cells

aboutl-2500 to 1-3500" in diameter. Young
sacs contain regularly 2, 4, 8, 16, 32, &c.

;
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and in large ones the number amounts to

300 to 1600. At first they lie irregularly in

the cavity, afterwards they lie upon the wall
in one or more layers ; sometimes they are

attached to the wall in groups of eight. At
a certain stage, the primordial cells become
again free in the cavity, move actively, and
finally escape by the rupture of the sac,

swarm as bieiliated zoospores for a time,

then settle down and germinate.

A. Brauniana (PI. 45. fig. 5) and the

doubtful species A. linearis represent this

genus. The former has been detected in

Britain.

Bibl. Nageli, Einzelligen Algen, p. 67,

t. 2. A. figs. 1 and 2 ; Henfrey, Trans. Mic.
Soc. New Series, iv. p. 49. pi. 4.

A'PIS, L.—A genus of Hymenopterous
insects.

A. mettif'iea,the honey-bee, presents some
interesting points of structure.

The proboscis (PI. 26. fig. 25) agrees

essentially with that of Anthophora. The
" tongue " (labium *) is a very beautiful and
favourite microscopic object; its minute
structure requires a higher power than that

used in making our sketch, to render distinct

the elegant transverse ridges or folds and
the terminal hairy lobe.

The legs are peculiarly formed for the
special purpose of collecting and carrying

the pollen of flowers. The tibiae of the

hind legs are dilated, smooth on the outside

in the neuter or working bees, and hollowed
into a shining plate (PL 27. fig. 4 b), whilst

the basal joint of the tarsi is hooked at its

outer superior angle and dilated into an
oblong or somewhat triangular plate (PL 27.

fig. 4 a), which is furnished with transverse

rows of hairs, forming pollen-brushes.

Bibl. Westwood, Introdziction,&o. Cur-
tis, Brit. Entom. 769.

APLANATISM.—Freedom'.from spheri-

cal aberration (in lenses). See Optics.
APLIDIUM, Sav.—A genus of Mollusca,

of the order Tunicata, and family Botryl-

lidse.

The common mass is from 1-3 inches

high; and the animal bodies about £—J" inch

long. Four British species i

—

A. Jiens, dark olive, orifices six-rayed

;

A. fallax, honey-yellow, with white and
brown specks, orifices circular; A. nutans,

straw-yellow, tinted with brown, orifices

invisible ; and A. verrucosum, olive-green,

orifices entire.

Bibl. Forbes and Hanley, Brit. Mollusca,

i. 10.

APOTHECIUM.—The name applied to

the spore-fruits of the Lichens, sometimes
restricted to those of the open-fruited genera

Fig. 26.

Dirina Ceratoniae.

(Gymnoeai'pi) , the term perithecium being

applied to those of the closed-fruited (An-
giocarpi) . Several special names have been
applied to the apothecia, namely, pelta,

scutclla, patella, scyphus, orbieulus, lirella,

and verruca, indicating the forms occurring

Fig. 27. Fig. 28.

Fig. 27. Apothecia, magnified. Fig. 28. Thecte and
paraphyses, from a vertical section of an apothecinni,
magnified 200 diametera.

in particular genera. They are shield-

shaped, flat, cup-shaped, globular, papilli-

forni bodies or linear ridges, upon the upper
surface of the thallus, either immersed, su-

perficial or elevated on peduncles. They
contain the thecre or spore-cases. For the

structure, see Lichens.
APPENDICULAPJA, Cham.—A genus

cf Mollusca, of the order Tunicata, and
family Salpidre.

1 British species: A.jlayelUna.

Bibl. Gosse, Mar. Zool. i. p. 37 ; Cha-
misso, Nova Acta Acad. Cur. x. ; Huxley,
Phil. Trans. 1851, p. 595.

APTOG'ONUM, Ralfs.—A genus of Des-
midiaceas.

Char. Filament elongated, triangular or

flattened
;
joints bicrenate at the free mar-

gins; an oval foramen between the joints.
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Kutzing and others place this organism

in the genus Desmidium, where it might
very well have remained.

1. A. Desmidium. Joints in front view
quadrangular, broader than long.

a. .Filamentstriangular, regularly twisted,

crenatures rounded; length ofjoints 1-1500",

breadth 1-1000" (PL 10. fig. 55, front view;

fig. 52, side view).

|3. Filaments flattened; crenatures shal-

lower and slightly angular.

2. A. Baileyi. Filaments not crenate

;

joints about equal in length and breadth.

American.
The latter cannot be retained in this

genus, unless the characters be altered, on

account of the absence of the crenatures.

Bibl. Ralfs, Brit. Desmid. pp. 63, 208.

A'PUS, Scop.—A genus of Entomo-
straca, of the order Phyllopoda, and family

Aspidephora.
Char. Head, body, and greater part of the

abdomen covered by a shield-like carapace,

which is deeply notched behind ; eyes two,

sessile and approximate ; a single pair of

minute, short, styliform and two-jointed

antennEe ; legs, sixty pairs, the first pair

furnished with three long jointed branches,

extending beyond the carapace, the rest

branchial; body composed of numerous
rings; two long jointed caudal appendages.

1. A. cancriformis. Aquatic, in stagnant

pools ; brownish yellow ; length 2J inches.

2. A. productus. Not British; an elon-

gated oval lamina between the two caudal

appendages.
Bssl. Baird, Brit. Entom. p. 18.

AQUATIC—This term is used through-
out this work to signify an inhabitant of

fresh water, as opposed to marine, inhabiting

the sea.

ARACHNI'DA.—A class of animals con-

taining the spiders, scorpions, &c.

Char. Head united with the thorax,

forming a cephalothorax ; antennae none

;

eyes simple (ocelli); legs eight, jointed.

Theintegument of theArachnida is usually

soft and leathery, rarely horny or brittle, and
consists principally of chitine. Two layers

may usually be distinguished, an outermost
or cuticle, which is the firmest and strongest,

and not unfrequently exhibits a cellular ap-
pearance in the extremities and the cepha-
lothorax. The cuticle of the abdomen of

the Araneae, Acarina, &c. presents very
beautiful wavy or undulating lines, some-
times surrounding the roots of the hairs &c.

concentrically, and arising, in some cases at

least, from the existence of folds (PI. 2. figs. 4
& 5). The cuticle of the Arachnida is fre-

quently covered with warty and bulbous
excrescences, bristles and simple or feathery

hairs, and sometimes with scales.

The innermost cutaneous layer consists of

a very delicate and almost colourless mem-
brane, of a finely granular or fibrous appear-

ance, close beneath which is situated a

layer of pigment granules and cells, which
are visible through the general integument,
and to which the beautiful colours of many
of the Arachnida are owing.
The organs surrounding the mouth vary

in structure in the different families. In the
Spiders, two mandibles are situated at the
front of the head. These consist of two
joints,—a basal, very thick one (PI. 2. fig. 6a
& 7 a), and a terminal, curved and sharply

pointed one (fig. 6 b & 7 b). The latter is

traversed by a canal terminating at its apex,

through which the secretion of a poison-

gland passes into any body transfixed by the
claw. These mandibles are perhaps, strictly,

modified antennae. Nextcometwo maxillary

palpi (fig. 7 e), which do not differ in struc-

ture from the legs, except in their tarsi

being composed of a single joint, generally

terminated in the females by a small hook,
but in the males of more complicated struc-

ture : the basal j oints of these palpi are

enlarged and project forward, forming the
maxillae (fig. 7 d) ; in the scorpions, the
mandibles and maxillary palpi terminate in

pincers or forceps ; lastly a labium, situated

between the maxillae (fig. 7 e), and consisting

of a single piece.

The mouth in the other families is de-

scribed under the respective heads.

The eyes are simple (ocelli, stemmata),
but they are absent in the parasitic Acarina

;

they consist of a simple arched cornea, a
spherical lens and a concavo-convex vitreous

body, with a cup-shaped retina, and a layer

of pigment corresponding to the choroid.

The cephalothorax is usually separated

from the abdomen by a well-marked con-
striction ; but sometimes the head, thorax,

and abdomen are fused together.

The legs of the Arachnida, which are

attached to the cephalothorax, do not co-

incide exactly with those of insects. They
usually consist of seven segments tapering

towards the end, so that the tarsi are less

distinct from the other parts than in insects.

Ifwe suppose that the last two joints belong
to the tarsus, the tibia then consists of two
joints, of which, in some (the scorpion and
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Phrynus) the first, in others the second is

the longest. The preceding long j oint is the

femur, to which comes next an annular or

inverted conical joint, corresponding to the

trochanter of the six-footed insects. The
first, broad, usually inversely conical joint,

which is adherent to the cephalothorax, cor-

responds to the coxa of insects. The last

joint of the tarsus usually supports three

curved hooks or claws (PI. 2. fig. 8), which
are frequently toothed on the concave mar-
gin, and in some a membranous vesicular

or hairy cushion (pulvillus) on its under

side. The most characteristic feature of the

Arachnida consists in the division of the

tibia into two unequal pieces.

The alimentary canal is mostly short and
straight. In the Aranese the oesophagus

enlarges into a prismatic muscular expan-

sion j ust before its termination in the sto-

mach ; the stomach splits just behind the

above apparatus into two branches which
curve forwards and form a ring, from which
five pairs of diverticula pass to the roots of

the legs and palpi.

Salivary glands are present, consisting in

the Araneae of a transparent glandular mass
situated in a cavity above the palate ; also a

hepatic apparatus, in the form of a compact
mass, consisting of a number of ramified and
closely-crowded caaca, containing the hepatic

cells and opening at about the middle of the

alimentary canal in four short ducts. This
hepatic apparatus was formerly mistaken for

the fat-body. In the Tardigrada, Acarina,

and some others the liver is represented by
the granule-cells, usually brownish "yellow,

ofthe walls of the diverticula of the stomach.

The poison-glands of the Araneae consist

of two long, sometimes slightly curved blind

sacs, the walls of which are surrounded by
a simple spiral layer of muscular fibres.

Circulatory System.—In the lower Arach-
nida, as the Taidigrada, Acarina, &c, there

is neither dorsal vessel nor blood-vessels.

Hence in these there is no regular circulation

of blood ; but the nutritive fluid or the blood

is distributed free in the interstices of the

body, and is irregularly moved backwards
and forwards, propelled in the cavity of the

body, and into the extremities, by muscular
movements and the contractions of the in-

testinal canal.

In the Araneae there is a dorsal vessel,

consisting of a spindle-shaped tube lying

principally in the abdomen, constricted at

intervalsand furnished with lateral apertures

and valves. This heart sends off lateral and

terminal arterial branches, which gradually
become lost. There are no veins ; but the
further course of the blood takes the form
of lacunal currents, which re-enter the heart
at the valvular orifices.

In the scorpions, there are veins as well
as "arteries.

Respiratory System.—In the Tardigrada
and some parasitic Arachnida, Demodex,
Sarcoptes, Acarus, &c, no trachea? or other
respiratory organs have yet been discovered

;

hence the respirationmustbe cutaneous. The
higher Arachnida breathe either by tracheaa

(many Acarina), or by lungs, or by both.
The tracheae oftheAcarina are remarkably

delicate, so that the spiral fibre is with great
difficulty distinguishable. They arise usually
in an unramified bundle from two stigmata,

which are sometimes situated anteriorly be-
tween the front legs, as in the Hydrachnea,
and much concealed, at others, at the sides

of the body above the third pair of feet, as
in the Gramaseae, or behind the last pair, as
in the Ixodeae. They are usually more
tufted than branched as in insects.

In the Hydrachnea, which live in the wa-
ter, and do not rise to the surface to respire,

the tracheae must possess the power of ab-

sorbing the air from the water. In the
Aranese, the lungs consist of rounded sacs

situated at the anterior part of the under
surface of the abdomen, and open externally

by a transverse slit. At the outer convex
surface of each lung-sac there are a number
of thin but firm triangular or rhomboidal
plates, like the leaves of a book, closed to-

gether (PI. 2. fig. 9). When examined by
reflected light, they present a silvery lustre

;

whilst by transmitted light they appear dark
violet, or almost black. Each of these plates

consists of a fold of the skin, between which
the air of the sac is widely distributed : they
contain no blood-vessels, hence probably the
blood brought by the arteries is poured out
around the lungs, and so bathes the lung-
plates. The position of the lung-sacs is in-

dicated externally by a triangular and homy
cutaneous plate, at the posterior margin of

which the respiratory fissure exists. Behind
these fissures there are two other openings,

the orifices of a tracheary system which
does not differ materially from that of such
as have tracheae only.

Nervous System.— Varies in degree of

complexity. In its simplest form it exists

as a single oesophageal ganglion, sending off

radiating branches; and initsmostcoinpound
forms it presents a large cephalo-thoracic
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bilobed ganglion, and one or two ventral

ganglial chains or cords.

The primitive nervous fibres and gan-

glion-cells are very small and delicate.

Spinning organs.—These organs, by means
of which the Araneidse form their webs, are

of great interest. The external organs con-

sist of three or rarely two pairs of cones or

conical papilla?, or spinnerets, placed at the

end of the abdomen, below the anus : they

are somewhat flattened at the summit ; and
usually the middle pair consist oftwo joints,

and the anterior and posterior pairs of three

joints. The sides of the cones are covered

with hairs, and on the summits are a number
ofdelicate horny spinning-tubes, at first sight

closely resembling hairs ; these form con-

tinuations of the spinning vessels. Some-
times,however, thelower portions of the sides

of the cones are furnished with spinning-

tubes, the remainder being covered with
hairs. Bach spinning-tube consists of two
parts :—a thicker basal portion, and a thin

terminal portion, from the orifice of which
the substance of the fibre exudes (PL 2. fig.

10, 10 a, separate tubes). The number of

these spinning-tubes varies according to the

species, the sex, and the age of the spiders.

In some there are more than 1000, in others

400, 300, 100, &c, and in others still fewer.

The glands which secrete the tenacious

transparent secretion are very variable in

number, form, and arrangement, and occupy
the interstices of the other abdominal vis-

cera, consist of sacs and tubes, lined with nu-

cleated cells, and either simple or variously

ramified, terminating in ducts which open
at the roots of the spinning-tubes.

The filaments of which the webs of many
spiders are composed are not all alike. The
radiating filaments are but little elastic, and
are composed simply of one or more threads

;

whilst the more numerous (tangential) fila-

ments connecting these are covered at tole-

rably regular intervals with minute spherical

masses of glutinous matter (PL 2. fig. 11),
the filaments themselves being highly elas-

tic. These masses give the fibres an elegant
beaded appearance under low powers of the

microscope. The viscid masses cause the
more ready adhesion of the filaments to in-

sects which may accidentally become en-
tangled in them, and render the spider more
sure of holding his prey.

Propagation.—The Arachnida generally
are propagated by sexes. The sexual appara-
tus consists of two ovarian or seminal sacs,

sometimes fused together in the middle line

;

they are situated in the abdomen, and termi-
nate in two excretory ducts, which usually
open at a common orifice placed at the base
of the abdomen, or below the cephalothorax.
A penis is not generally present ; the seminal
fluid is applied to the vulva of the female
by the maxillary palpi of the male.

Spiders are oviparous, and the eggs are
enveloped in a cocoon. They are often
elegantly sculptured.

The Arachnida may be thus subdivided :

Order 1. Aranbida. Cephalothorax con-
stricted from the unjointed abdomen

;

palpi unarmed.
Order 2. PEDrpAiPl (Phrynida). Cepha-
lothorax distinct from the jointed abdo-
men

;
palpi large, leg-like, chelate at the

end. (Pulmonary sacs present.)

Order 3. Solifug^: (Solpugida). Cepha-
lothorax distinct from the jointed abdo-
men

;
palpi filiform, extended, as long as

the legs, unarmed.
Order 4. Pseudoscorpiones (Obisida)

;

Book-scorpions. Cephalothorax distinct

from the ringed abdomen; palpi large,

chelate. (Trachea? only present.)

Order 5. Phaxangita (Opilionina) ; Har-
vest-spiders. Cephalothorax distinct from
the annulate or transversely plicate abdo-
men; palpi simple, filiform; mandibles
chelate ; legs very long, terminated by a
single claw.

Order 6. Acaeina (Mites). Head, thorax,

and abdomen fused together; legs di-

stinctly jointed; palpi simple.

Fam. 1. Acarea. Head terminated in

front by an emarginate labium, or single

bifid process
;
palpi adnate or adherent to

the labium, difficultly distinguished

;

mandibles chelate ; no distinct ocelli

;

legs generally terminated by a vesicle or

adhesive acetabulum and claws.

Fam. 2. Oribatea (Notaspidea). Body
covered by a hard horny envelope ; man-
dibles chelate

;
palpi fusiform, 5-jointed;

legs furnished with claws, but no vesicle

or acetabulum.
Most of the species live in mosses at

the roots of trees; in some the body is

surrounded by a projecting lamella on
each side.

Fam. 3. Ixodea. Palpi canaliculate,

sheathing the rostrum ; mandibles three-

jointed, basal joint internal, second joint

external and long, third short and denti-

culate ; labium covered with reflexed

teeth. (Parasitic.)

Fam. 4. Gamasea. Palpi free, filiform

;

F
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mandibles chelate ; feet with two claws

and a caruncle, or a lobed membranous
appendage ; ocelli none or indistinct.

(Generally parasitic.)

Fam. 5. Hydrachnea. Palpi with the

last j oint unguiculate or spinous ; two or

four distinct ocelli ; coxfe broad, legs ge-

nerally ciliated, natatory, the posterior

longest. (Aquatic.)

Fam. 6. Bdellea. Palpi antennilbrm

;

mandibles terminating in claws or pin-

cers ; rostrum resembling an elongated

head ; body generally divided between the

second and third pairs of legs by a trans-

verse furrow or stricture.

The species consist of minute animals,

more or less soft, variously coloured, and
living in damp places beneath moss, upon
sand of caves, &c.
Fam. 7. Trombidina. Palpi with the

last joint obtuse, the second joint very
large; the last but one (penultimate)

resembling an incurvated claw; feet cur-

sorial, terminated by two claws.

Order 7. Tahdigrada (Colopoda) ; Water-
bears. Legs rudimentary, very short,

conical, indistinctly three-jointed, and
with three or four claws; abdomen not
distinct from the thorax. (Aquatic.)

Gen. Emydium, Macrobiotus, Milne-
sium. (Tardigrada.)

Order 8. Pycnogoniba (Polygonopoda)

;

Crab-spiders. Cephalothorax forming a
4-jointed body ; abdomen rudimentary
(small and conical) ; legs as long as or

longer than the body.

Genera. — Pycnogonum, PhoxicMkts,
Phoxichilidium, Pallene, Paribcea, Kym-
phon, Endeis, Ammothea.

Sluggish marine animals, living under
stones, upon marine plants, or parasitic

upon fish and Crustacea.

Bibl. Treviranus, Ueb. den inner. Pan
der Arachniden; id. l

r
er?nischte Schriften,

Sfc. Bd. 1, 1816; Dufour, Ann. d, Sc.phy-
siq. de Brit.velles, iv.-vi. ; Walckenaer, Hist,
nut. d. Ins. Apt. i.-iii. ; Van der Hoeven,
Handb. der Zoologie, i. ; Siebold & Stannius,
Lchrb. d. vergl. Anat. i. ; Owen, Hunter.
Lectures, i. ; Blackwall, Brit. Spiders (liny
<S'oc), and Linn. Trans, xvi. ; Blanchard,
Ann. N. H. 1850, vi. 67; and 1852, x. 150;
Newport, Phil. Trans. 1843; Koch, Die
Arachnid. (534 pis.); Claparede, Rcch. s.

Vevolut. 8,-c. 1863 ; id. Etudes s. I, Circula-
tion, Sfc, Ann. N. Hist. 1865, xv. p. 16;
Jones, Anim. Kingd. 1870; Gegenbaur, Vergl.
Anat.1870; WaJkw,Brit. Spiders

(
Pay Soc.).

ARACHNOID MEMBRANE (Tunica
arachnoidea).— Is a delicate transparent

membrane, lying between the cranial dura
mater and the brain, and extending between
the spinal cord and its dura mater so as to

envelope these nervous centres. It does not
dip between the convolutions of the brain,

but enters and lines its ventricles. Its outer

surface is covered by a delicate epithelial

layer ; its inner surface is smooth, but not
covered with epithelium. It is reflected

upon the surface of the dura mater as an
epithelial layer only. It consists principally

of reticulated bundles of areolar (cellular)

tissue, with fibres of elastic tissue coiling

around or pursuing a rectilinear course

through them. In some parts the fibrillie

of the former run parallel without forming
bundles, and contain, as do the bundles,

round, elongated, or spindle-shaped nuclei.

In others, areolar tissue of a rather homoge-
neous appearance here and there forms a coat

to the bundles, or is situated between them.
Fig. 29 represents two bundles of the

areolar tissue of the human arachnoid, after

the addition of acetic acid, showing the

fibres of elastic tissue.

Areolar and clastic (issue of arachnoid, after treatment
with acetic acid. Magnified 350 diameters.
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Bibl. Kolliker, Mikrosh.Anat.ii.; Henle,
Alh/em. Anat.
ARACHNOIDISCUS, Bailey (Hemi-

ptychus, Ehr.).—A genus of Diatomaceas.
Char. Frustules adherent, disk-shaped

;

valves plane or slightly convex, with radia-

ting and concentric lines (rows of dots), and
a central pseudo-nodule.
The markings upon the inner valves are

not the same as those upon the outer (or

parent) ; hence the mere variations of the

markings are -not characteristic ; nor is the
number of rays constant.

A. ornatus, Ehr. Valves very finely gra-

nular} rays 29, equal. In Patagonian guano.
A. Fhrenbergii, Bail. Pseudo-nodule sur-

rounded by an iuner ring of linear radiating

and an outer ring of circular or angular

markings (depressions) ; marine ; breadth
1-200 to 1-60"; occurs also in guano. (PI.

12. figs. 12 & 13, side view.)

A. indicus (PI. 42. fig. 3). I E?
SS?

ln

a i.
• mi ,,-?,.',, } JSicobar

A. nicobancus (PL 42. fig. 4). f
Islands _

Bibl. Ehr. Bet: d, Berl. Akad. 1848 &
1849; Smith, Brit. Diat.i. p. 25; Shadbolt,

Trans. Micr. Soc. iii. ; Arnott, Micr. Journ.

1858, 159 ; Greville, Micr. Trans. 1865, p. 47.

ARANETDA.—A family of Arachnida,
comprising the true spiders.

The species of genera belonging to this

family (as A. civilis and domestica, house-
spiders, Epeira diadema, garden-spiders &c.)

are readily accessible for examining the

structural peculiarities of spiders—the skin,

the eyes, the organs of the mouth, the max-
illary palpi, the spinnerets, the legs, &c.

(See PI. 2.)

Blbl. Walcken. Apteres, i. ; Koch, Die
Arachn. viii. ; Treviranus, Ucb. d. inn. Ban,

d. Arachn. ; Walker, Brit. Spiders.

ARAUCA'RIA,Jussieu.—Agenusof Co-
niferae (Gymnospermous Flowering Plants),

remarkable for the character ofthe markings
on the walls of the cells of the wood, where
the pits or bordered pores appear in two or

more parallel rows (PL 39. fig. 5). Arau-
caria (Eutassa) excclsa is the Norfolk-Island
Pine, which grows to an immense size, as

do also A. brasiliensis, A. imbricata, &c.

The reservoirs of turpentine seem to be in

the bark and not in the wood. See Coni-
fers, Wood, and Secondary Layers.
ARAUCARITES, Goeppert (Dado.rglon,

Endlicher; Pirates, Lindl. and Hutt.).—

A

genus of Fossil Coniferas, characterized by
a structure resembling that of Araucaria.

Bibl. Witham, Intern. Struct, of Fussil

Vegetables, p. 72, pi. 4-11. Edinb. 1833;
Lindley and Hutton, Fussil Flora, 1. t. 2, 3.

ARCEL'LA, Ehr.—A genus of Rkizo-
poda, of the family Arcellina.

The Arcellae correspond to Amoeba; con-
tained in a carapace. In some species the
carapace is membranous and uniform; in

others it is calcareous and exhibits fine strhe,

depressions, or granules spirally arranged.
The species (?) are numerous ; the most

common are :—

-

1. A. vulgaris (PL 23. fig. 14a), Carapace
brownish yellow, plano-convex, or hemi-
spherical, covered with depressions. These
markings or depressions are very beautiful

and interesting. They agree exactly with
those upon the valves of the Diatomaceae in

regard to the requirements for their display
;

with unilateral oblique light, lines only are

visible. Their true structure resembles that
in PI. U. fig. 41, or PL 13. fig. 29, except
that the rows are somewhat wavy or even
spiral. Aquatic ; breadth 1-500 to 1-200".

ln the young state it is very transparent and
pale, and the markings are with difficulty di-

stinguished. The shell is cast several times
before arriving at maturity. PL 25. fig. 24
represents the animal with its processes pro-

truding from the carapace.

We have seen two of these animals con-
jugating and so firmly united by the soft

internal substance, that they were not sepa-

rable by rolling them over between two
plates of glass.

2. A. (Fchinopi/.ris) aculeata (PL 23. fig.

14 b). Carapace brownish, discoidal, con-
vex above, with one or more irregular spi-

nous prolongations at the margin ; aquatic;

breadth 1 -200" without the spines.

3. A. dentata (PL 23. fig. 14 c). Hemi-
spherical, anguloso-polygonal ; carapace

membranous, homogeneous, yellowish or

greenish; aquatic; breadth 1-560 to 1-200".

4. A. aureola (Cgphidium aurcolum, Ehr.)

(PL 23. f. 38). Carapace yellow, angular,

with numerous tubercles, four of which are

larger and more projecting ; a single expan-

sion of varied size ; breadth 1-560 to 1-420"

;

aquatic. Fig. 38 a represents the carapace

viewed from above, b the same supported

upon one angle, and the single expansion.

Bibl. Ehrenberg, Infusionsth. ; Dujardin,

Infusoires: Claparede and Lachmann, In fits.

p. 444.

ARCELLI'NA, Ehr.—A family of Lo-
bose Rhizopoda.

Char. Animals contained in a univalve

membranous or solid inflexible carapace,

f2
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of an urceolate or shield-like form, -with a

single orifice from which one or more irre-

gular and variable expansions are protruded,

which form the organs of locomotion.

The substance of the body resembles that

of an Amceba. Gen. :

—

Shell flexible Pseudochlamye.
Shell solid, inflexible.

Not incrusted with foreign matters. Arcella.

Inerusted with agglutinated fo-

reign matters.
With tubular prolongations ... Eckinopyxi*.

Without tubular prolongations Dijfltiffia.

ARCHEGO'NIUM. Also called pistilli-

dium.—The rudimentary organ representing

the ovule in the higher Flowerless Plants,

such as Mosses, Ferns, &c. (excluding the
Thallophytes). These organs are more mi-
nutely described under the heads of the

various Classes, in speaking of their repro-

duction.

In the Mosses and Liverworts they are

flask-like cellular bodies, found in terminal

or axillary buds on the leafy stems (figs. 30
& 31). In the Ferns and Equiseta they are

Fig. 30. Fig. 31.

Archegonia of Mosses.

Magnified 50 diameters.

produced on the prothallium, after the ger-

mination of the spores. In the Lycopodi-
acese and Marsileaceee they are produced
upon the cellular plate, representing a pro-
thallium, developed in the large spores when
these begin to germinate. The corpusada of

the Coniferas are analogous bodies to the last.

See HepaticACEyE,MuscACEiE,FrLiCACE^,
Equisetace^b, Lycopodiace^e, Marsile-
ace^e ; also Coniferje and Charace^;.
ARCHIDTUM.Bridel.—AgenusofPhas-

cacese (Acrocarpous Mosses) ,ofwhich butone
species is found in Europe (A. phascoi<les=
1'hascinn alternifolium, Hook, and T.), grow-
ing upon banks and fallow ground, on clay

or chalky soil. It is remarkable for the
sessile globular capsule, without a trace, of

an operculum, the columella soon oblite-

rated, and the spores being few in number,
very large and angular in form (figs. 32 &

Fig. 32. Fig. 33.

Archidium.

Open capsules, devoid of columella and with large

spores. Magnified 40 diameters.

33). The calyptra is torn away in the mid-
dle during the expansion of the capsule, as in

Sphagnum, leaving a short tumid vaginula.

Bibl. Wilson, Bri/olog. Britannica, p. 24.

ARCTO'A, Br. and S'ch. = DiCRANUM.
ARCYRTA, Hill.—A genus of Myxogas-

tres (Gasteromycetous Fungi), growing on
rotton wood,with frequently bright-coloured

spores and filaments. The elastic filaments

of the capillitium have no spiral fibres, but
are a little tuberculated. The species in

general are not confined to Europe or the

United States, but have a very wide geo-

graphical range, occurring in tropical and
subtropical districts as well as in those

which are temperate. Species :

—

1. A. punicea, Pers. Common ; spores

and capillitium purplish vermilion. Grev.

Sc. Crypt. Flora, t. 130.

2. A. incarnata, Pers. Not uncommon
;

smaller, with a shorter stipes and with flesh-

coloured spores and capillitium.

3. A. cinerea, Bull. Spores and capilli-

tium cinereous.

4. A. nutans, Bull. Spores and capillitium

dirty-yellow ; capillitium nodding. Trichia

nutans, Sowerby, t. 260; Arcuriaflava, Grev.

Sc. Crypt. Fl. t. 309.

5. A. umbrina, Sebum. Spores and
capillitium ochraceous, capillitium erect;

peridium ovate.

6. A. ochroleuca, Fr. Spores and capil-

litium pale-ochraceous, peridium globose,

evanescent ; smaller than the preceding

;

1-12" high.

Bibl. Berk. Hooker's Brit. Flora, ii. pt. 2.

p. 318; Crypt. Botanu, p. 337 ; Fries, Summa
Veget. p. 450.

ARE'CA, L.—Agenus of flowering plants

(Fam. Palniacere). The albumen of the seed

of the Areca catechu (the Areca nut as it is

called) affords a good instance of horny con-

sistence produced by secondary layers upon
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the cell-walls (PI. 38. figs. 21 & 22). See
Albumen (of seeds).

AREG^MA, Fries.—A genus of Conio-
mycetous Fungi closely allied to Puccinia,

comprising the species with many cells

which occur on various Rosacece, as the
common dark Parasite of the Rose and
Bramble. Like Puccinia, the species always
seem connected with a Uredinous form, and
are propagated by secondary spores pro-

duced on the multiseptate bodies after ger-

minating.

Bibl. Fries, Summa Veg. p. 507 ; Berk.
Crypt. But. p. 325 ; Tulasne, Ann. d. Sc. Nat.
1847, Jan. p. 12 ; De Bary, Untersuch. iib.

d. Srandpilze.

ARE'OLAR TISSUE of animals. See
Cellular Tissue.
AR'GAS,Walck.—A genus of Arachnida,

of the order Acarina and family Gamasea.
Char. Rostrum inferior, concealed, as also

the palpi, beneath a projection of the ante-

rior part of the body ; under part of body
granular, not scaly, and consisting of a single

piece; first joint of the palpi longest; legs

approximate at their insertion, feet termi-
nated by two claws, but no vesicle.

These animals are frequently parasitic

upon pigeons, fowls, &c. ; some live in

gardens.

A.refle.vus(Rhynchoprio?iColu>nba>,Henn.).

Body marked with tortuous furrows and de-
pressions, yellowish or violet after food. On
pigeons, especially when young.
A. persicus. Blood-red colour, back co-

vered with scattered elevated white spots.

The venomous bug of Persia ; said to cause
death in the human subject.

There are other species.

Bibl. Gervais, Walchen. Aptcres, iii.

AR'GULUS, Midi.—A genus of Crusta-

cea, of the order Siphonostoma and family
Argulidee.

Char. Carapace membranous, covering
the eephalothorax like a shield ; antenna?

four, short, concealed beneath the carapace,

anterior two-jointed, terminal joint hooked

;

posterior four-j ointed ; rostrum acuminate

;

five pairs of legs, the place of the first (6th)

pair being occupied by two suckers ; second
pair short, five-jointed, the two basal joints

spinous, the lastjoint with two small hooks;
the last four pairs of legs two-cleft, and
furnished with ciliated filiform processes.

A. foliaceus (PI. 15. fig. 1). Parasitic on
the stickle-back (Gasterosteus) and other
fishes ; carapace greenish.

Bibl. V. d. Hoeven, Handb. d. Zool.
;

Baird, Brit. Entomostraca, p. 242 ; Thorell,

Ann. Nat. Hist. 186ii, xviii. p. 149.

ARPAC'TICUS, Baird.—A genus of En-
tomostraca, of the order Copepoda and fa-

mily Cyclopidae.

Char. Head undistinguishable from tho-

rax; foot-jaws two pairs, forming strong

cheliforni hands ; antenna? in male furnished

with a swollen hinge-like j oint ; antennules

(inferior antennae) simple; legs five pairs,

the fifth pair rudimentary; eye single; ovary
single. Two species :

—

A. chelifer and A. nobilis. Marine, closely

resembling Cyclops.

Bibl. Baird, Brit. Entom. p. 212.

ARRENU'RUS, Duges.—A genus of

Arachnida, of the order Acarina and family

Hydrachnea (= Caudate Hydrachnse).
The posterior part of the body of the male

is narrowed and produced into a truncate or

cylindrical appendage. The body of the fe-

male is truncated posteriorly. The prolon-

gation is terminated by two angles and a

sinuous intervening margin. At the middle
of the latter is situated the penis; above
which are two hooks. In both sexes the

back is hard, crustaceous, as if shagreened,

or spinous. In some species the thicker

layer of the skin is furnished with a number
of conical apertures (PI. 2. fig. 12). The
eyes are two, distinct, blackish. The intes-

tinal cseca are distinguishable through the

skin. The mouth is round and surrounded
by a kind of hood (PI. 2. fig. 13 c).

Arrenurus viridis, Duges's typical species

(PL 2. fig. 13), has the palpi short and cla-

vate (a) ; the fourth j oint longest and largest,

the fifth falcate and. the mandibles ungui-

culate (J).

The species are verynumerous and ofalmost

all colours, red, green, yellow, grey, purple.

Bibl. Walcken. Aptcres, iii. ; Duges, Ann.
d. Sc. Nat. 2 ser. i. ; Koch, Uebersicht d.

Arachnidensystems.
ARROW-ROOT.—A name given to va-

rious kinds of starch, derived from the plant

Maranta arundinacea, and other species.

True West India arrow-root is from this

(PI. 37. fig. 26) and M. Allonga and M. no-

bilk (N. O. Marantaceee). East-India arrow-

root is obtained from species of Curcuma
(N. 0. Zingiberacea?) (PL 37. fig. 19)

;
and

apparently also from a Sagus,\iwemayjudge
from a specimen (PL 37. fig. 18) from Singa-

pore. Tahitan arrow-root (PL 37. fig. 22) is

obtained from the plant called Tacca pinna-

tiftda (N. 0. Taccacea?) ; and the substance

called Portland arrow-root (PL 37. fig. 11)
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is extracted from the Arum maculalum (N.
O. Aracete), a common hedge-weed in this

country. In all these cases the fecula con-
sists of starch-grains, which are produced in

great quantity before the sea-son of rest, in

the succulent tubers or rhizomes of the
plants ; the arrow-root is extracted from the
grated root-stocks bjr washing, to separate

the cellular tissue and remove the often

acrid juices. See Stahch.
The arrow-root of the shops is subject to

adulteration with cheaper kinds of starch,

especially with sago and potato-starch.

Bibl. Pereira, Mat. Med. ; Ilassall, Food
mid its Adulterations, p. 31.

ARSEXIC.—The common term for arse-

nious acid. Arsenious acid assumes two
crystalline forms, and occurs also in an
amorphous state.

The most common form is the octahedral
or tetrahedral. The second (right rhombic)
is less common, and is only obtained by
sublimation. Attention to the form of the
crystals is important, because it is used as

a means of identifying arsenic in cases of

poisoning. It must, however, be borne in

mind that protoxide of antimony (Sb Oa)
yields crystals by sublimation of exactly
the same form as those of arsenious aciil

(PL G. fig. 22).

Solution of arsenious acid is sometimes
used as a preservative liquid for animal
preparations.

Bibl. See Chemisthy
; Guy, Microsc.

Trans. 1801, p. 54.

ARTE'MIA, Leach.—A genus of Ento-
mostraca, of the order Phyllopoda and fa-

mily Branchiopoda.
Char. Abdomen prolonged in the form of a

tail, composed of nine segments or joints, the
end joint simply divided into two lobes;
superior antenna? slender and filiform in both
sexes ; inferior antennas in the male large, flat,

curved downwards and two-jointed, resem-
bling horns ; in the female short, pointed and
slightly curved ; basal joint of male inferior

antennas provided with a short conical pro-
cess.

A. salina. The Lymington shrimp or
brine-worm. Found in the salt-pans at
Lymington. Length about 1-2".

Each segment of the thorax shortly bi-
lobed at the apex, and with a pair of bran-
chial feet ; each lobe of the end joint of abdo-
men giving off several short seta}. Agrees
generally in structure with Branchipm,

Bibl. Baird, Brit. Entom.; Rackett,
Linn. Trans, xi.

ARTERIES.—These are the tubes or
vessels which convey the blood from the
heart to the various parts of the body. The
structure of the arteries is very complicated
and difficult of investigation ; and the coats

or tunics of which they consist are so inti-

mately connected as to be ~by no means
easily separable.

In the larger arteries, three coats are

usually distinguishable, an outer or adven-
titious coat, a middle and an inner coat.

Their composition and thickness vary in

arteries of different sizes.

The middle coat is usually thick and
strong, consisting of several layers, and its

elements run transversely. In the largest

arteries it is yellow, very elastic and of great

streng-th ; as the vessels become smaller, it

diminishes in thickness, becoming redder
and more contractile ; and near the capil-

laries it is very thin, finally disappearing.

The inner coat is always thin, yet thickest

in the large vessels ; whilst the outer coat is

absolutely thinner in these than in those of a

moderate size, in which it equals or even
exceeds the middle coat.

In the smaller arteries the inner coat con-
sists of pale, flattened, fusiform cells with
longish, oval nuclei ; these possess no slight

Magnified 350 diameters.

Muscular fibre-cells from humnn arteries. 1, frnm
the popliteal; «, betore, b, after the addition of acetic
acid : 'J, from a twig of the anterior tibial artery : a,

nuclei.

resemblance, on the one hand, to the fusi-

form cells of pathologists (as also to the
formative colls of elastic and areolar tissue ).

and on the other to contractile (smooth
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muscular) fibre-cells
;
yet they differ from

the former in the less acumination of their

ends and their paleness, and from the latter

in their rigidity, the form of their nuclei,

and their chemical reactions.

An elastic layer is expanded beneath the

epithelial layer in the living vessels, whilst

in these, when empty, it exhibits numerous
transverse or longitudinal folds. It forms

Magnified 3."0 diameters.

A small artery (a) and vein (&) (about 1-180" in diameter) from the me-
sentery of a child, after the addition of acetic acid : a, external coat, with
elongated nuclei

; 0, nuclei of the muscular fibres of the middle coat, partly
seen from the surface, partly the sectional view ; 7, nuclei of the epithelial
cells

i
S, fibrous layer of elastic tissue.

what is called a fenestrated membrane, ge-
nerally exhibiting more or less distinct re-

ticulated fibres and usually small elongated
openings ; more rarely a very dense network
of principally longitudinal elastic fibres,with
narrow elongated fissures.

The middle coat of the smaller arteries is

purely muscular. The fibres or fibre-cells,

which are connected into layers, may be
isolated by dissection, or by maceration and
boiling in a mixture of nitric acid with four
parts of water.

The outer coat consists of areolar tissue

with elongated nuclei and fine elastic fibres,

and is nearly as thick as, or even thicker
than the middle coat.

In the smallest arteries, the outer coat
gradually ceases to contain elastic tissue,

consisting merely of areolar tissue and the

nuclei ; this gradually loses its fibrous cha-

racter, next becoming homogeneous, and
finally a thin perfectly structureless mem-
brane, and disappearing. In the same
manner the middle coat gradually loses its

layers of muscular fibres, until these and the

fibres themselves ultimately vanish. On
tracing the smaller arteries downwards, the

inner coat is first found to lose its elastic

fibres, and at last the epi-

thelial cells cease to be iso-

lable, all that can be distin-

guished consisting of their

closely aggregated nuclei

;

but, by maceration in very
dilute solution of nitrate of

silver, the lines of demar-
cation of the cell-walls are

rendered beautifully di-

stinct.

In moderate-sized arteries

the middle coat increases in

thickness, but, in addition to

a larger number of muscu-
lar layers, fine elastic fibres

in open networks are added,
at first running somewhat
irregularlythroughthemus-
cular elements, and in the

larger vessels of this cate-

gory mixed with areolar

tissue, and here and there

forming layers alternating

with those of the muscular
fibres. The inner coat

sometimes containsbetween
its elastic la3Ter and the

epithelium several other

layers, forming, with fine

networks of elastic tissue more externally

situated in homogeneous granular or fibrillar

areolar tissue, a strong middle layer, the

elements of which are longitudinal. The
outer coat in these vessels contains more
elastic tissue, in the form of laminse.

In the largest arteries, the epithelial cells

of the inner coat are not so elongated, and
the inner coat consists principally of layers

of a homogeneous, striated, or even di-

stinctly fibrillar substance, agreeing with
areolar tissue, traversed by finer and coarser

longitudinal networks of elastic tissue. Im-
mediately beneath the epithelium the net-

works of elastic fibres are either very fine,

or are replaced by one or more striated

layers, which, when nucleated, often appear

as if composed of fused epithelial cells, and
when homogeneous resemble pale elastic
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membranes. The middle coat contains, as
a new element, elastic membranes or plates,

as many as 50 or CO, which, except in their
transverse direction, resemble the elastic

inner coat, sometimes forming the densest
networks of elastic fibres, at others fenes-
trated membranes. These layers alternate

Fig. 36.

Magnified 30 diameters.

Transverse section of the human aorta below the superior mesenteric artery,

after acetic acid. 1. Inner coat: «, epithelium; b, striated layers; c, elastic

layers. 2. Middle coat : d, its elastic layers ; e, the muscular and areolar
tissues; 3, outer coat with its network of elastic tissue.

with those of the muscular fibres traversed

by areolar tissue and networks of elastic

tissue. The muscular layer of the middle
coat is less developed, its cells smaller and
less regularly and perfectly formed.

The outer coat is relatively and absolutely

thinner than that in the smaller ; but the

structure is the same, except that its inner

elastic layer is much less developed.

In some of the larger arteries of man, as

the axillary and popliteal, and the mesenteric

arteries of other mammals, the internal coat

contains unstriped muscular fibres. This
is the case also with the outer coat of

the larger arteries in animals, but not in

man.
All except the smallest arteries are fur-

nished with nutrient blood-vessels, the vasa

rasormn ; these ramify principally in the

outer coat, in the larger ones extending into

the middle coat. They .also receive branches
of the sympathetic and spinal nerves.

The most important pathological changes
to which the arteries are subject, consist of

the deposition of fat in their substance
(fatty degeneration) and of atheromatous
matter. These will be noticed under Fatty
DEGENEItATION and ATHEROMA. See VES-
SELS.

BrnL. Ilenle, Allgem. Anat. • Kollikcr,
Hanilb. d. Gewebelehre ; Wedl, Gnoidziige
derpathol. Hisfol.; Rokitansky, Ueb. einit/e

d. wie/dig. Kranhh, d. Arterien ; Frey, His-

tohgie, 1870, p. 363; Eberth (Strieker's

Handbuch), v. p. 190.

ARTHO'NIA, Acharius.—A genus of

Graphideae (Gymnocarpous Lichens), di-

stinguished by the small roundish or irregu-

lar apothecia, scattered over the thallus,

devoid of an excipulum. Leighton describes

eight British species,

growing on the bark of

trees, some of which have
been described by others

as species of Opegrapha,

&c.

Bibl. Leighton, Ann.
Nat. Hist. 1854, xiii.

p. 436, pi. 7, 8; 1856,

xviii. p. 330.

ARTHRINTUM,Kze.
—A genus of Dematiei
(Hyphomycetous Fungi),

of which one species has

been found in Britain,

growing upon dead leaves

of Eriopliorum angustifo-

Kinn.

A. sporophlwnm , Kze. Filaments elon-

gated, tufted, often not more than 1-50"

long, but frequently confluent in a linear

form, with a kind of velvety surface ; spores

numerous, angular, or like a double cone, at-

tached in whorlsat thejoints of the filaments.

Bibl. Berkeley, Ann. Nat. Hist. 1838, i.

436; Torula Eriophori, Berk. Engl. Flora,

v. p. 2, 359 ; Fries, Summa Veqet. p. 502.

ARTHROBOTRYS, Corda.—A_ genus
of Mucedines (Hyphomycetous Fungi) bear-

ing elegant nodular groups of septate spores.

No species is yet recorded in Britain.

Corda describes one species, A. superba

(fig. 37); iu this the spores are about 1-1500"

long. Fresenius describes another, A. olit/o-

spora, perhaps not distinct, which has the

erect filaments about 1-50" high, solitary,

not in tufts, and mostly with only one
group of spores; these are pear-shaped,
1-700" long, and have the septum below
the middle : it was found on damp wood,
fruit and earth, in a fungus-bed.

Bibl. Corda, Prachifl. ear. Sehimmelb.

p. 43, t. 21 ; Fresenius, Beitr. zur Mi/eohgie,

Heft i. p. 18, pi. 3. figs. 1-8.

ARTHROBOTRYUM.—AgenusofMu-
cedines (Hyphomycetous Fungi), proposed
by Cesati, characterized by a stem composed
of jointed threads, bearing above large

jointed radiating spores, so as to form a
little head. They are beautiful microscopic

objects. British species :

—
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1. A. atrum, B. & Br. On dead nettle-

stems.

2. A. stilboideum, Ces. On a pollard

willow.

BrBL. Berkeley, Out. Br. Fung. p. 342

;

Hedwigia, tab. 4. fig. 1

.

Fig. 37.

Arthrobotrys superba.

37. Fertile filament with many groups of spores.

Magnified 200 diameters.
38. Fertile articulation of ditto, with most of the

spores detached from the spine-lite pro-
cesses on which they are borne. Magnified
400 diameters.

ARTHROCLA'DIA, Duby.—A genus of

Sporochnaceee (Fucoid Algse). A. villosa,

Huds., is a ratber rare British annual sub-

marine species, growing in 4 to 5 fathoms
water ; bearing a curious pod-like nucleated

fruit.

Bibl. Harvey, Brit. Marine Alqte, 2d ed.

p. 24, pi. 5 C. ; Phyc. Brit. t. lxiv. ; Eng.
Bot. t. 546 ; Derbes and Solier, Ami. des Se.

Nat. 3 ser. xiv.p. 33, figs. 18-20.

ARTHRODES'MUS, Ehr.—A genus of

Desniidiaeese.

Char. Cellssingle,compressed, constricted

in the middle ; segments entire, with a single

spine on each side.

1. A. convergent. Segments elliptic (PL 10.

fig. 27) ; length 1-598 to 1-539".

2. A. incus, Br6b. Segments with trun-

cated ends; length 1-1103".

3. A. minutus, Kiitz. (PI. 43. fig. 9).

4. A. truncatus, Ehr.
5. A. subidatus.

Other species.

Bibl. Ralfs, Brit. Desmid. pp. 117, 200
;

Kiitzing, Sp. Alg. p. 176 ; Ehrenberg, Infus.

p. 158 ; Rabenh'orst, Flor. Alg. iii. p. 225.

ARTHROGY'RA, Ehr.—An obscure
genus of Diatomacese.

A. guatemalensis (PL 42. fig. 8). Fila-

ment straight.

A. semilunaris. Filament curved. Both
in Guatemala earth.

Bebl. Ehrenberg, Mikroaeologie, pi. 33.

ARTHROMTTUS, Leidy.—Described as

a genus of the Leptothricese of Kiitzing

(Algse Confervoidese). Two species, A. cris-

tatus and A. nitidus, were found in the in-

testinal canal of lulus marginatus, a kind of

millipede. These objects appear to have
been imperfect forms of some filamentous

Fungus. See Parasitic Fungi.
Bibl. Leidy, On thepresence of Entophyta

in healthy living animals, Proc. Acad, of
Philadelphia, iv. p. 225, 1849, extracted in

Ann. Nat. Hist. 2nd ser. v. p. 74.

ARTHRONE'MA, Hassall.—A genus of

Oscillatoriacese (Confervoid Alga?).

A. cirrhosum (PL 4. fig. 20). Filaments
of considerable size, stria? close, evident.

Tufts widely spreading, filaments floating

in bundles. In lakes at Lismore Island.

Bibl. Hassall, Brit, dlgce, p. 238.

ARTHROSI'PHON, Kiitzing. See Pe-
TALONEMA.
ARTIOULI'NA, D'Orb.—"Very narrow

varieties of Vertehralina, which commence
with a Milioloid (Triloculina) growth, and
proceed with straight moniliform chambers,
were separated by D'Orbigny under this

name. Recent and fossil.

Articulina gibberula (PL 18. fig. 9 a J).

Bibl. D'Orbigny, Ann. Sc. Nat. vii. 300

;

Carpenter, Introd. Foram. 73.

ARTOTRO'GUS, Mont.—A genus of Se-
pedoniei (Hyphomycetous Fungi) contain-

ing one species growing and fructifying in

the intercellular passages of germinating
potatoes. This genus is supposed by Berke-
ley to be founded on a secondary form of

fruit of some mould
;
probably of Perono-

spora infestans. See Peronospoha.
A. hydnosporus, Mont. Berkelev, Journ.

of Hortiadt. Soc. i. p. 3, pi. 4. figs'. 27-29
;

Crypt. Botany, p. 247.

A'RUM, L.—A genus of Araceee (Flow.
Plants). Arum maculutum, the common
Cuckoo-pint, has a tuberous rhizome in

which is produced much starch. This starch

is extracted in the same way as Arrow-root
starch is from the rhizomes of Marantacese
&c.,andiscalledPortlandArrow-root (PL 37.

fig. 11). See Starch.
AS'CARIS.—A genus of Entozoa, of the

order Ccelelmintha and family Nematoidea.
Char. Body cylindrical, narrowed at each

end ; head furnished with three tubercles or
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valves ; mouth terminal, situated between
the three tubercles; male with one or two
spicula.

The species are very numerous, occurring'

in all the classes of the Vertebrata and doubt-
fully in Insects. They are most commonly
found in the alimentary canal. We shall only
notice the species met with in man.

1. A. lumbricoides. The common round
worm. Inhabits the human small intes-

tine ; sometimes found also in that of the
ass, wild-boar, pig and ox. Varies in length
from .3 to 15"

; is of a whitish colour ; the
head distinct, with the three valves (PI. 10.

fig. 9) finely denticulated on their inner

border, and each furnished near the summit
with a slightly projecting papilla. Female
larger and more common than the male.
Spicula two, equal.

The recent ova are surrounded by an al-

buminous layer, the surface being studded
with numerous projecting tubercles.

2. A. vermicularis (O.ryurisverm.). The
human thread-worm. Found usually in the

rectum. White ; head frequentty appearing
winged, or exhibiting two lateral vesicular

expansions (PI. 16. fig. 8 «), produced by
endosmosis. Mouth round when contracted,

exhibiting the three lobes when expanded.
CEsophagus (e) containing a triquetrous

canal, and separated by a constriction from
the spherical stomach (d). Length, female
3 to 4-10 of an inch ; male shorter, with
the tail spirally coiled, much more rarely

met with. Anus (</) about 1-8 from the end
of the body ; spiculum single, with an ap-

pendage. Uterus consisting of two lobes

(h) (ovaries); oviduct (h) opening externally

near the middle of the body.
3. A. mystax (alata, Bell), 2 to 3 inches

long, as broad as a crow-quill; common in

the cat, occasional in the human body.
Bibl, Dujardin, Helminthes; Leuckart,

Mensch. Parasit. ii. p. 153 ; Cobbold, Ento-
zoa, p. 302 ; Sieb. & KM. Zeitschr. passim.

ASCIDTA, Bast.—A genus of Tunicate
Mollusca, of the family Ascidiadoe.

Several British species. See Ascibiab.'E.

ASCID'IADjE.—A family of Tunicate
Mollusca.

Distinguished by their being single,

usually fixed (to foreign bodies, as sea-

weeds, shells, &c), and the attachment of
the mantle to the test at the orifices only.

Irregularly shaped, from half to several

inches long, often incrusted with stones and
shells, &c. ; with two orifices, one branchial
aud pharyngeal, the other anal. Genera

:

1. Ascidia, Bast. Test leathery; bran-
chial orifice eight-lohed, anal six-lohed, both
circular ; branchial sac not plaited.

2. Molgula, Forbes. Globose, attached or

free
;
test membranous, usually covered with

foreign matters ; branchial orifice six-lobed,

anal four-lobed, both on contractile naked
tubes.

3. Cynthia, Sav. Sessile ; test leathery ;

branchial sac plaited longitudinally ; both
orifices four-sided.

Bibl. Forbes and Hanley, Brit. Mollusca,

i. 29 ; Gosse, Mar. Zool. ii. 35.

ASCLEPIADA'CE^E.—A family of Di-
cotyledonous flowering-plants, presenting

some remarkable characters in the pollen

(see Pollen). The stems of some of these

plants contain very tenacious fibres, which
have been used for economical purposes

(see Fibres, vegetable).

ASCOB'OLUS—A genus of Helvellacei,

distinguished from Peziza by the asci being
projected from the hymenium at maturity.

Ascobolm farfuraceus is only common on
cow-dung ; but there are numerous other
British species. The sporidia are often

beautiful microscopic objects (see Cooke, in

Seemann's Juurn. Sot. May 1S04).

ASCOMY'CES.—A genus of Ascomy-
cetous Fungi, characterized by the absence
of any receptacle, the asci forming a thin

pulverulent stratum. All the species are

parasitic on living leaves or young shoots.

It is the lowest form to which Ascomycetes
can be reduced. British species

:

1. A. bullatus. Ou pear-leaves.

2. A. deformans. On peach-leaves, pro-
ducing a form of blister.

3. A.trientaUs. On leaves of T. europeea.

4. A. jiiglandis. On walnut-leaves.

5. A. carnosa. On Rhododendron ferra-
gineum, producing large gall-like excres-

cences.

Bibl. Berkelev, Journ. Hort. Soc. vol. ix.

p. 48 ; Oat/. Br. Fung. p. 376.

ASCOMYCETES'.—An order of Fungi
characterized by producing the spores in

tubular sacs (asci or theca>), frequently in-

termixed with empty filiform sacs (para-
physes) (fig. 40), and hence bearing a near
relation to the Lichens, which, indeed, are

included under this order by some botanists;

but the existence of green colouring-matter

in the cells, and of gonidia or brood-cells, in

the Lichens, forbids such an association.

The Ascomycetes differ much in external

form, and approach in this particular several

tribes belonging to the other orders ; thus
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the Tuberacei are very much like many of

the Gasteromyeetes, the Helvellacei like

Fig. 39. Eg. 40.

Sputhulca flavida.

Fig. 39. Entire plant (reduced).
Fig. 40. Highly magnified section of fructification,

showing asei and parapnyses arising from the hymenium.

some Hymenomycetes, &c, differing chiefly

in the mode of the production of the spores
(figs. 39-42).

Fip*. 42.

Leotia geoglosaoides.

Fig. 41. Group of plants (reduced).
Fig. 42. Highly magnified asei with spores.

The Onygenei are little Fungi growing on
dead animal substances, feathers, horn, &c,
and have a flocculent mycelium, bearing
little columnar bodies terminating in a thick-

ened head—the sporange, which is a kind of

hood falling oif at maturity. The sporifer-

ous structure, loosely filling up the hood, is

composed of interlacing branched filaments,

bearing at their free ends globular cells

(asci or thecce) filled with spores.

The Perisporiacei are likewise very simple,
consisting of parasitical Fungi growing upon

the leaves of trees or herbaceous plants.

They have a flocculent mycelium, often

radiating from a centre, where is found a
membranous, sac-like, globular sporange,
containing sometimes a definite, sometimes
an indefinite number of clavate sacs or asci,

alone or mingled with paraphyses, and
containing ovate spores. The sporange
bursts either regularly or irregularly at the
summit.
The Sphseriacei have the conceptacles

more developed, either single, or associated

on a common receptacle, and consisting of

a firm capsular structure, lined with asci, and
opening- at the apex by a regular pore in the
form of a papilla or beak when mature.
The Phacidiaeei differ chiefly in the de-

hiscence by slits, either single and longitu-

dinal, or several and parallel or stellate, or

circular so as to detach a lid ; most of these

have the sporanges collected on a common
receptacle, either of horny or fleshy consist-

ence.

In these two tribes, and in Helvellacei,

Coniomycetous forms of spore are found
upon the same receptacle, either contem-
poraneously or at different stages of deve-

lopment. Attention is directed to this sub-

ject under the head of that order; and more
will be found under Sph.eria, Tympanis,
Rhytisma, Dothidea, Cohdiceps, &c.

The true Tuberacei are Ascomycetous re-

presentatives of the TlypogaBous Gasteromy-
cetes, being subterraneous, solid, globular

or lobed bodies, of fleshy consistence, the
Truffle being a well-known example. The
organization of the Tuberacei is analogous
in all cases, but the structures differently

arranged. They all have an inconspicuous

flocculent mycelium, from which arises the

solid sporange. The sporange exhibits, when
cut across, an outer tough coat (peridium),

enclosing a fleshy structure excavated with
sinuous cavities giving it a marbled appear-

ance. These sinuous cavities are produced
by the convolutions of the fructifying

layer, which is folded and reflected back-

wards and forwards, leaving interstices

which are lined with the asci or spore-sacs

containing four or eight spores. The de-

gree of complexity of the lacunose mass
differs in different genera, being in some
simple, in others very complicated.

The sporanges of the Helvellacei vary
much in form, the simpler resembling
closely some of the Phacidiaeei : some kinds
are minute fleshy cups lined with asci form-
ing a superficial layer, as in Propolis; or
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they are large fleshy cups, often raised on a

stalk (Peziza), these cups being closed at

first, but opening widely afterwards. In
the Helvellce, the cup is converted into a
stalked mitre-shaped body clothed above
with asci. Others are of columnar form,

thickened at the summit, which is clothed

with the asci, as if a cup-shaped receptacle

had been turned down over it (Spathulea,

fig. 39)—this thickened head becoming more
considerable and excavated into little pits in

Morchella. These plants are mostly found
on the ground or decaying vegetable sub-

stances, in damp places, and are frequently

of gelatinous consistence.

If a Peziza, Morchella, Rhytisma aceri-

num, or similar Fungus, in its last stage of

development, is kept shut up in a bottle for

several hours, and then gently taken out,

the contact of the external air causes an im-
mediate and abundant explosion of spores,

which may be collected on slips of glass for

microscopic examination. If care is taken
in the experiment, it will be found that a
considerable quantity of a colourless liquid

is expelled with the spores, which liquid

contains minute molecules, and evaporates

very rapidly, leaving more or less apparent
spots on the glass. See Sph;eria.

Synopsis of the Families.

1. Helvellacei. Fruit fleshy, of vari-

ous forms, ultimately expanded, clavate, ca-

pitate, stalked, mitre-shaped, cup-shaped or

bell-shaped, the upper surface clothed by
elongated sacs (asci), each containing eight

simple or septate spores.

2. Tuberacei. Fruit (subterraneous)

globular, with an adherent peridium ; solid

and fleshy within, and excavated sinuously

into numerous cavities clothed by asci con-
taining four or eight spores ; the internal

mass drying up or becoming pulverulent or

floccose when mature.

3. Phacidiacei. Fruit fleshy, simple or

branched, more or less cup-shaped in the

sporiferous region, which opens widely or

by a slit when mature, and exposes a ca-

vity lined with elongated asci mixed witli

paraphyses.

4. SpTTfflBlAOEI. Fruit usually forming
a common, often horny, receptacle, in which
are excavated conceptacles, lined with asci,

opening by a terminal pore.

5. Perisporiacei. Common receptacle

floccose, radiating from a centre, bearing
conceptacles free or surrounded by filaments,

opening by a terminal pore, with asci at-

tached at the base filled with simple ovate

spores.

6. Onygenei. Mycelium floccose, bear-

ing capitate, stalked sporanges, which open
by a circular slit at the base, causing the.

upper part to fall off like a cap ; exposing
a fructifying mass composed of interlacing

branched filaments, bearing globular asci at

the free extremities of the branches.

Bibl. See under the heads of the Families.

ASCOPH'ORA, Tode. See Mucor.
ASCOT'RICHA,Berk.—A genus of Peri-

sporiacei (Ascomycetous Fungi), containing

one species.

A. chartarnm, a kind of mildew growing
on paper, forming a brownish, angularly and
dichotomously branched mv'celium, from
which arise globose, black, hairy peridia con-

taining linear asci, each containing a single

row of chocolate-coloured spores. Peridia

from 1-20 to 1-30" in diameter.

Bibl. Berkeley, Ann. Nat. Hist. 1838, i.

257, pi. 7. fig. 8.

AS'CUS.—The term applied to the cylin-

drical globose or clavate tubular sac forming
the parent cell of the spores in the Ascomy-
cetous or Thecasporous Fungi. It is fre-

quently called a theea also (figs. 40 and 42).

Asci consist of a double membrane, the
inner often visibly projecting when the
ascus is broken across. A little lid is fre-

quently separated from the apex when the

sporidia are discharged, as in Aseobolus, in

which genus the asci are shot out from the
common hymenium. See Ascomycetes.
Bibl. Mag. of Zool. $ Hot. vol. ii. p. 222

;

Pringsh. Jah'rb. Bd. i. p. 189.

ASEL'LUS, Geoffrey (the water wood-
louse).—A genus of Crustacea, of the family
Isopoda.

Char. Antennae four, outer much longer
than the imier ones ; legs shorter than the
body, the first pair not chelate ; two poste-

rior proj ecting bifurcate abdominal append-
ages.

A. vulgaris (PI. 43. fig. 13). Length 1-4

to 1-2" or more. This animal is particu-

larly interesting to the microscopist, on ac-

count of its forming the most readily pro-

curable object for examining the dorsal

vessel and circulating liquid in motion. It

is found in almost all stagnant waters. The
currents of the circulating liquid, with
the colourless corpuscles, are readily seen

streaming through every part of the body.
Beneath the large scutiform joint of the

body (the abdomen), are three flattened

branchial false legs or gills on each side,
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Fig-. 43.

pergillus glaueus.

A fertile filament

covered by two jointed gill-covers ; these

are in almost constant motion during life.

Bibl. Desmarest, Consid. General, s. I.

Crustaces; Treviranus, Vermischte Schrif-
ten, i. ; M.-Edwards, Crustaces, iii. (Suites

a Buffbn)

.

ASPERGILLUS, Micheli.—A genus of

Mucedines(Hyphomycetous Fungi) forming
common moulds, such as the blue mould of

cheese, A. glaucus. The chains of spores

arise from a more or less globular head at

the apex of the fertile

filaments (fig. 43). It is

often stated that the
heads of spores are origi-

nally enclosed in a peri-

dium ; according to our
observations this is not
the case ; the spores bud
out from the capitular

cell, which enlarges very
much during the forma-
tion of the head of spores

;

andwhen these have been
detached, the head is left

bare, but covered with
short spiny processes (the

points of attachment of

the chains of spores), and with chains of spores

then looks something like on * globular head.
•j- Pur Magnified oO dia-

a young pendium ot Mm- meters.

cor. Aspergillus has been
found to produce a secondary form of fruit,

being that forming the subject of the genus
EuaoTiuu. British species

:

* Fertilefilaments simple.

1. A.glaucus, Link. Sporidia globose, va-
riable, white to glaucous, close (A. camlklus,

Link) or lax. Heads about 1-100" in dia-

meter when mature. On cheese, lard, bread,

&c.,verycommon (fig. 43). Ithasbeenfound
also in the lungs and air-cavities of birds,

Mucor glaucus, L.
2. A. roseus, Lk. Sporidia globose, very

small, rose-red ; fertile filaments not septate.

On damp paper, lint, carpet, &c.
3. A. aureus, Hevk. Sporidia large, ellip-

tical, thinly scattered, golden-yellow; fertile

filaments without septa. On bark. Now
referred with A. aurantiacus, from which
it scarcely differs, to the genus Tthinotri-

chum.

4. A. aurantiacus, Berk. Sporidia oval,

the lowest of the chain much larger, myce-
lium rusty orange, the heads often prolife-

rous, so as to produce a complicated mass.
On bark. Ann.Nat.Hist. vi. p. 436, pi. xiii. 22.

Nematogonium aurantiacum, Desmaz. Ann.
ties Sc. Nat. 2 se"r. ii. p. 69, pi. 2. fig. 1.

** Fertile filaments branched.

5. A. ma.vimus, Lk. Sporidia very large,

at length yellow brown, mycelium a fleecy

mass of the same colour ; fertile filaments
dichotomous, clavate above. On decaying
Fungi.

6. A. mollis, Berk. Sporidia large, sub-
globose, white, mycelium white ; fertile fila-

ments dichotomous, standing in minute,
scattered, white bundles.

7. A. virens, Lk. Sporidia, like the fila-

ments, greenish ; tufts of fertile filaments
rather dense, entangled, suberect. On de-
caying fungi and other bodies.

8. A. alternatus, Berk. Sporidia grey-
black, subtruncate ; fertile plants branched
alternately in a zigzag manner, erect or
decumbent, forming extremely minute orbi-

cular patches on damp paper. Ann. Nat.
Hist. 1838, i. p. 262, pi. 8. f. 11.

9. A. dubius, Corda, would appear to dif-

fer generically from the above. Mr. Berke-
ley states that its capitular cells bear
linear processes, each surmounted by four
sterigmata, on which are attached the chains
of spores. On dung. Corda, Icones, ii.

t. 11. fig. 77.

Bibl. Berkeley, Hooker ,

s Br. Flora, ii.

part 2. p. 339 ; Ann. Nat. Hist. i. 262, vi.

436, 2nd ser. vii. 100 ; Crypt. Bot. p. 298
;

Fries, Syst. Mycolog. iii. 383; Corda, Icon.
Fung. ; Robin, Veg. Parasites, p. 515.

ASPEROCOC'CUS, Lamour.—A genus

Fig. 44. Fig. 45.

Fig. 46.

Asperococcua Torneri, Dillw.

Fig. 44. Fronds reduced to one third.
Fig. 45. Fragment of ditto, magnified 50 diameters.
Fig. 46. A section at right angles to fig. 45, showing the

sporanges and paraphyses, magnified 50 diameters.

of Dicfyotaceas (Fueoid Algae), of which
three species are found on the British coast.
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The fructification consists of groups of spo-

ranges (commonlycalled spores), intermixed
with paraphyses, scattered over the whole
surface of the frond. When mature these

sporanges discharge zoospores.

Bibl. Harvey, Br. Marine Alym, 2nd ed.

p. 42, pi. 8 0. ; Plu/c. Brit. t. xi., lxxii. and
cxciv. ; Thuret, Ann. cles Sc. Nat. 3 se>.

xiv. p. 238 ; Derbes and Solier, ibid. p. 208,
pi. 33. fig. 11.

ASPIDIE'.E.—A subtribe of Polypodi-
oid Ferns, with indusiate sori.

Illustrative Genera.

1. Lastrcea. Indusium reniform, veinlets

free at the ends.

2. Nephrvlepis. Indusium reniform ; sori

on the tips of the upper veinlets, which are

shorter and arise from the base of the veins;

petioles articulated with the racbis.

3. Nephrodium. Indusium reniform, vein-

lets inosculating.

4. Aspidium. Indusium orbicular, peltate;

veins much branched, anastomosing in hexa-
gonal areola?, with free veinlets.

5. Polystichum. Indusium orbicular, pel-

tate ; sori on the middle of the veins below
the bifurcations.

6. Saqenia. Indusium orbicular, peltate
;

veinlets anastomosing in hexagonal meshes,
without free veinlets.

7. Fadyenia. Indusium cordate ; sori

apical, biseriate ; veinlets reticulate.

8. Didymochlana. Indusium oblong-
elliptic, fixed in the middle by a longitudinal

crest.

9. Matonia. Indusium orbiculate, peltate,

umbonate, the margins deflexed, covering
about six sporanges.

Bibl. See Filicacbjb.
ASPIDIS'OA, Ehr.—A genus of Infuso-

ria, of the family Aspidiscina.

Char. That of the familv.

1. A. (Trichoda, Mull.)* lyneeus (PI. 23.

fig. 15 a, under view). Carapace suborbi-

cular, truncated posteriorly, uncinate ante-

riorly ; aquatic, among Conferral &c. ; length
1-1100 to 1-560".

2. A. denticulata (PI. 23. fig. 15 6, side,

view). Carapace suborbicular, rounded at

the ends, truncate and denticulate on the
left side ; aquatic ; length 1-560". See
C/XYTRICHA.

Bibl. Ehrenb. In/as. j Duj. Infasoires
;

Stein, Infusionsthiere &c.
ASPIDISCINA, Ehr.—A family of In-

fusoria.

Char. A carapace present in the form of a

transparent flattened shield, projecting

beyond the mouth in front ; flexible bristles

on the ventral surface of the body, with
delicate oral cilia.

Ehrenberg describes an alimentary canal,

the inferior orifice of which alone is terminal.

Hence they correspond to Euplotes, with
the excrementitial orifice terminal.

Dujardin places them among his Coccu-
dince.

The setas, styles or cirri serve for climb-
ing, whilst by the cilia the animals are

enabled to swim.
This family should not be retained, but

the single genus of which it is constituted,

Aspidisca, referred to the Euplota.

ASPIDIUM, Schott.—A genus of Aspi-

Fig. 47.

Aspidium trifoliatum.

An indusiuni covering a eorus.

dieoe (Polypodioid Fems), in its old sense

including many of our native species, but

Side vi
Aspidium trifoliatum

tew, cut through perpendicularly.
Magnified 25 diameters.

now broken up into subdivisions, raised to

the rank of genera.

ASPLANCHNA, Gosse.—A genus of
Rotatoria, of the family Hydatiiuea.

Cliar. Foot, intestine, and anus absent

;

eye-spots (1 to 3) and mandibles present

;

sexes separate.

1. A. Brir/htwellii (Notommata Syrinx,
Ehr. ?). Female : jaws with a single tooth ;

eye-spot single ; tremulous bodies attached
to an extended filament ; aquatic ; length
1-24". Male : jaws, pharynx and stomach
absent; body truncate; length 1-40".
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2. A. priodonta (PI. 34. fig. 7, female).

3 eye-spots ; tremulous bodies attached to a
tortuous filament ; aquatic ; length—female
1-48", male 1-110"

;
jaws of female serrated

(7 b).

Bibl. Brightwell, Ann. Nat. Hist. ser. 2.

ii. p. 153, pi. 6; Dalrymple, Trans. Hoy.
Soe. 1849, and Ann. Nat. Hist. 1849, iii.

p. 518; Gosse, Arm. N. H. 1850, vi. p. 18,

viii. p. 197.

ASPLENIE'^E.—A subtribe of Polyno-
dioid Ferns with indusiate sori. The fol-

lowing genera are indigenous or readily met
with cultivated.

Illustrative Genera.

1. Scolopendrium. Veins pinnate; sori

linear, in pairs on the adjacent sides of two
parallel veinlets.

2. Ardigramma. Veins pinnate, veinlets

anastomosing ; sori linear, in pairs facing

together.

3. Camptosorus. Veins pinnate, vein-

lets anastomosing; sori elongated, di-

verging.

4. Diplazium. Veins pinnate, veinlets

free ; sori linear, in pairs back to back.

5. Oxygonium. Veins pinnate, veinlets

anastomosing at the ends ; sori linear, in

pairs back to back.

6. Asplenium. Veinlets free ; sori linear,

single on the back of a vein or veinlet.

7. C'eterach. Indusium replaced by abun-
dant scales ; sori linear on the back of

veins.

8. Neottopteris. Veinlets anastomosing
at the ends ; sori linear, single.

9. Blechnmn. Sori marginal, more or less

confluent ; indusium opening inwards.

10. Athyrium. Veins pinnate ; sori

straight, curved or reniform, but attached

by a linear edge.

11. Doodia. Veins parallel, anastomosing
slightly ; sori lunate or linear, in one or two
rows parallel with the midrib ; indusium
flat.

12. Woodwardia. Veinlets forming hexa-
gonal meshes ; sori lunate or linear, parallel

with the midrib, in one row ; indusium con-

vex, immersed.
13. Cystopteris. Indusium suborbicular,

fixed by a lateral inferior point.

14. Onoclea. Fertile pinnae contracted
into globules ; indusium lunate, attached on
a short horizontal veinlet.

Bibl. See Filicace.*:.

ASPLE'NIUM, Presl, Spleen-wort.—A
well-known genus of Aspleniece (Polypodi-

oid Ferns), containing a number of indige-

nous species.

ASSILI'NA, D'Orb.—A variety of Num-
mulina (grouped as a subgenus ), in which the
alar lobes are reduced to a minimum, and
thereby the faces of the shell are left un-
thickened, except perhaps at their centres

;

and nearly or quite all the whorls are ex-
posed. These shells are the Nummulince
explanutce of DArchiac and Haime. Assi-

litia exponens, Sow., sp., is the best type of

this subgenus of Nnmmulina. It abounds,
with the more perfect type, in the older

Tertiary strata of Switzerland and India.

Bibl. D'Orbigny, Ann. Sc. Nat. vii. 296
(the Modele 88 here referred to, however,
is an Operculina)

; D'Archiac and J. Haime,
Foss. Ann. de I'Inde ; Parker and Jones,

Ann. N. H ser. 3. v. 110, and viii. 232.

ASTA'SIA, Ehr.—A genus of Infusoria,

of the family Astasieea.

Char. Unattached, no eye-spot. Ehren-
berg adds, a longer or shorter tail. Dujardin
says, with a flagelliform filament, which is

not expanded at the base, but arises suddenly
from the anterior part of the body, or from
a more or less deep notch in it.

Dujardin forms an unnecessary genus,

Peranema, to contain those species in

which the filament arises from the gradu-
ally narrowed anterior extremity of the

bodv.
1. A. hcematodes, E. (PI. 23. fig. 16). Fu-

siform, tail very short ; at first green, then
red ; length 1-380".

The flagelliform filament wasabsent in the

specimens represented in the figure. The
substance of the body was insoluble in cau-

stic potash, even when heated to boiling,

merely becoming swollen. It exhibited nu-
merous vacuoles, which in some of the or-

ganisms were filled with green grains of

chlorophyll. The colour arose from di-

stinct gramdes of pigment, scattered through
the colourless substance ; when treated with
solution of iodine and then sulphuric acid,

the Astasia! became spherical, and were co-

loured blue, bluish green and purplish blue,

the purple tint apparently indicating the

presence of cellulose. It was, however,
afterwards found that these colours were
produced by the acid alone (see PI. 25.

fig. 25).

This curious organism colours the water
of ponds &c. blood-red.

2. A. limpida, D. (PI. 23. fig. 17). Fusi-

form, colourless; length 1-550".

There are other species ; but they are ill-
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defined. A. nivalis, Shuttleworth, found in

red snow, would appear to be an active form
of Protococcus nivalis.

Bibl. See Astaklba ; also Shuttleworth,
Biblioth. de Genbve, Feb. 1840.

ASTASLEA, Ehr.—A family of Infu-
soria.

Char. Body of spontaneously variable

form, mostly with one or more flagelliform

filaments. (Insoluble in solution of caustic

potash.)

This family corresponds nearly to the Eu-
glenia of Dujardin, who asserts the existence
of a contractile integument. Form of the
body variable, sometimes becoming sphe-
rical, at others cylindrical, fusiform, &c,
and exhibiting a head- or tail-like process,

or both. In two genera, Colacium and Di-
stifftna, the presence of the filament is doubt-
ful. The Astasiaea are distinguished from
the Amoebaea by the absence of the irregular

processes sent out by the latter from all

parts of the body.
The forms included under the family thus

characterized are still very imperfectly un-
derstood

; and it is probable that some of
them, separated generically by Ehrenberg,
are only transitional conditions of others.

Infusoria exactly resembling Astasia ha-ma-
tocles and Eur/lena viridis occur without the
flagelliform filament; Euglena also occurs in

a resting form, surrounded by a gelatinous

envelope, like Chlamidomonas, and undergoes
division into 4, 8, 16 or more new indivi-

duals in this state, so as to form irregular,

floating Algoid patches. The green bodies
make their escape from the gelatinous enve-
lopes under certain circumstances, just in

the same way as the zoospores escape from
the cells of the Confervoid Algae. This
resting form also exhibits another character,

especiallyin winter; the gelatinous envelope
acquires a firm, dense, membranous coat over
its periphery, like the resting spores of the

Confervoids, and in some cases this coat is

polygonal and marked with ridges &c. It

is probable that the colour of the species is

not constant, since it seems to depend upon
similar substances to that of thePalmellaceaa,
which are known positively to change from
green to red, and vice versa, and even to fade
into an almost colourless state when kept in

the dark. These organisms still require much
careful examination, not of isolated speci-

mens, but by watching their developmental
history constantly for extended periods and
through different seasons. More is said on
this subject under Protococcus.

The following Table gives the genera of
Ehrenberg and Dujardin :

—

Attached Colacium, Ehr.
Unattached.
No flagelliform filaments, 2 eye-

spots Distigma, Ehr.
One flagelliform filament.
One eye-spot.
With a tail-like process Euglena. Ehr.
Without „ Amblyophie, Ehr.

No eye-spot (Astoria, Ehr. (&
f

XPeranema, Duj.).
Two flagelliform filaments.
Both alike.

Animals green, with a red
eye-spot Chlorogonium

, E.
Colourless, no eye-spot ZggoselmU, Duj.

One anterior, the other trailing

and retractile Heteronema.Tlu).
Several filaments Polyselmis, Duj.

Bibl. Ehrenberg, Unfits. ; Dujardin, In-
fiis. ; Morren, Sur la Rubefact. des JEaux,
Brux. 1841; Cohn, Protococ. pluv., Nova
Acta Ac. L. C. N. C. xxii. p. 397. (Abstr.
Ray Soc. Botan. Papers, 1853, p. 352.)
ASTATHE. See Primordial Utricle.
ASTERIGERI'NA, D'Orb.—A pseudo-

genus of Foraminifera, comprising species

of both Rotalia and Diseorbina, that have
star-like patterns on one face of the shell.

In some Rotalia an astral arrangement of
subsidiary chamberlets around the umbo is

formed as in Amphistegina ; and in several

Diseorbina? the deep radiating sulci around
the umbilicus are roofed over with distinct,

more or less perfect plates of shell.

Bibl. Carpenter, Introd. Foram. 204,
213.

ASTERIONELLA, Hass.—A genus of
Diatomaceae (Cohort Fragilarias)

.

Distinguished by the inflation of one or

both ends of the frustules, and the adhe-
rence of their adjacent angles into a stellate

form.

Doubtless the frustules are originally

parallel, forming a straight filament.

1. A. formosa (PI. 43. fig. 14). Frustules

4-8 ; in the front view somewhat more en-
larged at the attached than the free end.

Aquatic ; length 1-384".

2. A. Ralfsii. Frustules linear; valves

attenuated towards one end, constricted

towards the other, which is rounded and
capitate. Aquatic; length 1-555".

3. A. Bleakeleyii. Frustules linear, en-
larged at the base. Marine ; length 1-454".

2 other species.

Bibl. Hassall, Micr. Exam, of London
Water; Smith, Brit. Diat. ii. 81 ;* Greville,

Ann Nat Hist. 1865, xvi. p. 4 ; Rabenhorst,
Flor. Alg. i. p. 141.
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ASTERODIC'TYON, Ehv.\(Ber. d. Berl.

Akad. 1845). See Monacllnus.
ASTERODIS'CUS, Johnson.—A genus

of fossil Diatomacese, allied to Asterolampra
and Asteromphalos ; but distinguished by
one septum dividing halfway from the
centre, and proceeding to two of the com-
partments, the intermediate smooth ray
being smaller than the others. 3 species

;

rays from 5 to 9.

Bibl. Johnson, Silliman's Journal, 1852,
xiii. p. 33.

ASTEROLAMPRA, Ehr.—A genus of

fossil Diatomacea?.

Char. Free ; circular ; central portion

divided by thin septa, which do not reach

the margin, but alternate with rays extend-
ing to the margin, unsupported by septa

;

fossil. Intermediate between Actinocychis

and Actinoptychus.

A. marylandica (PI. 19. fig. 5). Marginal
rays eight, septa eight ; interstices between
the rays exhibiting elegant curved series of

dots; diam. 1-180". Found fossil in Mary-
land.

Bibl. Ehr. Ber. de Berl. Akad. 1844,

p. 73 ; Greville {Monogr.), Mic. Trans. 1860,

p. 102; 1862, p. 41; 1863, p. 227; 1865,

p. 99.

ASTERO'MA, D.C.—A genus of Sphte-
ronemei (Coniomycetous Fungi) growing
upon leaves and stalks, forming very minute,
slightly prominent coloured or black spots,

more or less confluent, seated on more or

less distinct radiating filaments. Fries

separates part of the species under the name
of Actinonema. Species

:

1. A. reticulation, D.C. Dothidea reti-

culata, Fr., Corda. On decaying leaves of

Convallaria. Hooker, Brit. Flora, ii. part 2.

p. 288.

2. A. TJlmi, Klotsch. On elm-leaves.
Hooker, Brit. Flora, ii. part 2. p. 289.

3. A. Prunella, Purt. On green leaves
of Prunella vulgaris. Hooker, Brit. Fl. ii.

part 2. p. 289.

4. A. Padi, Grev. On Primus Padus.
Hooker, Brit. Fl. ii. pt. 2. p. 289 ; Berkeley,
Ann. Nat. Hist. vi. 364, pi. 11. fig. 4.

5. A. Posa;, Lib. On rose-leaves. Libert,
Trans. Linn. Soc. ofParis, 1826 ; Berkeley,
Ann. Nat. Hist. vi. p. 364, pi. 11. fig. 5.

6. A. labes, Berk. On poplar leaves.

Berkeley, Ann. Nat. Hist. vi. 364, pi. 11.

fig. 6.

7. A. Veronica, Desm. Berkeley, Mag.
Zool. $ Bot. i. p. 511.
Bibl. Fries, Summa Veget. Scan. 424.

ASTEROM'PHALOS, Ehr.—A genus of

Diatomacese.

Resembles Asterolampra, except that two
of the central septa are parallel, and one of

the marginal rays absent or almost oblite-

rated.

The species occur in the Antarctic ocean

;

the diameter of the valves lies between
1-900 and 1-47". They are distinguished

by the number and direction of the central

rays.

A. Darwinii. Central rays five, flexuous.

A. Hookerii (PL 19. fig. 2). Central rays

six, marginal five, straight.

A. Possii. Rays six, inflexed.

A. Buchii. Rays six, straight.

A. Beaumontii. Rays seven, inflexed

(PI. 43. fig. 15).

A. Humboldtii. Rays eight, straight.

A. C'uvierii. Rays nine, straight.

Bebl. Ehr. Ber. d. Berl. Akad. 1844.

ASTEROPH'ORA, Dittm.—A genus of

Sepedoniei (Hyphomycetous Fungi), com-
posed of minute fibrous plants, growing
parasitically upon dry blackened Agarics,

deriving their name from the angular, some-
what stellate spores ; now shown by Tulasne
to be the conidiiferous state of a species of

Hypomyces. Two British species are de-
scribed : .

1. A. agaricoides, Fr. Stipe solid, 1"

high, 1'" or more thick, villous, bearing a

head, at first hemispherical, then plane,

about 1-2" wide, at first covered by a

white fugacious tomentum, with lamellae

underneath ; spores 6-angled. On decay-
ing Agarics (A. adustus, piperatus), in au-

tumn, gregarious. A. lycoperdioides, Dittm.

Sturm's Deutsch. Fl.

2. A. lycoperdioides, Fr. Stipe 1" high or

obsolete ; head hemispherical or globose,

without lanielte beneath ; spores 5-6-angled.

In similar situations, rather more common.
Agarieus lycoperdioides, Sow.

Bibl. Hook. Br. Fl. ii. part 2. 322;
Sowerby, Fungi, t. 279; Sturm, Deutschl.

Fl. iii. t. 26; Bulliard, Herb. t. 166, 516,

fig. 1 ; Tulasne, Carpologia, iii. p. 54.

AS'TEROTHRLX, Ktz.—An obscure ge-

nus of Algse.

Char. Filaments indistinctly jointed,

greenish, very rigid, stellately branched,

acutely cuspidate at each end, floating.

3 species : fresh water.

Bibl. Kutzing, Phyc. Gere. p. 200; Raben-
horst, Flor. Alg. iii. p. 391 ; Perty, Kleinst.

Lebensf. 216.

AST'OMUM, Hampe.—A genus of Bra-
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ckiaceae (Acrocarpous Mosses), including

some of the Phasca of Linnaeus, &c.

1. A. sabidatum, Jimp. = Phascum subu-

latum, L. (fig. 49).

2. A. alternifolimn, Hmp. = Ph. alterni-

folium, Dicks, Crypt, (fig. 50).

Fig. 49. Fig. 50.

Astomum subulatum,
A leaf, showing the cellu-

lar structure.

Magnified 40 diameters.

Astoruum alternifolium.
Section of sporange.

Magnified 40 diameters.

3. A.?iitidum,IImp.= Ph. axillare, Dicks,
Bidl. Miiller, Syn. Musaor. ; Wilson,

Bryol. Brit. p. 24.

ASTRORHFZA, Saudahl.—A relatively

large Rhizopod, related to Lituola. Vary-
ing from sphaeroidal to irregularly star-

shaped, and having sometimes a disk } inch

broad, besides radii or digitated branches.

Its test is arenaceous and thick, without
any large aperture, the pseudopodia being
extruded from between its constituent sand-

grains.

Bibl. Sandahl, Ofvers. Vet. Akad. For-
handl. 1857, p. 299 ; Carpenter, Proe. Roy.
Soc. 1809, p. 289.

ATAX, Duges.—A genus ofArachnida, of

the order Acarina, and family Ilydrachnea.

Char. Body ovoid ; a genital fissure bor-

dered by two plates, upon each of which
are three transparent rounded tubercles

;

anterior coxae posteriorly in contact in the

median line, wedging the labium between
them anteriorly ; the two groups of posterior

coxae distant; fourth coxa very broad, in

contact with the third throughout its whole
length

;
palpi with the fourth joint very

long, attenuate, slightly excavated towards
the end to receive the fifth joint in a state

of extreme flexion ; fifth joint forming a

pointed claw ; mandibles consisting of a

thick body cut off obliquely like the point

of a pen posteriorly, truncate anteriorly,

and terminated by a large, strong, and
slightly curved claw ; labium oval, concave
and bifid.

Several species, ofvarious brilliant colours.

A. hutrionieus (Hydrachna histrioniea,

Herm.) (PL 2. fig. 14). Body dark red, paler

in front of the eyes, a square black spot in

front of them ; dor-sally marked with longi-

tudinal converging striae ; five black spots

on the anterior portion of the ventral surface

;

palpi and legs blackish green.

The black spots are produced by the vis-

cera indistinctly visible through the skin.

Bbi. Walckenaer, Uteres, iii.(Gervais);

Hermann, Mem. Apterol. ; Duges, Ann. d.

Se. Nat. 2 ser. i. ; Koch, Deiitschl. Crust., &c.

ATAXOPHRAGMIUM, Reuss. — The
Buliminae with arenaceous shells come un-
der this denomination.

Bibl. Reuss, Site. Ah. Wien. xliv. 383.

ATHEROMA.—Atheromatous deposits

consist of globules of oil of the most varied

sizes, frequently exceedingly minute, mixed
with albuminous matter in the form of

amorphous masses or flakes and molecules,

plates of cholesterine and granules of carbo-

nate of lime.

Bibl. "Works on Medicine and Surgerv

;

Lebert, Phys. Pathol; Bennett, Edi'nb.

Monthly Journ. vii. ; "Wedl, Grtmdz. d.

path. Mist.
;

Rokitansky, Ueber einig. d.

wichtiq. Kranhh. d. Arterien.

ATHY'RIUM, Roth.—A genus of Asple-

nieae (Polypodioid Ferns). To this belongs

the lady-fern, A. Filix-fcemitut , formerly

known as an Aspidium and a Lastraa.

ATRAC TTTJM.—A supposed genus of

Stilbacei (Ilyphomycetous Fungi), charac-

terized by its fusiform elongated spores,

but now believed to be a state of some
Nectria.

Bibl. Tulasne, Carpoloyia, iii. p. 104.

ATRACTOB'OLTJS, tode. —Described
as a genus of Nidulariaeei (Gasteromycetous
Fungi), but now stated to be the egg of a

Maphiqnathtis.

ATRAC'TYLIS, Wright.—A genus of

marine Folypes, of the order Hydroida, and
family Atractylidae.

Char. Polypes naked, borne on a stolon,

erect, funnel-sliaped, with a conical probos-

cis, siu'rounded by a simple whorl of filiform

tentacles.

A. arenosa. Surface sanded. On stones,

and roots of Laminaria.
Bibl. Hincks, Hydr. Polypes, p. 87.
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AT'RICHUM, Palis.—A genus of Moss-
es, consisting of a subdivision of Polytm-
CHUM.

Bibl. Wilson, Bryol. Brit. p. 202.

ATKO'PIA (Atropine). See Alkaloids,
p. 30.

AT'ROPOS, Leach.—A genus of Hyme-
nopterous Insects, of the family Psocidee
(Termitidas).

Characterized by the long setaceous an-
tennae, which have more than ten joints,

the absence of wings, the eyes of moderate
size, and the three-jointed tarsi.

A. pukatorius (book-mite) is very com-
mon in dried collections of plants, old books,

&c, which form its food. It is about 1-20"

long, of a dirty-white or yellowish colour

;

head oblong; joints of antennae elegantly

striated transversely ; mandibles horny and
toothed ; abdomen oblong-ovate, depressed

;

posterior femora thickened.

The allied genus Psocus, has the head
broad, and the posterior margin of the fore

wings with three or four cells. The species

are found upon old palings, the bark of

trees, &c.

Bibl. Westwood, Entom. Text-booh, 368

;

id. Introduct. fyc, ii. 17 and 20.

AT'THEYA, West.—A genus of Diato-
maceae.

Char. Frustules compressed, annulate

;

valves elliptic lanceolate, with a median
longitudinal line ; angles spinous.

A. decora. Druridge Bay.
Bibl. Micr. Trans, viii. p. 152.

AULACODIS'CUS. See Eupodiscus.
AULACOG'RAPHA, Leighton.—A ge-

nus of Graphidea? (Gymnocarpous Lichens),

founded on the species Aulacographa (Ope-
graphd) elegans, Sm., distinguished by the

peculiar furrows of the proper margins sur-

rounding the disks of the lirellee. Grows on
the bark of trees.

Bibl. Leighton, Ann. Nat. Hist. 2nd ser.

xiii. n. 389, pi. 7. 1854.

AULACOSI'RA. See Melosika.
AULIS'CUS, Ehr.—A genus of fossil

Diatoniacess.

Differs from Eupodiscus in the processes

being more solid and less fragile, and in the
markings of the valves consisting of wavy
festooned striae, in some resolvable into

dots, in others not. But the genus seems
unnecessary.

Eupodiscus scidptus (PI. 12. fig. 31) would
form a species of Auliscus.

Auliscus pruinosus, PI. 43. fig. 60.

Bibl. Ehrenberg, Ber. d. Berl. Ahad.

;

Bailey, Smithson. Ccmtrib. 1854; Greville,

(Monogr.), Micr. Trans. 1863, p. 36; ibid,

(new spec), 1863, p. 75; 1864, pp. 82, 88;
1865, p. 5; 1866, p. 6; Rabenhorst, Flor.

Alg. p. 320.

AULOCOM'NIUM, Schwaegr.—A genus
of Mosses. See Mnium.
AURICULARl'NI.—A tribe of Hynie-

nomycetous Fungi, characterized by having
the inferior hymenium confluent with the

pileus, and mostly even and free from pa-

pillae or veins. See Hyuenomycetes and
Basidiospores.
AV AN'TURINE.—A mineral composed

of silex, with numerous minute scales of

mica interspersed through its substance, or

traversed in all directions by minute fissures

or cracks, giving it an elegant sparkling or

iridescent appearance.

Artificial Avanturine consists of glass,

with numerous minute crystals of metallic

copper distributed through it. These crys-

tals are mostly in the form of triangular or

hexagonal plates, the angles sometimes cu-
riously prolonged or beaked.

It forms a beautiful microscopic object.

It was originally manufactured at "V enice,

and the process kept secret. But MM.
Fremy and Clemandot have shown that it

may be prepared by heating glass with prot-

oxide of copper and iron-scale (protoxide

of iron) ; the latter reduces the protoxide

of copper by combining with the oxygen so

as to form the peroxide.

Bibl. Wohler, Chem. Gaz. i. ; Fremy and
Clemandot, I. c. iv.

AVENEL'LA, Dalyell.—A genus of In-

fundibulate Polyzoa, of the suborder Oyclo-
stomata, and family Vesiculariadae.

Distinguished by the thread-like, nearly

simple base; the large, scattered, solitary,

slightly contracted and curved cells; and
the 20 to 24 tentacles and small gizzard.

The single species, A. Dalyellii (fusca),

brown, occurs matted with foreign matters;

cells about 1-16" long.

Bibl. Dalyell, Remark. Anim. of Scot-

land, ii. 65 ; Gosse, Mar. Zool. ii. 21.

AVICULA'RIA—A term applied to the

birds'-head processes of the Polyzoa. See
Polyzoa.
AZOLLA, Kaulf.—A genus of Marsile-

aceae or Rhizocarpese, consisting of a few
species of small floating plants, occurring

in Australia and throughout America. The
mode of reproduction is evidently analogous

to that of Salvinia ; but its development has
not yet been fully examined.

G2
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Bibl. R. Brown, Flinders's Voyage, ii.

App. p. Oil ; Meyen, Nova Acta Ac. C. L.

N. C. xviii. p. 507 ; Griffith, Calcutta Joum.

of N. Hist. v. p. 227 ; Mettenius, Linnaia,

xx. p. 259, 1847, transl. in Ann. <ks. 8c. Nat.

3 ser. xi. p. 111.

B.

BACILLA'BIA, Gmelin.—A genus of

DiatomaceiB.
Char. Frustules bacilliform, at first united

transversely into a straight tabular series,

subsequently forming oblique series ; valves

with a longitudinal row of puneta, and an
excentric keel ; marine.

B. paradoxa (PL 12. fig, 14, and PL 43.

fig. 17). Front view of frustules linear,

rectangular, valves linear-lanceolate ; length
1-220". («, front view of oblique series of

frustules ; b, valve.)

Bibl. KLitz. Sp. Alt/, and Bacill. ; Ehrenb.

Infus. ; Smith, Brit. Diat. ii. 8.

P,ACTERIAS'TRUM,Shadb.—A doubt-

ful genus of marine Diatomaceoe, character-

ized by the compound cylindrical frustules,

forming a filament, and the discoidal valves

with radiate marginal slender rays.

B. curvatum (PL 43. fig. 18). Rays en-

tire, arched ; B. furcation, rays straight,

forked ; B. nvdulosum, rays simple, straight,

covered with nodules; B. Wallichii, rays

simple, straight.

Bibl. Shadbolt, Qu. 3Iicr. Joum. ii. 14;
Rabenhorst, Flor. Alg. p. 322; Lauder,

Mic. Trans. 1864, p. 7.

BACTE'RIUM.—A supposed genus of

Oscillatoriese (Confervoid Algre), consisting

of extremely minute inflexible filaments,

more or less distinctly jointed, from imper-

fect transverse division, often exhibiting a

vacillating (not undulatory) movement.
Ehrenberg and Dujardin place them among
the infusorial animalcules ( Vibrionia, Ehr.

and Duj.) ; while Cohn regards B. termo as

an active swarming brood produced by a

Palniellaceous Alga (Zooglooa). The nature

of these objects is very obscure.

1. B. termo, Duj., Vibrio lineola, Ehr. in

part (PI 3. fig. 17 a). Colourless, twice to

five times as long as broad, slightly swollen

in the middle, composed of one or two
joints; length 1-9000 to 1-12,000"; breadth
1-12,000 to 1-50,000". Placed by Ehren-
berg with his Vibrio lineola, Ehr.
One of the earliest organisms appearing

in decaying and putrefying animal and vege-

table solutions ; by some, supposed to cause

Fig. 51.

the decomposition ; and to form the micro-

zvnies of zymotic diseases.
"
2. B. catemda, Duj. (PL 3. fig. 17 b). Fi-

liform, colourless, frequently three to five

joints; total length 1-1250"
;
joints 1-7000

to 1-6000" long, 1-60,000" broad.

Probably only a degree of development
of Vibrio bacillus.

3. B. punctum, Ehr. (PL 3. fig. 17 c).

Ovoid-elongate, colourless, movement slow,

vacillating, often in twos ; length 1-5000''

;

breadth 1-10,000".

4. B. triloculare, Ehr. (PL 3. fig. 17 d).

Oval, two to five times as long as broad, with
from three to six joints ; length 1-2000 to

1-5000" ; breadth 1-10,000".

Bibl. Ehrenberg, Infus. ; Dujardin, In-

fus. ; Cohn, Nora Act. he, 1854, xxiv. 101

;

Qu. Mic. Joum. iii. p. 206 ; Sanderson, Privy
Council Med. Sep. 1870, p. 243 ; Liiders and
Hensen, Qu. Mic. Jown. 1868, p. 32 ; Hoff-

mann, Ann. d. So. Nat. (Bot.), 1869, p. 5.

BACTRID'IUM, Kunze.—A genus of

Torulacei (Coniomycetous Fungi) ; micro-
scopic plants of tufted habit, growing upon
decaying wood, old bark, &c.

;

white at first, but coloured
subsequently by the condensa-
tion of the grumous contents

of the spores. Three species

are recorded as British

:

1. B.Jlavum, Kze. On elm
stumps.

2. B. Helvetia', B. and Br. Bactridiuni can-

On Peziza testacea. „ di^ onn_ . t> o j j Magnified 200
3. B. atrovirens, ii. Undead diameters,

stumps.
Bibl. Berkeley, Brit. Flora, ii. pt. 2.

p. 350 ; Crypt. Bot. p. 330 ; Kunze, Mucol.
Heft i. pi. 1. fig. 2, pi. 2. figs. 20 and 21

;

Nees, NovaActa, ix. pi. 1. fig. 3, pi. 2. fig. 21.

BADHA'MIA,Berk.—A genus of Myxo-
gastres(Gasteromycetous Fungi), consisting

of little variously coloured sacs growing in

patches on decayed oak-branches, &c, ; allied

to P/n/saruin, but remarkable for the spores,

at first enclosed in a common sac, adhering
in clusters. Filaments of the eapillitiuni

broad.

Bibl. Berk. Linn. Trans, xxi. 152. pi. 19;

Crypt. Botany, p. 338.

B.EOMY'CES, Pers.—A genus of Leci-

dinea? (G3'mnocarpous Lichens), growing
on the ground or old walls, &c.

B. roseus, Pers. JEngf. Botany, t. 374;
Sehaerer, Enum. Critic, pi. 6. fig. 6.

Bibl. Hooker. Bri/. Flora, ii. pt. 1. p. 141;
Schrerer, Enum. Crit. Lich. Eur. p. 182.
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BAIRDIA, M'Coy.—A marine genus of

Bivalved Entomostraca, belonging to the

Ostracoda and related to the Oypridae.

First known by its valves alone, which are

subtriangular. Abundant, both recent and
fossil ; and found even in the palaeozoic

rocks.

Bibl. M'Coy, Carb. Foss. Ireland (.1844),

166 ; Jones, Monog. Tert. Entom. 51, and
Ann. N. II. July 1868, 58; G. S. Brady,
TV. Linn. Soc. xxvi. 360 and 388.

BALANI'NTJS, Germ.—A genus of Oo-
leoptera, of the family Curculionidse.

B. nucum is well known as depositing its

eggs in nuts, upon which the larva lives, and
from which it escapes, leaving a hole.

The beetle is 1-3" long, with a rostrum
nearly as long as the body. Larva white,

with a brown head and strong jaws.
BrBL. Stephens, Brit. Coleopt. p. 232

;

Boisduval, Entom. Sortie, p. 152.

BALSAM (Canada). The liquid resin of

the Finns Balsamea. This is the ordinarily

used and best medium for the preservation

of dry transparent obj ects. The more colour-

less it is, the better. It should be kept in

a wide-mouthed bottle, covered by a large

cap, fitted by grinding. A piece of iron

wire should be kept in the bottle, so that

the desired quantity can be at once removed.
It becomes thicker by keeping, but may be
rendered thinner by mixture with oil of tur-

pentine and digestion at a gentle heat. If

too thin, it should be exposed to a gentle

heat in a bottle covered with paper, to ex-
clude dust.

See Preservation.
BALSA'MIA, Vittadini.—A genus of

Tuberacei (Ascomycetous Fungi) , character-

ized by the hollows which are lined by the

fructifying cells not leading to the surface,

and its cylindrical or oblongo-elliptic even
sporidia.

Balsamia platyspora occurs in different

parts of England, and is eagerly scratched
up by the squirrels attracted by its strong
scent.

Bibl. Tulasne, Fungi Sypogesi; Berk.
Outl. p. 378.

BANA'rV A. See Mtjsa.
BANGTA, Lyngb.—A genus of Porphy-

reae (Florideous Alga?), placed among the
Ulvea? by most authors, but stated by M.
Thuret to be Florideous. Species marine,
forming purplish, brownish-green, or red
tufts of filaments, upon rocks and stones or
on the fronds of other Alga?, from 1 to 4
inches long, or in B. ciliaris, only " half a

line long." Harvey admits five, three of

them, however, as doubtful

:

1. B. fusco-purpurea, Dillw. Brownish
green or purple glossy, several inches long

;

near highwater mark. Phycol. Brit. t. 96

;

Brit. Atqce, t. 25 C ; English Botany, t. 2055
and 2085.

2. B. ciliaris, Carm. Forming a minute
pink fringe on Zost.era marina.

3. B.? ceramicola, Lyngbye. Purplish

rose. On small Alga? ; about 1" long.

4. B. ? carnea, Dillw. Pale red tufts on
Conferva?.

5. B.? elegans, Chauv. Minute tufts 1'"

or 2'" long, rose-red, parasitic on small Alga?,

rare. Harv. Phyc. Brit. t. 246.

See Schizogonium.
Bibl. Harvey, Brit. Mar. Alga, 2nd ed.

1849.

BAR'BULA, Hedw.—A genus of Pottia-

ceous Mosses, synonymous with Tortula, and
including some of our commonest mosses,

growing on walls &c.

Bibl. Wilson, Bryol. Brit. p. 134.

BARK.—The outer coat of the trunks

and branches of Dicotyledonous shrubs and
trees, succeeding to the epidermis as the

young shoots become solid and woody. Bark
is a complicated structure, composed of ele-

mentary tissues of various characters ; and
the great differences of appearance which it

presents upon trees which have attained a

certain age, result from the growth and mul-
tiplication of the elementary organs being

subject to very different laws in different

plants. Bark is the collective term applied

to the entire cortical mass outside the

cambium region of the stem (see Cambium).
It contains three distinct regions or forms

of structure; and in young branches the

epidermis, still remaining on the outside,

constitutes a fourth.

If we examine a young shoot of the Maple
{Acer campestre) while still green, by making
transverse and perpendicular radial sections,

we find the surface to be covered by an epi-

dermis composed of small cells, closely con-

joined at their sides. Under this occur six

or eight strata of thin-walled, colourless

cells, which stand vertically over one an-

other, and when mature are elongated in the

radial direction of the branch. These form
the cork-substance, suberous layer, or phlceum.

Beneath or within these, we find a layer

composed of parenchymatous cells, filled

with chlorophyll granules, forming the cel-

lular envelope or parenchymatous layer ; this

is continuous within with the external part
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of the medullary rays. Interposed between
the cellular envelope and the cambium region

occur the liber-bundles (see Liber), forming
the fibrous layer of the bark. In the bark
of the Maple the corky substance grows very
fast at first, and soon splits the epidermis

above it, but after a certain number of years

its growth slackens, so that it seldom acquires

very great thickness, especially as it is very

soft and readily rubbed off; the cellular

layer does not grow fast, merely keeping

pace with the enlargement of the stem
which it surrounds. The layers of liber

increase year by year so as to form a very
distinct fibrous layer.

In the Cork-Oak (Querents Suber), the

bark of which, when young, does not differ

much from that of the Maple, the cellular

layer grows most in the earlier years, and
the epidermis is not destroyed until the third,

fourth, or fifth ; then the cork-substance

begins to increase in an important degree,

by the multiplication of its cells at the inner

side, bordering onthe cellular envelope. New
layers of cork-cells are produced successively,

expanding much in the radial direction.

They are thin-walled and destitute of con-

tents, of squarish form (PI. 38. figs. 16 & 17)
and soon become dry. The outer layers

being unable to expand sufficiently to allow

the enlargement of the stem, tear irregularly

and give the surface of the stem a rough and
cracked aspect. On old stems we observe

that the formation of these layers has not
been continuous, but in successive groups or

sets, which causes the appearance of a darker

and more solid structure, composed of tabular

cells, at the points where successive sets of

layers adjoin, just as is the case at the lines

of union of the annual rings of wood in

Dicotyledonous stems. But these lines are

here very irregular. The cellular envelope
takes no share in the formation of the cork
of this tree.

In the Birch (Betula alba), there is a very
decided distinction between the layers of the

cork-substance, namely between the large

thin-walled coloiuless cells and the denser

tabular cells forming the dark streaks in

the cork. The epidermis is succeeded here

by a periderm composed of tabular cells

with brown contents, corresponding to the

darker parts of common cork ; in stems
of 20 years' growth, the bark presents as

many as fifty lamella? of this substance,
which lamella? are separated from each other

by layers of the lax white cork-cells. The
readiness with which the latter structure

gives way causes the lamella? to peel off in

thin scales ; and these bring away a portion

of the white intermediate structure on both
faces, and thus acquire their peculiar silvery

aspect.

In the Beech (Fagus sylvatica) , where the
bark is smooth, even on old trees, the growth
takes place chiefly in the liber-layers, and
the cellular envelope and cork-substance
merely expand to make room for the enlarge-

ment of the stem ; the cork-substance is here

a periderm, i. e. composed of the flat tabular

cells, not loose cork tissue. The Holly, Ivy
and other smooth-barked trees are analogous
to this.

The scaling off of the bark of the Plane
(Platanus'occidentalis) arises from the for-

mation of layers of tabular peridermal cells

between the layers of liber; the bark outside

the layers dries and falls away by the tearing

of this peridermal layer. Here, therefore,

the periderm is produced from the cellular

envelope.

In the Lime (Tilia), the Oak (Q. Robin-)

and other trees, a similar production of peri-

dermal layers within the liber takes place
;

but the layers remain in situ for a long time,

and fall away irregularly, often persisting for

a considerable number of years as rugged,
many-layered scales.

In many of the Conifers? (such as the

Scotch Fir and Larch), the peridermal struc-

ture is in like manner developed from the
cellular envelope ; here, however, the cells

are not tabular, but parenchymatous, and
multiply and enlarge so as to form a thick

layer of cork-like tissue, which loses all

relation with the medullary rays. The tur-

pentine-canals and liber fibres, engaged in

this corky periderm, become disturbed and
displaced by its irregular growth.

In some plants, such as the Vine, the
Honeysuckle, &c, the bark is always stringy,

which arises from the formation of each an-
nual layer of liber being followed imme-
diately by the drying-up, and soon by the

destruction, of the layers of the preceding

year, so that no proper periderm of suberous

or cellular layers exists here after the first

year. The same takes place in the third or

fourth year in the Clematis.

The inner layers of the bark are especially

distinguished by the presence of laticiferous

canals in those plants in which that tissue

exists ; these are said by Schacht to be in

many cases a modification of the liber tissue.

Further particulars are given on this head
under Leber, where also the intimate struc-
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ture of the liber will be explained. See also

Lenticels and Cork.
Bibl. Text-Books on Structural Botany :

Henfrey, Elem. Course (Masters) ; Mohl,
Enttcick. des Korkes, &c, Vermischt. Schrift.

1845, p. 212; Hanstein, Ueber d. Bau tyc.

der Baumrinde, Berlin, 1853 ; Schacht, Die
Pf,anzenzelle, p. 237 et seq. 1852.

BARLEY.—One of the important cereal

grains, furnished bythe Hordeum sativum and
its varieties (Monocot. Plants, N. O. Grami-
nacere). The starch of the albumen of the

seeds has a form somewhat resembling that

of wheat, but it may be distinguished un-
der the microscope (PI. 37. fig. 9) ; and the

small starch-grains are more numerous and
smaller than in wheat or rye, and most of

them are in active molecular motion when
immersed in water. (See Stabch.) Pearl-

barley is obtained by a peculiar mode of

grinding, by which the outer coat or shell

of the grain is removed.
BARTRA'MIA,Hedw.—A genus of Bar-

tramiaceous Mosses, containing several com-
mon species. B. pomiformis, with its apple-

like capsules, is common on dry sandy banks.

Bibl. Wilson, Bruol. Brit. p. 277.

BARTRAMIA'CEJE.—A tribe of Bar-
tramioideae (operculate Apocarpous Mosses)
containing sereral genera. British genera :

I. Conostomum. Calyptra dimidiate. Pe-
ristome simple ; teeth sixteen, lanceolate,

equidistant ; erect when wet or dry, densely
and nodosely tuberculated, with a median
line, connate in pairs at their apices, and
coherent into an oblique closed cone.

II. BaHramia. Calyptra dimidiate. Peri-
stome either absent, simple or double. Ex-
ternal, of sixteen lanceolate, smooth, tuber-
culate teeth, with a median line or sometimes
separating in the
middle, erect when
wetted, incurved

when dry, red. In-
ternal : a mem-
brane with sixteen

folds, produced in-

to sixteen lanceo-

late, keeled, broad
teeth, ultimately
split into two di-

vergent articu-

lated lobes, with
one to three cilia
*

j.

u"il^ ,**jj«, Bartramia marclnea.
interposed or none Magnified fragment of peri -

(fig. 52). stome.

III. Catascopiunh Calyptra hood-shaped,
smallish. Peristome simple ; teeth sixteen,

lanceolate, very short, truncate-lanceolate,

differing in form, unequal, transversely arti-

culated, with a median line, whitish, rugu-
lose,rigid and suberect. Capsule inclined on
the collum, globose, small, discelioid, shin-

ing-brown, and ultimately growing black,

thick-skinned, almost horny, without an
annulus, smooth.
BARTRAMIDTJLA, Br. and Sch. (Bar-

tramia, Miiller).—A genus of Mosses sepa-

rated from BaHramia by some authors on
account of the smooth capsule and absence

of a peristome.

Bibl. Wilson, Bryol. Brit. p. 276.

BARTRAMIOI'DE^E. — A family of

operculatedAcrocarpous Mosses, ofcsespitose
habit and varying size. Leaves very varied

in form, erect or reflexed, with terete nerves;

cells parenchymatous, and, except in certain

species, furnished with solitary papilla? on
the transverse walls on both faces, mostly
square or more or less hexagonal ; lax or

loosish, and densely filled with chlorophyll,

or with a persistent primordial utricle, rarely

thickened. Capsule with a long neck, funa-

rioid, pear-shaped or spherical, regular or

asymmetrical, straight or variously inclined,

smooth or grooved, with an operculum
mostly hemispherical or conical, rarely

beaked. This family is divided into two
tribes

:

1. Meesiace.e. Areolation of the leaf

lax, smooth, often destitute of primordial

utricle (Meesia), or lax and densely papil-

lose (Paludella) . Capsule erect, elongated,

with a more or less elongated neck, hence
more or less pear-shaped, smooth, the neck

bearing stomata.

2. BARTRAinACE-E. Areolation either

lax and smooth, lax and papillose, dense

and smooth, or dense and papillose. Cap-
sule erect or inclined, horizontal or pen-
dulous, regular or asymmetrical, smooth or

grooved, but more or less spherical, devoid of
stomata.

BARYTA.—A knowledge of the crystal-

line forms of the salts of baryta is sometimes
useful in determining the presence of this

Butyrate of baryta (PI. 6. fig. 23). "When
rapidly separating from an aqueous solution,

it forms a pearly film upon the surface ; this

consists of dense aggregations of very trans-

parent crystalline lamina?, not perfectly se-

parable from each other (a). When more
slowly formed, stellate groups of crystals

are produced (b). The individual crystals

are rarely perfect ; and some are so thin and
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transparent that their outlines are scarcely

distinguishahle.

Hydrqfluosilicate of baryta (PL 6. fig. 24).

Its production is a test for the presence of

baryta. The crystals are scarcely affected

by either nitric or muriatic acid.

Sulphate of baryta (PI. 6. fig. 25)._ When
rapidly formed, consists of crystalline gra-

nules (a). When more slowly precipitated

from dilute solutions, it consists of very
minute stellate foliaceous crystals, somewhat
resembling those of the ammonio-phosphate
of magnesia (£)• See Strontia and Lime.

Bibl. See Chemistry.
BASEMENT MEMBRANE, of Ani-

mals.—Is a very thin, transparent, elastic

and structureless membrane, lying between
the cutis and epidermis of the skin, and be-

tween the epithelium and submucous tissue

of the mucous membranes and their pro-

longations. It is of considerable firmness,

and serves to support the layer or layers of

epidermal or epithelial cells. It is not

always easily separable and demonstrable,

but is perhaps most readily so in the urinary

tubules of the kidneys.

In chemical composition, this membrane
mostly resembles elastic and not areolar

tissue.

BASIDTA. See Basidiospores.
BASIDTOSPORES.—The name applied

to the acrogenous spores produced in groups,

mostly of a definite number, more frequently

of four, on the hymenium of many Fungi,

the term basidium (sporophore, Berk.) being

applied to the four-branched cell uponwhich
they are attached. Basidiospores are pro-

duced both by the Hymenomycetous and
Gasteromycetous Fungi. In the former

they are found upon the external fruit-

bearing surfaces, such as the gills or vertical

plates of Agarics, on the walls of the tubes

of Polyporus, &c. In the Gasteromycetes

and the basidia becoming dissolved, the
spores fall loose in the cavity. The basidio-
spores sprout out gradually from the basidia,

Development of the basidiospores of
Hynienangium griseum.

they are produced upon the convoluted hy-
menium which occupies the interior of the
Fungus in the earlier stages of growth ; and
when the spores are mature, the hymenium

Fig. 54. Fig. 55.

Basidia and basidiospores
of Melanogaster varie-

gatus.

Basidia and basidiospores
of Octaviana astero-
sperma.

Magnified 400 diameters.

becoming soon shut off by a cross septum,
and in some cases they finally acquire a
dense and dark-coloured outer coat.

Bibl. Berkeley, Ann. Nat. Hist. i. 81.

pi. 4 and 5, iv. 155. pi. 5; LeveilM, Ann.
des Sc. Nat. 2 se"r. viii. 321. pi. 8-11; Tu-
lasne, Fungi Hypogai, passim.
BAST or BASS. See Liber.
BATARREA, Pers.—A singular genus

of Trichogastres (Gasteromycetous Fungi),
characterized by a universal gelatinous volva,

and a hat-shaped receptacle seated on the
top of a tall stem.

B. phalhides is occasionally found in Eng-
land, but only in a very few localities, either

in sand or in the dusty residue in the inside

of hollow trees.

Bibl. Sow. t. 390; Berk. Out. p. 299.

BATHYBIUS.—A protoplasmic _ body,
in small or large masses, without invest-

ing membrane or test, found among abyssal

ooze.

Bibl. Huxley, Brit. Assoc. Rep. 1868;
Qu. Micr. Jour'n. 1868, p. 210.

BATRACHOSPER'ME.E.—A family of
Confervoid (?) Algas. Brownish -green or
purplish freshwater plants ; filamentous,

coated with gelatine. The fronds composed
of aggregated longitudinal filaments, bear-

ing at intervals whorls of short, horizontal,

cylindrical or beaded, jointed ramuli. Dioe-
cious. Fructification : ovate spores attached
to the lateral ramuli, which consist of mi-
nute dichotomous filaments. British genera

:

1. Batraclwspermum. Lateral whorled
ramuli beaded ; spores collected in globular
knobs in the whorls.

2. Tliorca. Stems continuous, whorled,
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articulated, sometimes branched, raniuli

cylindrical, the spores at their bases.

Bibl. See these genera.

BATRACHOSPER'MUM,Roth.—A ge-

nus of Batrachospermese(ConfervoidAlgEe),

regarded by Thuret and A. Braun as pro-

bably referable to Florideas, consisting of

delicate, branched, filamentous plants of

green, yellow, red, or purple colour, growing
in clear slowly running fresh water. The
branched axes of the plants of Batracho-

spermam (fig. 56) consist of rows of large

cylindrical cells applied end to end, and
increase in length by the successive trans-

Fig. 66. Fig. 57.

Fig. 59.

Fig. 58.

Fig. 56. BatrachoBpermum moniliforme. Natural size.

Fig. 57. A portion of an aria with whorls of branches.

Magnified.
Fig. 58. A tuft of branches with spores in the midst.

More magnified.
Fig. 59. Highly magnified view of a few cells of an axis

with nascent radiating ramules and their descend-
ing cortical cells.

verse cell-division of the terminal dome-
shaped cell. While the ceUs or joints of

the axes are still young, they send off a

number of radiating processes, which soon

become cut off by septa, so as to constitute

distinct cells, and then elongate and ramify

so as to form the whorls of articulated ra-

mules (fig. 59), which at length become
very dense (fig. 57). From the basal cells

of these branches secondary branches grow
down perpendicularly over the cell of the

main axis immediately below (fig. 59),

forming at length a kind of rind over it.

This differs from the analogous structure in

Chara, in the fact that there branches grow
up as. well as down from each articulation

of the axis, and meet halfway. Some of

the ramules which grow out free become
fertile, and produce spores at their extremi-
ties, while others grow out into transparent

capillary points.

The spores are produced in large numbers
in each tuft, forming an agglomerated heap
(fig. 58) at each articulation. The branches
of the main axis are produced by lateral

budding of its cells, just above and as it

were in the axils of the smaller whorled
branches. Braun has found specimens of

B. ccerulescens and B. Siievorum destitute of

the glomerules of spores, but with smaller

hyaline (Antheridial) cells at the ends of

the branches, as in Nemaleon.
According to Bornet and Thuret, tricho-

gvnes exist. These consist of a basal cell

(ultimately the cystocarp), communicating
by a narrow neck with the upper portion,

which is not capillary, but expands into an
oval cell, to which the antheridia adhere.

These are few, rounded, and arise from the

summit of certain peripheral branches ; and
contain fertilizing globules.

The specimens frequently change colour
when dried upon paper, becoming usually

much darker. Bory St. Vincent carefully

examined the distinctive characters of this

genus ; and he is followed by Hassall, who,
however, erects several of his varieties into

species. The following forms are given
under Kiitzing's arrangement :

—

1. B. moniliforme, Roth. Vaguely and
greatly branched, colour various (purple, vio-

let, green, seruginous, fuscescent or nigres-

cent) ; whorls or nodes moniliform, distinct,

globose, those of the branches confluent.

Dillwyn, Tab. ii. ; Kiitz. Tab. Phyc. iii. pi.

22. The following species of Hassall are

considered to be varieties of this : pulcherri-

mum, stagnate, ruhrum.

2. B. giganteum, Desv. Very large, pur-

ple when dry, axes clothed with very long

bifurcated branches. Kiitz. Tab. Phyc. iii.

pi. 23. B. confusion, Hass.

3. B. afflne, 'Kiitz. Tab. Phyc. iii. p. 24.

4. B. ccerulescens, Bory. ^Eruginous, slen-

der, very much branched, branches flagelli-

form, equal, slender, slightly thickened at

the tips, whorls of the lower and upper
branches confluent, those of the interme-

diate distinct, contiguous, depressed. Kiitz.

Tab. Phyc. iii. pi. 24.
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5. B. vagum, Ag. .(Eruginous, diehoto-

mously branched, equally thick throughout,

whorls all confluent. Kiitz. Tab. Phyc. iii.

pi. 25 ; var. tenuissimum= Conf. atra, Eng.
Bat. pi. 690.

B. bambusinum, Bory, and B. helminto-

sum, Bory (Tab. 29), have not been seen by
Kiitzing.

Rabenhorst admits two species, B. moni-
liforme, with nine, and B. vagum, with five

varieties.

Bibl. Bory St. Vincent, Ann. du Museum,
xii. 188, 316 et seq. pi. 22, 29; Hassall,

Freshw. Algce, p. 101 et seq. pi. 13-16, 63

;

Becaisne, Ann. des Se. Nut. 2 ser.xvii. p. 340,

pi. 15, i. ; Braun, Verjungiing, p. 160 (Rag
Soc. 1853, p. 150) ;

Alg. Unicell. Appendix,

p. 105 ; Kiitzing, Spec. Alg. p. 535, Tab.

Phycol. iii ; Rabenhorst, Flor. Alg. iii. p. 404

;

Bornet and Thuret, Ann. d. Sc. Nat. 1867,

vii. p. 144.

BDELLA, Latr.—A genus of Arachnida,

of the order Acarina, and family Bdellea.

Char. Those of the family (see Arach-
nida). Species numerous.

1. B. lungicomis (vulgaris) (PI. 2. fig. 31

a, 6, mandible). Scarlet ; rostrum longer

than the front segment of the body ; eyes

4; length 1-24".

2. B. caridipes (PI. 2. fig. 31 c, mandible).

Rostrum tolerably short and stout ; mandi-
bles thick and obtuse; eyes 4; body red-

dish ; legs blue.

3. B. elaphus (PI. 2. fig. 41). Rostrum
inflated at base ; carmine red, with irides-

cent shades ; eyes 2, blackish ; a long bristle

on each side.

Bibl. Gervais,Walckenaer's^rfs. p. 154;
Koch, Deutsc/il. Crust, and Myr. ; Duges,
Ann. d. Sc. Nat. i. 21.

BDELLEA.—A family of Arachnida, of

the order Acarina.

The members are minute, more or less

soft, variously coloured, and live in damp
places beneath moss, upon the sand of caves,

&c. Palpi attached to the sides of the

rostrum, as antennas in the Curculionidre.

Movements slow. The single genus,

Bdella, has the characters of the family,

and includes the genera Scirus, Dug. and
Amonia, Koch.

Bibl. Gervais, Walckenaer's Apts. p. 154

;

Koch, Deutsehl. Crust. Myr. &c.
BEAN-FLOUR. See'FLOtm.
BEAN'IA, Johnst.—A genus of Infimdi-

bulate Polyzoa, of the suborder Cheilosto-

mata, and family Scrupiadse.

Distinguished by the creeping adherent

branched thread, upon which the sessile

erect scattered cells are placed, each with a
double spinous keel on one side.

B. mirdbilis. Parasitical on shells and
rocks at or within low water-mark, or creep-

ing among the roots of Bugula (Celhdaria,

Johnst.) avicularia. Cells 1-24" long.

Bebl. Johnston, Brit. Zooph. x. 371

;

Gosse, Mar. Zool. ii. 14; Busk, Catalogue,

&c. (Brit. Mus.)
BEE. See Apis.
BEER.—The fermentation by which this

liquid is produced results from the growth
of the yeast-plant, a microscopic Fungus.
See Yeast and Fermentation.
When ammonia is added to beer, a preci-

pitate of the ammonio-phosphate of mag-
nesia falls, resembling that subsiding from
urine under the same circumstances (PL 9.

fig. 3). This, in the sugar-beer as now
made, is almost absent ; and the beer is de-
prived of an important element of nutrition.

BEGGIATOA, Trevis.—Agenusof Oscil-

latoriacese (subgenus of Oscillatoria, Kiitz.),

distinguished by the free, rigid, sheathless

fibres, enveloped in mucus, and the white
granular endochromes. Four species : foimd
in warm mineral springs.

Bibl. Rabenhorst, Flor. Alg. ii. p. 94.

BELBA, Heyden (Damants, Koch).—

A

genus of Arachnida, of the order Acarina
and family Oribatea.

Char. Abdomen separate from the tho-
rax, rounded as if bulbous ; legs long, geni-

culate.

The species live on moss, under stones, &c.
Bibl. Walcken. Apteres, iii. (Gervais),

p. 256 ; Koch, Ushers, d. Arachnid. St/stems.

BENZOIC ACID.— This acid is well
known as occurring naturally in benzoin
resin and some other resins. It is found in

animal secretions (urine) only as a product
of the decomposition of bippuric acid. It

is also a product of the oxidation of proteine

compounds. It is but slightly soluble in

cold, more readily in hot water and in alco-

hol, also in ether.

Its crystals belong to the right-rhombic
prismatic system. It is readily sublimed

;

and the crystals thus produced form shining

delicate needles. When crystallized from a
solution, it usually forms dendritically ar-

ranged superimposed plates with ancles of

90°, sometimes narrow six-sided needles or

prisms ; occasionally the angles are trun-

cated, so that the inclination of the edges
amounts to an angle of 135°.

It is not unfrequently obtained from urine
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when not fresh, in attempts to procure hip-
puric acid. It may be distinguished from
hippuric acid by its much greater solubility

in ether, by its crystallization in the plates,

and their form (PL 7. fig. 13).

BERGMEHL..—The German expression

for mountain-flour. A powdery or more or

less coherent mineral, consisting principally

of the siliceous valves of the Diatomaceae.
In some countries it is mixed with articles of

food in times of scarcity. See DiATOMAOEiE.
BERKELEYA, Greville.—A genus of

Diatomaceee (Oohort Naviculese).

Distinguished by the navicular frustules

being immersed in the branches of the gela-

tinous frond, which is rounded at the base.

The valves are exceedingly thin, brittle

and transparent. No markings have been
detected upon them ; but there can scarcely

be a question that they exist.

B.fragilis (PI. 14. fig. 8). Filiform branches
mostly simple, crowded ; valves lanceolate,

obtuse; length 1-330". British.

Branches about 1-4" in length. Found
upon marine plants and rocks.

B. adriatica. Branches lax, subdivided,

attenuate and flagelliform ; valves narrowly
lanceolate, almost linear, somewhat obtuse

;

length 1-200".

BrBL. Grev. Seat. Crijpt. Flora, tab. 294

;

Ralfs, Ann. Nat. Hist. 1845, xvi. p. 110;
Kiitzing, Bacill., and <S^. Alg. ; Smith, Brit.

Diat. ii. 67.

BET'ULA,L.—The Birch-tree (Dicotyle-

donous Plants, N. 0. Betulacese), remarkable
for its peculiar silvery periderm. See Babe:.

The bark ofB. nigra contains reservoirs filled

with an aromatic oil and also a peculiar resin,

called Birch Camphor, which is used in the

manufacture of Russia leather.

BEYRICH'IA, M'Coy.—An extinct ge-
nus, belonging probably to the Ostracoda,

very abundant throughout the palaeozoic

rocks, and presenting a great variety in their

small oblong and deeply lobed valves.

Thirty-nine species are recorded from the
Silurian, two from the Devonian, and seven
from the Carboniferous rocks.

BrBL. Jones, Ann. N. H. 1855, 81 & 163

;

Month. Mic. Journ. 1870, 191.

BIBLARTUM, Ehr—A genus of fossil

Diatomacese.

Distinguished from Tetracyclics by the
frustules being single, which difference pro-

bably depends upon the species only having
been found by Ehrenberg in the fossil state.

Twelve species (Pis. 41. fig. 39 ; 43. figs.

35-48). Fossil in Siberia and Oregon.

BrBL. Ehrenberg, Ber. d. Berl. Akad.
1844-^5, and Ann. Nat. Hist. 1848, 393;
Kiitzing, Sp. Alg. ; Smith, Brit. Diat. ii. 37.

BICELLA'RIA, De BL—A genus of In-
fundibulate Polyzoa, of the suborder Chei-
lostomata, and family Bicellariadee.

B. ciliata (Cellularia ciliata, Johnst.) (PI.

33. fig. 5 a and 5 b). The only British spe-

cies ; is parasitical upon Algee, Polypi, &c.
within low-water mark.
An elegant microscopic object.

BrBL. See Bicellabiad^:.
BICELLARIADiB {Cellularia, Johnst.

in part).—A family of Infundibulate Poly-
zoa, of the suborder Cheilostomata.

Distinguished by the erect plant - like

polypidom being dichotomously divided into

narrGW ligulate branches in two or more
rows; the absence ofwhips (vibracula) ; and
the avicularia when present being stalked

and jointed. Genera (British)

:

1. Bicellaria. Cells top-shaped, distinct,

armed with spines ; orifice looking upwards.
2. Bugxda. Cells elliptical, closely con-

tiguous ; orifice very large ; margin simple,

not thickened (avicularia frequently red or

Bibl. Johnston, Brit. Zooph. ; Busk,
Catalogue, &c. (Brit. Mus.)
BICHROMATE OF POTASH. See

Potash.
BIDDULPH'IA, Gray.—A genus of Dia-

tomacese.

Char. Frustules compressed, quadrilateral,

connected with each other by the angles

;

filament attached by a stipes ; angles of the

frustules equal and produced; valves covered

with depressions (visible by direct light),

giving them a cellular appearance ; centre

of valves with spines ; marine.

This genus resembles Isthmia and Amphi-
tetras in the general appearance of the frus-

tules and valves. But it differs from the
former in the angles being alike, and from
the latter in the compressed side view of

the frustules. Frustules often with rounded
transverse elevations, between which are

costee or shallow vittee. Those in which
the angles are more prolonged and acute,

and the markings indistinct, are retained by
Kiitzing in the genus Odontella, Ag. (Den-
ticella, Ehr. in part).

1. B. pulchella, Ehr. (B. tri-, quinque-,

and scptem-locidaris, Kiitz.) (PL 12. fig. 15).

Costa? 3-7, central one with two or three

short spines
;

produced angles rounded

;

markings coarse ; length 1-400 to 1-200".

2. B.aurita,Breb.(Pl.U.&g.9). Markings
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indistinct ; costae none ; angles horn-like

;

spines two or three, central ; length 1-800".

3. B. rhombus, Smith (Zugoceros rh.

Ehr. ?) (PI. 14 fig. 13, Ehr.'; PI. 41. fig.

16, Smith). Markings indistinct; costae

none; spines near the hoop; angles horn-

like; length 1-60 to 1-260".

4. B. Bailegi, Sm. Markings indistinct

;

costae none ; angles horn-like ; sides of frus-

tules with two slight elevations, each with
one or two long spines; length 1-250".

5. B. turgida (Cerataidus iurgidus, Ehr.).

Markings faint ; costae none ; angles C}Tlin-

drical, truncate ; frustules with a row of

short and two large submedian spines on
each side ;

length 1-240".

6. B. regina. Sides offrustules each with
three rounded median elevations ; spines

none; angles rounded, with distinct mark-
ings; length 1-220".

Several other species, but not British.

BrBL. Kiitzing, Bacill. and Sp. Alq.
;

Ehrenb. Ber. d. Bed. Akad. 1843 & 1844 ; ,

Ralfs, Ann. Nat. Hid. 1843, xii. 273 ; Smith,

Brit. Dint. ii. 47 ; Greville, Micr. Trans.

1864, pp. 0, 85; 1865, pp. 6, 19, 49; 1866,

pp. 6, 81 ; Rabenhorst, Flor. Alg. i. p. 310

;

Pritchard, Infus. p. 847.

BIFORl'NES —Under this name Turpin
described certain cells occurring in the septa

of the air-chambers of the leaves ofthe Ara-
ceae, characterized especially by the presence

of a large bundle of raphides. They contain

a thick fluid ; and when they are placed in

water, endosmose causes them to burst and
discharge the crystals. Turpin's long ac-

count of them contains much useless disqui-

sition and various errors. See Raphides.
Bibl. Turpin, Ann. des Sc. Nat. 2 ser. vi.

p. 5. pi. 1-5.

BIGENERPNA, D'Orb.—One of the

numerous modifications of the Textularian

type ; instead of continuing to form bilateral

alternate (Enallostegian) chambers, it ad-

vances in growth with a straight single

(Stichostegian) series; and the aperture

becomes central, terminal, and rounded, in-

stead of being a transverse arch low down
on the septal face. If the aperture be
excentric, we have the Gemmidina of D'Or-
bigny. B. agglutinans (PL 18. fig. 50) is an
elongate and coarse-shelled variety of B.
nodosaria. Common in many seas, and in

the fossil state.

Bibl. D'Orbigny, For. Foss. Vien. 237

;

Carpenter, Introd. For. 191.

BIGNONIACE^;, (Dicotyledonous
Plants).—The wings of the seeds of this

family afford very beautiful objects. They
are either thin membranes composed of a
layer of lignified cells ; or, as in the Catal-

pas, the wing consists of a fringe of hairs.

BILE.—Three colouring - matters have
been obtained from the bile, viz. cholepyr-
rhine, biliverdine and bilifulvine. These
were formerly regarded as distinct; but
later researches have tended to show that
they are modifications of the same pigment.

t'holepyrrhine, the colouring-matter in its

ordinary state, is characterized by the series

of tints through which it passeswhen treated

with nitric acid, especially if this contain

nitrous acid ; becoming first brownish, then
green, bluish, violet, red, and finalty yellow.

It is sometimes found in bile in the form of

yellow semicrystalline grains ; at others it

enters into the composition of biliary calculi.

Bilifulvine is also sometimes found in bile

which has been retained in the gall-bladder.

The bile then appears thick and dark brown,
and exhibits small dark grains. Under
the microscope, the crystals of bilifulvine

are found in these grains. They form
longish, very fine needles, of a reddish-yel-

low colour, either single or several combined.
When the needles are aggregated, they some-
times resemble the crystals of urate of soda,
having a thick globular extremity and a fine

point, and they are often variously curved
and twisted. Caustic potash dissolves them
tolerably readily. When the solution is

neutralized and acidified, no precipitate or

separation of crystals occurs. Acetic acid

produces no change in them. Nitric acid

has but little effect upon them, unless the
action is very intense, when they are decom-
posed. Virchow suggests that bilifulvine

holds an intermediate place between haema-
toidiue and nielanine, and notices the oc-
currence of these crystals upon the walls of

the cysts of Fchinococci in the liver, where
we have also found them, and in the liquid

contents of the cysts. In this instance, two
kinds of crystals were met with (PI. 9. fig.15)

;

some of these were rhombs
(
a), others were

twisted and elegantly curved bundles of nee-
dles (6). When first examined, they were
yellowish-red ; but after remaining a day or

two in the liquid of the cysts, they became
almost perfectly yellow. When mounted in

balsam, the rhombs remained unaltered,

whilst the long filamentous groups of nee-
dles lost all colour', leaving a barely dis-

tinguishable transparent skeleton. Both
kinds were insoluble iu acetic acid, but
soluble in potash with a yellow colour.
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In morbid bile, crystals of cholesterine,

globules of fat, and small bundles of needles

of margarine are also occasionally found.

See H>:matoidine.
Bibl. Lehmann, Gmelin's Uandbuch d.

Chem. viii. ; Virchow, Annul, d. Pharm. &c.

1851 {Chem. Gaz. x.) ; Griffith, Pract. Man.
on the Blood, &c. ; Karsten, JDe hep. et bile

Crustuc. et Mollusc. ; Frey, Histol. &c. 1870,

p.504 ; Stiideler, Poggendorff'sAnnal. cxxxii.

p. 323.

BILIFULVINE. See Bile.
BILIRUBLNE.—A red colouring-matter,

allied to Haeniatine and Htematoidine ; oc-

curring in the bile and gall-stones, [t is

insoluble in water, but soluble in benzole,

bisulphuret of carbon, and chloroform ; from
which it crystallizes in splendid ruby-red
crystals, somewhat resembling in form the

natural crystals of uric acid. It exhibits the

play of colours with nitric acid.

Bibl. That of Bile.
BLLOCULI'NA, D'Orb.— One of the

Milioline Foraminifera, in which each suc-

cessive segment embraces more or less com-
pletely the preceding segments, on alter-

nate sides, so that only two chambers of

the shell are visible externally. It varies

much in form and size ; the varieties are

very common, recent and fossil, and have
numerous names : the largest has been found
at 650 fathoms in the North Atlantic (Car-
penter). B. ringens (PI. 18. fig. 3) is taken
as the type.

Bibl. D'Orbigny, For. Foss. Fieri. 261;
Williamson, Brit. Foram. 78 ; Carpenter,

Introd. Foram. 75, 78.

BIME'RIA, T. S. Wright.—A genus of

Hydroid Polypes, ofthe family Atractylidfe.

The body and lower part of the tentacles

are enveloped by an opaquebrown membrane.
B. vestita. Attached to zoophytes and

sea-weeds.

Bibl. Hincks, Hydroid Zoophi/tes, p. 103.

BINOCULAR MICROSCOPE.—This
has been alluded to at p. xii of the Intro-

duction. We have no space for the figures

requisite to illustrate descriptions of the
three principal forms of binocular micro-
scope

; hence we must be satisfied with
referring to the works in which they will

be found.

If the binocular microscope were perfect,

undoubtedly it would be more pleasant to
use both eyes in viewing an object ; although
little inconvenience results from the ordi-

nary single-eyed vision. But in the exami-
nation of new structures, no reliance should

be placed upon the appearances presented

by them under binocular vision, unless con-

trolled by the means pointed out in the

second part of the Introduction.

The three forms of binocular construction

are those of Wenham, Holmes, and Ste-

phenson.
Bibl. Wenham, Micr. Trans. 1860, p. 154;

1861, p. 15; 1866, p. 103
;
Qu. Micr. Journ.

1861, p. 109 ; Holmes, Month. Micr. Journ.

1869, iii. p. 274; Stephenson, Month. Micr.

Journ. 1870, iv. p. 61 ; Frey, D. Mikr. 1868

;

Carpenter, The Microsc. 1868.

BIS'PORA, Corda.—A genus of Fig.

Torulacei (Coniomycetous Fungi), 60.

characterized by its uniseptate

spores forming simple and solitary

bead-like chains at the apices of

short, slender, erect filaments, des-

titute of septa, arising from a creep-

ing mycelium. It was separated

from Torula by Corda on account

of the double character of the spores.

According to Fresenius, the chains

of spores are pedicellate as above
described, and the growth of the

chains appears to take place by
division of the terminal cell or

spore.

B. monilioides, Corda, of which /^
fig. 60 represents the chains of ^oni-

2,

spores without the pedicels, is Bri- lioides.

tish (Torula, Auct.). On sticks. Magnified

Bibl. Corda, Icones Fmigorum, 2™ diam -

vol. i. pi. 2. fig. 143 ; Fresenius, Beitr. zur

Mycologie, Heft 2. p. 57, pi. 6. figs. 46-54;
Greville, t. 255.

BITARTRATE OF POTASH. See
Potash.
BLASIA, Micheli.—A genus of Pelliese

(Hepaticee). The British species, B. pu-
silla, L., occurs on moist heaths, not uncom-
monly in the mountainous parts of England,
Scotland, and Ireland. In addition to the

antheridia and pistillidia, and the sporanges

developed fronithe latter, thisplant produces

gemma of two kinds. One kind are formed
in receptacles hollowed out of the nerve,

furnished with a long tubular beak, whence
the gemmse escape when mature. The se-

cond kind are described as black spherical

masses of granular or pulpy substance, and
occur within the epidermis on the under side

of the frond, often covered by the scales.

Blbl. Hooker, Brit. Jungermanma, t.

82-84; Etig. Botany, t. 1828; Brit. Flora,

ii. part 1. 130.

BLASTOTRICHUM—Corda.—A sup-
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posed genus of Dernatiei (Hyphoniycetous
Fungi), of curious habit, growing in and out
of water upon aquatic plants. B. confer-
voides, Corda (fig. 61), forms felted tufts of

an agreeable rose-colour upon living and
dead parts of aquatic Euphorbia, in autumn.
The filaments are very much branched, the

branchlets dichotomous and subulate ; the

spores rose-coloured, containing a gelati-

nous nucleus within. The spores are irre-

gularly divided, and some remain imper-
fect ; but both these and the perfectly sep-

tate reproduce the plant when sown. The
form occurring above the surface of the
water is of closer

habit than the sub-

merged, in which
the filaments are

longer and more
lax.

Berkeley is of

opinion that this

plant is only a
state of some Dac-
tylium, perhaps _D.

( Teicothecium )

rosenm.

Bibl. Corda,
Icones Fung. ii. p.

10, pi. 9. fig. 50

;

Berkeley, Crypt.

Botany, p. 302.

BLATTA.—A genus of Orthopterous
Insects, of the family Blattidfe.

Blatta orienta'lis is the common house
black-beetle or cockroach. The head and
the various organs of the mouth are figured

in PI. 26. fig. 1, the upper and front view
;

fig. 2 the under view ; fig. 22 the parts of

the mouth separate.

Head oval, and concealed beneath the

large plate of the protothorax. Antenna
(fig. 1 a, broken off) very long, setaceous,

pubescent, and with very numerous joints

;

they are inserted close to the inner margins

of the eyes ; basal joint stout and subovate,

second and third squarish, larger than any
of the following, which are ring-shaped

towards the base of the antenna;, become
square (in the side view) at the middle, and
oblong at the apex. Labrum (fig. 1 e, fig. 22,

lower part of a) exserted, entire, roundish,

truncated at the base. Mandibles (fig. 22 b)

short, stout, toothed at the tip and on the

inner margin; basal portion of the inner

margin membranous, forming a little lobe.

Maxilla- (figs. 1 & 2 g, 22 c) bilobed ; inner

lobe (lacinia, fig. 22 ef) dilated and ciliated

Blaatotrichum confervoides.

Fragment of fertile filament.

Magnified 200 diameters.

on the inner margin, acute, curved inwards
at the apex so as to form a tooth ; outer

lobe (galea, fig. 22 e*) longer, thick, rounded
and naked ; maxillary palpi (figs. 1 & 2 /()

elongated, rough with short hairs, 4-jointed,

the last joint somewhat hatchet-shaped.

Labium (fig. 22 e) elongated, bifid, with
two more slender inner lobes ; labial palpi

(fig. 2 k) pubescent, 3-jointed, last joint

truncated obliquely. Mentum (fig. 2 1) snort,

convex at the base. Eyes (fig. 1 e) kidney-

shaped.

Ihorax semicircular, the base convex;
elytra coriaceous, one overlapping the other

and with numerous nerves. Wings large,

folded longitudinally, with numerous nerves.

Females apterous. Abdomen flat, oval,

and terminated by two short, conical, com-
pressed, jointed appendages in both sexes

;

besides which, in the male, there are two
slender, external, not-jointed appendages or

styles, also an elongated intermediate one.

Legs long and compressed ; coxse elongated

and stout; femora stout with a series of

spines beneath ; tibia; clothed with very

strong moveable spines; tarsi 5-jointed,

three basal joints gradually diminishing in

length ; claws curved and acute.

See Insects.
Bibl. Westwood, Introd. 8,-c. ; Kirby,

Brit. Entom. i. 12.

BLECH'NUM, Linn.—A genus of Ferns.

Bl. Spicant, With., is the Hard Fern, also

called sometimes Bl. boreale, but properly

Lomaeia Spicant.

BLIGHT.—This word is used in common
language in an exceedingly loose and unde-
fined way, being applied to almost every

cause of disease in plants, as well as to the

diseases themselves, which are variously ex-

plained by agencies of meteorological con-

ditions, parasitic plants and insects, opera-

ting singly or in combination. Blight is,

indeed, ' in the air ' in many cases, since a
frequent source of disease in vegetation is

sudden change of temperature or hygro-

scopic condition of the atmosphere, deran-

ging the processes of evaporation and respi-

ration in the tender, actively developing

portions of the foliage or inflorescence of

plants. It is also often ' in the air ' in an-

other sense, but much less specially than is

commonly supposed : the plagues of para-

sitic fungi and insects which sometimes
cause such devastation, seem undoubtedly
to arise immediately from the transport of

the microscopic reproductive bodies, spores

and the like, through the air ; but the pe-
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culiar atmospheric conditions often observed

as accompanying the sudden irruption of

large masses of such ' blights,' are only col-

laterally connected with the development of

these bodies ; the warm overcast weather,

almost proverbially designated as the cause

or the herald of blights, is merely an index
of a condition of the atmosphere especially

favourable to the rapid multiplication of the

Fungi and Insecta which are seen to increase

so rapidly at such times ; and the germs of

these must be already present, through other

causes, for the production of the pheno-
mena under such circumstances.

Only a few of the animal blights need be
referred to here, such as the plant-lice, the

most familiar form of ' blight' in cultivated

plants (see Aphides), the ' pepper-corn ' or

'ear-cockle ' of wheat (see Ear-cockle and
Angutllula), the wheat-midge (see Cect-
dohyia), the turnip-fly (see Haltica), and
the species of Cynips and allied genera

which produce galls and similar excrescences

by the irritation of the vegetable tissue, re-

sulting from their presence.

Many caterpillars of moths and butterflies

are exceedingly destructive, and form a kind
of blight, but these scarcely come within
our province.

The vegetable blights, the parasitic Fungi
growing upon living specimens of the h igher
plants, and displaying themselves either as

the cause or the accompaniment of some
disease and disorganization, have of late

years become objects of most earnest atten-

tion, on account both of the enormous da-

mage which the diseases have caused to

crops of plants of high importance to man,
and also of the many curious facts in their

history which have been brought to light.

The Potato blight and the Vine disease of

recent years have incited renewed efforts to

elucidate the history of these productions,

as yet, however, imperfectly made out. The
old notion, that these products were the
result of skin-diseases or exanthemata of

plants, is now pretty generally discarded,
especially as many of them have been grown
artificially from their spores.

The general history of the conditions of

their occurrence, and a summary of the

investigations into their history, is given
under the head of Parasitic Fungi. The
particular history of the more remarkable
genera will be found under the heads in-

dicated by. the capitals in the following
paragraphs.

Corn-blights consist chiefly of mildew

(Puccinia), rust or red-robin (Uredo, Thi-
chobasis), smut, bunt or brand (Tllletia,
USTLLAGO, POLTCYSTIS), ergot (CoRDI-
ceps), &c. Cystopus ( Uredo) attacks Cru-
ciferous plants. Mildews of pease, peaches,

hops and many other cultivated plants are

produced by species of Erysiphe. Oidium
is a common mildew, and is known in many
cases to be only an earlier condition of
Erysiphe. Botrytis is another common
mildew. ^Ecldium forms a kind of rust,

as is the case with the allied Rcestelia,
infecting pear-trees. See also Uromyces,
Polycystis, Coleosporium, Pbotoity-
ces, Epitea, Phragmidium,Fusisporiuh,
Torula,Peridermium, Scxerotiitm, Spi-
loc^a, Sph^ria.

Blbl. De Bary, Unters. iib. die Brandpilze,

Berlin, 1853, chap. 3. p. 102 ; Berkeley,
Trans. Hort. Society, Gardener's Chronicle,

passim ; A. Braun, Krankheiten der Pflan-
zen, Berlin, 1854 (transl. Quati. Journ. of
Microsc. Science, July 1854) ; Sidney, Blights

of the Wheat, Bel. Tract Society ; article

Blight, in Brande's Dictionary, the Penny
Cyclopredia, and the Library of Entertaining
Knowledge

; Boisduval, Entom. Horticole.

BLLNDIA, Br. and Sch.—A genus of Di-
cranaceous Mosses, including some Weissice

and Gymnostoma of authors.

Bibl. Wilson, Bryol. Brit. p. 57.

BLOOD.—This animal fluid, with the
general appearance of which in the higher
animals every one is so familiar, is no less

difficult in its microscopic study, than it is

complex in its chemical composition. In
man and mammalia, birds, reptiles and fishes,

it is a viscid liquid of a red colour. In those
of the lower classes in which it exists, it is

mostly colourless, sometimes, however, red,

bluish, purplish, greenish or milky.
When examined under the microscope

the blood is found to consist of a liquid por-
tion, containing in suspension a large num-
ber of minute corpuscles, which are known
commonly as the globules or corpuscles of

the blood.

In the Mammalia, Birds, Reptiles, and
Fishes generally, the liquid portion, or liquor

sanguinis as it is called, is nearly colourless,

or of a pale }
7ellow tinge ; and the corpuscles

are of two kinds, one of a red colour when
viewed in mass, but pale reddish yellowwhen
seen singly or separately ; and to these the
red colour of the blood is owing ; the others

consist of perfectly colourless bodies.

The red corpuscles are far more numerous
than the colourless ones, about 500 to 1, and
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consist of delicate membranous colourless

cells enclosing a red liquid. In the Mam-
malia they assume the form of circular flat-

tened disks or discoidal cells, the sides of

which are depressed or hollowed out, so as

to make them resemble doubly concave
lenses, with rounded margins (PL 40. figs.

21, 22 & 23) ; in the Camel tribe, however,
they are elliptical and doubly convex. In
Birds (figs. 24 & 25), Fishes (figs. 26 & 27),

and Reptiles (figs. 28, 29 & 30), they are

elliptical and flattened, the form of the

sides varying : thus, in Birds and Fishes

they are convex, excepting the Cyelostomes
or lamprey family among the latter,in which
they are circular, flattened and slightly con-

cave, only differing from those of man iu

being somewhat larger ; and in one genus
of this family, Antphio.rus lanceolatus (the

lancelet), there are no blood-corpuscles.

In the Reptiles, in which they are elliptical,

very large, and comparatively thin, the sur-

faces of the corpuscles are rather concave
than convex, the nucleus projecting some-
what laterally.

The red corpuscles of the Mammalia are

not furnished with a nucleus, whilst in

Birds, Fishes, and Reptiles a distinct nu-
cleus exists ; this is usually oval, but some-
times rounded in the latter.

The colourless corpuscles of the Vertebrata

(figs. 21-806), or the lymph-corpuscles as

they are sometimes called, are spherical, of

a granular appearance, highly refractive and
specifically lighter than the coloured corpus-

cles. They consist of a cell-wall containing

numerous larger or smaller granules and
molecules, with one or more nuclei. Acetic

acid dissolves the granules, and brings the

nuclei to view. The cell-wall is often un-
distinguishable, unless water be added to

the corpuscles, which being imbibed, sepa-

rates it from the contents. When blood is

kept at a moderate heat, these corpuscles

exhibit various Amwba-Wke processes, crawl

over the slide, and even take up particles

of foreign substances, as vermilion, car-

mine, &c.

The blood of the Invertebrata has not

been so thoroughly examined. In many of

them there are two circulating liquids—one
coloured, but containing no corpuscles, the

other colourless and containing rounded or

irregular granular colourless nucleated cor-

puscles (figs. 31-35), much resembling the

colourless corpuscles of the Vertebrata, but
remarkably prone to shoot out processes like

the Amcebas.

The sizes of the coloured corpuscles of
many vertebrate animals are given in the
subjoined list, nearly all the measurements
being those by Gulliver. It may be re-

marked that, whilst the largest coloured
corpuscles occur in the Reptiles, the small-

est are found in the Mammalia, and that

the size of the corpuscles is in general

proportional to the size of the animal,
in animals of the same order, but not in

those of different orders. Thus in the
larger Ruminants and Rodents the corpus-

cles are larger than in the smaller ones,

whilst the smallest British mammal, the
Harvest-mouse, has corpuscles as large as

those of the Horse ; and in the common
mouse they are larger than in the Horse or

Ox.

Mammalia.

Bimana. Man, 1-3200 to 1-3500".

Quadrumaiia. Chimpanzee (Simia Tro-
glodytes), 1-3412; Monkey (Cercopithecus

mono), 1-3468 ; Monkey, mean of eight
other species, 1-3450 ; Lemur, mean of four

species, 1-4077.

Cheiroptera. Bat (Tespertilio murinus),
1-4175; Bat( J

r
espe)ii/iopipist)-ellus),l-4S24.

Inseetirora. Hedgehog (Brinaceus euro-

peeus), 1-4085; Mole ( Talpa europa-a),l-47i7.

Carnivora. Badger (Meles vulgaris),

1-3940 ; Bear-

, mean of five species, 1-3708

;

Dog (Canis familiaris), 1-3542
; Fox (Cam's

Vtdpes), 1-4117 ; Lion (Felis Leo), 1-4322;
Seal (Phoca ritulina), 1-3281.

Cetacea. Dolphin (Delphinus Phociena),
1-3829 ; Whale [Balcrna Mysticetus), 1-4000

;

Whale (Baltena Boops), 1-3099.

Pachydermia. Flephant (Blephas indi-

cus), 1-2745; Horse (Bquuseaballus), 1-4706;
Pig (Sits Scrofa), 1-4230 ; Bhinoceros indi-

cus, 1-3765.

Biimitiantia. Camel ( Camchts bactrianus),

length 1-3123 ; breadth 1-5876 ; Dromedary
(Camehtsdromedarius), 1. 1-3254, b. 1-5921;
Goat ( Capra hircus), 1-6366 ; Musk (Mos-
chusjai-anicus), 1-12325; Stag (Cerrus ela-

phus), 1-4324; Ox (Bos Taunts), 1-4267

;

Sheep (Oeis Aries), 1-5300.

Edentata. Armadillo (Daw/pus sex-cine-

tits), 1-3457; Sloth (Unau, Bradi/pus didac-

tylus), 1-2865.

Bodeniia. Guineapig (Cavia cobaya),

1-3538; Mouse (Mas musculus), 1-3814;
Rabbit (Lepus cuniculus), 1-3607; Rat(J/i«
Battus), 1-3754.

Marsupialiu. Kangaroo (Macropus), mean
of three species, 1-3460.
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Monotremata. Platypus, duck-billsd ( Or-
nithorhynchus paradoxus), 1-3000.

Birds. Chaffinch (Fringilla Calebs), length
1-2253, breadth 1-4133 ; Cuckoo (Cuciilus

canorus),\. l-2028,b. 1-3000; E-Agle(Aquila),

mean of four species, 1. 1-1640, b. 1-3651;
Fowl ( Gal/us domesticm), 1. 1-2102, b.1-3466;

Gull(Mew-,Z<7/-Hs<wii«),l.l-19"3,b.l-3839;

Humming-bird
(
Trochilm ?), 1. 1-2666;

b. 1-4000; Ostrich (Struthio camelus), 1.

1-1649, b. 1-3000 ; Owl (Strix fiammea), 1.

1-1882, b. 1-3740; Parrot (Psikacus), mean
of twelve species, 1. 1-2042, b. 1-3724 ; Pi-
geon (C'olumba), mean of sixteen species,

1. 1-2135, b. 1-3679 ; Sparrow (Fringilla do-

mestica), 1. 1-2140, b. 1-3500.
Reptiles. Crocodile (Croeodilus aeutus),

1. 1-1231, b. 1-2286 ; Frog (Sana tempo-
raria), 1. 1-1108, b. 1-1821; Lizard (Lacerta
rivipara) , 1. 1-1660 ; Siren laeertma, 1. 1-435,

b. 1-800; Toad (Bufo vulgaris), 1. 1-1043,
b. 1-2000 ; Triton (Lissutriton punctatus),

1. 1-830.

Fishes. Carp ( Cyprinm carpiu) , 1. 1-2142,
b. 1-3429; Eel (AnguiMa vulgaris), 1. 1-1745,

b. 1-2842 ; Jack (Fsox lucius), 1. 1-2000,
b. 1-3555; Miller's Thumb (Cuttus gobio),

1. 1-2000, b. 1-2900 ; Perch (Perca 'fluvia-

tilis), 1. 1-2099, b. 1-2824; Tench (Cgprinus
Tinea), 1. 1-2286, b. 1-2722.

The colourless corpuscles have not been
so extensively examined. They do not vary
so much in size in different animals as is the
case with the coloured corpuscles. Those
of the human blood are about 1-2500" in

diameter.

The red corpuscles of blood are readily

altered in form by most liquids ; those of
less specific gravity than the liquor san-
guinis distend them, rendering them larger,

paler and more transparent, and effacing

the lenticular appearance and the elliptical

form when present. If the liquid be added
in large proportion, the envelope or cell-

membrane becomes extremely thin and pale,

until at last it is no longer distinguishable
;

sometimes it bursts. These phenomena
are the result of endosmosis. The red cor-

puscles, however, are not all equally acted
upon : some are much more affected than
others ; some even appear almost entirely

to resist the action of endosmotic agents,

and are found but little altered, even when
the blood is mixed with a large proportion
of water. They then subside to the bottom
of the vessel. This has given rise to the
erroneous notion that water at first renders
the red corpuscles larger and then dimi-

nishes their size. Although water and
other endosmotic agents distend the co-

loured corpuscles, and render their enve-
lopes so extremely transparent that they can
no longer be recognized, yet many of them
may be restored to view by the addition of
reagents which either act exosmotically,

colour them, or render them opaque ; as so-

lution of iodine, of bichloride of mercury,
and various other salts. We shall see

presently that, during their earlier stages of

development, the coloured corpuscles are

many times as large as in their mature
condition. Dilute acids act nearly in the

same manner as water, but much more ra-

pidly. Dilute solutions of alkalies produce
the same effect, but soon dissolve them com-
pletely. Solutions of neutral salts act exos-
motieally, rendering them smaller, more
flattened, and producing wrinkles, folds, or

a granular appearance in the enveloping
membrane. Frequently also they appear
covered with little points, giving them an
elegant stellate aspect. This stellate or cre-

nate appearance is not unfrequently seen
immediately that fresh blood is examined
under the microscope. Two principal con-
ditions are especially favourable to its pro-

duction, viz. a concentrated state of the

liquid, and an increase in the proportion of

alkaline chlorides.

The corpuscles of the blood of the hepatic

vein are smaller, more spherical, without
the central depression, and resist the action

of water for a longer time than the ordinary

corpuscles ; similar corpuscles are also met
with in the spleen. These are by some re-

garded as young newly formed corpuscles

;

while those of the portal vein possess the

ordinary characters.

Matters which coagulate the albuminous
matter of the red corpuscles, such as alcohol,

tannic acid, and creosote, also heat, alter

their form
;
giving rise to the production of

tail-like processes, with adherent minute
globules, which also cover the surface of

the corpuscles. And bjr pressure the lat-

ter are broken up into a number of similar

globules.

The colourless corpuscles are much less

affected by reagents. Water distends them
slightly, rendering their granulations less

distinct. Acetic acid does the same to a
greater extent, bringing to light the nuclei.

Alkalies dissolve them. When blood is mixed
with a large quantity of water, the mixture
shaken and set aside, a pale buff precipitate

subsides ; this consists of some of the albu-
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men thrown down from the serum, with
shreds and walls of ruptured coloured cor-

puscles, a few of the latter unaltered, and
some unaltered or but slightly changed co-

lourless corpuscles.

Almost immediately after the blood of the

Vertebrata has left the blood-vessels, it be-
gins to coagulate. Within about three mi-
nutes, the surface of the coagulating blood
becomes gelatinous ; in about ten minutes
it is gelatinous throughout; and after a fur-

ther lapse of time, the coagulation of the

fibrine apparently attains its maximum

:

this process, however, is not really com-
pleted until from twelve to thirty-six hours.

We then find a firm red clot immersed in a

yellowish liquid. The tibrine during its

coagulation entangles a large number of

the corpuscles, which impart to it the red
colour ; this is greatest towards the lower
part of the clot. The liquid from which
the clot has separated, the serum, also con-
tains some of the globules in suspension

;

most of those not entangled in the clot,

however, subside to the bottom of the ves-
sel. The sp. gr. of the serum is about 1030.

The appearances presented under the micro-
scope by a drop of coagulating blood are

veiy interesting. If examined immediately
after removal from the body, the cor-

puscles are seen to be diffused irregularly

over the field ; but after the lapse of about
a minute, the red corpuscles unite by their

broad surfaces, gradually arranging them-
selves into rows resembling strings of figs :

these interlace, forming an irregular red net-

work, within the meshes ofwhich the colour-

less corpuscles are seen (PI. 40. fig. 37).
The latter remain isolated, having no ten-

dency to unite with the former. To observe
these phenomena, the thin glass covering
the drop of blood must not be pressed down,
otherwise the free motion of the corpuscles

will be impeded. After a time, the fibres

break up, and the corpuscles float separately

in the serum.

The coagulated fibrine is also seen distri-

buted over the field, partly in a granular
form, but mostly in that of a network of

very delicate fibres. Sometimes the running
together of the red corpuscles begins to take
place immediately the blood has left the
body, and the rows are seen to be formed
very much more rapidly than in the healthy
fluid ; and when this is the case, the upper
surface of the clot will be found to be
free from the red colour, and more or less

cupped or concave : this upper layer is called

the bufly coat, and is in general a sign of

inflammation. Considerable doubt still ex-

ists in regard to the nature of this buffy

coat. It is also met with in blood which has
been covered with a layer of oil before co-

agulation. But in the natural state it arises

from the subsidence of the corpuscles before

the commencement of the solidification of

the fibrine, whereby the particles of the

latter are brought into closer contact, thus
allowing of its greater contraction. Certain

salts prevent the separation of the fibrine in

the form of fibres, and cause it to assume
the form of minute granules or globules.

(See Fibrine.)
In addition to the corpuscles above de-

scribed which are constantly found in the

blood, it sometimes contains globules of oil,

and, after meals especially , two distinct kinds

of a white, extremely fine, molecular sub-
stance,—one consisting of fat, the molecular

base of the chyle, the other a very finely

divided albuminous substance. Theyrender
the blood milky in appearance. The di-

stinction of the molecular base of the chyle

from the molecular albuminous deposit must
be effected by ether, which dissolves the
latter but not the former ; but great care

is requisite in judging of the action of

ether.

The colour of the blood of the Vertebrata

varies according to whether it is removed
from the arteries or the veins, in the former
case being of a much lighter and brighter red
than in the latter. It is beyond our province

to enter into the details of the causes of their

difference ; suffice it to say, that it arises

principally from an alteration in the globules,

by which they are enabled to reflect light

more copiously.

In the Invertebrata the coagulation of the

blood is imperfect, and the clot much less

firm and copious than in the Vertebrata.

The uses of the blood scarcely require

mention. It is at the same time the nutri-

tive fluid from which all the tissues of the

body are formed and renovated, and that in

which the components of the secretions are

produced and from which they are separated.

The red particles are subservient to the pur-

poses ofrespiration ; they are most numerous
m those animals in which the respiratory

function is most active, and which consume
the largest proportion of oxygen, as birds

and mammalia.
Development of the Coloured Corpuscles.—

In the Vertebrata, two sets of coloured cor-

puscles are developed. The first, or embry-
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onic blood-corpuscles, exist alone, until

lymph and chyle begin to be formed, when
they are gradually superseded by the

second.

The first blood-corpuscles are formed
from colourless nucleated cells with granular

contents, identical with the formative cells

of the embryo, by their losing the granules

and becoming filled with hsematine. These
coloured, nucleated, primary blood-cells,

which are spherical, larger and more deeply

coloured than the coloured blood-corpuscles

of the adult, form, with the colourless for-

mative cells, the only elements of the blood.

Soon, however, many of them begin to in-

crease by division (PI. 40. fig. 86), becoming
elliptical and flattened, and closely resem-
bling the coloured corpuscles of Reptiles,

producing two, rarely three or four roundish
nuclei, and then becoming resolved into two,
three, or four new cells by the formation of

one or more annular constrictions. These
corpuscles then gradually lose their nuclei,

become flattened and excavated laterally,

and form perfect coloured corpuscles.

The formation of the second set, or those

produced after birth and in adults, is more
obscure. The most probable view appears

to be that they are produced from the lymph
and chyle-corpuscles, or certain corpuscles

in the spleen, by their losing their nuclei,

becoming flattened, and producing hrema-
tine. At all events, corpuscles apparently
identical with the so-called proper corpuscles
of the chyle, surrounded with a membrane
which is more or less distended with a red
liquid, are met with in the chyle and lymph,
and occasionally, but rarely, in the blood
itself. Physiologists are not agreed as to

the above views ; but the preponderance of

evidence appears decidedly in their favour.

Keeklmghausen has directly observed the

conversion of the colourless corpuscles of

the frog into the coloured corpuscles.

As unusual constituents of blood, may be
mentioned :

—

1. Cells enclosing coloured blood-corpus-
cles ; found in the blood of the spleen,

liver, &c.

2. Granule-cells, either colourless or con-

taining granules of pigment.
3. Peculiar concentric bodies, three or

four times as large as the coloured corpuscles

of the blood, resembling those found in the

thymus gland.

4. An unusually large number of colour-

less corpuscles.

5. Pus-corpuscles.

G. Caudate cells, sometimes containing

pigment.
7. Crystals of hajmatoidme, sometimes

within the coloured corpuscles, at others

free ; also crystals of hasmatine and hasnia-

toglobuline (hsmoglobine).
8. The two molecular substances previ-

ously mentioned.
It sometimes becomes of importance to

be enabled to determine the presence of

blood in supposed blood-spots, &c, and to

distinguish that of man from that of ani-

mals. As regards the former point, it is a

matter of no great difficulty. When blood
has been dried at ordinary temperatures,

the dried serum and contents of the cor-

puscles redissolve on digestion with cold

water ; and this is the condition under
which the blood is generally presented for

examination in such cases. We then have
the fibrine left undissolved, which may be
tested as to its chemical and microscopical

characters (Feohixe). The liquid is de-
colorized by boiling, and the coagulum as-

sumes a brown colour (Hjematine) . It

also contains iron, is unaltered in colour by
solution of potash, and contains a proteine

compound (Proteine). In heating very
minute quantities upon a glass slide, the
fluid must always be covered with a slip of

thin glass, to prevent its drying. The mere
presence of blood can thus be chemically
determined without much difficulty ; for

these reactions ma}' be observed under the
microscope in a very minute quantity ; but
the distinction of small quantities of the
blood of man from that of animals by chemi-
cal means, is impossible. We have therefore

only the morphology of the elements to de-

cide from. The portions of blood presented

for examination will be almost invariably in

a dried state ; and the red corpuscles, when
dried in a very thin layer, retain so nearly
their natural size and outline, that any kinds

of blood which are distinguishable in the

fresh state, are certainly so when dried ; but
it will seldom happen that the blood will be
dried upon a transparent substance, and in

thin layers, permitting of its examination by
transmitted light. We have then to separate

it from some fabric or structure, and restore

as nearly as possible its original appearance.

This can be done by digesting the blood in

a saturated solution of bichloride of mercury,
which has a remarkably slight action upon
the corpuscles, allowing both their natural

form and size to be judged of with great ac-

curacy; and by digesting the blood in a cold

h2
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solution of this salt, and placing- it under a

bell-glass for some hours, the red corpuscles

may be detached with a camel's-hair pencil,

and examined. Of course, only those cor-

puscles should he measured which evidently

retain their natural form. The red corpuscles

of the mammalia are readily distinguishable

from those of the lower classes in the animal
kingdom by their circular discoidal form and
the absence of a nucleus ;

but those of indi-

vidual species can only be recognized by a

difference in size.

Virchow recommends that the blood-spots

be mixed with dried and powdered chloride

of sodium ; next, that glacial acetic acid be
added, and the mixture evaporated at 212°,

when the blood-crystals are abundantly de-

posited. This method is said to succeed
when ordinary tests fail.

The spectroscope must not be forgotten in

this investigation.

We should recommend those who are

likely to undertake such investigations to

make their own table of sizes ; for it curi-

ously happens that in general the size of

the same objects given by different observers

varies considerably. This arises probably
from using too low a power, want of practice,

and the use of a false standard. And we
should not advise any one to attempt to form
a j udgment in a question of this kind except
he be thoroughly acquainted with the use of

the microscope and micrometric investiga-

tions, and has made numerous experiments
upon this special point.

The corpuscles of the blood are best stu-

died while existing in the serum of that li-

quid ; but the white of egg neutralized with
acetic acid exerts but little action upon them,
as is also the case with a solution of bichlo-

ride of mercury. The colourless corpuscles

are most easily recognized when the blood
has been mixed with water.

They are best preserved when dried in a

very thin layer upon a slide—a drop of blood

being placed upon the slide, and the latter

placed in a perpendicular position, so that a

very thin layer will remain.

Bibl. Paget, Brit, and For. Med. Rev.

xiv. p. 260; Kolliker, Hand. d. Gewebel. p.

567; the Manuals on Physiology, by Miiller,

Valentine, Wagner, Carpenter, and Kirkes

;

the Dictionaries of Todd and Bowman, and
Wagner ; HassalL Microscop. Anat. ; Yogt,
Ann. d. Sc. Nat. 3 ser. ii. ; Gulliver, Gerber's

Anat. ; Ann. Nat. Hist, xvii. ; Proc. Zool.

Soc. 1862, p. 01 ; Schmidt, die Biaynostik
verdachtiyer Fkckc, &o. 1848 ; Frey, Histo-

logic, p. 109, and the copious Bibl. there-

in; Browning (Spectroscope), Month. Micr.

Journ.u. p. 116; Rollett, Strieker's Handb.
i. p. 574.

BLOOD ON BREAD.— Bread, flour,

paste, and similar substances are sometimes
attacked by a fermentation-fungus, which
produces patches of a blood-red (or some-
times of an amber) colour. Most authors
attribute the plants to the genus (?) Oitlium,

or to forms of PeniciUium. Ehrenberg ob-
served only minute corpuscles, which he
called Monas prodigiosa. We have found
these patches on sour paste, of red and yellow
colour, consisting of isolated oval cells not
more than 1-3000" in diameter, and they
were associated with PeniciUium ylaucum.

of which they are probably a conidial form

;

this form is called Cryptococeus ylutinis by
Fresenius, who thinks it distinct from the

so-called Monas prodigiosa of Ehrenberg,
which he found in the form of corpuscles

about 1-24000 to 1-4S000" in diameter.

Montagne regards the plant as a Palmella

(prodigiosa) ; and Mr. II. O. Stephens is of

the same opinion.

This substance sometimes occurs on de-
caying Fungi. The blood-rain on damp
wall-paper, calico, and old gourds and
melons, is the mycelium of a species of

Epicoccum.
Bibl. Ehrenb., Fresenius, Beit. z. Myeo-

loyie, Heft ii. p. 78 ; Desnon, Mem. de la

Soc. des Sc. Mat. de Cherbourg, iv. p. 19;
Montagne, Compt. Bend. 1852 ; Ann. Xat.
Hist. 2~ser. x. p. 309 ; Berkeley, Crypt. Bot.

p. 264; Stephens, Ann. Nat. Hist. 1853,
xii. p. 409. pi. 17.

BLOOD-VESSELS. See Vessels.
BLOOD-WORM.—The larva of Chiro-

nomus plumosus.

BLOXAMIA, Berk, and Br.—A genus of

Sphavronemei (?) (Coniomycetous Fungi),
consisting of minute punctiform sacs, soon
bursting above, containing closely packed
tubes producing each a row of squarish
spores. An anomalous genus, allied to

Cystotrichia and Myxornna. B. truncata

has been found on dead Wych elms.

Bibl. Berk, and Broome, Ann. X. Hist.

2 ser. xiii. 468, pi. 16. rig. 17; Berk. Crypt.

Botam/, p. 320.

BLYT'TL\,Endlich.—AgenusofPelliere
(Hepaticae) founded on the Junycrinannia
Lyellii of Hooker, remarkable for the double
envelope of the fruit, the outer being
very short, dentate and laciniated, while
the inner forms a largish, somewhat plaited
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Blyttia Lyellii, magn. 2 diam.

cylinder. The antheridia arising from the

rib are covered

by incumbent f **£ «*
scales, which
are sometimes
much laciniated

and crowded to-

gether, some-
times (J. hi-

bernica, Hook.
Brit. Jimgerm.)
scarcely tooth-

ed, lax and lar-

ger.

Bibl. Hook-
er, Brit. Jung.

t. 77 & t. 78;
Nees, Leber-
?noose, iii. 813 ; Flora Danica, t. 2004.

BO'DO, Ehr.—A genus of Infusoria, be-

longing to the family Monadina. (Monads
with a tail.)

Char. A tail ; no eye-spot present ; mouth
terminal ; animals sometimes united in the

form of a mulberry or a bunch of grapes.

Ehrenberg describes eight species.

Some ofthem inhabit the intestinal canal of

the frog. One is green, the rest are colourless.

Dujardin regards one species (BoJo r/ran-

dis) as comprising both his Heteromita
ovata and a species of Anisonema

;
the

others he considers imperfectly examined
species belonging to his genera Cercomonas
and AmpMmonas.
Bodo grandis, E. (Heteromita ovata, D.).

Aquatic ; length 1-940 to 1-720" (PI. 23.

fig. 18 a).

Bodo socialis, E. (PI. 23. fig. 18, b, c).

Aquatic; length 1-3000".

Bibl. Ehrenberg, Infus.; Dujardin, In/us,;

Pritchard, Infus.

BCEHME'PJA, Jacq.—A genus of Urti-

caceous plants closely allied to our common
Stinging Nettle, and characterized, like that

and other species of Urtica, by containing

tenacious liber-fibres. Two species are em-
ployed in the East Indies on this account.

B. nivea, Gaudichaud, yielding the fibre from
which Chinese grass-cloth (PL 21. fig. 25) is

manufactured, is a native of China, where it

is largely cultivated, also in Sumatra, where
it is called Caboose, and at Pulo Penang,
where it is called Rami. B. Puya, Wallich,
yields the Pooah or Puya fibre of Nepaul
and Sikkim (PL 21. fig. 26), which has long-

been extensively used in India, and is said to

equal the best European flax when properly

dressed ; being ordinarily roughly prepared,

it is dirty and bad-coloured, but makes ex-
cellent sail-cloth and cordage.

Bibl. Hooker, Journal of Botany, vols. i.

& iii. 1849-51.

BOLACOT'BICHA,Berk. & Broome.—

A

genus of Mucedines (ITyphoniycetous Fun-
gi), containing one species, B. grisea, found
growing upon dead cabbage-stalks, old mats
made of Typha, &c., in tufts forming large,

effused, grey patches. Messrs. Berkeley and
Broome express themselves doubtfully as to

its real affinities ; in habit it approaches
My.rotrichum, but differs in its simple threads
and large spores, while the spores are not in

chains as in Sporodum, or minute and linear

as in Trieholechonium. The threads are pale

purple under the microscope, strongly curved
at the tips like tendrils.

Bibl. Berkeley and Broome, Ann. Nat.
Hist. ser. 2. vii. p. 97, pi. 5. fig. 4.

BOLETUS, Bill.—A genus of Polyporei
(Hymenomycetous Fungi), consisting of

pileate Fungi, or 'toad-stools,' often of large

size, growing in woods. They have the ba-

sidia contained in tubes arranged perpendi-

cularly to the pileus and opening at its lower
surface ; the transverse sections of the tubu-
lar hymenium thus exhibit circular holes

separated by double septa, each pore being
formed by a perfect tube, while in Polyporus

the septa are single, from the tubes being un-
distinguishably blended. Several of the
species (which are numerous) are esculent,

especially B. edulis, which, when in perfec-

tion, is one of the best of Fungi ; many, on
the other hand, have the reputation of being
poisonous, and undoubtedly are so at times,

though Sir W. C. Trevelyan assures us that

he has eaten B. hiridus with impunity. The
late Mr. Salter, when attached to the Geo-
logical Survey, almost lived on some of the

species which grow on mountains, being at

a distance from placeswhere he could readily

obtain other food. See Basidiospobes.
BOLIVI'NA, D'Orb.—A subdivision of

the Bulimine Foraminifera, in which the

peculiar infolded notch-like aperture is re-

tained ; but the chambers grow bilaterally

alternate (Enallostegian) , instead of triserial

and obliquely spiral (Helicostegian), as in

Bulimina proper. The shell is delicate and
porous. B.punctata and B. costata are the two
leading forms. Varieties are common in all

seas, and date from the Cretaceous period.

Bibl. D'Orbigny, For. Foss. Vien. 239;
Carpenter, Introd. For. 196.

BOMBA'CE^.—A subdivision ofthe fa-

mily of Dicotyledonous plants called Stercu-
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liaceas, some genera of which are called Silk-

cotton trees, from the long' hairs which enve-

lope their seeds, as in the true cotton plants.

These hairs (from Chorisia speciosa, Bombax,
sp. var., Erioclciiilron, sp. var.) cannot he

spun, but are used for stuffing cushions, &c.

The Adansonia, or Baobab-tree, produces a

pulpy fruit, which contains a considerable

proportion of starch. The wood of some
kinds, as of Bombax pentaiulra and Pachyra

( CaroKnea) minor, is remarkable for its light-

ness and almost corky texture, resultingfrom
being composed almost exclusively of paren-

chymatous cellular tissue, with scattered po-

rous ducts and true wood-cells. See "Wood.
BONE.—It need scarcely be stated that

Fig. G.3.
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Magnified 90 diameters.
Segment of the transverse section of a hnman meta-

carpal bone, a, outer surface of the bone, with the
outer lamina-; l>, inner surface next the medullary ca-
nal, with the inner lamina?; c, orifices of the divided
Haversian canals, with their lamina-; d, interstitial
lamina- ; <-, lacuna-, with their canulieuli.

bone is the hard substance serving to give
firmness to the bodies of the "Vertebrata, to

protect their delicate organs, and to form
points of attachment for muscles.

To the naked eye, bone appears to consist

of an apparently homogeneous basis, sur-

rounding certain cavities, areola? or cancelli
;

these are most numerous and larger towards
the centre,where,in the Mammalia and Birds,

they form a larger cavity called the medullary
canal. This contains the marrow in the
former class, but air in the latter. Hence
we recognize in bone an outer compact and
an inner spongy portion.

On examining a thin transverse section of

bone under the microscope by transmitted
light and with a low power, it is found to

exhibit a number of round or oval apertures

;

these are the orifices of the divided vascular
or Haversian canals (fig. 63c). These canals

contain blood-vessels in the natural state.

They are cylindrical, sometimes flattened,

communicate freely with each other and the
medullary canal, and also open upon the
outer surface of the bone. Thev mostly run
parallel with the axis in the long bones

;

whilst in the flat bones they are parallel to

the surfaces, frequently following a radiating

course. The branches by which they com-
municate with each other are either trans-

verse or oblique, and pursue a radiating or

tangential course.

Hence in a longitudinal or superficial

section of bone, the canals are seen run-
ning longitudinally, here and there con-
nected by anastomosing branches, and form-

ing elongated somewhat rectangular meshes
(fig. 64).

Fip\ G4.

Magnified 60 diameters.

Haversian canals from the superficial layers of n
human femur, at eighteen years of age, treated with
muriatic acid, a. Haversian canals; b, osseous sub-
stance with lacuna1 .
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Fig. 65.

i'.y.'i YF^'

Magnified 25 diameters.

Segment of a transverse section of the shaft of the human femur, at eigh-
teen years of age. a, Haversian canals; b, their internal orifices; c, the
external orifices; d, osseous substance, with lacuna?. There are no trans-
verse sections of the Haversian canals, nor concentric laminae.

In transverse sections of fetal and incom-
pletely developed bones, scarcely any of the

apertures are met with, but the canals are

seen pursuing a tangential or radial course
(fig. 65a); so that the bones appear to con-
sist of short thick layers, each of which be-
longs to two canals, which separation is also

indicated by a faint median line in each
layer.

The Haversian canals vary considerably

in size, from about 1-1000 to 1-200".

The osseous substance or basis of bone
possesses a laminated structure. The la-

minas are visible in sections of dried bone
(fig. G3 a, b), but much more distinctly in

bone from which the inorganic matter has
been removed by digestion in dilute mu-
riatic acid. In this the laminae are easily

separable. They frequently exhibit a fibrous

appearance ; and near the surfaces of the

bones they run parallel with these surfaces

(fig. 63 b), but in the other portions they
mostly surround the Haversian canals con-
centrically (fig. 63 e).

When a section of bone is

examined with a somewhat
high power, it exhibits nu-
merous dark spots, with fine

lines branching from them
on all sides ; the former are
the lacuncp, bone-corpuscles,

or bone-cells (fig. 67 c, b),

and the latter are the cana-
liculi or calcigerous canals

(fig. C8b,c,d). They derive
their dark appearance in

dried bone from containing

air; if this be displaced by
immersion in oil of turpen-
tine, they become so trans-

parent as to be scarcely di-

stinguishable (fig. 66) ; and
when examined by reflected

light, they appear white.
The lacuna? are generally

longer than broad, and flat-

tened. They are about
1-1100" in length, 1-2000

to 1-2800" in width, and
1-3800 to 1-6000" in thick-

ness ; but their dimensions
are subject to great vari-

ety. The canaliculi vary in

breadth from 1-20,000 to

1-60,000"; and at their nar-

rowest part, which is fur-

thest from the lacunas, they
anastomose with those of

the adjacent lacunas.

In a transverse section ofbone, the lacunas

of the laminas surrounding the Haversian

canals are seen to be placed tangentially to

the orifices of these canals, as in figs. 66
and 68 ; whilst those of the laminae near

the surfaces are parallel with these surfaces

(fig. 63).

In a longitudinal section made through

the Haversian canals, they appear arranged

in numerous longitudinal rows running par-

allel with the Haversian canals (fig. 67).

The general arrangement is, that the long

axis of the lacunas is parallel with the la-

minas in which they are contained, or be-

tween which they are situated.

"When the section coincides with the sur-

faces of a set of the lacunas, they present a

very elegant round or oval form (fig. 71),

irregularly surrounded by a perfect tuft of

canaliculi, which, being turned directly to-

wards the observer, appear more or less

shortened, and a small number of others,

which are diffused through the surface of
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Magnified 350 diameters.

Portion of a transverBe section of the shaft of the hu-
merus, treated with oil of turpentine. «, HaTersian
canals ; 6, their lamina?, each lamina with a lighter and
darker portion, and radiating stria? in the latter ; c,

darker lines, probably indicating greater interruptions
in the deposition of the osseous substance ,' d, lacuna?

without evident canaliculi.

the lamellae. Here and there, in the thinnest

portion of the section, a group of trans-

versely divided canaliculi is seen (fig. 71
a, a), without the lacunae to which they
belong, giving the substance a sieve-like

appearance. At the outer and inner surfaces

of the bones, the canaliculi] terminate by
open mouths (fig. 69) ; and those nearest

the Haversian canals open into them.
If the cartilage of bone be boiled for two

or three minutes in water or a solution of

caustic soda, the bone-cells and their nuclei

are often rendered very distinct (fig. 70).

After macerating bone in dilute muriatic
acid also, the lacunae, with longer or shorter
processes, become isolated, and appear as

independent formations.

In regard to the minute structure of bone,
independently of the lacuna) and their cana-
liculi, a dry polished section exhibits a very
delicate dotted appearance,which makes the

Magnified 100 diameters.

Section of the surface of the shaft of the femur, a-,

Haversian canals ; 6, side view of the lacuna? in the
Haversian lamina? ; c, surface view of lacuna?.

bone appear granular, as if composed of

closely aggregated pale granules, about

1-50,000 to 1-60,000" in size. This is best

seen in a transverse section.

When bone is calcined and the residue is

rubbed between two pieces of glass, or when
bone is digested in a Papin's digester,minute
inorganic granules are left ; these are oval

or oblong, frequently angular, and are about
1-10,000 to 1-20,000" in diameter.

Hence bone probably consists of an inti-

mate mixture of organic and inorganic

matter, in the form of minute, firmly imited

granules.

The above remarks apply tohuman bones;

and those of the other Mammalia agree

essentially in structure with the former.

In Birds, the Haversian canals are more
numerous and smaller than in the Mam-
malia, and frequently run in a direction at

right angles to the shaft ; the lacunas are

also more numerous and smaller, and the

canaliculi very tortuous.
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Magnified 300 diameters.

Part of a transverse Bection of the shaft of the humerus.
a, Haversian canals; b, c, d, lacunee with their canaliculi.

BONE.

Fig. 69.
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Magnified 350 diameters.

Portion of the onter surface of thetibia of a calf.

The dots represent the orifices of the canaliculi, the
larger dark indistinct spots are their lacunas seen
through the obscous Bubstance.

Fig. 70.

Magnified 350 diameters.

Cartilage of bone, after boiling in water a, lacuna
(bone-cells); b, nuclei.

1-'

?'Z:&:
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Magnified 450 diameters
Laeunte (surface view) with the canaliculi, from the parietal bone. The dots seen

upon or between the lacunre represent divided canaliculi, or their orifices opening
into the lacuna

; a, a, a, groups of transversely divided canaliculi.
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In Reptiles, the Haversian canals are few

and very large, larger than in either of the

other classes ; the lacunae and the canalicidi

are also very large, and the latter very

numerous.
In Fishes, the structure is more irregular :

there are no concentric laminae ; the Haver-

sian canals are sometimes ahsent, at others

very large and numerous ; frequently the

lacunas are absent, whilst the canaliculi are

unusually long and elegantly wavy and

branched.

The structures representing the bones in

the Invertebrata are noticed under the re-

spective classes.

The marrow or medullary tissue of bones

consists of ordinary fatty tissue, free fatty

matter, a particular liquid, and cells, with

vessels and nerves, surrounded and traversed

by a small quantity of areolar tissue. Some
of the larger cells (?), found in foetal bones,

contain a large number of nuclei (fig. 72).

Eig. 72.

fcsn.c*Jaa^?j*3s* :

Magnifled o50 diameters.

Peculiar granular cells, containing numerous nuclei,

from the very young marrow of the flat bones of the

human skull.

When animals, especially young ones, are

fed with madder, the bones speedily acquire

a beautiful red colour, principally around

the Haversian canals, because it is here that

the process of formation of new bone is most

active ; and the earthy matter precipitated

from the blood carries down with it the

colouring-matter of the madder.
The blood-vessels of bone which are dis-

tributed to the marrow (the nutrientvessels),

enter particular canals on the external sur-

face ; whilst those connected with tbe Ha-
versian canals are derived from the peri-

osteum and those of the marrow. The two
sets anastomose freely.

Chemically, bone consists of gelatine (not

chondrine, as in cartilage), with phosphate
of lime, small quantities of carbonate of

lime, carbonate of magnesia, fluoride of

calcium, and sometimes a little oxide of

iron and magnesia.

By digesting bone with dilute muriatic or

other acids, the inorganic matter is removed,

and by treatment with solutions of alkalies

or incineration, the organic substance or so-

called cartilage may be separated.

In tbe development of bone, first the cells

of the (primary) cartilage multiply by en-

dogenous cell-growth, forming longitudinal

rows or irregular heaps. These fuse and
liquet}-, so as to produce canals and cancelli,

in which blood-vessels and medulla are

formed. Earthy matter is then deposited

in the cartilage, in a finely granular form
(fig. 73); thus we have calcified cartilage,

—but not bone. Absorption of the calcified

cartilage next takes place, by which larger

cancelli and canals are formed ; and lastly

deposition on the walls of the cancelli and
canals, of generations of stellate (areolar)

corpuscles (osteoblasts), forming a pseudo-
cartilage, occurs, which becomes calcified to

form the true bone ; the absorption of the

calcified cartilage, and the deposition in its

place of the new tissue, continuing until

the structure of the bone is perfected.

In certain morbid conditions, as in rickets,

the development of the bone is arrested at

the state of ossified cartilage, secondary
deposit occurring in the cells of the primary
cartilage as in the case of vegetable cells

(fig. 74), the spaces left having great resem-
blance to the lacunae and canaliculi of bone.

But physiologists are not agreed upon the
interpretation of the appearances presented

by developing bone.

Adventitious bone agrees in general struc-

ture with the normal ; it is met with in all

stages of development.

To examine the structure of bone, thin
sections are requisite. The method ofmaking
these is described under Preparation. By
macerating bone in muriatic acid diluted

with from 10 to 20 parts of water, the in-

organic matter is removed, the cartilage

being left. Thin sections of this can then
be readily made.
The canaliculi are not easily seen when

sections of bone are immersed in liquids

;

for these fill them up. But it is a difficult

matter to measure the lacuna?, unless the
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Fig. 73.
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Magnified 20 diameters.

Perpendicular section of the margin of the
shaft of the femur of a child, two weeks old,

showing the calcification of cartilage, a, car-
tilage and its cells ; b, margin of calcification

;

the dark stripes represent the calcification of
the intercellular substance, 'which precedes
that of the cartilage-cells indicated by the
lighter portions; c, compact calcified layer
near the calcifying margin; d, spongy sub-
stance with cancelli, e, formed by the absorp-
tion of the calcified substance.

Fig. 74.
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Magnified 300 diameters.

Section ofthe margin of calcification of the condyle ofthe femur
of a child two yearB old, affected with rickets, a, cartilage-cells,

Bingle and multiplying, in series ; 6, c, more or less striated inter-

cellular substance ; d, cartilage-cells at the very commencement
of secondary deposition ; e, the same in a more advanced state,

with greatly thickened walls, indications of the canalieuli, and
commencing deposition of calcareous salts in the walls, hence
their darker colour, the nuclei still distinct;,/, still more deve-

loped and calcified cells imbedded in the intercellular substance

g, which is also becoming calcified.

section be moistened with turpentine or

other liquid.

Very thin sections may he preserved in

the dry state ; those which are thick may
he mounted in inspissated Canada balsam,

which does not easily enter the canalieuli,

yet greatly increases the general trans-

parency of the section.

Bibl. Ktilliker, Mikr. Anat. ii. ; Tomes,
Todd's Cycl. Anat. and Phys., art. Osseous

Tissue; Quekett, Trans. Micr. Soc. 1846;
Paget, Brit, and For. Med. Ren. 1842 ; H.
Muller, Sieb. fy Kblliker's Zeitschr. ix. 147

;

Frey, Histologic, 8,-c. p. 252, and the Bibl.
therein. See Chemistry.
BONNEMAISO'NIA, Ag.—A genus of

Laurenciaeeae (Florideous Algae), bearing
pear-shaped spores in stalked eeramidia.

B. asparagoides is a sea-weed with a frond
4 to 12 inches long, growing near low-water
mark or deeper, of delicate feathery character
and deep crimson colour.

Bibl. Harvey, Phyc. Brit. pi. 51 ; Brit.
Marine Alga, p. 97, pi. 12D : Greville, Alqce
Brit. p. 106, pi. 13.

BORACIC ACID is the acid of the
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well-known salt, borax, in which it exists

combined with soda, in the proportion oftwo
atoms of the acid to one of the base. Boracic
acid is prepared by mixing- three parts of

borax dissolved in twelve parts of boiling-

water with one part of sulphuric acid or

common oil of vitriol. As the mixture cools,

the boracic acid separates in the crystalline

form. It may be purified by re-solution in

hot water, and subsequent cooling ; finally,

the crystals are pressed between blotting-

paper, and dried. Boracic acid belongs to

the doubly oblique prismatic system ; and
the crystals possess two optic axes. Those
deposited from the hot aqueous solution are

mostly six-sided plates ; they exhibit the

phenomena of analytic crystals, but at their

lateral surfaces oredgesonly ; andwhen their

entire surface appears dark or coloured with
the polarizer alone, the crystals are found to

be laminated. But when an alcoholic solu-

tion of boracic acid is evaporated on a slide,

or, still better, when some phosphoric acid is

added to solution of borax, and the mixture
evaporated, minute disks or spherules of the

acid are formed ; these, when carefully ex-

amined, are seen to be composed of minute
needles radiating from a centre, exactly as in

the oxalurate ofammonia. In some of them
the needles are so closely in contact that

they are undistinguishable and the circum-
ference of the disk appears entire ; in others,

the free extremities of the needles are seen

projecting- beyond the circumference. They
are perfectly colourless, and almost transpa-

rent when viewed by ordinary light, im-
mersed in balsam . But when examined with
polarized light, each disk exhibits the most
beautiful cross and coloured rings, just as in

the case of the oxalurate of ammonia, in

which we have described the phenomenon
more fully.

In some of the specimens of boracic acid

the crystalsform elegant arborizations,which

also possess considerable analytic power.
The proportions of phosphoric acid and

borax requisite to produce the disks cannot

be laid down : they can only be prepared by
accident in a number of trials. Even the

same solution will sometimes yield them,
at others not. Brops of the solution should
be placed upon a number of slides, and these

laid upon a warm iron plate. The disks are

much more beautiful than those of oxalurate

of ammonia, appearing more transparent

and the colours more brilliant, probably
from their being more highly refractive.

They are difficult also to preserve. Even

when mounted in Canada balsam, they de-
liquesce after a time, and large crystals take

their place.

Bibl. Fox Talbot, Phil. Trans. 1837;
Brewster, Optics, 1853.

BORRE'RA, Ach. (Physcia, Schreber).
—A genus of Parmeliacese ( Gymnocarpous
Lichens ), some species of which, such as B.
ciUaris (lig. 397), tenclla and furfuracea, are

common on trunks of trees or old palings.

B. eHiaris is an especially favourable lichen

for observing the organs called spermoyonia
(see Lichenes). The specimens which
possess these display them under the form
of projecting brown or black tubercles upon
the narrowest lobes of the thallus, mostly
above. The largest size which they attain

is about 1-25" in diameter. Examined as

opaque objects under a low power, they dis-

play pores or irregular fissures above. Fine
sections examined under high powers as

transparent objects, show that the fissures

or pores lead into sinuous cavities lined by
delicate filaments (sterigmata) bearing at

their sides minute cylindrical corpuscles

about 1-6000" long (spermatid), which
readily become detached, and exhibit a

molecular motion in water.

Bibl. Systematic : Hook. Br. Ft. ii. part

1. 226 ; Schserer, Enum. &c. pp. 10, 11. pi. 2.

fig. 1 (as Physcia

)

; Lindsay, Brit. Lichens.

Physiological : Iledwig, Theoria Genera-
tion-is, p. 120, pi. 30, 31 ; Itzigsohn, Batan.
Zeit. viii. 393, 913, ix. 153; Tulasne, Mtm.
sur les Lichens, 1852. 136, pi. 2. figs. 16, 17.

(Ann. des Sc. Nat. 3 setr. xvii. p. 160. pi. 2.

figs. 16, 17) ; De Bary, Llofineister's Handb.
d. But. ii. p. 274.

BOS'MLNA, Baird.—A genus of Ento-
mostraca, of the order Cladocera, and family
Baphniadoe.

Char. Head terminated in front by a sharp
beak directed forwards, and from the end of

which projectthe long, many-jointed, curved
and cylindrical superior antennas ; inferior

antennas two-branched, one branch with
three, the other with four joints ; five pairs

of legs.

B. longirostris (PI. 15. fig. 2). Superior
antennas with twenty joints.

Found in the New River, Hampstead
ponds, and many clear waters. (Nat. size,

fig. 2*.)

Bibl. Baird, Brit. Pntomostr. p. 105

;

Leydig, Naturg. d. Daphnid. p. 244 ; Nor-
man and Brady, Brit. Entom. (North, and
Durham Trans, i. p. 5),

BOSTRYCHTA, Fries. SeeCvTispoHA.
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Bostrychia, Montagne, is a Florideous Alga
= Alsidium, Agardh.
BOTHREN'CHYMA.—Pitted tissue of

Plants. See Tissue, Vegetable, and refer-

ences under that head,

BOTHRIOCEPH'ALUS, Rudolphi.—

A

genus of Entozoa, of the order Sterelmintha,

and family Cestoidea.

Char. Body long, flat, soft and jointed
;

head slightly tumid, oval or somewhat qua-
drangular, with two opposite depressions, or

with four ear-like appendages, or with four

depressions furnished with hooks
;
genital

pores mesial.

The species are common in fish and
birds, more rare in mammalia, and very
rare in reptiles. They usually inhabit the
alimentary canal, sometimes the abdominal
cavity.

Thirty-four species are enumerated by
Rudolphi, ten of which are doubtful. Du-
jardin enumerates twenty-three species.

Bothriocephalic lotus (Tee/tia lata, the

broad tape-worm) is met with in the human
intestines. In it the head is somewhat
ovoid, with two elongated opposite depres-

sions, but no hooks ; the neck generally

not distinct. The joints of the body,are
very broad in proportion to their length.

The orifices leading to the ovaries are situ-

ated in the centre of the flat surface of each

joint ; and around them the oviducts are

seen, having a radiated or stellate appear-

ance. Sometimes a minute body can be

seen projecting from the genital pore—the

male organ. It exclusively inhabits the

small intestines. It is rare in England. It

is sometimes 20 feet in length.

B. cordatus is found in dogs, and rarely

in man (fig. in Leuckart, i. p. 438).

See T^nia and Entozoa.
Bibl. Rudolphi, Entoz. Synops.; Bremser,

Ueb. lebend. Warmer, &c. ; Dujardin, Hel-

minth. ; Eschricht, Anat. Phys. TJntersuck.

ii. die Bothr. ; Blanchard, Ann. cles Sc. Nat.

3 ser. xi. ; Leuckart, JSIenseh. Parasit. i. p.

416 ; Oobbold, Entozoa, p. 289.

BOTRYCHTUM, Swartz.—A genus of

Ophioglossaceous Ferns. Moon-wort (Bo-
trychium Lunaria) is an indigenous repre-

sentative.

BOTRYDI'NA, Breb,—A genus of Pal-

ruelleae (Confervoid Alga?), consisting of

one species of green microscopic plants, B.
vulgaris, forming a somewhat gelatinous,

blackish-green stratum on the ground, on

trees, or on mosses, in damp places.

The spores, about 1-10,000" in diameter,

increase by cell-division till they form sphe-
rical bodies composed of many cells, the pe-
ripheral layer of which is diaphanous, the
internal green from granular contents ; the
internal vesicles multiply, with constant in-

crease of size of the whole, until the little

fronds acquire the dimensions of a pin's head
(1-36" Kiitzing) ; the whole cellular struc-

ture is firmly coherent. These bodies re-
quire further study of development.

Bibl. Brebisson, Nouv. Genr. d'Aly.

(1839), p. 3. fig. 3 ; Meneghini, Monog. Nos-
ioch. p. 98, pi. 13. fig. 2; Hassall, Br. Freshw.
Alyce, 320, pi. 81. fig. 2; Kiitzing, Tab.
Phycoloy. pi. 10.

BOTRYD'IILU, Wallr. (Hydrogastrum,
Desv.).—A genus of Siphonea? (Confervoid
Alga?), of which one species is found in

this country, growing upon damp, clayey
ground, the dried-up bottoms of ponds, &c.
A single plant, as developed from a spore or
gonidium, exhibits a remarkable character,

having a lower branched filamentous por-
tion, growing in the ground, and an erect

spherical or obovate portion, or head, about
the size of a mustard-seed, or a little larger,

of a bright green colour, the whole struc-

ture consisting merely of a single cell, with
one continuous cavity

running through the

entire plant. The
figure (tig. 75) repre-

sents such a specimen,

with a second budding
from it by vegetative

increase ; and in this

way the plants come to

form tufts or groups,

like little bunches of

grapes ; hence the
name. The cell-mem-
brane acquires consi-

derable thicknes ; and
at the period when it

is softening, and about
to dissolve to allow of

the escape of the gonidia, it is seen clearly

to be composed of numerous lamella?, like

that of Hydrodictyon. The globular head
is lined, in the full-grown specimens, with
a layer of protoplasm (primordial utricle),

containing abundance of chlorophyl glo-
bules ; and at a certain period this becomes
broken up into numerous free globular por-
tions, the gonidia. Itzigsohn states that he
has seen these gonidia " swarm " out from
the parent sac, but gives no details.

Bibl. Greville, Alga Brit. 196, pi. 19

;

Fig. 75.

Botrydium granaJatum.

Magnified 10 diameters.
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Hassall, Brit. Fr. Algrc, 305, pi. 77. fig. 5

;

Kutzing, Nova Acta, xix. pt. 2. pi. 69. figs.

1-10 ; Braun, Verj. i. d. Natur, pp. 13G, 206,

236, 292 ; Bay Soo. Transl. (18-33), pp. 128,
&c. ; Itzigsohn, Bot. Zeit. xiii. p. 257.

BOTRYL'LIU/E.—A family of Tunicate
Mollusea. Distinguished by the individual

bodies being united into a common mass,
which is attached ; and by the mantle being
united to the test at the orifices only.

These animals form translucent gelatinous

or cartilaginous masses, of various hues of

orange, purple, yellow, blue, grey, and green

;

and are found under stones, or rocks, or in-

crusting sea-weeds, near low-water mark.
The bodies are often arranged in elegant

star-like clusters or systems ; the anal ori-

fices usually terminating in a common cen-
tral cavity or vent. Genera :

1. Aplidium. Form variable ; systems
numerous ; central cavity none ; bodies with
thorax, fore and hind abdomen ; branchial

orifice six-rayed ; anal simple and indistinct.

2. Sidy/mm. Incrusting ; systems coni-

cal, truncate and starred at the summit,
centre depressed ; thorax and abdomen pre-

sent; branchial orifice eight-rayed.

3. Polyclinum. Form variable ; systems
numerous, convex and radiating, with cen-

tral cavity ; bodies with thorax, fore ab-
domen, and long-stalked hind abdomen

;

branchial orifice six-rayed; anal projecting

horizontally.

4. Amaroueium. Lobed or incrusting,

sessile or stalked ; systems numerous, with
a central cavity ; bodies as in Aplidium.

5. Leptoclinum, Thin, incrusting ; sys-

tems numerous ; bodies with thorax and
abdomen ; branchial orifice six-rayed ; anal

opening into a common vent, more or less

branched.
6. Distoma. Sessile ; cartilaginous form

variable; systems numerous, circular; bodies

in one or two rows at unequal distances

from a common centre, with thorax and
stalked abdomen ; branchial and anal ori-

fices six-rayed.

7. Botry/lus. Incrusting, gelatinous ; sys-

tems numerous; bodies horizontal, in stars

round a common vent ; bodies undivided
;

branchial orifice simple, remote from the

vent.

8. Botrylloides. As the last, but stars

irregular and ramifying ; bodies vertical

;

orifices approximated.
9. Syntethys. Mass sessile, gelatinous,

forming a single system ; bodies sessile

;

orifices simple, without rays.

Bibl. See the Genera.
BOTRYLLOFDES, M.-Edw.—A genus

of Tunicate Mollusea, of the family Bo-
tryllidse.

Char. See Bothyllidje.
Four species : B. Leachii, hyaline, pur-

plish, stars mottled white and yellow ; B.
albicans, transparent, stars white ; B. roti-

fera, yellowish, systems speckled with red;

B. rubrum, intense orpiment-red.

Bibl. Gosse, Mar. Zool. ii. 34; Forbes
and Hanlev, Brit. Moll. i. 23.

BOTRYL'LUS, Gaertn.—A genus of Tu-
nicate Mollusea, of the family Botryllida;.

CJiar. See Botryllida.
Six species : B. Schlosseri (PL 43. fig. 20),

stars numerous, individuals ten to twenty
or more, yellowish and reddish, common

;

B. polycyclus, stars numerous, individuals

eight to twenty or more, bluish, general

;

B. violaceus, B. smaragdus, and B. birit-

tatus.

Bibl. Gosse, Mar. Zool. ii. 34; Forbes
and Hanlev, Brit. Mollusc, i. 19.

BOTRYOCOC'CUS, Kutzing. — De-
scribed as a floating genus of Palmelleas

(Confervoid Algre), forming lobed and ir-

regular bodies enclosed in a common large,

hyaline, membranous sac, about 1-24" in

diameter, and containing a number of fixed

granules, 1-7000 to 1-5000" in diameter,

of a bright or dark green or a red colour.

Bibl. Kutzing, Spec. Alg. p. 892.

BOTRYOCYSTIS.Kutziug.—Described
as a genus of Palniellese (Confervoid

Algse) found in stagnant fresh water, but
apparently forms related

to Volvox. See Yolvo-
CINF.JE.

Bibl. Kiitzing, Sp. Alg.

p. 208; Tab. Phyc. pi. 9
and 10; Braun, Verjun-

gung, &c. p. 170; ibid.

Bay Translation, 1853, p.

159.

BOTRYOSPO'RIUM,
Corda (Stachylidiuni,
Fries).—A genus of Mu-
cedines (Hyphomycetous
Fungi) allied to Botry/is,

but distinguished by the

lateral position of the spo- Botoyosporimn
riferous branches (fig. 76). poiobram.

British species

:

* / fertile m<™ont

1. h. diffusion, Uorda lateral branches.

( Stachylidiuni diffusion, Magnifled 200 diams

Fr., Botrytis diffusa, Gre-
ville), forms loose white tufts, a quarter of



BOTRYTIS. [ HI BOTRYTIS.

an inch high, on decaying herbaceous plants,

especially potatoes.

2. 3. palchrum, Oorda (fig. 76), forming
mealy patches on living or decaying herba-
ceous plants.

Bibl. Corda in Sturm's Deutschl. Fl. iii.

;

Praehtfl. Europ. Schimm. p. 39 ; Greville,

8c. Crypt. Fl. t. 126. fig. 2 ; Currey, Qu.
Mic. Journ. Sc. v. p. 117.

BOT'RYTIS, Mich.—A genus of Muce-
dines (Hyphonrycetous Fungi), among
which are found some of the commonest
moulds of decaying vegetable substances,
and some very important parasitic fungi.

Corda separated the species with the fila-

ments continuous into a genus Peronospora
(fig. 77), from those with articulate fila-

Fig. 77. Fig. 78.

Botrytis (Peronospora). Botrytis.

Magnified 200 diameters. Magnified 200 diameters.

ments (fig. 78). Among the remaining
forms are distinguished species of varying
habit, separated by some authors under the
name of Polyaetis and Saplaria. The Po-
tato-fungus, and the Muscardine of silk-

worms, are species of Botrytis, as described

below ; their natural history is further
treated of under the head of Parasitic
Fungi. The following have been described
as British species :

—

1. S. (Haplaria, Lk.) grisea, Fr. Fertile

filaments simple or forked, grey, slender,

rather rigid, septate, with little heaps of
globose grey spores at the apices and sides.

On decaying vegetables, usually on Spar-
qanium and allied plants. Corda, Icon.

Fung. i. pi. 4. fig. 246.

2. B. cinerea, Pers. Fertile filaments

gregarious, almost simple, cinereous, soon
strangulated, with white spores attached
here and there. Not uncommon on stems
of herbaceous plants.

3. B. cana, Schmidt. Fertile filaments

cinereous or whitish, branched at the apex

;

spores large, oval. On rotting stems and
leaves. Mucor racemosus, Bulliard, t. 504.
fig. 7.

4. B. vulgaris, Fr. Fertile filaments

grey, divided at the apex into lobe-like

branches, on which are collected the globose
minute spores. Common on rotting plants.

B. acinorum, Pers. Fresenius, Beitr. z.

Mycologie, i. pi. 2. (?) Polyaetis vulgaris,

Nees, Syst. fig. 57.

5. B, vera, Fr. Fertile filaments grey,

branched above, forming spikes about the
slender apices. On decaying substances,

fungi, &c. Mucor Botrytis, Bolton, pi. 132.

fig. 3.

6. B. crustosa, Fr. Fertile filaments
white, simple, trifid and verticillate ; spores

globose, terminal. On stems and leaves.

7. B. eitrina, Berk. Mycelium white

;

fertile filaments erect, articulated, branched

;

branches subcymose, and, like the obovate
spores, lemon- coloured. On dead branches
of cherry-trees. Berkeley, Ann. Nat. Mist.

i. p. 262, pi. 8. fig. 12.

8. B. terrestris, Pers. Fertile filaments

white, quaternately divided at the tips, each
tip bearing a single globose spore. On rotten

sticks. Berk. I. c. pi. 14. fig. 24 ; Stachy-
lidium terrestre, Grev. Sc. Crypt. Flora, pi.

257.

9. B. urticm, Libert,MSS. (Berk.). Fer-
tile filaments greyish lilac, loosely divided
above ; branches forming an acute angle

;

extreme branchlets simple or forked, some-
times curved, rarel}7 inflated ; spores large,

ovate, apex papiUiforni. On nettle-leaves.

Berk. Ann. Nat. Hist. ser. 2. vii. p. 100.

10. B. Jonesii, Berk, and Br. Fertile fila-

ments erect, fawn-coloured, branched above

;

branches and branchlets divergent, mostly
opposite, the last fasciculated, the centre

always sterile and very acute ; spores round-
ish, spiny. On dung. Ann. Nat. Hist. 2 ser.

xiii. pi. 15. fig. 12.

11. B. Tilletii, Desm. Fertile filaments

branched, fulvous; branchlets very short,

whorled ; spores subglobose. On mosses
and various leaves. Desmaz. Crypt. Exs.
fasc. v. No. 226; Ann. des Sc. Nat. 2 ser. x.

308.

12. B. (Peronospora) parasitica, Pers.

Fertile filaments white ; branches ramulose

;

spores very large, globose. Caspary has
found here cysts containing minute spores

(sporidangia). On Cruciferas (turnips, cab-

bages, &c). Berkeley, Journ. Sort. Soc. i.
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pi. 4. fig. 26; Corda, Icon. Fung. v. pi. 2.

fig. 18. Blucor Botrytis, Sowerby, pi. 359. !

13. B. (Peronospora) effusa, Greville. i

Fertile filaments purplish-grey, branched
above ; branches short, divaricate ; spores

large, oval. Frequent on the lower face of

leaves of spinach.

14. B. (Peronospora) carta, Berk. Fer-
tile filaments simple, abbreviated, denticu-

late at the tips, grey-brown ; spores oval.

On Anemone nemorosa, Berk. Ann. Nat.

Hist. I. c. pi. 8. fig. 13.

15. B. (Peronospora) destructor. Fertile

filaments grey, erect, scarcely septate

;

branches alternate, the last forked, hooked,

and divaricated; spores obovate, much at-

tenuated at the base. Very destructive on
species of Allium (onions, &c). Berk. Ann.
Nat. Hist. vi. p. 436, pi. 13. fig. 23.

16. B. (Peronospora) Arenarice, Berk.
White; fertile filaments dichotomous above,

divaricate-forked, not hooked at the tips

;

spore ovate. On the leaves of Armaria
trinervis. Berk. Journ. Sort. Soc. i. 31, pi. 4.

17. B. (Peronospora) T icue, Berk. White;
fertile filaments sparingly branched, elon-

gate ; branchlets bifid, not hooked ; spores

obovate, apiculate. On common Vetches

(a distinct species, purple, is said to grow
on peas). Berk. I. c. pi. 4. fig. 23.

18. B. (Peronospora) arborescens, Berk.

White ; fertile filamentsveiy muchbranched
above, di- trichotomous, somewhat forcipate

at the apex ; spores smallish, subglobose.

On common red poppy leaves. Berk. I. c.

pi. 4. fig. 24.

19. B. (Peronospora) ganglioniformis,

Berk. White, in patches ; fertile filaments

branched above ; branchlets curved, dilated

in ganglioid thickenings below the tips

;

spores small, subglobose. On lettuces. Berk.

I. c. pi. 4. fig. 25. B. geminata, Unger, Bot.

Zeitunq, v. pi. 6. fig. 9. Bremia lactucce,

Kegel,' Bot. Zeit. 1843, i. p. 665, pi. 3 B.

20. B. (Peronospora) maerospora, Ung.
Fertile filaments erect, several from the same
point, white, branched above ; spores very

large, elongate-pyriform. On leaves ofpars-

nips and other Umbelliferos. Unger, JE.cau-

theme, pi. 2. fig. 14 B.

21. B. (Peronospora) infestans, Montagne
(PI. 20. figs. 5-7). The Potato-fungus.

This grows in tufts on the lower surface of

the leaves, and also on the tubers of the

potato, forming white mealy spots. The
mycelium ramifies in the intercellular pas-

sages of the leaves, and sends out the fertile

filaments from the stomates, so that these

appear scattered among the hairs of the
epidermis; they are usually about 1-30"

high upon the leaves, branched at the apex,

septate and white. The 2 to 6 branches are

erecto-patent, acute, virgate, nodose from
numerous elliptical thickenings. The spores

in large specimens are at first globular-

ovoid, then elliptical, and finally somewhat
of the shape of a gourd-seed, with a sub-
apiculate mamilla at one end, very shortly

pedicellate at the other, of the same colour

as the filaments, chiefly white, densely
filled with sporules enclosed in an endo-
spore, about 1-800" long, 1-1200" thick.

These sporules have been shown by De
Bary to be zoospores when fully developed.

Besides the normal spores, there are resting

spores in many Peronospora;, which have
been described by the same author in Ann.
d. Sc. Nat. 1863, xx. p. 10. Artotrogus of

Montague is probably the resting-spore of

Peronospora infestans. Berkeley, Journ.

Sort. Soc. i. 30, pi. 2-4. figs. 4-19. Botry-
tis Solani, Auct., var. B. fallax, Desmazieres.

3. devasfatri.i, Libert ; Morren, Ann. de la

Soc. de I'Ag. de Gand, 1845, p. 287 ; Pero-
nospora trifurcata, Unger, Botan. Zeit. v.

314, pi. 6. figs. 1-6.

Botrytis Bassiana, Balsamo, is the fungus
growing in the bodies of silk-worms, causing

the disease called Muscardine, which some-
times produces most extensive destruction

in the districts where they are cultivated.

A figure of it is given by Mr. Berkeley in

the paper on the Potato-fungus referred to

above. Many papers on it exist in the

Comptes Bendus ; and thewhole history , with
figures, will be found in Robin's T'egetaux

Parasites, 2nd ed. 1853, p. 560 et seg.

Botrytis lateritia, Fr., not uncommon in

the hollows of decaying potatoes, beet-root,

&c, appears to be a form of Acrostatagmus
parasitans, Corda. See Acrostalagmus.

The genus Botrgtis, like many other

genera, has been divided and subdivided
till the genus itself has almost vanished.

It is restricted in the ' Outlines of British

Fungology ' to those species which have
septate, hyaline or coloured threads, with
terminal spores, as B. Tilletii, citrina, Jonesii,

and terrestris. Several of the so-called

species are states of Ascomycetous Fungi.

See Tulasne, Curpologia, vol. iii.

BrBi.. As given under the species. Fries,

Summa Veget. p. 490 ; Berkelev, Crypt. Bot.

p. 307.

BOUGAIMTLLIA, Lesson.—A genus
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of marine Polypes, of the order Hydroida,
and family Atractylidae.

Char. Stem branched, rooted by a fili-

form stolon
;

polypes fusiform ; a single

wreath of filiform tentacles around the base
of the conical proboscis. Three British

species.

Bibl. Hineks, Ili/cb: ZoopJi. p. 108.

BOWERBAN'KIA, Farre.—A genus of

Infundibulate Polyzoa (Bryozoa), of the
suborder Ctenostomata, and family Vesicu-
lariadas.

Distinguished by the matted and creeping
or erect and irregularly branched polypidom,
the tubular densely clustered cells, and the
ten tentacles and strong gizzard.

B. imbricata (PI. 43. fig. 19), the only
species, has the cells ovate or ovate-cylin-
drical, in dense clusters irregularly scattered

on the polypidom.
Parasitic on other Polyzoa, Polypi, and

Algae. Polypidom in the young state creep-

ing and matted, and formerly regarded as a
distinct species (B. densa) ; in the adult
condition forming bushy confervoid flaccid

tufts, an inch and a half high, much and
irregularly branched. Branches smooth,
transparent and hollow, cells aggregated on
one side.

It forms a favourable object for the study
of the structure of the Polyzoa, on account
of its transparency.

Bibl. Johnston, Brit. Zoopli. 377 ;' Farre,
Phil. Trans. 1837, 391 ; Gosse, Mar. Zool.

ii. p. 21.

BOX.—The wood of the box-tree, Buxus
sempervirens, L. (Nat. Ord. Euphorbiaceae,
Dicotyledon), is remarkable for its hardness,
offering a great contrast to that of Bomba.r
and the like. See Wood.
BRACHIONiEA.—A family of Rota-

toria.

Char. A carapace (testula) present ; rota-

tory organs two, simple.
The rotatory organ sometimes appears to

consist of five parts, three median and two
lateral. The two larger lateral ones only
are rotatory organs, the cilia of the median
ones remaining extended without motion
during the action of the other. The cara-
pace resembles that of a tortoise.

Genera

:

Eye-spots absent ; foot forked 27oteu8.

( jfootabsent Anuria.

Eye-spots presenJ ]t2S££"S:%
(
cw0

Ifootstyliform.. Pterodina.

See Hydbocoea and Depodina.

Fig. 79.

BRA'CHIONUS, Hill.—A genus of Ro-
tatoria, of the famil}* Brachionaea.

Char. A single eye-spot at the back of
the head ; foot forked.

The anterior margin of the carapace is

furnished with teeth, as in some species is

the posterior margin also.

B. amphiceros (PI. 34. fig. 8). Carapace
smooth, furnished both at the anterior and
posterior margin with four teeth ; aquatic

;

length 1-70".

B. rabens. Carapace smooth, with six

acute teeth in front, and rounded posteriorly

;

body reddish; aquatic: length 1-50". (Teeth,
PI. 34. fig. 9.)

Eleven other species have been described;
some of them aquatic, others marine.

BrBL. Ehrenb. Infus.; Dujardin, Inf.;
Gosse, Ann. Nat. Hist. 1851, viii. p. 202;
Cohn, Sieb. fy Kbttih. Zeitsch. vii. p. 459.

BRACHYCLA'-
DIDM, Corda.—A genus
of Dematiei (Hyphomy-
cetous Fungi), not se-

parated by any marked
characters from Dex-
DBYpmrii, forming a
delicate mould on dry
stems of herbaceous
plants. The filaments

and branches are formed
of squarish cells, swollen

so as to produce a rnoni-

liform appearance, the
walls being thick and
coloured.

The so-called species
BrachS^a pen£_

are probably stages of^ erect fllament^
AsCOniVCetoUS Fungi. fertile branches.

B.penicillatum, Corda, Magnified 200 diame-

is said to extend over
stems, sometimes in tracts a foot long ; the
filaments and branches are blackish, the
spores white (fig. 79).

Bibl. Corda, Icones Fung. ; Fries, Sum-
ma Vcget. p. 504.

BPwVCHYODUS, Nees.—A genus of

Leptotrichaceous Mosses, separated from
Gymnostomum or Weissia of some authors.

Bibl. Wilson, Bri/ol. Brit. p. 52.

BRACHYSTE'LIUM, Reichb.—A ge-
nus of Orthotrichaceous Mosses.

1. Brachystelium polyphyllum, Hsch.=
Ptychomitrium polyphyttus, Br. and Sch.

Bibl. Wilson, Bn'/ol Brit. p. 173.

BRACHYTHE'CIUM, Br. and Sch.=
Hypnujt.

Bibl. Wilson, Bryol. Brit. p. 337.
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BRADYCINE'TUS, Sara.—A genus of

Entomostraca, of the order Ostraeoda (sec-

tion Myodocopa) and family Cypridinidae.

Characterized by the 2-branched lower
antennae, and the one pair of feet. B. brenda
= Ci/pridina brenda, Baird ; B. Maoandrei
= Cyp. Mac., B.

Bibl. Brady, Linn. Trans, xxvi. p. 4G6.

BRAIN. See Nerves.
BRAN. See Corn.
BRAN'CIILE —This term is synonym-

ous with gills. The latter term, however,
is usually applied to the aquatic respira-

tory organs of fishes, whilst those of other

animals retain the name of branchiae. Their

structure is described with that of the re-

spective classes in which they occur. See
also Ephemera and Libellultd^e.
BRAN'CHIPUS, Schrefter (Chirocepha-

1ms).—A genus of Eutomostraca, of the order

Phyllopoda, and family Branchipodidae.

Char. Abdomen prolonged in the form
of a tail, composed of nine segments or

joints, the end joint with two well-deve-

loped plates or lamellar appendages ; supe-

rior antennas, in both sexes, slender, fili-

form, and many-jointed; inferior antennae

in the male large, curved downwards, two-
jointed, furnished at the base with fan-

shaped and digitiform appendages; in the

female, stout, short, somewhat acute, slightly

curved, and not furnished with appendages
at the base.

B. stagnates (PI. 15. fig. 3). An inch in

length ; tinged with red.

This beautiful animal is found in stagnant

water, as the ditches and deep cart-ruts on
the edges of woods and plantations.

B. rubricaudatus, Kl. Ovarian sac and
tail-fork red ; the former long, cylindrical,

terminating in a curved prickle.

In rain-water, at Kossier (Red Sea).

Bibl. Baird, Brit. Entom. p. 39; Klun-
zinger, Sieb. <$- Kbit. Zeitsch. xvii. p. 23.

BRAND.—A disease of Cereal Grasses
and other plants depending on Fungi. See
Blight.
BREAD.—The interest of microscopic

examination of bread depends chiefly on the

impurities it may contain, or the peculiar

Fungi developed in it during decay. The
commonest intentional adulteration of bread
is the addition of mashed potatoes to the
flour. The cells of the potato are recogniz-

able in bread after the starch has been dis-

solved and washed away. The adulteration
of the flour with other meals is easily ascer-

tained before it is made up, but the baking

greatly affects the forms of the starch-gra-

nules. See Starch.
The spores of the parasitic Fungi of wheat

(Uredinei, Ustilagixei), pollen-grains,

and other vegetable bodies are occasionally

met with as accidental impurities, and are

present in large numbers in inferior and
"damped" flours.

The fermentation of bread depends upon
the development of the Yeast fungi in the

dough : an account of this will be found
under that head, and Fermentation.
Mouldybreadpresents various microscopic

fungi in a mature condition, some evidently

the fruit of the yeast-plants, Penicillium,
Mucor, &c. ; others, like the so-called

'blood on bread,' appear to be peculiar

states of the vegetative structure of the

same Fungi.

BREUTE'LIA, Br. and Sch. =Bartra-
MIA.

Bibl. Wilson, Bryol. Brit. p. 283.

BRIA'REA, Corda.—A genus of Muce-
dines (Ilyphomycetous
Fungi), nearly related to

Pemctttium,Aspergillusand
Man (7M,distinguishedfrom

the first and last by the
moniliform rows of spores

arising, directly, in a ter-

minal tuft, while the erect

fertile filament is not ex-

panded into a eapitulum

to bear them, as is the case

iu Aspergillus. British spe-

cies :

—

Briarea penicillata (fig.

80), (Monilia, ~Fries,Asper-
gillus, Greville) . The erect

filaments are simple and
geniculate, the spores hya-
line, forming long nodding
moniliform rows. It is of dark grey colour,

and is found on damp grass, mouldy hay,

straw, &c.

Bibl. Corda, Iconcs Fung. v. 1G, and in

Sturm, Dcutschl. Flor. ii. pi. 6; Greville,

Sc. Crypt. Flora, t. 32 ; Berk, in Hook. Br.

Fl. 345.

BRIGHTWELLIA, Ralfs.—A genus of

Diatomaceas.

Char. Valves disk-shaped, with a large

granulated centre, separated from a broad
punctate limb by a ring of oblong cells.

B. eoronatus, Mie. Trans, viii. p. 05, pi. 5.

f. ; B. elaborata, ibid, 1SG1, p. 73 ; B. John-
son!, ibid. vi. p. 4.

Bibl. Ralfs, Priteharrfs In/us. p. 040.

Briarea peuieillata.

Magnified 200 dia-
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BRINE-WORM. See Artemia.
BRISTLE. See Hairs.
BROMELIA'CE^E.—A family of Mono-

cotyledons (Flowering Plants), of which the

Pine Apple, Ananas or Ananassa, is the

most familiar example. This is interesting

microscopically from the scurfy character of

the epidermis of the leaves, dependent on
peculiar cellular scales. The cells of the

epidermis are of very elegant form (PI. 38.

fig. 15) ; and the fibres of the leaf are manu-
factured into very fine muslin. See Scales,
Epidermis, and Fibres.
BRONCHI. See Lungs.
BRONCHOCER'CA.—Ifonocerca with

the caudiform foot cleft at the end. Five
species have been described ; but it appears

that they do not differ by well-marked cha-

racters from the species of Monocerca.
Blbl. Werneck, Ber. d. Berl. Akad. 1841,

377.

BROOKE'S APPARATUS. Intro-
duction, p. xix.

BRUCHIA'CE^E.—A family of inoper-

culate Acrocarpous Mosses, gregarious or

casspitose and terrestrial, in which the fruit-

stalks sometimes appear lateral, through
arising from innovations. The stems dwarf,

either simple or branched by innovations

;

the leaves lanceolate or awl-shaped from a

more or less oval base, composed of paren-

chymatous cells, larger and sometimes lax

at the base of the leaf, smaller and squarish

toward the apex, and furnished with a flat-

tened broad nerve (fig. 49), and standing up
like bristles ; the perichsetial leaves broader

at the base and sheathing ; all of firm mem-
branous character, shining and smooth.
Capsules oval or globose, mostly straight-

beaked (fig. 50). British genera :

—

1. Archidium, Calyptra completely en-
closing the (globose) capsule, bursting above.

Inflorescence monoecious, bud-shaped.
2. Astomum. Calyptra dimidiate. Cap-

sule equal. Inflorescence either monoecious,

gemmiform and axillary, or with the anthe-

rids and archegones together.

BRU'CHUS, Lin.—A genus of Coleop-
terous Insects.

B. pisi is a common small beetle ; black,

mottled with white. The larva feeds upon
peas. Several other species.

BrBL. Stephens, Brit. Colcopt. p. 264;
Boisduval, L'Eniomol. Hurticole, p. 157.

BRU'CIA. See Alkaloids.
BRYA'OE/E.—A family of operculate

Mosses, acrocarpous, or by innovation pleu-

rocarpous, with lanceolate, oval, round or

spathulate leaves, composed of cells paral-

lelogrammic below, rhomboidal-parenchy-
matous above, more or less dense, with
much chlorophyll or a persistent primordial

utricle, or at length empty, very smooth.
Capsule more or less pear-shaped, clavate,

oval or cylindrical,

with a hemispherical Fig.

or conical operculum,
erect, nodding or pen-
dulous. External pe-

ristome, when pre-

sent, soft, lamellose,

internal membra-
nous. British ge-
nera :

—

I. Mielichoferia. Ca-
lyptra conical-dimi-

diate, split at the side.

Peristome wanting or

simple,then of sixteen
equidistant, filiform,

flattish, articulated pale teeth, sometimes
placed on a short, sulcate, reticulate basilar

membrane (fig. 81). Capsule lateral, with
a double annulus.

II. Orthodontium. Calyptra smallish,

hood-shaped, fugacious. Peristome arising

below the orifice of the capsule, double

;

external : of sixteen lanceolate - subulate

teeth, like those [in Bryum ; when dry, de-

flexed below the orifice of the capsule, when
moistened, erect ; internal : cilia alternating

with the external teeth, half as long or

about equal, filiform, from a short,somewhat
keeled membrane. Capsule annulate or

exannulate, with a longish collum.

III. Bryum. Calyptra dimidiate, smallish,

Fig. 82.

Mielichoferia nitida.

Teeth from the peristome.
)dia:Magnified 150 diametera.

S38OTG9S=^^nr-jr

Brynm intermedium.

A portion of the peristome.
Magnified 150 diameters.

i2
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hood-shaped. Peristome double (fig. 82) ;

external of sixteen lanceolate, soft, yel-

lowish equidistant teeth, flat on the back
and trans tersely trabeculated, with a flexu-

ous longitudinal line in the middle, lamel-

late within, hygroscopic ; internal a large

delicate membrane with sixteen keels, pro-

duced into more or less perfect lanceolate

teeth, often with intermediate cilia, some-
times without. Capsules mostly annulate.

Bibl. See Mosses.
BRYOP'SIS, Lamouroux.—A marine

genus of Siphonea? (Confervoid Alga?), of

which the British species form beautiful

green, somewhat elastic, feathered silky

tufts, from 1 to 4" high upon rocks or upon
other Alga?, in tide-pools. The whole axis

and proper branches of each plant consist of

one large ramified cell, the cavity being

continuous throughout, the membranous
wall rather thick, somewhat gelatinous ex-
ternally ; the brandies are naked below, but
clothed above by small ramuli, arranged like

leaves, distichously, spirally, or irregularly.

The main axes and branches grow indefi-

nitely by development of the apices ; the

ramuli are limited in their development,
and they are ultimately shut off by septa,

at last falling off by the circular rupture of

their wall, just above their point of origin.

When examined early, the ramuli are

found to have their walls lined with largish

elliptical green grains, each of which has at

first a round light central body, colourable

blue by iodine when fully formed (starch-

corpuscle). The branches exhibit the phe-
nomenon of reproduction, in irregular order,

in the following way. The green bodies on
their walls multiply by subdivision, and
increase in size and number until they com-
pletely fill the tubular cavity of the ramule,
pressing upon one another so as to form a

compound dark green mass. A peculiar

swarming movement is next observed in

the green bodies, which increases more and
more, and, the parent tube opening by a pore
near its apex, the green bodies escape as

elongated pear-shaped zoospores or active

gonidia with cilia, according to Thuret, two
and four in B. hypnoides, only two in B.
phtmosa. The successive emission of the

gonidia from the various tubes of one plant

occupies several days.

Alter the gonidia have come to rest, they
acquire a spherical form, and gradually in-

crease in size ; at the end of a month or six

weeks their diameter is twice or thrice the

original dimensions, and then they begin to

elongate into a tube similar to the parent.

Agardh found them elongate, either in one
direction or in two, at first ; but one end
soon swelled into a thickened organ of at-

tachment, while the other began about the
sixth week to branch. British species :

—

1. B. phumosa, Huds. Deep green, 1 to 4
inches high, more or less branched : the
branches pinnated with subopposite disti-

chous or rarely irregular ramules. Harvey,
Br. Mar. Alga, 2nd ed. pi. 24 B ; Ph/c'ol.

Brit. pi. 3 ; Greville, Alga; pi. 19 ; Engl.
Bot. (Ulva plitmosu), 2375.

2. B. hypnoides, Laniour. Yellow-green,
2 to 4" high, more slender and more
branched, branches repeatedly divided, ra-

mules irregularly scattered, somewhat pin-

nate, more or less dense. Harvey, Ihyc.
Brit. pi. 119.

Bibl. Systematic, as above, and Kiitzing,

Sp. Air/, p. 490; Physiology, &c, Agardh,
Ann. des Sc. Nat. 2 ser. vi. 200, pi. 12 ; Nii-

geli, Zeits. fib- Wiss. Bot. 1844-46 (Ray
Soe. 1845, p. 269, pi. 6. figs. 11, 12, 1849,

p. 97, pi. 2. fis:s. 1-3) ; Neu. Algen-Si/steme,

Zurich, 1847,'" p. 171, pi. 1. figs. 44-56;
Thuret, Ann. d. Se. Nat. 3 ser. xiv. 8, pi. 16.

figs. 1-6 ; Braun, 1'erj. 137, &c. (Rejuv. &c,
Bay Soc. 1853, p. 129, &c).
BRYOZO'A. See Polyzoa.
BRY'UM, Dill.—A genus of operculate

Mosses, usually acrocarpous, containing a

large number of British species, even in its

restricted condition.

Among the most common of these are

B. nutans, cernuam, intermedium, capillare,

ccespititiitm, &c. Many of the older species

are now included under Mnium.
Brsi.. Wilson, Bn/ol. Brit. p. 221.

BUC'CLNUM, L.—B. n>idatum,tke com-
mon Whelk. The tongue forms an interest-

ing microscopic object.

BUDS.—The buds of plants form inter-

esting objects of microscopic, investigation

on many accounts,—first in tracing the de-

velopment of the organs, and also of the
tissues of which these are formed ; secondly,

on account of certain temporary structures

winch they exhibit. The thick epidermis
of the scales of the winter-buds of ordinary

trees, as of the ash, &c, is a very favour-

able object for sections to show the charac-

ter of this tissue when highly developed.

The internal soft scales and young leaves of

very many of these winter-buds, as well as

other buds of herbaceous plants, are clothed

with glandular hairs, which disappear when
the buds are expanded; and these often
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afford advantageous material for studying
cell-development. These glandular hairs

were mistaken by Grisebach (Baton. Zeit.

ii. p. 601, Sanderson, Ann. Nat. Hkt. 2 ser.

xvi. p. 141 ) for bodies analogous to the an-

theridia of Mosses. See Gemsue.
BUG. See CrarEX.

BU'GULA, Oken (Celhdaria part, John-
ston).—A genus of Infundibulate Polyzoa
(Bryozoa), of the suborder Cheilostoniata,

and family Bicellariadse.

Distinguished by the elliptical closely

contiguous cells in two or more rows, the

very large orifice with a simple not thick-

ened margin, and the stalked, j ointed, fre-

quently blue or red avicularia (generally

present).

1. B. neritina. Cells quadrangular, elon-

gate, truncate at ends, angles projecting.

Rare.

2. B.flabellata. Cells in many rows, ob-
long, truncate at ends, with one or two
spines at upper angles ; orifice extending to

the base ; avicularia on the sides of the cells

capitate, surface smooth ; ovicells cucullate,

with a very wide orifice.

3. B. avicularia (Celhdaria avic, John-
ston). Cells intwo rows, elongate, contracted

below; orifice not reaching quite to the

base, obovate ; with two spines on the outer

side, and one on the inner above ; avicularia

lateral, capitate, surface granular or areo-

late ; ovicells superior, subglobular ; orifice

small. Deep water.

4. B. plumosa. Cells elongate, narrowed
below, with a spine at upper and outer angle

;

orifice as wide as the cell above, elliptical

below ; avicularia capitate, close to outer

margin of the orifice ; ovicell superior, glo-

bular.

5. B. Murrayana (Flustra Mur., Johnst.).

Cells in many rows, narrowed about the
middle and below ; orifice oval, with one to

four incurved marginal spines on the outer

and one on the inner edge ; a strong hollow
spine on each side of the top of the cell, and
a capitate avieularium on the front of some
of the cells below the orifice. Very rare.

Bibl. Busk, Mar. Polyzoa (Brit. Mus.),

43 ; Johnston, Brit. Zoopk.

BULBOCILETE, Ag.—A genus of (E-
dogoniea3 (Confervoid Algoe), distinguished

by the branched habit, and by the cells re-

sembling bristles with a bulbous base situ-

ated at the tips of lateral shoots. They
form villous tufts 1-4 to 1-2" high on fresh-

water plants in lakes and pools.

The cells of the main filament multiply

in the same way as those of ffiDOGONiUM,
under which head the process is minutely
described. The parent-cell breaks by a cir-

cumscissile dehiscence to allow the expan-
sion of the two new cells. The bristleswhich
are formed at the upper ends (alternately

on each side of the filament (fig. 83)) like-

wise break out from
a slit in the cell

from which they
arise. The bristle

is sometimes ses-

sile on the cell

from which it

arises ; sometimes
multiplication
takes place at its

base, so that one or

more cells are in-

terposed: the bris-

tie is always the
Portion of a mamen

e

t w!th a
Oldest part 01 the sporiferous cell,

branch. Magnified 150 diameters.

These plants are multiplied by zoospores,

and by resting-spores formed after fertiliza-

tion by the contents of antheridial cells.

The zoospores are formed from the whole
contents of a globular or oval cell produced
between the bristle-cell and the cell on
which it is attached, which dehisces by a
circular slit, causing the upper part with
the bristle to separate, and allowing the
single zoospore, crowned by a wreath of

cilia (as in (Edogonium), to escape into the
water, where it moves actively for a time,

acquires a cellulose coat, and then germinates
into a new filament. We have not space to

give the details of the development of the
parent-cell of the zoospore, which, however,
are very interesting.

The resting-spores are formed, in the first

place, somewhat in the same way and in the

same situations as the zoospores, but the cell-

contents do not escape. An orifice is formed
in the wall of the parent-cell, through which
penetrate the spermatozoids coming from
the antheridia. The spore-mass then be-

comes encysted, and its contents are changed,
the green colour arising from the presence

of chlorophyl giving place to a brown tint.

The resting-spore ultimately escapes by the

rupture of the parent-cell (oogonium, Prings-

heim) ; and in its germination (in the fol-

lowing season) the contents are developed
into four zoospores, which escape from the
spore-membrane and grow up singly into

new plants (PI. 45. fig. 22).

The history of the antheridia of the OEdo-
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goniese is somewhat complicated. In the pre-

sent genus a few short cylindrical cells are

developed underneath the bristle-cell, either

on special branches or on the sporangial

branches, between the parent-cell of the

spores and the bristle. These cells break

by circumscissile dehiscence, and discharge

their contents in a form exactly resembling
the vegetative zoospores, but much smaller.

These ultimately come to rest, and com-
monly attach themselves to germinate upon
the walls of the parent filament, often on
the outside of the mother-cell of the spore.

When they germinate, they become short

filaments composed of one, two or several

cells, in each of which is developed one or

two spermatozoids, which are minute glo-

bular active bodies with a wreath of cilia,

almost colourless, but in other respects re-

sembling the much larger zoospores. These
spermatozoids escape by the cells breaking
across, and have been observed to enter the

orifices in the walls of the parent-cells of

the sports and effect the fertilization.

Pringsheim has established a number of

species, characterized by the form of the
sporange and the unicellular or multicellu-

lar condition of the antheridial plants, and
by the relative dimensions of the organs.

We are not assured of the value of these cha-
racters, and confine our list to one species.

Rabenhorst describes 16 species.

B. setigera, Ag. (fig. 83), is a common
plant, and is variable in the relative length
and diameter of its cells, on which ground
Kiitzing has separated a B. minor, where
the diameter is equal to or greater than the
length. Ilassall, Fr. Alg. pi. 54. figs. 1-4;
Dillwyn, Conferv. pi. 59.

B. Pringsheimiana, Archer (Qu. Micr.
Jn. 1866, p. 122).

Bibl. Alex. Braun, Terjiing. in der Natur
(Eijuv. fyc, Bay Soc. 1853), passim ; Has-
sall, Ann. Nat. Hist. xi. 36 ; Br. Fresluv.
Alg. 209, pi. 54; Decaisne, Arm. des Sc.

Nat. 2 ser. xvii. 335, pi. 14. fig. 5 ; Kiitzing,
Spec. Alg. 422; Pringsheim, Berlin Btr.
1855 (Ann. Nat. Hist, ser 2. xv. p. 346;
Qu. Mic. Jn, iv. p. 131 (1856)); Jahrb. f.
Wiss. Bat. i. p. 11 (1857) ; De Bary, Mm.
Smckenberg, 1856, p. 29; Rabenhorst, Flor.
Ala. iii. p. 357.

BULBOTRICIITA, K.—A doubtful ge-
nus of Algae.

Char. Filaments indistinctly jointed,
colourless, subcartilaginous, branched

;

branches bulbous at the base, tumid at the
apex, forming sporangia.

B. botryoides. Forming a hoary-green
powdery stratum; sporangia green. On
roofs.

B. peruana. On rocks.

Bibl. Kiitzing, Tab. Phyc. iv. p. 22;
Rabenhorst, Flor. Alg. iii. p. 374.

BULLMI'NA, B'Urb.—An important
group of Foraminifera, so called from their

Buliuime shape, due to an increasing and
spiral series of one, two, and even three
chambers, close-set, with their apertures

towards the umbilical axis. The aperture

is an infolded notch of the septal face, and
usually oblique. The shell hyaline in the
young state, coarser in the adult. Many
fossil specimens are arenaceous ; these come
under Ataxophragmium, Reuss. The va-
rieties are infinite, both recent and fossil,

and the names numerous. The oldest is

foimd in the Trias. B. Preslii, Reuss, is

typical. B. pupoides (PI. 18. fig. 46) is a
common Atlantic form.

Bibl. D'Orbigny, For. Fos. Vitn. 61

;

Williamson, Brit. Forum. 61 ; Carpenter,
Introd. For. 194.

BUNT.—A disease of Cereal Grasses,

&c, depending on Fungi. See Blight,
Tilletia.
BURSARIA, Ehr.—A genus of Infuso-

ria, of the family Tracheliua.

Char. Body ciliated all over ; anterior

portion projecting beyond the simple eden-
tulous mouth : no tremulous lamina.

Locomotion is eli'ected by cilia usually

arranged in longitudinal rows ; and some-
what larger ones generally surround the
mouth.

Ehrenberg describes fourteen species.

They are mostly found in stagnant fresh

water; some in the intestines of the frog
and Nais.

B. vernalis (Panophrys, D., Frontonia, CI.

& L.) (PL 23. fig. 19). Body ovate-oblong,
turgid, green, rounded at each end, some-
what narrowed posteriorly, the mouthplaced
behind the anterior third or fourth of the
body; aquatic; length 1-130 to 1-110".

B. ranarum (Opalina ran.) (PI. 24. fig.

47). Body ovate, lenticular, compressed,
large, white, the dorsal and ventral surfaces
keeled, anterior part subacute, often trun-
cate posteriorly, mouth inferior, near the
anterior pointed end ; length 1-210 to 1-70".

In the intestines of the frog.

B. entozvon, Ehr., which is found in the
rectum of frogs, is Bulantidium entoz. of CI.

and Laehin.

The genus Bursaria of Dujardin agrees
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in part only with that of Ehrenberg. The
characters given are :

—

Body ciliated, ovoid, usually broader and
rounded behind, with a large mouth ob-
liquely situated at the end of a row of larger

cilia arranged spirally and commencing at

the front end.

It contains six species of Ehrenberg's
genus, as well as Leucophrys patula and
sanguined, Spirostomum virens and Loxodes
bursaria of Ehren berg.

CI. and Lachm. characterize the genus
Bursaria as having a vast funnel-shaped
buccal fossa, fringed with cilia, the cavity

containing a crest with powerful cirri

;

and admit 1 species

:

B. decora. Body urn-shaped, with a long
convolute nucleus, and very numerous con-
tractile vesicles, scattered through the par-

enchyma. Berlin.

The species of B, (Ehr.) are referred to

other genera.

Bibl. Ehrenb. Infus. ; ~D\\]. Infus. ; Stein,

Die Infus., auf ihr. Entwickel. ; Clap, and
Lachm. Inf. p. 251.

BURSARI'NA, Duj.—A family of In-

fusoria.

Char. Body very contractile, of variable

form, usually oval, ovoid, or oblong, ciliated

all over ; a large mouth sun'ounded by cilia

forming a fringe or arranged spirally.

Dujardin recognizes five genera : Pla-

giotoma {Paramecium compression, E.)

;

Ophryoylena, E. ; Bursaria, E. in part)

;

Spirostomum, D. ; and Kondylostoma, D.
Claparede and Lachmann define the fa-

mily as Ciliated Infusoria, with a patent
oesophagus, and a row of buccal cirrhi,

forming an arc of a Inotropic spiral.

The family is divided thus :

Stentordta (subfamily). A carapace, at least at one period of life ; anus anterior.
Body not truncate in front.

Buccal spire borne on a narrow process Chcetospira.

Buccal spire borne on a broad bilobed membranous expansion Freia.
Body truncated in front by a broad surface bearing the buccal cirri on its circumference . . . Stentor.

Bubsakina (subfamily) proper. Wo carapace; anus posterior.

Watch-glass organ absent.

No row of cirri within the buccal fossa.

Front not projecting.

Body truncated in front by an oblique surface with buccal cirri at its circumference ... Leucophrys.
Body not truncate in front.

Anterior bundles of cilia absent from buccal fossa.

lo cirri on the right side.

Body linear Spirostomum.
Body not linear Flagiotoma.

Bordered with cirri on the right side also.

Body elongate, of uniform breadth Kondylostoma.
Body globular, narrowed in front Balantidium.

Buccal fossa very large, with 2 anterior bundles of cilia distinct from the buccal cirri Lembadium.
Fore part projecting beyond the buccal fossa.

Fossa oblique JlJetopus.

Fossa not oblique Frontonia.
Buccal fossa funnel-shaped, with a row of strong cirri Bursaria.

A watch-glass-shaped organ at the side of the mouth Ophryoylena.

Bibl. Duj. Infus. ; CI. and Lachm. Inf.

p. 211.

BUTTERFLIES. See Lepidopteka.
BUXBAUMIA'CE/E.—Afamily ofoper-

culated Acrocarpous Mosses, of very dwarf
stemless habit, arising from a minute tuft

of radical filaments (tigs. 84, 86, &c). The
leaves are small and flat, composed of few
minutish, hexagonal or polygonal paren-

chymatous cells, empty, destitute of chloro-

phyl (fig. 86). The capsule (fig. 90), seated

on an elongated, thick, fleshy and very
scabrous stalk, is more oblique than in any
other Mosses, very ventricose on one side,

obliquely erect on the other (dorsal) side,

cup-shaped at the base, articulated on its

stalk, fungoid in general habit, with an
obtusely conical straight operculum, and a

peristome (fig. 93). Inflorescence monoe-
cious. Brit, genus

:

BUXBAU'MIA, Hall—A genus of Bux-
baumiacese (Acrocarpous Mosses), repre-

sented in Britain by B. aphylla, a plant of

remarkable character. The annulus, which
persists after the operculum has fallen, re-

sembles a third, outer circle of peristomal

teeth (fig. 93) ; the real external peristome is.

closely applied upon the inner, which forms
a truncated cone, slightly twisted when dry.

AVhen ripe, the wall of the oblique capsule

(fig. 91) gives way at one side, falls on and
exposes the spore-sac (fig. 92), which bursts

to discharge the spores. The columella
(fig. 94) is very large, and the operculum is

attached to its summit. The antheridia are

oval cellular bodies opening by the separa-
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tion of the cells like teeth above, to emit

grumous masses of spermatozoids (fig. 85).

B. indusiata has lately been found at

Aboyne, in Aherdeenshire, by Prof. Dickie.

Bibl. Bruch and Schimper, Bryol. Eump.
part i. ; Wilson, Bry. Brit. p. 198.

Buxbaumia aphylla

Fig. 90. Fig. 91. Fiff. 92.

Fig. 84. A male antheridiiferous plant, magnified 40

diameters.
Fig. 85. An antheridium burst and discharging sper-

matuzoide, magnified 100 diameters.
Fig?*. 86, 87, and 88. Archegoniiferous plant, in differ-

ent stages, magnified 40 diameters.

Fig. 87. Fig. 88. Fip-. 80.

Fig. 89. A young fertile plant elevating its sporange

covered by the calyptra, magnified 15 diametera.

BYTHOCYTH'ERE.Sars.—A genus of

Entomostraca, ord. Ostracoda (sect. Podo-
copa), fam. Cytheridoe.

Distinguished by the toothed mandibles,

the 4-jointed lower, and the 7-jointed upper
antennae.

3 British living species : B. simplex, B.
conslricta, and B. turgida.

Bibl. Brady, Linn. Trans, xxvi. pp. 393,

450.

Fig. 90. A ripe capsule, mngnified 15 diameters.
Fig. 91. A plant in which the capsule has burst and

lost the spore-sac, &c, magnified 15 diameters.
Fig. 92. Spore-sac exposed by removal of the wall of

the capsule, showing the filaments by which the spore-
sac is suspended within the latter, magnified 40 dia-
meters.

Fi<r. 93. Fig-. 94.

Fig. 93. Mouth of capsule, with double peristome and
recurved persistent annulus ; magnified 150 diameters.

Fig. 94. Columella with adherent operculum, both
capsule-wnll and spore-sac having been removed;
nnigniiled 60 diameters.

BYTHOTREPHES, Levdig.—A genus
of Entomostraca, ord. Cladocera, fam.
DaphniadtB. Allied to Polyphemus and
Ermine.

B. loni/imanas. Caudal bristle two or

three times the length of the body. Found
in Scania.

Bibl. Levdig, Naturo. d. Daphnid. p.

244 ; Ann. Nat. Hist. 18(32, ix. p. 135.
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C.

CABEREA, Lamx.—A genus of Infun-

dibulate Polyzoa (Bryozoa), of the suborder

Cheilostomata, and family Cabereadae.

Distinguished by the unjointed polvpi-

dom, with narrow branches ; the cells in

two or three rows, with large vibracula

(whips) or sessile avicularia at the back,

placed obliquely in two rows. One British

species :

—

C. Hookeri (Cellularia Hook., Johnston).

Cells rounded, diverging, and projecting.

Rare.

Bibl. Johnston, Brit. Zouph. 838 ; Busk,

Cat. of Mar. Polyz. 37.

OABE'READ.E.—A family of Infundi-

bulate Polyzoa (Br3-ozoa), of the suborder

Cheilostomata.

Distinguished by the unjointed polypi-

dom, the narrow branches, the cells in two
or more rows, with vibracula (whips) or

sessile avicularia at the back. Genera :

1. Caberea. Back of branches covered

with large vibracula.

2. Amastiyia. Vibracula absent. Not
British.

Bibl. Busk (Brit. Mas.), Catal. of Mar.
Polyzoa, 37; Johnston, Brit. Zvoph.

CABINET for holding microscopic ob-

jects. See Introduction, p. xx.

CACTA'CE.E.—A singular family of Di-

cotyledonous plants, especially remarkable,

microscopically, for the peculiar structure

of their wood-cells. See Spiral Fibrous
Structure, and Wood.

Bibl. Scklei&en,Beitr.z.Anat. der Caeteen,

St. Petersburg, 184 ; Miquel, Ann. des Sc.

Nat. 2 ser. xix. 165.

CA'DIUM, Bail.—A genus of Rhizopoda,

fam. Actinophryiua ?. Animal unknown.
Char. Shell siliceous (?), ovoid, with a

bent beak, and a circular aperture ; often

with a long curved tapering appendage at

the base, and with numerous meridian lines,

of which about twelve are visible at once.

C. marinum (PI. 42. fig. 30). Soundings

in the sea of Kamtsehatka, and the Gulf-

stream.

Bibl. Bailey, SiUimarisJoum. 1856, xxii.

p. 3, pi. 1. f. 2 ; Wallich, M. Micr. Joum. i.

p. 107, pi. 3.

CAD'MIUM.—Solution of the oxide or

carbonate of this metal in sulphuric acid,

when evaporated on a slide, yields disks or

circular aggregations of minute radiating

needles (circular crystals) of the sulphate,

which exhibit essentially the same pheno-
mena under the action of polarized light, as

those of the oxalurate of ammonia. The
disks frequently exhibit irregular undu-
lating somewhat concentric dark bands,

indicating parts where no double refraction

takes place.

PL 31. fig. 10 gives but a very imperfect

idea of the appearances presented by these

crystals, when viewed by polarized light.

CEOMA'CEI. See Uredinei and Us-
THAGENEI.
CALCARI'NA, D'Orb.—One of the Rc-

taline Foraminifera ; asymmetrically heli-

coid, with three or more whorls ofchambers

;

coated with exogenous shell-growth, as

granules, spines, and stick-like processes.

Shell thick, with the vascular and supple-

mentary skeleton. Common in the Chalk
of Maestricht, and in several Tertiary strata

;

and living abundantly in the Mediterranean
and other warm seas.

C. Spenyleri (PI. 47. fig. 27).

Bibl. Reuss, Sitz. Ah. Wis?. Wien, xliv.

315, 1801 ; Carpenter, Foram. 1862, 216, &c.

CALCIUM, chloride or.—This salt

may be prepared by adding excess of pre-

pared chalk to dilute muriatic acid, boiling

and filtering the solution, and then evapo-
rating it to dryness. The crystals belong
to the rhombohedric system, and are de-
liquescent.

An aqueous solution of chloride of cal-

cium is of great service in microscopic re-

searches, as objects which have been im-
mersed in or moistened with it do not be-

come dry at ordinary temperatures. Hence,
if a drop of the solution be added to an ob-

ject covered with thin glass, and excluded

from dust, it may be preserved without the

use of a cement to enclose it in a cell (see

Preservation). Its use in determining

the presence of cell-membranes has been
already alluded to (Introduction, p. xxxvi.

§ 4). When employed for this purpose, its

action must always be controlled by the

action of water, crushing, &c.

The strength of the solution may be
about one part of salt to two of water, or a
saturated solution may be used; it should
be kept in one of the test-bottles (Lntrod.
p. xxiv), with a lump of camphor floating

on its surface.

It frequently happens that the solution

in which objects have been immersed (on a
slide) exhibits crystals. These usually con-
sist of either the chloride itself, the sulphate

or the phosphate of lime, the two latter
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formed from the alkaline salts derived from
the object.

CALCULI. See Concretions.
CALEP'TERYX, Linn.—A genua of

Neuropterous Insects, belonging to the fa-

mily LlBELLULIDJE.
CALIA, Werneck.—A doubtful genus

of Infusoria.

Char. Monads included in jelly (Pando-
rince) fixed to aquatic, plants, not swimming
free. Two species.

Bibl. Werneck, Ber. d. Bed. Akad. 1841,

p. 377.

CALICIE^S.—A family of Gymnocar-
pous Lichens, characterized by their circular

or globular, more or less stalked apothecia,

furnished with special excipulum and tilled

with a compact pulverulent mass. Br. genus
Calicium.
CALI'CIUM, Ach.—Agenus of Calicieas

(Gynmocarpous Lichens), containing a large

number of species, growing upon bark, old

palings or epiphytically on other Lichen9

( C. sessile). The spermatia, produced in the

spermogonia, are stick-shaped and curved

;

the spores are double, and six or eight exist

in each long tubular theca.

Bibl. Hook. Br. Fl. ii. pt. 1. 142 ; Engl.

J9oto»/,pls. 810, 1832, 2520, &c. ; Tulasne,

Ann. des Sc. Nat. 3 ser. xvii. 200, pi. 15.

figs. 15-20; Leighton, Lichen Flora G. B.

p. 39 ; Lindsay, Lichens, p. 257.

CALIGUS, Mfiller.—A genus of Crusta-

cea, of the order Siphonostoma, and family

Caligina (Ccdiyidce).

Char. Head in the form of a large buck-

ler, having anteriorly large frontal plates,

which are furnished with a small suctorial

disk or lunu'e on the under surface of each
lateral portion ; antennae small, flat and
two-jointed. Thorax with only two distinct

articulations, thoracic segments uncovered

;

second pair of jaw-feet two-joinied and
not in the form of a suctorial disk. Legs
four pairs with long plumose hairs, fourth

pair slender, of only one branch and serving

for walking.

Four species. Found upon the brill, cod,

mackerel, plaice, trout, &c. ; length 1-5

to 1".

Bibl. Baird, Brit. Entomos. pp. 250, 209.

CALLILTNA, Ehr.—A genus of Rota-
toria, of the family Philodinoea.

Char. Eye-spots absent ; a proboscis and
a foot with horn-like processes.

The rotatory organ is double, but not
furnished with a stalk

;
proboscis also cili-

ated ; foot elongate, forked, and with four

accessory horn-like processes, hence with
six points altogether ; teeth small and nu-
merous (two only in each jaw in one species,

Gosse). Aquatic.
1. C.elegans,~Ein. (PI. 34. fig. 10). Crys-

talline; lengthl-70". (PI. 34. fig. 11, jaws.)
2. C. rcdivica, Ehr. Granular or fleshy,

ova red ; length 1-70".

3. C. bidcns, Gosse. Teeth two in each
jaw ; length 1-45".

4. C. constricta, Duj. Rotatory organ
constricted ; length 1-50".

5. C. parasitica, Gig. On Gammarus
and Asellus.

Bibl. Ehrenb. Lnfus. p. 482 ; Dujardin,

Infos, p. 655 ; Pritchard, Lnfus. p. 701

;

Gosse, Ann. Nat. Hist. 1851. viii. p. 202

;

Giglioli, Qu. Mic. Joum. 1863, p. 237.

CALLITHAM'NION, Lyngb.—A genus
of Ceramiacea? ( FlorideousAlgce ),containing

a large number of species, some common,
many rare. In the smaller species the struc-

ture is very simple, the branched feathery

fronds being composed of single rows of tu-

bular cells ; in the larger species the stem
and larger branches are strengthened by
external filaments, which grow over the
original axis, apparently originating at the
base of the upper branches and growing
down (somewhat as in Batrachospermum).
Antheridia have been observed in C. Borreri
and C. corymbomm, collected in tufts on
the ultimate branches. The faveBee are

naked, and the tetraspores are tetrahedrally

arranged.

Bibl. Harvey, Br. 3Lar.Alff<e,y\.23A.;
Phyc. Brit, pls.*159, 272, 230, &c. ; Thuret,
Ann, des Sc. Nat, 3 st?r. xvi. p. 16, pi. 4

;

Nageli, Ak/en-Si/steme, 198, pi. 6.

CALO'CERA. — A genus of Clavnriei

(Hymenomycetous Fungi) differing frorn

C'lavaria in the subcartilaginous texture and
viscid hymenium ; the structure moreover
approaches that of Tremellini. C. viscvsa,

which occurs on decayed pine stumps, is one
of our most beautiful Fungi. Three or four

more species occur in this countrv.

Bibl. Berk. Outl. p. 284.

CxVLODISCUS, Rabenhorst— C. super-

bus= Campi/lodiscus, sup.

CALOTHRIX, Ag.—A genus of Oscil-

latorieoe (Confervoid AlgM), growing in

tufts, the filaments forming a branched
frond by lying in apposition and being con-
creted by their sheaths here and there.

C. mirabilis, Ag. (PI. 4. fig. 22), is a rare

freshwater species in England, found on
mosses in small streams, Krugiuous green,
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growing blackish. Diameter of the ~p\g 95
filaments about 1-1200 to 1-1800". ^
According to Hassall, ft atroviri-

dis, Harv., is not distinct.

Fig. 95 illustrates the close an-

nulations on the filaments of this

genus; the nature of this annulated
structure will be treated more par-

ticularly under the head of Oscix-
LATORIACEiE.

Bibl. Hassall, Frcshw. Ah/a;

243, pi. 69. 1 ; Kutzing, Tab. Pkyc.
cent. ii. pi. 29. ii. ; Dillwyn, Brit.

Conferva ( C. mirabilis), pi. 96.

CALYCEL'LA, Hincks.—Age-

nus of marine Polypi, of the order

Hydroida, and family Lafoeidas.

Char. Stem creeping, simple, or „ "~?
.

erect, compound and branched ; Tomasi-
cells tubular, with an operculum niana.

formed of convergent segments orpra„roen(.

a plaited membrane
;
polypes cy- of a

lindrical, with a conical proboscis. 5!™"?!!*-.
ri ' . ~ ".

. Magnified
V. syringa=Campanularta syr. 3ooaiams.

Very common on sea-weeds, &c.

C. fastiqiata.

Bibl. Hincks, Brit. Zooph. p. 205.

CALYMPERACE.E.—A tribe of Pot-

Fig. 96, Fig. 98.

Fig. 9l3. Encnlypta vulgaris. Peristome.

Fig. 97. E. ciJiata. Calyptra.

Fig. 98. E. streptocarpa. Fragment of peristome.

tioid Mosses, containing one British genus

:

1. Encalypta. Calyptra long, cylindrically

bell-shaped, narrow above on account of the

clavellate operculum, surpassing the capsule,

firm, entire, torn or ciliated below (tig. 97).

Peristome absent, simple (fig. 96), or double

(fig. 98). External : sixteen lanceolate or

long-subulate, ciliiform teeth, mostly with
a longitudinal line, reddish, rugulose. In-

ternal : a delicate membrane agglutinate to

the teeth, produced into cilia opposite or

alternating with the teeth.

CALYPOGE'IA, Raddi—A genus of

Jungermanniese (Hepaticse), founded on
Jungermannia Trichomanis, Dicks. The
leaves have a peculiar glaucous hue ; the

sporange is spirally twisted. Gemmae are

produced at the extremities of leafless pro-

longations of the stem.

Bibl. Hooker, Brit. Junr/ermcm. pi. 79
;

Eng. Botany, 1728.

CAM'BIUM.—The name applied to the
young cellular layers from which the woody
structures of plants are developed. When
we make sections near the growing points

of any stems, as in terminal or axillary buds,

we find a quantity of extremely delicate,

slender, elongated cells, distinguished from
the generally rounded cells of the paren-
chyma, and forming rudimentary cords in

the situation of the future woody and vas-

cular bundles. In the Dicotyledons, they
stand in a circle, so as to separate the
pith ft'om the young bark : the ring may
be seen in cross sections a little below the

growing point. At the very apex of the

stem all the tissues merge into the delicate

universal generative tissue. In the apex of

Monocotyledonous stems, and also those of

Ferns and the higher Flowerless plants,

the cambium is found in delicate cords im-
bedded in the nascent general parenchyma,
indicating, even in this early condition, the

position and arrangement of the isolated

fibrous and vascular bundles. Sections of

the outer region of the stem of Dicotyledons

demonstrate the existence of a layer of cam-
bium at the outer surface of the youngest

wood, which indeed passes gradually into

the cambium. This cambium is the tissue

from which the succeeding layers of wood
are generated ; and its position on the out-

side of the fibro-vascula bundles gives these

their indefinite power of development. The
cambium of the Monocotyledonous bundles
becomes enclosed between the wood and
vessels of individual bundles, so that their

growth is limited. The cambium of the

outside of the wood of Dicotyledons forma
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new layers of liber, in most cases, on the

inside of the old ones, pari passu with the

development of the layers of wood. Cam-
bium, which is in great part only an early

and transitional form of cellular tissue,

afterwards to become developed into wood,
is composed of delicate cellulose cells en-

closing a primordial utricle, nucleus, and
abundance of nitrogenous protoplasm, but

usually without chlorophyl. The cells mul-
tiply by transverse subdivision in the elon-

gation of the stem, and by perpendicular

division (tangential and radial) as the stem
expands in diameter. This process is ef-

fected by the constriction of the primordial

utricle and gradual development of a sep-

tum, as in ordinary vegetative cell-develop-

ment. The cambium of most Dicotyledons

is gradually matured into wood from within

outwards ; but in the Monocotyledons and
Flowerless Cornioplytes it often remains in

great part in a delicate and soft condition,

forming what are called by Von Mohl the

vasa propria, or proper vessels. Owing to

the delicacy of its structure, cambium was
formerly imagined to be a thick mucilagi-

nous fluid poured out in the growing re-

gions of plants (as between the wood and
liber of .Dicotyledonous stems in spring),

which by degrees become organized and
converted into cellular tissue, by the inde-

pendent origin and subsequent coalescence

of a number of cells generated in this fluid.

This view, founded on imperfect observa-

tion, was strongly supported by Mirbel and
others.

Bibl. Treviranus, Phi/s. der Gewdchse, i.

159 ; Mirbel, Ann. des Sc. Nat. 2 ser. xi. 321,

and 2 se>. xix. 197 ; Payen, Cumpt. Rendus,

1839, 509 ; Sehleiden, Grundziige d. Botanik
{Principles of Botany) ;

Henfrey, Element.

Course of Botany ; Nageli, Zeitsch. fiir iviss.

Botanik, iii. 64; Mohl, Die veyetab. Zelle

(Vegetable Cell, Transl. London, 1853);
Schacht, Die PflamemeUe, Berlin, 1852.

CAMBRIC.—This namewas formerly ap-

plied strictly to the finest kind of linen cloth.

It is used now in a loose sense in trade.

French cambric, however, ought to be linen.

Scotch and English cambrics are commonly
made of cotton, while Indian cambric is

made of the grass-cloth fibre. The fibres

may be distinguished under the microscope,

and the value of the fabric thus ascertained.

See Fibrous Substances and Cotton.
CAMERA LUCIDA. Introduction,

p. xix.

CAMPANULA'RIA, Lanik—A genus

of Polypi, of the order Hydroida, and fa-

mily Canipanulariadse.

Distinguished by the creeping or erect

polypidoin, the filiform continuous main
tube, giving off its stalked and campanulate
cells irregularly or in whorls, the usually
long, ringed stalks, and the scattered, ses-

sile vesicles.

11 British species (Johnst.). In nine the
stem is a single tube ; in two it consists of
several parallel tubes.

1. C. vohtbilis (PI. 33. fig. 4). Stem a
single tube, creeping, filiform ; cells on long,
slender ringed stalks, campanulate, with a
serrated margin ; vesicles ovate, wrinkled
concentrically. Parasitic on sea-weeds &c.

;

frequent. It forms an elegant microscopic
object.

2. C. dumosa. Stem compound, erect

or climbing, irregularly branched; cells

long, tubular, patent, almost sessile, orifice

entire. In deep water.

Hincks defines the genus thus :—Stems
simple or branched ; cells bell-shaped and
hyaline, without operculum

; polypes with a
large cup-shaped proboscis; germ-cells borne
on the stems or the creeping stolon, with
fixed spore-sacs. 13 species ; 3 doubtful.

Bibl. Johnston, Brit. Zooph. 107 ; Gosse,
Mar. Zool. i. 24; Hincks, Brit. Zooph. p.
160.

CAMPANULARTAD.E, Johnst, —A
family of marine Polypi, order Hydroida.

Char. Those of Sertulariadse, but cells

stalked.

Genera : Campanularia, Laomedia.
Hincks revises the family thus :—Cells

terminal, stalked, campanulate; polypes
with a large trumpet-shaped proboscis. And
he admits the genera Clytia, Obelia, Campa-
nularia, Lovenella, 1'haumantias, and Gono-
thyrcea.

Bibl. Johnston, Brit. Zooph. ; Gosse,
Mar. Zool. i. ; Hincks, Brit. Zooph. p. 137.

CAMPANULI'NA, Van Beneden.—

A

genus of marine Polypi, order Hydroida,
family Campanulinida?.

Char. Stem simple or branched, rooted

;

cells pointed above ; polypes cylindrical,

with webbed tentacles ; reproduction by
free medusa-buds, single in each capsule.

3 species.

Bibl. Hincks, Brit. Zooph. p. 186.

CA3IPANULINID.E.—A genus of Po-
lypi, order Hydroida.

Char. Cells ovato-conic, stalked ; polypes

long, cylindrical, with a small conical pro-

boscis.



CAMPITJM. [ 125 ] CANDEINA.

Genera: Campamdina,Zygodactyla, Oper-

cularella.

CAM'PIUM, Presl.—A genus of Acro-

stichefe (Polypodiaeous Ferns). Exotic.

CAMPTOCERCUS, Baird (Lynceus,

Miill. in part). A genus of Entomostraca,

of the order Cladocera, and familyLynceidaj.

Char. Carapace ovoid; beak blunt, di-

rected forwards or slightly downwards ; ab-

domen long, slender, tail-like, extremely

flexible and serrated. 1 species :

C. maerourus (PL 15. fig. 4). Carapace

striated longitudinally, slightly sinuated and
ciliated on the anterior margin ; beak rather

blunt; aquatic.

Bibl. Baird, Brit. Entom. p. 128.

CAMPTOSU'RUS, Presl.—A genus of

Aspleniese (Polypodiseous Ferns). Exotic.

CAMPTOTHECIUM,Br.& Sch. = Hyp-
nutn in part.

CAMPTOUM, Link.—A genus of De-
matiei (Hyphomycetous Fungi), allied to

Arthrinium. C. curvatum, Lk. (Arthrinium

curvatum, Kze.) grows in tufts of veiy slen-

der filaments, bearing very minute, curved

spores, upon Scirpus sylvaticus.

Bibl. Berk, and Br. Ann. Nat. Hist. 2 ser.

viii. 100 ; Fries, Syst. Myc. iii. 377 ; Corda,

Ic. Fung. iii. pi. 1. fig. 17.

CAMPYLODIS'CUS, Ehr.—A genus of

Diatomacese.

Char. Frustules single, free, disk-shaped

;

disk curved or twisted (saddle-shaped) ; fur-

nished with mostly radiate markings, which
are frequently interrupted. Aquatic and
marine.

The Rev. Mr. Smith terms the markings
costse or canaliculi, and interprets them to be
minute canals forming means ofcommunica-
tion between the internal cell-membrane
and the surrounding fluid.

Smith describes 9 species (British), Kiitz-

ing 12 others.

C. costatus, Smith (PI. 12. fig. 16). Valves
circular ; radii 30-40, extending about half-

way to the centre, which is minutely
punctate; diameter 1-270" ; aquatic.

C. spiralis, Smith. Outline of front view
resembling a figure of 8 ; valves elliptical

;

radii about 60, nearly parallel and trans-

verse; length 1-160"; aquatic.

C. clypeus, Ehr. (PI. 19. fig. 18). Valves
suborbicular, exhibiting a circular and a me-
dian transverse hyaline line ; radii broad,

interrupted in the middle, which is punctate;

length 1-200"
; aquatic and fossil.

Rabenhorstdescribes28 European species,

and enumerates 27 foreign and fossil species.

Bibl. Smith, Brit. Biat. ;
Kutzing, 2?aci'M.

and Sp. Alg. ; Rabenhorst, Flor. Alg. i. 45

;

Grun, Wien. Verhandl. 1862.

CAMPYLONE'IS, Grun.—A genus of

Diatomaceje, family Entopyleae.

Char. Frustules scutelliform, adnate,

transversely arcuate ; valves heterogeneous
—the inferior costate, the superior cribroso-

punctate ; nodules absent.

C. Arqus. Atlantic.

Bibl.' Grun, Wien. Verhandl. 1862, 429.

CAM'PYLOPUS, Brid. (Musci)=Di-
CRANUM.

Bibl. Wilson, Bryol. Brit. p. 87.

CAM'PYLOPUS, CI. and Lachm.—

A

genus of marine Infusoria, family Oxytri-
china.

C. paradoxus (PI. 42. fig. 29). With six

posterior setae, and eight posterior feet, six

on the right and two on the left side. Re-
markable for its bounding leaps, which
make it very difficult of observation.

Bibl. Claparede and Lachmann, Infus.

p. 184.

CAMPYLOSTE'LIUM, Br. and Sch,—
A genus of Leptotrichaceous Mosses, inclu-

ding some Dicrana and Grirnmice of older

authors.

Bibl. Wilson, Bryol. Brit. p. 51.

CAMPYLOSTYLUS, Shadb.—A genua
of Diatomacese : = Synedra, sp.

Bibl. Greville, Qu. Mic. Journ. 1862,

p. 232.

CANADA BALSAM. See Balsam.
CANALICULI. See Bone.
CANCER.—We have thought it best to

include the consideration of cancer in that of

tumours. See Tumours.
CANCROID. See Tumours, Cancroid.
CANDA, Lamx. (Celhdaria part, John-

ston).—A genus of Infundibulate Polyzoa
(Bryozoa), of the suborder Cyclostomata,
and family Oellulariadse.

Distinguished by the jointed, branched,
erect polypidom, the flat, linear branches
with the cells on one plane, and the cells

having a vibraculum in a notch on the outer

side but no avicularium at the upper angle.

C. reptans (Cettularia rept., Johnston)
(PI. 33. tigs. 5, 5 d and 5 c). Orifice oval,

with 3 or 4 marginal spines, and a stalked

operculum with a lobed lamina. Common.
Bibl. Johnston, Brit. Zooph. ; Busk (Brit.

Mus.), Cutal. of Mar. Polyzoa, 26.

CANDEI'NA, D'Orb.—A modification
of the Textularian type of Foraminifera

;

being Verneuiline (that is, built up with a
three-sided alternation), and having a row
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of pseudopodial pores along the base of its

last chamber.
Bibl. D'Orbigny, For. Foss. Vien. 103,

pi. 21. f. 28 ; Carpenter, Introd. Foram. 192.

CANDONA, Baird ( Oypris, in part Miill. ).

—A genus of Entomostraca, of the order

Ostracoda, and family Cypridse.

Char. Two pairs of antennas ; superior

long, with numerous j oints and a pencil of

long filaments ; inferior stout and pediform,

without a tuft of long hairs or filaments (see

Cypbis) ; eye single ; motion creeping only.

Five British species ; aquatic.

C. albicans, Br. ; lactea, Bd. ; eompressa,

Koch ; Candida, Miill. ; and detecta, Miill.

Bibl. Baird, Brit. Entumostr. p. 159

;

Norman, Ann. Nat. Hist. 1862, ix. p. 40;
Brady, Linn. Trans. 1868, xxvi. p. 381.

CANNA.—A genus of Monocotyledonous
plants belonging to the same natural family

as the arrow-root (Marantaceas ), and valu-

able from the same cause. Tous-les-mois is

a starch derived from the tubers of a Carina,

supposed to be C. edulis, Ker. The grains

of genuine Tous-lcs-mois have distinctive

microscopic chnr..cters, as shown in PI. 36.

fig. 25, which is taken from a specimen in

the Kew Museum.
CANTIIAREL'LUS.—A genus of Aga-

ricini (Hymenomycetous Fungi), differing

from Ayaricus in the vein-like gills. The
most important species is C. cibarius, which
is a frequent article of food on the continent,

though in general but little esteemed in

this country. It is of a beautiful egg-

yellow tint, and has a very fragrant per-

fume. Several other species occur in this

country.

Bibl. Fries, Ep. ; Berk. Ontl, p. 215.

CANTHOCAMPTUS, Baird (Cyclops,

pt.
;
Miill.).—A genus of Entomostraca, of

the order Copepoda, and family Cyelopidse.

Char. Jaw-feet small, simple ; inferior

antennas simple ; ovary single.

Four species ; one aquatic, three marine.

C. mintitus (PI. 15. fig. 6). Thorax and
abdomen not distinctly separate, consisting

of ten segments, successively diminishing

in size, the last terminating in two short

lobes, from which issue two long filaments,

slightly serrate on their edges ; antennas

short, seven-jointed in the male, nine in

the female ;
inferior antennas simple, two-

jointed, the first joint with a small lateral

[joint, terminated by four setas; feet five

pairs.

Common in ditches ; colour reddish

;

length about 1-15". (PI. 15. fig. 6: a, in-

ferior antenna; b, first pair of jaw-feet;

e, second pair.)

C. cryptorum, n. sp., Brady. In a coal-

mine.
Bibl. Baird, Brit. Entom. ; Brady, Qu.

M. Jn. 1869, p. 23.

CAOUTCHOUC—A gum-resinous sub-
stance contained in the milky j uices of many
plants, but most abundantly in those of the

families Euphorbiaceas, Urticaceas and Apo-
cynaceas, whence the India-rubber of com-
merce is obtained. The caoutchouc appears

in the form of minute globules suspended in

a watery fluid containing a gummy sub-

stance, so that the milky juice may be
regarded as a kind of emulsion. For further

details, see Latex.
CAPILLARIES.—The minute vessels

which the blood traverses in passing from
the arteries to the veins.

Fig. 99.

Magnified 300 diameters.

One of the smallest vesscle from the arterial side. I,

smallest artery ; 2, transition vessel; 3, large capillaries;

1, small capillary. ". structureless membrane with few
nuclei, representing the adventitious coat ; b, nuclei of
the muscular fibre-cells; c, nucleus inside the small
arterv; d, nuclei of the capillaries and intermediate
vessel. From the human brain.

The capillaries appear to consist of *i deli-
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cate, transparent, tolerably resisting and
elastic membrane, and a number of oval or

rounded longitudinal nuclei ; but when
treated witli very dilute solution of nitrate

of silver, the-dark dyed outlines of epithelial

cells, to which the nuclei belong, are brought

to light (PI. 42. fig. 31). The diameter of

the human capillaries varies from 1-5000 to

1-1000", the most common being perhaps
1-3000". The size of the capillaries in the

Vertebrata generally, bears a relation to the

size of the coloured corpuscles of the blood.

Thus they are largest in Birds, Pishes and
Reptiles. The larger capillaries have thicker

walls and more numerous nuclei than the

smaller ones.

The capillaries branch and anastomose
ireely, giving rise to the beautiful networks

so well known as favourite microscopic

objects when injected.

The most important pathological change
which the capillaries undergo is that of

Patty Degeneration. The general ar-

rangement of the capillaries is best seen in

injected preparations (Injection). Their

structure may be examined in minute pieces

of well-washed brain, or of the retina ; a

minute portion of washed lung will answer
the purpose well. These should be dissected

with the mounted needles. The relation of

the capillaries to the surrounding minute
structures may be shown in portions of tissue

which have been imperfectly injected, or

injected with a liquid containing a small

quantity only of colouring-matter ; in these

the capillaries may be recognized by their

containing the scattered granules of the

colouring-matter. Acetic acid is frequently

of use in rendering the tissue transparent

and bringing the nuclei to light.

See Vessels and Circulation.
Bibl. Paget, Report, §c, Brit, and For.

Med. Rev. 1842, xiv. ; Kolliker, Mihr. Anat.

Bd. ii. ; Henle, AUgemein. Anat. ; Wedl,
Grundziige d. path. Hist. ; Frey, Histolo-

gie, tyc.

CAPNODIUM, Montague.—A genus of

Perisporiacei (Ascomycetous Pungi) grow-
ing as a kind ofmildew on leaves and shoots,

forming a blackish flocculent coat composed
of short, branched, beaded or moniliform

filaments, densely interwoven. The peri-

thecia arise vertically from this, and are

either simple or branched, at first simple

sacs, but probably afterwards thickened by a

layer of cells; a number of threads ultimately

grow up from the mycelium, partially cover

the central sac, and, closely crowded, some

of their tips project beyond it, forming a
fringe ; the cells of this fringe readily become
detached and appear to reproduce as conidia.

The central sac contains largish delicate asci,

probably often absorbed at an early period
so as to set the spores free in the cavity.

Particular joiuts of the filaments some-
times become pyenidia, producing free spores

in their interior, without asci.

Three species seem to occur in Britain :

—

1. C. elongatum, Berk. & Desm. On pear-

leaves.

2. C. (Fumago) quercinum, Pers., grows
on oak-leaves.

3. C. {Fumago) Footii, Berk. & Desm., on
evergreens, on the birch-tree, and on Mer-
eurialis perennis.

Blbl. Berkeley, Crypt. Rut. p. 275; Berk.

& Broome, Ann. Nat. Hist. 2nd ser. xiii.

p. 468 ; Berk. & Desmazieres, Journal Hort.
Soc. iv. 243; Montagne, Ann. Nat. Hist.

2nd ser. iii. p. 520.

CAPSOSIRA, K.—A genus of Rivu-
larieas.

Char. Filaments erect, narrow, crowded,
parallel, moniliform, sheathed ; cells thick-

walled.

C. Brebissonii. Greenish black. On stones,

in streams (France).

Bibl. Kutzing, Sp. Alg. 344.

CARAPACE, or lorica.—A term some-
what indefinitely applied to the whole or a
part of the shell or outer coat of certain

animals—as those belonging to the classes

Crustacea, Rotatoria, Infusoria, &c.
In regard to the Rotatoria and Infusoria, it

has been divided into :—the testa or testula,

an envelope resembling that of the tortoise,

within which the body of the animal is en-

closed, the head and the tail being free—as

in the genera Brachionus, Monura, Colurus,

&c. ; the scutellum, a round or oval envelope,

covering only the back of the animal, in the

manner of a buckler; and the urceolw, a
membranous or firm envelope, sometimes
gelatinous, in the form of a bell or cylinder,

open at one end and closed at the other, and
within which the animal can completely
retract itself—as in Difflugia, (fee.

Ehrenberg extended the use of this term
also to the external envelope of Volvox,

Gonium, and the Diatomacese. As these

have been removed to the vegetable kingdom,
it is not now applied to them.
CARBA'SEA, Gray.—A genus of Infun-

dibulate Polyzoa, of the suborder Cheilo-
stomata, and family Flustradse.

Distinguished by the expanded, leafy,
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flexible, erect polypidoms ; and the cells

being arranged inmanyrows,on one side only.

C. papyrea (Ftustra carbasea, Johnst.)

(PI. 83. figs. 19, 20). Cells oblong, nan-owed
and truncate below, convex, unarmed. Deep
waters.

Bibl. Johnston, Brit. Zooph. 345 ; Busk,
Cat. of Marine Folt/zoa, 50.

CARBONATE OF LIME. See Lime,
Carbonate of.

CARBO'XIA, Jones.—A genus of small

Cypridiform Entomostraea , found in the

Carboniferous strata, and distinguished

chiefly bv their peculiar muscle-spot.

Bibl. T. R. Jones, Geol.Mag. iii. 218, pi. 9.

f. 4-10.

CARBONIC ACID.— The presence of

this gaseoua acid is usually determined by
the addition of another acid, as acetic or

muriatic, to the object under the microscope

;

and if colourless and inodorous bubbles
escape, it is concluded, and in most cases

correctly, that carbonic acid is present.

It must be borne in mind that if the object

be immersed in liquid, the gas may arise

either from this or the object ; for it is well

known that the escape of a gas from a liquid

charged with it is greatly facilitated by the

presence of a solid and especially a pointed

body, and that the gas escapes from the
liquid at its surface or point; thus the

false appearance is produced of the gas being
liberated from the body. Plence the import-
ance ofwashing the object before the addition

of the acid (Inteoduction, p. xxxviii).

When crystalline bodies of different forms
are present, these must be separated before

the addition ofthe acid, otherwise the bubbles
liberated from those of one kind, by escaping
at the surface of the others, may give rise to

the false conclusion that they were derived
from the former.

Recollection of the fact that carbonic acid

is readily absorbed by solution of potash,

would allow of the distinction of bubbles
of this acid from those of air.

Bibl. See Chemistry.
CARCHE'SIUM, Ehr.—A genus of

Infusoria, belonging to the family Vorti-

cellina.

Char. Pedicle branched, spirally flexible

;

bodies of the animals all alike (=branched
Vorticellee).

C.polypimim (PI. 2.3. figs. 20, 21). Bodies
conico-campannlate, colourless, broad and
truncate in front, margin prominent, pedicle

subumbellate ; aquatic; length of bodies
1-58G to 1-430".

Ehrenberg describes two other species,

C. pygmantm and C. spectabi/e.

Claparede and Lachmann define Carche-
sium as Vorticellina forming branched co-
lonies in which each individual is furnished
with a separate peduncular muscle,—ad-
mitting 3 species

:

C. polypimtm. Campanulate, expanded in

front ; cuticle smooth ; nucleus recurved in

a longitudinal plane; peduncle not jointed.

C. spectabi/e. Thimble-shaped, not ex-
panded; cuticle finely striated

; nucleus re-

curved in a longitudinal plane, with several
sinuosities; peduncle not jointed.

C. epistylis. Body very narrow, smooth
;

nucleus curved in a transverse plane
;
pe-

duncle distinctly jointed.

Bibl. Ehrenb. Iufiis. and Ber. d. Bert.

Akad. 1840, p. 199 ; Dujardin, Infits. p. 551;
Stein, Infusionsthiere, p. 48, &c. ; Clap, and
Lachm. Inf. p. 97.

CA'RIS', Latreille.—A doubtful genus of
Arachnida, of the order Acarina, and family
Gamasea.

C. vespertilionis is found upon the bat
(Vespertilio pipistretlits). It is probably a
young Eermanyssus.

Bibl. Latreille, Gen. Crnstac. et Insect.

i. p. 161 ; Audouin, Ann. d. Sc. Nat. Zool.

xxv. p. 41 2; Walckenaea-, Apteres (Gervais),

p. 227.

CARMINE.—This beautiful pigment is

sometimes used to feed Infusoria and fill

their sacculi or gastric spaces (Infusoria).
It is also used as a colouring-matter for

injections and for dyeing the tissues (see

Dyeing).
CAR'PAIS. See Gamasixs.
CARPENTE'RIA, Gray.—A genus of

Foraminifera allied to Globiyerina, but
ceasing at an early age to grow spirally, and
then forming expanded tent-like chambers
which enclose the first-formed cells; at-
tached b}' the base to shells or corals, and
with a crater-like common aperture at the
apex. Siliceous spicules occur in the cells.

C. balaniformis. (PI. 42. fig. 28.)
Bibl. Carpenter, Introd. Foram. 186.

CARrOMI'TRA, Kiitz.—A genus of
Sporochnaceoe (Fucoid Alga?) containing
one rare British species, C. Cabrera; Clem.,
remarkable for the peculiar mitre-shaped
conceptacle containing the spores.

Bibl. Harvey, Br. Marine Alg. pi. 6 B.,

Phye. Brit. pi. 14.

CARTILAGE.—Cartilage consists of a
firm, but elastic, bluish, milky or yellowish

substance, which morphologically forms
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either a simple parenchyma composed of

cells, or a structure consisting of cells

immersed in an intermediate basis, probably

also of original cell-structure.

The cells of cartilage are usually round,

oval, elongated or angular, frequently flat-

tened and sometimes spindle-shaped. In
some cartilage they appear stellate, as in

that of the cuttle-fish, the sharks and rays,

and enchondromatous growths ; but it has
not been determined in these instances

whether they are really stellate, or whether
the stellate appearance arises from the ex-

istence of secondary deposit within cartilage-

cells of the common forms.

Magnified 350 diameters.

Primary (parent-) cells with one and two nuclei, or
two and four secondary cells and intervening basis.

From the cranial cartilage of a full-grown tadpole.

In the ossifying pseudo-cartilage of true

bone, real stellate cells are however met
with. See Bone.

Fig. 101.

Magnified 350 diameters.

CellB from the gelatinous nucleus of the interverte-
bral ligaments. 1, large primary cell a, with a Beptum
formed by two secondary cells, and five tertiary cells

or cells of the second generation with concentric walls
and shrunk nuclei c in the small cell-cavities. 2, pri-

mary cell a, with two secondary cells separated by a
delicate septum 6, with thickened walls, a small cavity
and a shrunk nucleus c.

The cell-walls are generally thick, and

frequently composed of several layers. The
contents consist of a clear liquid and a
nucleus ; sometimes the cell and sometimes
both the cell and the nucleus contain one or

more globules of oil. The cells also fre-

quently constitute parent-cells, i. e. cells

containing other or secondary cells within
them, these containing also nuclei or tertiary

cells.

The secondary and tertiary cells some-
times exhibit well the internal layers.

The intervening basis, when present, is

either homogeneous, finely granular, or

fibrous ; sometimes the fibres are distinct

and can be isolated. The simplest form of

cartilage, viz. that composed of cells only, is

met with in the chorda dorsalis of embryos,
in the adult skeleton of many fishes, and in

the cartilage of the ear of many mammals.
It is beautifully seen in the chorda dorsalh

of a young tadpole or young Triton, or in

the ear of the mouse (PI. 40. fig. 38). In the

latter instance, each cell is filled with a
globule of oil, which must be separated by
digestion in ether before the cell-structure

can be properly examined ; but boiling on a
slide in solution of potash, or the addition of

sulphuric acid will liberate the globules of

fat from parts of a section. This variety of

cartilage exactly resembles in appearance a
section of vegetable cellular tissue.

The second variety of cartilage, in which
the basis is homogeneous or finely granular

(yet of cellular origin), or true cartilage as

it is called (PI. 40. fig. 39), is met with in

the larger cartilages of the respiratory or-

gans, in the articular, costal, ensiform and
nasal cartilages. In this the cell-walls

are closely adherent to the intercellular

basis, so that they are rarely visible with-
out the use of reagents. The cells are

most numerous in the articular cartilages,

and are mostly smaller the further they are

from the bone. Their long axes are placed

perpendicularly to the axis of the bone,

except in a thin layer next the surface of

the joints, in which they are parallel to the

surface.

The third variety of cartilage or fibro-car-

tilage (PI. 40. fig. 40) occurs in the human
epiglottis, the external ear, the Eustachian

tube,the intervertebral ligament, &c. It con-

sists principally of fibres, single or in bundles,

sometimes running parallel, at others inter-

lacing, and between them lie the cartilage

corpuscles. Sometimes the basis of true

cartilage becomes fibrous,and true fibresmay
be found in it. The chemical composition
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of the components of cartilage has not been
satisfactorily determined. The homogeneous
basis usually consists of chondrine. The
cell-walls are composed of a substance allied

to elastic tissue ; they are not dissolved by
boiling in water, and are acted upon with
difficulty by acids and alkalies. The liquid

within the cells is probably albuminous ; it

is coagulated by water and dilute organic

acids, and is readily soluble in alkalies.

The fibrous elements of the fibro-cartilages

sometimes agree in composition with white

fibrous tissue, at others with the yellow or

elastic tissue.

When sections of cartilage are subjected

to the action of Schultze's test, the cells

are coloured red, but not the basis.

The only instance of cartilage occurring

in the Invertebrata, is found in the Cepha-
lopoda (Sepia).

For an account of the minute anatomy of

cartilage in disease, we must refer to the

valuable papers of Dr. Redfern in the Edin-

burgh Monthly Journal for 1849, 1850, and
1851. See also Enchondeoma.

Bebl. Kblliker, Mik. Anai. Bd. i. ; Paget,

Brit, and For. Med. Iter. 1842, xiv. ; Henle,

Allg. Atwt. ;
Redfern, Ed. Month. Journ.

1854; Mulder (and Donders), Physiol. Che-

mie ; Frey, Histol. p. 172 ; Bubnoff, Ber.

d. Wieii. Akad. lvii. (M. Micr. Joum. 1869,

p. 127).

CASEEVE is the proteine constituent of

milk. It possesses no microscopic charac-

ters.

Some years since, a tmnbler containing

porter, at the bottom of which was a small

quantity of a whitish sediment, was brought

to us for examination, suspicion being enter-

tained that the white deposit consisted of

some poisonous substance which had been
added by awomanwith the view ofpoisoning

her husband, the two not being on good
terms. The deposit examined microscopi-

cally and micro-ehemically was found to

consist of an amorphous substance, giving

the chemical reactions of a proteine com-
pound, with entangled globules of oil. This

rendered it probable that it consisted of the

caseine of milk, with globules of butter.

It was afterwards recollected that milk had
been put into a tumbler kept in the place

from which this had been taken ; and thus

the matter ended.
Bibl. See Chemistry.
CASSAVA.—The coarser part of the

starch (tapioca being the finer) derived from
the tuberous root of the Jatropha Manihot,

L. (Janipha Manihot, Knth. ; Manihot uti-

lissima, Pohl), a Brazilian plant of the

family Euphorbiaceae. The starch-grains

are represented in PL 36. fig. 14.

CASSEBEE'RA, Kaulf.—A genus of

Adiantece (Polypodiseous Ferns), nearly re-

lated to Adiantum. Exotic.

CASSIDULI'NA, D'Orb.—A group of

Foram inifera subordinate to Bulimina. The
chambers are alternate in unequal pairs, and
form a more or less discoidal, instead of

spiral, coil. The aperture is oblique, formed
by an inverted slit-like fold of the lower
part of the septal face, as in Bulimina.

Two British recent species, C. Irevigata

(PL 18. fig. 45) and erassa, are common ; and
a few others, with these, are found in all

seas, and in the middle and later Tertiaries.

Bibl. Williamson, Recent Foram. 68,

figs. 140-144; Carpenter, Introd. Foram.
197; Parker & Jones, Phil. Trans, civ. 377.

CATASCOPIUM, Brid.—A genus of
Bartramioidese (Acrocarpous Mosses).

Bibl. Wilson, Bryol.Brit. p. 285; Berke-
ley, Brit. Moss. p. 168.

CATEXEL'LA, Grev.—A genus of Cryp-
tonerniaceas (Florideous Algse) , represented

by one British species, C. Opuntia, which is

not uncommon on marine rocks near high-

water mark. It presents a mass of creeping

fibres, from which arise densely matted
fronds 1-2 to 1" hijrh. Colour dull dark

Fia-. 102. Fia\ 103.

CaU'nella Opuntia.

Fig. 102. Fragment of n frond, with lateral capsular
bodies containing the favellidia. Magnified 10 dia-

meters.
Fig. 103. Transverse section of the axis, showing the

immersed tetraspores. Magnified 50 diameters.

purple. The faveilidia are contained in the
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lateral capsular bodies (fig. 102) ; the tetra-

spores are imbedded in the periphery of the

loosely cellular axis (fig. 103).

Bibl. Greville, Air/. Brit. pi. 17 ; Harvey,
Br. Mar. Ala. pi. 20B ; Phyc. Brit. pi. 88

;

Engl. Bot. (Rimlaria Opuntia), pi. 1868.

CATHARIWEA, Ehrh.—A genus of

Polytrichaceous Mosses, containing some of

the Polytricha of authors, having a naked
calyptra ; = Atriclmm and Oligotrichum of

Wilson's Bryologia.

BffiL. Wilson, Bn/ol. Brit. pp. 202, 204.

CATTLE-PLAGUE or Rinderpest.—
This terrible disease requires a brief notice

on account of its microscopic relations.

Careful examination of the muscles of ani-

mals which had died of it showed the pre-

sence of "Entozoa." These were found
afterwards to be Psorospermi(e, and to exist

in healthy as well as in diseased animals ; so

that they had no connexion with the malady.

Bibl. Beale, Qu. Micr. Journ. 1866, p.

141 (figs.) ; Cobbold, Entozoa (Sitppl), p. 40.

CAYENNE PEPPER.—This substance

consists ofthe ground seed-vessels of various

species of Capsicum ; it is often adulterated

both with substances increasing the bulk,

and with mineral colouring-matters. For
the detection of the former the microscope

is employed, first studying the characters

observed in the true unground peppers.

Turmeric and rice-flour are named as falsify-

ing substances ; red earths, vermilion, and
red lead are detected by chemical analysis.

Bibl. Hassall, Food Adulterations, p. 460.

CECIDOMY'LA, Latr.—A genus of Dip-

tera, of the family Tipulidse.

C. tritici is the wheat-midge, which de-

posits its eggs in the flowers of com. The
yellow larvae wound the ovary, and so cause

a form of blight.

C. destructor, the American wheatxtnidge,

or Hessian fly, is still more injurious to

crops.

These insects may be found among the
ears of corn in the evening during the month
of May or June.

Bibl. Kirby, Linn. Trans, iii. iv. v.

;

Westwood, Intr. 8,-c. p. 519 ; Sidney, Blights

$c. p. 109 (Eel. Tract Soc).

CE'CROPS, Leach.—A genus of Crusta-

cea, of the order Siphonostoma, and family

Caligina.

C. Latreillii. Found on the sun-fish

(Orthagoriscus nwla). Female, length 1",

male 1-3".

Bibl. Baird, Brit. Entomost. p. 289 ; V.
d. Hoeven, Handb. d. Zoologie, i.

CEDAR.—The Cedar of Lebanon is the
Abies or Pinus C'edrus. The fragrant so-

called 'cedar,' of which pencils &c. are

made, is the wood of Juniperus virginiana.

See Conifers and Wood.
CELL, Animal.—The tissues and organs

of animals, like those of plants, are in great

part made up of cells ; but the full-grown
structures of animals are strikingly distin-

guished in general from those of vegetables

by the departure from or disguisai of the
primitive cellular constitution.

Under the head of Cell, vegetable,
the cell is defined as a vesicle or sac con-
sisting of a membrane composed of cellu-

lose, containing within it a nitrogenous
structure, the vital part, called the primor-
dial utricle, or protoplasm. In animals this

protoplasm may exist alone, without a
membranous envelope forming the true cell

or closed sac, as in Amoeba and analogous
organisms ; but ordinarily the animal cell,

like the vegetable, is a true shut sac, en-

closing liquid or gelatinous protoplasmic

contents, the membrane, however, being
here almost always composed of a nitroge-

nous compound, and only in a few cases of

cellulose or allied substances such as pre-

vail in the solid parts of plants.

The membrane of animal cells is ordinarily

transparent and colourless, mostly smooth,
and so thin as to exhibit only a single

boundary line ; more rarely the membrane
is tolerably firm, presenting a measurable
thickness,—while it is sometimes very thick,
and appears to consist of several layers.

Occasionally the membrane has a granular

appearance, arising from projections de-

pendent on granules lying on the inside.

No structure can be detected in the cell-

membrane itself.

The membranous cell generally contains

a liquid or semifluid protoplasm, the consis-

tence of which varies ; in this float, or are

suspended, molecules, granules, globules or

other very minute cells. In addition to

these, we frequently find one or more of

those bodies which are termed nuclei, often

attached to some part of the celi-wall.

The nuclei again contain nucleoli. The
cell-contents likewise include, in particular

structures, products of secretion,—matters
separated by the cells from the circulating

fluid, as in the cells of the renal epithelium,

&c,—also crystals, pigment, &c.

The forms presented by animal cells are

not so varied, or generally so geometrical,

as those occurring in the cells of vegetables.

k 2
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In regard to size, the largest are the yelk-

cells of ova, especially of Birds and Reptiles,

and of some animals consisting of a single

cell, as certain of those curious organisms

the Gregarinte.

The nuclei are usually spherical or lenti-

cular, non-contractile, transparent, and co-

lourless or yellowish. They are sometimes

solid or homogeneous, at others they are

vesicles, -with a very delicate membrane.
They sometimes contain, exclusively of the

nucleolus, a transparent colourless or yel-

lowish liquid, in which water and acetic

acid produce a precipitate of granules re-

sembling those existing in the cell-con-

tents ; hence in the ordinary manner of ex-

amining them, they seldom present their

natural transparency.

The nucleoli are rounded, well defined,

very minute, sometimes immeasurable.

Chemically, the cell-membrane ordinarily

consists of a proteine compound ; it is mostly

dissolved, or rendered so transparent as to

become invisible, by acetic acid and solution

of potash. Cell-membranes composed of

cellulose occur in some animals, as in the

Tunicata, &c. ; it is detected here, as in

plants, by the action of iodine and sulphuric

acid. The nucleoli consist also of a proteine-

compound; they are soluble in potash, but

not in acetic acid. The action of potash

distinguishes them from globules of fat.

The carmine-ammonia solution lias a much
more rapid and powerful dyeing action

upon the protoplasm and the nuclei than

upon the cell-walls.

It must be remarked that the appearances

interpreted to be nuclei and nucleoli, fre-

quently are not respectively identical in

kind : the nuclei are sometimes homogene-
ous, at others true cells ; sometimes they

relate to the formation of the cell, at others

they are young secondary cells, vacuoles,

&c. ; the same applies to the nucleoli. These
important points have not hitherto received

sufficient attention.

Cells, or rather their protoplasms, are

endowed with peculiar vital forces, by which
they are capable of free movement, absorp-

tion, and the elaboration of the absorbed

matter ; of growth, reproduction, and of

secretion. The entire organism ofthe higher

and most of the lower animals, consists at

a certain period of life, of cells, sometimes
of protoplasm alone.

Formation of cells.—Cells are formed in

two ways ; either from a blastema, proto-

plasm, or formative substance existing with-

out, or contained within, other cells. The
protoplasm is a semifluid substance, consist-

ing of proteine, fatty matter and salts.

The formation of cells in a free blastema
is not a general process ; in fact, its occur-
rence is now mostly denied. The only in-

stances of its supposed occurrence in man
and the higher animals were in the forma-
tion of the chyle and lymph corpuscles, the
cells of certain glandular secretions (seminal
cells, ova), and glandular organs (the closed

follicles of the intestine, the lymphatic
glands, the splenic corpuscles with the
splenic pulp, and the thymus) ; lastly, of

the cellular elements in the impregnated
uterus, in the corpus luteum, the marrow of

fcetal bones, and in the soft ossifying blas-

temata. In the case of the chyle and the

spleen, at the commencement of cell-forma-

tion, there occur roundish, apparently homo-
geneous bodies of 1-11000 to 1-5600" dia-

meter, which, increasing in size, soon appear
distinctly as vesicles (fig. 10-t), and on the

Fig. 104.

Magnified 350 diameters.

Contents of a Malpighian body from the spleen of an
01. a, Bmall, b, larger cells ; c, free nuclei.

addition of water, exhibit an internal large

body resembling a nucleolus, as also several

granules. The minute details of this stage

of the process of formation are not accu-
rately known. As soon as the nuclei are

formed, cell-membranes are formed around
them, but not always in the same manner.
Sometimes the cell-wall is deposited directly

around the nucleus, so that it is but little

larger than the latter ; at others the nucleus
becomes surrounded by a larger or smaller
quantity of protoplasm which becomes
more solid, and around which the cell-

membrane is subsequently deposited. The
latter occurrence has hitherto only been
satisfactorily observed in the case of the
ovum, in which the germinal vesicle, t. e.

the nucleus of the ovum-cell, which is

formed first, becomes surrounded by a quan-
tity of yelk, before the vitelline membrane
is formed. On the other hand, the forma-
tion of the cell-wall directly around the
nucleus has been supposed to take place in

all the other localities mentioned above, and
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to be especially shown by the occurrence of

free nuclei and larger cells, together with
very small cells closely surrounding the
nuclei, or separated from them by a slight

interval ouly. It is possible that in this

instance also, the cell-membrane, even at

its first formation, may be separated from
the nuclei by a quantity of protoplasm too

minute to be detected.

The free formation of cells has been ob-
served by Weissmann in insects during de-

velopment.
The extra-cellular formation of cells is

unknown in plants. And probably, when
observers are agreed, it will be found that

all protoplasts and cells are derived from
parent-protoplasts by some form of segmen-
tation.

The endogenous method, or the formation

of cells within others, is very common, and
may be readily observed in the tissues of

embryos. In the most ordinary form of this

kind of cell-formation an original or parent-

cell produces within it two secondary cells,

which from the first completely fill it. The
first phenomenon observed in the parent-

cell is the increase of the nucleus, which
acquires two nucleoli, becomes elongated
and resolved into two nuclei. After this

the nuclei separate from each other, and a

partition is formed between the cells, di-

viding the parent-cell into two perfectly

distinct spaces, each of which encloses a

nucleus and half of the contents (fig. 100).

Fig. 105.

Magnified 350 diameters.

An elongated nucleus, and one containing two secon-
dary nuclei, from the ovum of an Ascaris dentata.

The exact manner in which the increase of

the nucleus occurs is not certain, but it ap-

pears that the nucleoli always become re-

solved into two by subdivision and then

separate from each other. In the nuclei,

which at the same time become elongated,

the first trace of division is then usually a

median partition, which in favourable in-

stances appears to arise from the presence

of two secondary cells in close contact by
plane surfaces and entirely filling up the

parent nucleus. Very frequently nothing

is seen but first an elongated nucleus with

a partition and two nucleoli, and then two

hemispherical nuclei in contact by their

plane surfaces (fig. 105), no endogenous
nucleus-formation being perceptible ; in this

case, division of the nucleus has taken place,

the parent-nucleus containing two nucleoli

becoming finally resolved into two by a

deeper and deeper constriction. This mode
of cell-formation is often continuously re-

peated, frequently so long as the growth of
the organism continues. The parent-cells

then either continue their existence as such,

or they disappear sooner or later as histo-

logically distinct formations, and become
consolidated with the substance connecting
the cells.

The occurrence of this endogenous cell-

fonnation, which agrees essentially with the

formation of cells in a free protoplasm, is

well established in the case of the young
cartilages of all animals, and also probably
occurs in embryonic organs in general, in

which, from the period at which they con-

sist of true cells, the entire growth depends
upon the multiplication of the existing cells

without free cell-formation. It also occurs

in pathological products, as in cancer.

In addition to this, the most common
kind of endogenous cell-formation, there are

others, viz.

a. In the ova ofmost animals at the earliest

period of development, a peculiar process

occurs called the segmentation of the yelk,

which must be regarded as preliminary to

the formation of the first embryonic cells,

and which, as the ovum bears the import of

a simple cell, falls under the type of endo-
genous cell-formation. The essential fea-

tures of the segmentation are as follows.

After the original nucleus of the ovum-cell

—the germinal vesicle—has disappeared in

consequence of impregnation, the granules

of the yelk no longer remain aggregated
into a compact mass as before, but become
distributed throughout the entire cell. The
first sign of commencing development is

then constituted by the formation of a new
nucleus—the first embryonic nucleus, around
a new nucleolus, which acts as a centre of

attraction to the yelk, and causes it to re-

unite into a globular mass—the first glo-

bule of segmentation. In further develop-

ment two new nucleoli are formed from the

first nucleus by endogenous growth, which,
as soon as they are set free by the develop-

ment of the parent nucleus, become separate

from each other, act as new centres to the

yelk-granules, and thus the first globule of

segmentation become resolved into two.
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The increase of the nuclei and of the glo-

bules of segmentation continues in the same
way, the first always preceding, until a very
large number of small globules are present,
which entirely fill up the yelk-cell ; some-
times, but exceptionally, the globules are

not resolved until the nuclei have become
increased to three or four, so that three or

four globules are formed from each, instead

of two. This process is termed total seg-

mentation, because here the entire yelk is

applied to the newly-formed nuclei : partial

segmentation agrees with this in all essen-

tials, and only differs froni it in the circum-
stance that in it, not the whole of the yelk,

but a larger or smaller part of it, varying in

different animals, envelopes the nuclei in

process of formation (figs. 106-108).

Fig'. 106,

f.

Fig. 107.

2

Magnified 350 diameters.

Three ova of an Ascaris nigrovenosa; 1, in the first.

2, in the second, and 3, in the third stage of segmenta-
tion, with two, four and Isixteen segmentation-glohules.
a, outer coat of the ovum ; 6, segmentation-globules.
In 1, the nucleus of the lowest globule contains two
nucleoli ; in 2, the loweBt globule two nuclei.

"When the process of segmentation has
reached a certain stage, the segmentation-
globules become surrounded with mem-
branes and form true cells, whence it ap-
pears justifiable to arrange this process with
endogenous cell-formation. In fact it is

nothing more than a preliminary to cell-

formation in the ovum-cell, and only differs

from the ordinary phenomena of this kind
in the circumstance that, first, the nucleus

of the parent-cell or the germinal vesicle in

most cases has nothing to do with it ; se-

condly, the parent-cell itself persists ; and,

thirdly, the portions of the contents formed
in it by the successive increase of nuclei do
not assume the form of cells until subse-

quent generations. This view is moreover

iustified, since the cells formed from the
ast segmentation-globules continue for a
long period to multiply by endogenous pro-

duction (or division), and the entire seg-

mentation-process may be regarded as a
kind ofendogenous cell-formation, in which,
on account of the rapidity with which the

nuclei increase, in the first generation of
globules it does not come to the formation
of membranes (see Ovum).

6. In some respects allied to segmentation
are those forms of endogenous cell-forma-

tion in which a greater or less number of
secondary cells are formed within persistent

parent-cells, as seen here and there in carti-

lage, the suprarenal capsules, the pituitary

body, &c. In this case, either two second-
ary cells are formed in the usual way in a
cell, almost or entirely filling it, and from
these other generations, either free or all or
individual ones enclosed in parent-cells of

the second and subsequent generations ; or
only one secondary cell is formed in a cell,

whence cell-formation then proceeds in
either manner (fig. 109) ; or the secondary
cell is formed in a bud-like protrusion of the
parent-cell (see Echikococcus).
The formation of a larger number of

nuclei within cells, which frequently pre-
cedes cell-formation, but may also exist

alone, may be well arranged under endo-
genous cell-gTowth. Even in ordinary en-
dogenous cell-formation (and also in seg-

mentation) we not unfrequently find three

and four nuclei in one parent-cell, so that
then, instead of two, a larger number of se-

condary cells are formed at once, as e. g. in

the liver-cells of embryos. In certain ani-

mals (Cucullanus, Ascaris dentata, Distoma
and the Cestoidea), instead of segmenta-
tion-globules, in the (irst stage of develop-
ment nuclei only are formed in the ovum-
cell, which do not become surrounded by
cell-membranes until they have accumu-
lated into a large heap by successive endo-
genous gi-owth. The same appears to take

place in the cells of the germ of the Crus-
tacea, in which from ten to twenty nuclei

frequently exist. The numerous nuclei,

however, in the seminal cells of most ani-

mals appear usually to have no connexion
with cell-formation, because the seminal
filaments are developed within them ; and
the same applies to those cells of the lower
animals, the numerous nuclei of which are

converted into urticating organs. "Whether
in these cases the nuclei multiply by divi-

sion or endogenous growth is unknown.
Cell-formation by division ha-s been ob-

served in the coloured blood-corpuscles of
the embryos of Birds and Mammalia, and
the earliest colourless blood-corpuscles of

the larvae of frogs (tadpoles) ; it also pro-

bably occurs in the colourless blood-cor-

puscles of embryos and the chyle-cor-
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Magnified 350 diametera.

Cartilage-cells from a fibrous velvety articular carti-
lage of the condyle of a human femur; all lying in a
fibroUB basis, and easily isolated, a, single cells, with
or without thickening of the cell-wall, and one or two
nuclei ; 6, secondary cells, or cells of the first genera-
tion, with one or two nuclei,—one, two, five and many
cells in the parent-cells o' : c, cells of the second gene-
ration, one to three in those of the first, o, b ; d, free
group of secondary cells.

puscles of adult Mammals. In all these

cases, the cells first hecome elongated, and
the single nuclei appear to become divided
into two ; the cells are then constricted in

the middle and finally resolved into two,
each with a nucleus (PL 40. fig. 36).

A peculiar kind of cell-growth, most
nearly allied to division, occurs in the cells

of the ivory of the teeth ; in which, while
continually elongating, the nuclei enlarge

from time to time and become constricted,

so that whilst that portion next the ivory

ossifies, the remainder serves to a certain

extent as a reserve for the subsequent for-

mation ofnewly ossifying portions (fig. 110).

The term cell is frequently used, in a
totally different sense, to denote a partially

closed space, or the cup-like body enclosing

Magnified 350 diameters.

Ivory-cells from the tooth of a dog.

the space ; as in the case of the cells

of a Polype, or Polyzoon, the cells

of a sponge, &c.

Bibl. Treatises on Physiology;
Schwann, Ueber die Einstimmung,
Sfc. (Sydenham Soc.) ; id. Wagner's
Physiol, by Willis ; Valentin, Phys.

;

Kolliker, Gewebelehre d. Menschen
(and the literature therein) ; Siebold, Zeit-

schr. f. Wissens. Zool. i. p. 270; Rollett,

Strieker's Handbuch (New Syd. Soc.) i.

;

Frey, Histologie ; Cohnheim, Virchow's Ar-
chiv, xl. ; Recklinghausen, ibid, xxviii.

;

Weissmann, Zeitsch.f. Pat. Med. 3rd ser. xv.

CELL, Animal, artificialformation of.
—

When oil is immersed in a liquid containing

albumen, it becomes surrounded by a layer

of coagulated albumen, forming a cell; and
this cell will exhibit the phenomena of en-
dosmose and exosmose in the same manner
as any natural cell. The same phenomenon
has been observedwith metallicmercury and
albumen, chloroform and albumen, chloro-

form and chondrine, &c. It has not yet
been satisfactorily explained. The natural

formation of cells has been supposed to be
produced by this method; but it appears
inapplicable to the purpose, as the nuclei or

masses of blastema, around which cells are

formed, do not consist of fat.

See Concretions.
Bibl. (Ofthe above;) Ascherson, Mailer's

Archiv, 1840, p. 44, &c; Wittich, Dehymeno-
gonia albuminis, Regiomont. 1850 ; Harting,
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Neder. Lane. Sept. 1851 ; Melsens, .B(rf/. de

VAcad. de Bel;/. 1850; Panum, Archiv f.
Path. Anat. iv. 2; Bennett, Ed. Month.
Journ. viii. p. 166 ; Kolbker, Gewebelehre d.

Mensch. p. 10 ; Schmidt, Taylor's Scientific

Memoirs, v. p. 10.

CELL, Vegetable.—The definition of

the term cell in vegetable anatomy, ordina-

rily adopted, is, a closed sac composed of an
(originally') imperforate membrane formed of
the chemical substance called cellulose, this

membrane enclosing fluid contents so long as

the cell retains its vitality. All the solid per-

manent structures of plants are formed of

cells answering to this character, the differ-

ences of the full-grown tissues depending
upon peculiar modifications and alterations

ot the original cells. In animal structures,

the term cell is commonly applied, not only

to structures really analogous to the cells of

plants, but also to structures analogous to

the contents of the true cellulose cells, which,
however, are indeed in all cases the import-
ant living parts of the structure. All young
vegetable cells contain a quantity of semi-

fluid nitrogenous formative substance called

protoplasm, which protoplasm maybe chiefly

adherent as a thickish and more or less con-

tinuous layer to the inside of the cellulose

wall, forming a kind of lining to it, and
therefore enclosing all the rest of the con-

tents,^ which case it is called theprimordial

utricle (primordial-schlauch of Mohl) ; or this

dense protoplasm may fill up the whole
cavity of the cell as a gelatinous mass ;—or,

finally, the gelatinous mass of protoplasm

may emerge from the cellulose sac, with a
definite form and organization, furnished

with cilia enabling it to move freely in water

;

and here the primordial utricle presents

itself as independent, and indeed as the

primary element of all cellular tissue ; it is

found in this condition in the Confervoid

Alga3, in the zoospores. These free bodies,

devoid at first of a cellulose wall, are evi-

dently analogous to the corpuscles of ' sar-

code ' constituting certain animals, such as

Amoeba, while the cartilage-cells &c. of

animals are analogous to the cellulose sacs

of plants ; so that the confusion which
exists in the animal tissues is likely to ex-

tend to vegetable tissues if we adopt the

name which has been proposed by the Ger-
mans for these free protoplasmic organisms,
namely, that of primordial cells. Since the

structure to which the name cell is at pre-

sent applied in vegetable anatomy is in

pretty close accordance with the common

acceptation of that word in ordinary lan-

guage, indicating a hollow case, it seems un-
advisable to change the received nomencla-
ture, while it is evident that the use of the

prefix primordial to the word cell is not di-

stinctive enough, and will beget confusion
;

hence it seems desirable to apply a spe-

cial name to the newly detected and de-
finite form of organization, the free proto-

plasmic corpuscle. The term primordial

utricle answers all requirements, since the
isolated body is chemically and physiolo-

gically identical with the ordinary primor-
dial utricle lining a nascent cell, having in

like manner the function of forming a true

cell by secreting a layer of cellulose all over

its external surface and thus enclosing itself

in a sac.

In this work, then, the word cell, as ap-
plied to vegetable structures, is always used
m its ordinary sense, and the character of

the " primordial cell " of Cohn and other

German authors is given under the head of

Primordial Utricle.
Form.—Cells may present almost every

possible modification of form, and this

depends on two sets of conditions, the ori-

ginal development and shape, and the mode
of growth and expansion. It is frequently

stated that the primary forni of all vegetable
cells is that of a sphere, or at all events that

this is the type from which all the others

must be considered deviations. This is true

only so far as it is intended to signify that

most cells which originate free in the midst
of fluid, suffering no external compression,

have a globular form, and that in numerous
cases where cellular tissues are very lax and
free to expand in all directions, the compo-
nent cells acquire a globular form during
the enlargement to their full size. But in a

very large majority of cases the cells do not
originate in a free condition, they are pro-
duced by subdivision of older cells, and
consequently, when first developed, they
have the shape of the half, the quarter, or

whatever segment it may be of the parent-

cell; moreover, in a majority of these cases

the mode of expansion also depends upon a
special law of the particular tissue, or even
of such tissue in the particular group to

which the plant belongs, and not upon any
general law of globular expansion. The
above law does prevail widely in some fami-

lies, as in the Fungi, and we very frequently

see it prevailing in pithuptoacertain period;

but it will not hold as a general rule ; for the

lax tissues of leaves, of succident stems, &c.
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offer most striking deviations, as do also the

varied and often elegant forms of lower
Algfe. It is further stated in many books,

that the effect of pressure on cells having a

tendency to become globular, is the produc-

tion of a dodecahedral form ; but this again

is far too sweeping a generalization, and the

real fact is that globular cells of equal size,

expanding in a confined space, often become
twelve-sided by mutual pressure, but far

more often the cells of a tissue are of diverse

size, and hence a polyhedral form is much
more common (fig. 111). Cells may be

Fig. 111.

globular, as in the Yeast-plant, and many
lower Algse, in the lax tissue of young pith

of many Dicotyledons (PI. 38. fig. 14), &c.

;

oval, as is much more common in parenchy-

matous tissues ; squarish, as in cork (PI. 38.

figs. 16, 17) ; or tabular, as in the epidermis

of numerous plants, under which circum-
stances the side walls may be square,

rhombic, hexagonal or irregular, as in many
petals ; and the outlines may also be un-
dulated or even beautifully zigzagged, as in

the leaf of Helleborus fcetidu," &c, the petals

of many flowers, or in the leaf of the Pine-
apple (PI. 38. fig. 15), &c. ; while the upper
exposed face may be flat or vaulted, as in

most petals, or even papilliform, as in the

petals of the Sweet William
and ofmost flowers with glist-

ening surface. Cells may also

be cylindrical, and then either

with flat ends (fig. 112), as in

the parenchyma of many Mo-
nocotyledons and in the fila-

ments of Confervse, or round-
ed ends or attenuated ends,

as in wood and liber tissue

generally ; or they may he

prismatic, and then square or

six-sided, as in stems of most
herbaceous plants ; spindle-shaped, as in a
large number of woods, such as that of Co-
nifers, Box, &c. ; and, in fact, of almost every

conceivable form. In lax tissues, the walla

of the cells often grow very unequally at

Eig. 112.

113.

different points, whence result angular pro-

jections (bywhich the cells ordinarily cohere

together) (fig. 113); or these grow out into

arms or rays, producing stel-

late cells, as in the pith of

the Push (PI. 38. fig. 18),

and theparenchyma ofmany
aquatic plants, in the leaf-

stalk of the Banana, &c.
Cells which are free, as in

the lower Cellular plants,

sometimes grow out into

long tubular structures such
as Vaucheria, with a conti-

nuous cavity, and indeed sometimes ramify
into a complication of branches, as in Bry-
opsis and C'odium, while in Botrydium (fig.

75) the globular cell sends down a number
of root-like filaments which are mere pro-

trusions of its own wall. The cells of Chara
attain very large size. In the Flowering-

plants we have an example of extraordinary

growth of a single cell in the pollen-tubes,

which, in some cases, become as much as

three inches long.

Size.—The dimensions of cells vary to

infinity, and, indeed, often extremely in one
and the same tissue, but not as a rule. And
the diameter of cells is very frequently in-

comparably less than the length, as in all

filamentous and fibrous cells. Taking a very
general view, we may say that parenchyma-
cells vary from 1-250 to 1-1000" in dia-

meter ; but the spores of many Fungi mea-
sure no more than 1-6000 to 1-8000", while
the cells of the juicy parenchyma of many
fruits and piths attain as much as 1-100".

The smallest cells appear to occur in

Palnrella hyalina, where they measure the

1-83,000". In elongated cells, such as those

of liber and most woods, the diameter is

ordinarily less than in parenchyma, while
the length is far greater : thus in wood the

length varies from about 1-40 to 1-12",

while the diameters are respectively 1-300
and 1-100" ; in liber the length may extend

to 1-8 or 1-4", with a diameter of 1-800 and
1-400". (See Fibres.) Hairs composed
of a single cell often attain a great length,

as in Cotton, where a single filamentous

cell may measure 1 to 2". (See Tissues,
Vegetable.)

Cells may be examined either in situ, as

parts of tissues, or free, separated naturally

or artificially. For the first it is simply
requisite to make fine slices with a razor, in

various directions through the structure ; if

soft or thin it should be placed between the
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two halves ofa split vial-cork and sliced with
the cork, the cork being afterwards removed
from the slide with a needle. Slices of many
kinds of cellular tissue are made more clear

by the addition of a little diluted sulphuric

acid, which, however, often swells up.some
of the layers.

For examining isolated or nearly separate

cells, we may take the lower Algee or Fungi,

or germinating spores of the higher plants,

or we may separate the cells of the tissues of

higher plants. The parenchymatous tissues

may usually be separated into their elemen-

tary cells by maceration in water : the de-

composing ends of flowerstalks which have
been in water several days will generally

afford tissue in such a state that it may be
broken up with a needle

;
in the pulp of ripe

fruits, such as currants, strawberries, &c,
mere pressure separates the cells. Boiling

will do with some of the denser kinds

;

while for the woody tissues it is requisite to

heat fragments with a particle of chlorate

of potash and a drop of nitric acid (or let

them macerate for 12 to 24 hours), and wash
them well with water : liber-cells, woody
cells, &c. may be isolated by this means

;

or still better by treating them with chromo-
sulphuric acid (Intr. p. xl).

Formation of Cells.—This subject has
undergone a great amount of investigation

during the last few years, and the views
which have been propounded at various

times have conflicted strongly in many
points. It would be exceeding our limits,

however, to enter upon a critical examina-
tion of the theories of cell-development,

and we shall therefore confine ourselves to

a brief account of those phenomena and
laws of the reproduction of cells upon
which the diversity of opinion only affects

subordinate particulars.

All vegetable cells (using this term in the

sense of the cellulose sac with contents, as de-

fined above) in which the capacity for repro-

duction exists, contain an internal structure,

varying in its condition and appearance at

different epochs and in different plants or

parts of plants, called, in accordance with
Mold's proposal, the primordial utricle. This
structure consists of a layer of the proto-

plasm, a semifluid nitrogenous substance,

lining the cellulose wall of the cell. All

the other cell-contents are enclosed or im-
bedded in this primordial utricle, and with
it they collectively constitute what is called

by some authors the endochrome of the cell.

The characters of the Primordial Utricle

and of the Protoplasm are given in the
requisite detail under their respective heads.

In a very large number of cases, we find
in the primordial utricle at this time, a
peculiar body called the nucleus, to which
some writers attribute great importance in

the development of cells. Its nature is not
well defined ; but in the best observed cases
it consists of a small globular or lenticular

mass, apparently composed of protoplasm in

a condensed and granular (solid) condition.

It mostly exhibits one or more bright gra-
nules or points in its substance, which are
called nucleoli. Many authors consider this

body of the first importance in cell-de-

velopment; but as we are by no means
satisfied as to the character of its agency,
its peculiarities and its relations to the cell

are spoken of separately under the head of

Nucleus (PL 38. figs. 8, 9 n).

All development of new cells depends
upon the division of the primordial utricle

of existing cells into two or more portions,

which, becoming independent centres of
life, produce new cellulose membranes, and
become new cells. The phenomena in which
this law is manifested are far more varied
than would be imagined from this simple
statement. The numerous subordinate mo-
difications, however, maj' be arranged under
three principal heads :— 1. Cell-division,

sometimes called ?nerismatic cell-formation;

2. Cell-division with liberation of the new
cells ; 3. Free cell-formation.

1 . Cell-division is the process which occurs

in all reproduction of cells connected with
vegetative growth or increase of the mass of

existing structures. This is the manner in

which the cells are multiplied in the growth
of the thallus of the inferior plants, and in

the growth of the stems, leaves, roots, and
other organs of the higher plants. It occurs
also in the formation of the basidiospores or

stglosporcs of Fungi, the spermatid of these

and Lichens, of gonidia in the Lichens, and
conidia in the Fungi. The essential fact

observed in all the cases is, the division of

the primordial utricle of the parent-cell into

two or more distinct primordial utricles,

each of which secretes a layer of cellulose

over its whole surface ; and thus, when the

two are in apposition, a partition is formed
dividing the parent-cell into two or more
parts. The form of the daughter-cells de-

pends of course on that of the parent-cell

at the time of division. In the case of cel-

lulose tissues, such as those in the punctata
vegetationis of the buds of the higher plants,
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in cambium, &c, the division is ordinarily

into two halves, which respectively grow
until equal in size to the parent ; and either

both or only one of these divides again in

the same way, and so on, until the whole
structure is completed. It is evident that

the external forms of all cellular structures

must depend greatly upon the laws of divi-

sion of the cells of plants. For example, sup-

posing we start from a single square cell,

when this divides into two halves, and these

grow to equal the parent-cell, we have an
oblong figure ; if the half-cells divide again

in the same direction, we shall in time get

a long filament ; and if both new cells divide

again each time, the filament will grow much
longer in a given time than if only the end-

cell continually divided, leaving' one new cell

behind it at each division. If the pair of

cells produced by the first halving divide at

right angles to the first division, a square

group of four cells results ; and if this law
continues to act, a flat plate of cellular tissue

will result. Further, if the cells also divide

by horizontal partitions (in the third direc-

tion ofspace),the mass of cells will gradually

acquire thickness or height as well as length

and breadth. Lastly, if the cells of particular

regions cease to divide sooner than others,

irregular or complex but definite structures

will be produced—as those parts where the

cell-division goes on will emerge from the
general mass, in the Cellular plants as lobes,

and in the higher plants as conical bodies

which are gradually developed under simi-

lar laws into the organs. The diversities of

internal organization depend also to some
extent on the same laws, but less on these

than on the laws regulating the forms which
the cells acquire when full-grown.

Cell-division may be observed most easily

in the lower Cellular plants, or in the simpler

structures (such as hairs) of the higher plants

(PI. 38. figs. 8, 9). The Confervse afford

exceedingly favourable opportunities, as do
also the filamentous or thalloid structures

of germinating Mosses, Ferns, microscopic
Fungi, &c. The behaviour of the parent-
cell before division exhibits some diversities.

If a simple filament is increasing by cell-

division, the cylindrical parent-cells merely
elongate a little before dividing transversely.

If the filament is to branch, the wall of the
parent-cell bulges out gradually at the point
where the branch is to appear ; the bulging
soon becomes a pouch, and this pouch is

soon shut off by the formation of a partition

at its base. Bead-like rows of cells likewise

divide by budding in this way, as may be
observed, for instance, in the Yeast-plant

:

the new cell first appears as a little 'bubble'
on the side of the parent, with its cavity
continuous ; and after it has acquired a cer-
tain size, its primordial utricle detaches itself

from that of the parent, and a partition is

formed at the point whence the second cell

emerged (PI. 20. fig. 23).

Another point which must be noticed here,
is the question whether the parent primor-
dial utricle divides instantaneously, at a given
epoch, into the new utricles, or whether it

parts gradually, by a sort of constriction ad-
vancing from the surface towards the centre,

roughly comparable to what occurs when a
ligature is slowly drawn tight round an
elastic tube, or when a bar of soap is cut in
two by passing a string round it and gra-
dually drawing the loop tight. It seems
probable that the segmentation of the pri-

mordial utricle is always gradual, and it is

certain that it is so in many cases. Its

gradual constriction has been observed in

those Confervse where the primordial utricle

is a hollow sac, forming a lining over the
whole internal surface of the parent-cell;

it may be traced in the larger Conferva?, in

Spirogyra, &c, by keeping the plants grow-
ing in water under the microscope. It ap-
pears that the division is generally completed
during the earlier hours of the morning.

2. Cell-division with liberation of the new
cells.—The first step in this process is ana-
logous to what takes place at the outset in

the preceding set of cases ; but we find much
more important modifications here. This is

the mode of development of spores of the
Ascomycetous Fungi, of the spores and
tetraspores of the Algas, the spores of Li-
chens, the spores of all the higher Crypto-
gamia, the active gonidia or zoospores of the
Algas, the parent-cells of the spermatozoids
or active spiral filaments of the higher Cryp-
togamia, and of the pollen-grains of the
Flowering plants.

The general character is : Division of the

whole primordial utricle into segments,
which either acquire a cellulose coat within
the parent-cell before they are set free by
its solution or bursting, or escape from the
parent-cell without a cellulose coat, and
secrete this afterwards.

The following modifications occur :

—

a. Division of a nearly solid primordial

utricle into four, either directly or by two
halvings. This occurs in the development
of pollen and of the spores of Mosses, Ferns,
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&c. The parent-cells of the pollen or spores

become free in the interior of the anther or

sporange, by the solution of the walls and
septa of their parent^cells. The primordial

utricles of the free cells divide into four

segments, entirely tilling the cell. After
this, either partitions are formed between
these (pollen-cells), to be subsequently dis-

solved, or they at once clothe themselves
with a cellular coat (3farehantia). In either

case, they ultimately lie free in the parent-

cell, which is itself finally dissolved (PI. 38.

figs. 10-13).

b. Division of a homogeneous primordial

utricle into a large number of segments, each
ofwhich acquires a cellulose coat, the whole
of the new cells lying closely packed but
free in the parent-cell. This occurs in the

antheridia of the higher Cryptogamous
plants, in the formation of the parent-cells

of the spermatozoids, also in the formation
of the parent-cells of the spores and the

elater-cells of the Hepatica?. The formation

of the spores in the asci or theca? of the

Ascomycetous Fungi and the Lichens be-

longs either to this or the preceding case

(PL 29. fig. 12).

c. Division of the homogeneous primor-
dial utricle into segments which do not
acquire a cellulose coat until after they are

discharged from the parent-cell. This occurs

in the development of the zoospores of most
of the Confervoidea? (C'ladophora, Bryopsis,

Aehlya, Ulothrix, &c), where the primordial

utricles become free in the cavity of the
parent-cell when they divide, and break
their way out into the water, where they
form a cellulose coat after they have swum
about freely for some time by means of their

cilia.

d. Division of a sac-like primordial utricle

into a number of portions, which appear at

first as papilla? on the walls of the cell, and
finally become isolated in the cavity. This
occurs in the development of the gonidia

of Hydrodictyon, Botrydium, &c. These
last two cases are connected with a and b

by the circumstance that the zoospores or

active gonidia are replaced, under certain

circumstances, by cells ; that is, the bodies

produced in this way acquire a cellulose

coat before they leave the parent-cell.

Numerous intermediate conditions occur
which connect all these together ; and the

last case, d, does not differ essentially from
what takes place in the formation of the
endosperm-cells, placed under 3.

3. Free Cell-formation.—Here the new

cell is formed by a portion of the parent
primordial utricle separating itself from the
rest of the protoplasm, assuming a globular

or oval form, and secreting a cellulose mem-
brane upon its surface, so as to form a new
cell lying free in the cavity of the parent

primordial utricle. The most remarkable
instance of this case is the formation of the

germinal vesicles in the embryo-sac of the
Flowering Plants (PL 38. figs. 1-4). Other
cells sometimes occur, formed in the same
way, at the opposite end of the embryo-sac.

The embryo-sac also frequently becomes
filled, after fertilization, by a large increase

of free cells developed out of the layer of

protoplasm or primordial utricle lining the

walls ; these {endosperm-cells) accumulate in

the sac, and sometimes become consolidated

into a tissue (albumen ) in which the embryo
lies imbedded ; in exalbuminous seeds they
are re-absorbed during the growth of the

embryo. The embryo itself is developed from
the germinal vesicle by cell-division such as

is described under § 1 (PL 38. figs. 5, 6).

Karsten considers that the formation of

every cell within a living organ is original

;

and that the cell is not divided into two
new individuals by transverse septa or pro-

liferation.

The hypotheses of the independent origin

of cells from organic substances by generatio

aqnxvoca seem to require no notice ; but
allusion may be made to certain curious

phenomena which have been called 'abnor-

mal cell-formations,' occurring in some of

the Confervoids. The protoplasm of the

Siphonea? is very apt to collect into globu-

lar masses in injured filaments ; and these

globular masses apparently acquire a cellu-

lose coat in some cases : they have been
observed in Vaiieheria and Bryopsis; a some-
what similar phenomenon often occurs in the

contents of the cells of Spirogyra. It ap-
pears to be a kind of gonidial reproduction,

in which a portion of the living contents

are enabled to save themselves from the

general decomposition. (See Pseudogo-
NiniA.) Some forms which we incline to

refer here, have been described as distinct

genera and species of parasitic Alga? ; on
this subject see Pabasites, Chyteiditjm,
Pythium.

Membrane.—In all young organs of suc-

culent structures, and all the delicate tissues

of the higher plants, and in the majority of

the Cellular plants in almost the entire

organization, the cellular membranes consist

of a thin structureless pellicle, possessing a
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considerable degree of toughness and a cer-

tain amount ot elasticity. (C. J. Agardh
has indeed asserted that cell-membrane is

composed of spiral fibrous structure, but
this doubtless is an error as regards the pri-

mary membrane.) It is readily permeable
by water, while no orifices of any kind can
be detected in it; but young, and indeed
soft cell-membranes generally, imbibe more
or less water, and swell to some extent,

often becoming more or less gelatinous. It

is stated by Schleiden that the membranes
of nascent cells are soluble in water, but
general experience does not confirm this

statement ; the only approach to a corro-

boration of it that we have met with, is in

the lower Algae : the zoospores are often

extruded in the interior of an extremely
delicate sac formed of cellulose, which al-

most immediately vanishes and sets the

zoospores free. The external membranes
of many of the filamentous and unicellular

Algae become gelatinous, and gradually dis-

solve away as the inner membranes are

successively deposited, forming a gelatinous

coat (ex. gr. Protococcus, Nostoc, Desmidia-
cese, Diatomaceae, Zygnema, Oscillatoriefe,

&c.) ; the same also takes place in the de-
velopment of spores and pollen-grains, which
are set free by the parent-cell membranes
becoming dissolved. This, however, is

scarcely direct solution in water, and comes
rather under the head of decomposition.

Young and delicate cell-membranes are

perfectly transparent and colourless, as is

seen in the YeasVplant, in the mycelium of

Mildews, in the cellular tissue of tuberous

structures like the Potato, in piths (after

the mucilaginous cell-contents have been
removed). As they grow older, they often

become coloured, sometimes very deeply,

which is supposed, however, to depend on
the infiltration of foreign matters. In the
state of simple cell-membranes, where no
infiltration of foreign matter has occurred,

the application of sulphuric acid of moderate
strength, with solution of iodine in solution

of iodide of potassium, brings out a bright

blue colour ; and this is regarded as a test

for cellulose, the universal basis of vegetable

cell-membrane.

When the cell has attained a certain

age, new deposits of membranous substance

take place inside ; and the walls thus ac-

quire more or less thickness, together with
a very varied appearance, according to the

character of the deposits. The new layers

are known as Secondary Layers ; and the

term Cell-wall is perhaps the most conve-
nient collective term which can be applied

to the various structures produced by the
deposition of new layers of cellulose upon
the inside of the primary cell-membrane.
Although these new deposits are thin layers

of cellulose like the primary membrane, they
are rarely so totally devoid of detail struc-

ture, and in the majority of cases exhibit

orifices and irregularities of the most striking

character. Moreover, in one class of cases,

they are not deposited as a continuous coat,

but as a fibrous structure applied upon the
primary membrane, as in spiral-fibrous cells;

and in wood-cells they are formed one above
another to such a thickness that the cell-

wall loses its original membranous character,

and becomes a solid case, with the internal

cavity reduced to a comparatively small
chamber in the centre.

The simplest condition of a thickened
cell-wall is that met with in the unicellular
and filamentous Algos, where the primary
membrane becomes coated in the interior by
successive continuous layers of cellulose

exactly resembling itself, and which often
indeed can only be known to exist by com-
paring the thickness of old and young cells,

since no lamellation can be detected
;
gene-

rally speaking, however, the action of mode-
rately diluted sulphuric acid swells up such
membranes, and renders the lamellae more
or less distinct (PI. 38. fig. 24). The thicken-
ing layers of the unicellular and filamentous
Alga? are scarcely to be compared with those
of the cells of higher plants, since they are

rather to be regarded as the primary mem-
branes of new cells produced in the interior

of the older cells, in many cases set free by
the solution of the latter. These cell-walls

sometimes exhibit peculiar fibrous appear-
ances. See Spibal Structures.

These layers may be coloured blue by
sulphuric acid and iodine ; when very young
even by iodine alone; but when old or where
they undergo spontaneous solution into a
kind of jelly, as in filamentous Algae, this

cellulose reaction seems to fail—at all events
it is so uncertain in its behaviour, that,

although it gives a positive result in suc-
cessful cases, a negative result is altogether

inconclusive.

In the cells of the generality of plants of
higher organization, thesecondarycell-mem-
branes exhibit a striking difference from the
primary, inasmuch as we find them con-
stantly perforated by holes, slits, or orifices

of some shape, so as to leave the primary
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membrane bare, whence results a spotted or

streaked appearance of the cell-wall, as may
be seen even in cells with the walls still very-

thin, such as fully-formed pith-cells of the
Elder.

The earlier anatomists regarded these
spots or dots as orifices through the cell-

wall ; but they are in reality only pits open-
ing into the cavity of the cell, and closed

externally by the original membrane of the
cell. When the cell-wall becomes much
thickened, as in cells of homy albumen or

wood-cells, the layers successively deposited
over the inside, mostly correspond pretty

exactly with the earliest layers, and leave
the spots always free, so that these become
gradually converted into tubular canals run-
ning through the thick cell-walls (PI. 38.

figs. 21-23 and 27). In the majority of
cases, but not in all, the spots or pits in the
cell-wall are opposite to similar spots in

the walls of the adjacent cells, so that the
cavities of the two contiguous cells are only
separated from each other by the primary
membrane of each, as at first, allowing free

permeation of fluid from one to the other.

In old cells these primary membranes be-
come destroyed, and thus the cavities com-
municate freely through these canals run-
ning out through their hard thickened
walls. The various complications of these
pits are spoken of under the head of Pitted
cells.
The secondary layers are further distin-

guished from the primary membrane by the
prevalence of a tendency to assume the cha-
racter of spiral bands or fibres winding upon
the original cell-wall. This may be detected
even in many cells which remain quite mem-
branous, as in some Conferva; and many
hairs, also in pitted lignified cells, where the
thickening layer forms a general coat upon
the inside of the cell ; the liber-cells ofmany
plants exhibit a delicate spiral striation of
their walls, while some liber-cells display

it with especial distinctness. Some of these

cells give way in a spiral direction when torn

by pulling lengthwise. In parenchymatous
cells this spiral structure is often very fully

developed in all its varieties ; but it is espe-

cially characteristic of the vessels and ducts,

while in certain woods, as in Taxus, we
have a combination of the porous with the
spiral secondary deposits, the earlier thick-

ening layers leaving spots uncovered while
the latter ones are deposited along a spiral

line coiling up the cell-wall from bottom to

j;op, and thus the cell appears to have a spi-

ral fibre lying upon its walls. These struc-

tures are spoken of at length under the heads
of Spiral deposits and Pitted cells.

Cellulose is distinguished, when in the
form of membrane or fibrous structure, by
the blue colour it usually assumes when
treated with iodine (starch differs in its

granular form and its solubility in acids and
potash, and its swelling up in hot water).
The nitrogenous protoplasm is always co-
loured yellow-brown by iodine. The blue
colour appears in many membranous paren-
chymatous tissues when the cells are soaked
in tincture of iodine, dried, and then wetted
with water. In other cases it is necessary
to apply dilute sulphuric acid and solution

of iodine simultaneously. It is sometimes
difficult to bring out the blue reaction in

old cells ; various methods are had recourse
to for this purpose. In corky or other epi-

dermal tissues, the blue colour of cellulose

may be brought out by soaking the cells for

twenty-four hours or more in strong solution

of potash, washing it well, soaking in tinc-

ture of iodine, drying, and then wetting with
water. Old wood-cells undergo the same
change by boiling in nitric acid, instead of

treatingwith caustic potash, and then adding
the iodine, &c. as above. All the solid

structures of cell-membranes yield to one or

other of these means, and exhibit the blue
colour with iodine,which, if not indicative of

a composition of cellulose, points to a sub-
staDce intermediate between this and starch,

produced out of the cellulose by the chemical
action. The most characteristic property of

cellulose, however, is its solubility in am-
moniuret of copper. (See Cellulose and
Chemical Reagents. ) The cells of Fungi
and many Lichens and Alga? do not exhibit

the ordinary reactions of cellulose, becoming
brown instead of blue with iodine and sul-

phuric acid, and they are moreover not
dissolved by ammoniuret of copper; while
certain cell-walls of Lichens are coloured
blue by iodine alone, from the presence of

grauulose. Cell-membranes and their mo-
difications are examined, of course, in si-

milar preparations to those mentioned as

displaying the forms &c. of cells.

Btbl.— General. Henfrey, Elementary
Course ofBotany (Masters) ; Mohl, Vegetable

Cell, transl. by Henfrey, 1853 ; Schacht, Die
Pflanzenzelle, Berlin, 1852 ; linger, Anat. u.

1'hi/s. Pfianzen, Vienna, 1855 ; Meyen, P/tan-

zenphys. Phi/tutomie; Morren, Bull, de I'Acad,
dc Bruxelles, v. No. 3.—Development. Two
works, indispensable for the study of the
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state of this question, contain citations of

most of the important authorities, viz. Mohl,
Vegetable Cell, and Braun, jRejuv. (Ray So-
ciety, 1853); Pringsheim, Bau d. Pflanzen-
zelle, Berlin, 1854.—Cell-Membrane. Mohl,
On Cellulose, Bot. Zeitung. v. (Scientific Me-
moirs, 2nd ser. vol. i. 90) ; Bot. Zeit. xi.

753; Harting, Mulder's Physiol. Chem. transl.

by Frornberg, Edinb. 1849 ;
Botan. Zeitung,

v. 337 ; Kiitzing, Phil. Botanik, 1852 ; J. G.
Agardh, De Cell, vegetabili, &c, Lund. 1852;
Caspary, TJeb. Streifung der Zellenwand, Bot.

Zeit. xi. 801 ; Criiger, Die Primitive Faser,

Bot. Zeit. xii. 57, xiii. p. 601 ; Dippel, Ve-
getal). Zellenbild. 1858 ; Hofmeister, Handb.
d. phys. Bot. i. ; Karsten, Ann. Nat. Hist.

1863, xii. p. 1 ; 1864, xiii. pp. 265, 409, 479;
xiv. pp. 24, 124, 185. See also Primordial
utricle.
CELL-CONTENTS.—This term corre-

sponds, in regard to vegetables, to the word
endochrome as used by Thwaites, Ralfs, and
some of the French botanists. It refers

here most essentially to the primordial utri-

cle, as this is the part effective in develop-
ment, while the substances imbedded in or

lying in the cavity of this are variable ac-

cording to age, stage of development, &c.

See Primordial utricle.
CELLE'PORA, Fabr.—A genus of In-

fundibulate Polyzoa, of the suborder Chei-
lostomata, and family Celleporidae.

Distinguished by the massive, globose,

and incrusting, or erect and branched,

calcareous polypidom, and the irregularly

heaped vasiform cells, vertical to the com-
mon plane, with a beak on one or both sides,

furnished with an avicularium. Five British

species.

1. C.pumicosa. Rough, porous, massive

;

cells suborbicular, the mouth round. Com-
mon.

2. C. vitrina. Incrusting ; cells ovoid,

very small, pearly, and irregularly ar-

ranged.

Blbl. Johnston, Brit. Zooph. 295 ; Gosse,
Mar. Zool. 17; Busk, Mar. Polyz. ii. p. 85;
Paleont. Soc. (foss.) 1859.

CELLEPO'RID^E.—A family of Infun-
dibulate Polyzoa (Bryozoa), of the suborder
Cheilostomata.

Char. Those of the single genus Cellepora.

CELLULAR TISSUE, op Animals,
sometimes called fibro-cellular, connective,

or areolar tissue.

Cellular tissue is very generally diffused

throughout the bodies ofvertebrate animals,

fillingup the interspaces between the various

organs, and entering into the composition
of most of them.
The fibrous variety consists essentially of

white fibrous tissue, mostly containing the

elements of the yellow or elastic tissue.

The most common form of the white fibrous

element is that of minute, delicate, trans-

parent fibres, called fibrillse, with pale out-
lines (PI. 40. fig. 41) ; these are sometimes
single, at others united into bundles or fas-

ciculi. The fibres as well as the bundles
sometimes pursue a straight course; at others

they are elegantly curved and wavy, inter-

lacing in all directions, and leaving larger

or smaller areolae or spaces between them,
the larger of which are visible to the naked
eye. The fibrillee are about 1-40,000 to

1-20,000", and the fasciculi about 1-7000
to 1-3000" in diameter. In the fasciculi,

they are connected by an amorphous, trans-

parent, gelatinous substance. Intermingled
with the fibres, are elongate or branched
cells (connective corpuscles), or nucleated
protoplasts, which may be well examined
in the transparent laminse separating the

muscles of a trog's leg. When treated with
acetic acid, the fibres swell, become paler,

and lose their distinctness, the bundles ap-
pearing as if fused into a gelatinous mass
(fig. 29. p. 66) ; and round or elliptical nu-
clei, with their long axes parallel to the

direction of the fibres, are brought to view,
as in PI. 40. fig. 43.

The yellow fibrous tissue occurs in the
form of fine or coarser fibres, with dark
outlines ; these sometimes run straight, at

others they are wavy or reticular ; at others

coiled or forming rings around the bundles
of the areolar tissue, or running parallel

with and between them, sometimes forming
perforated membranes. They are best seen

when the tissue has been rendered trans-

parent by the addition of acetic acid. This
tissue is not now regarded as distinct, but

as a modification of the cellular or connec-
tive tissue.

The gelatinous variety forms a soft

semitransparent mass, containing rounded
spindle-shaped or branched cells, and is

met with in the Invertebrata.

The truly cellular form, which is also

common among the Invertebrata, consists

of round or elongate cells, with but little

intercellular substance.

Cellular tissue consists chemically of ge-
latine, which may be obtained from it in

solution by boiling.

The various complex structures into the
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composition of which the white fibrous ele-

ment enters, as the mucous membranes, skin,

fatty tissue, &c, are noticed under their re-

spective heads.

Cellular tissue is developed from the em-
bryonic corpuscles. These become elon-

gated and fusiform ; sometimes the ends

are branched. They unite with each other,

and the ends become longitudinally split

into the component fibrillar of the future

tissue. The substance of the corpuscles

subsequently splits in the same manner.

But whether the corpuscle is a solid body
or protoplast, or whether it is a true cell,

and secondary deposition takes place within

it, the deposited substance subsequently

splitting to form the fibrils, is not agreed

upon. See Fibrous tissues.

Bibl. KSlliker, Gewebelehre §c. ; Paget,

Report 8fc, Brit, and For. Med. Rev. 1842,

xiv. ; Mulder (and Donders), Physiol. Chem.;

Todd and Bowman, Rhys. Anat. §c, ; Vir-

chow, Rath. Cellul. ; Frey, Histologic, p. 208.

CELLULAR TISSUE, of Plants. See
Tissues, Vegetable.

CELLULA'RIA, Pallas.—A genus of

Infundibulate Polyzoa (Bryozoa), of the

suborder Cheilostomata, and family Cellu-

lariadae.

Distinguished by the jointed, branched,

erect polypidom, with flat, linear branches
;

the contiguous cells in two or three rows,

perforated behind, and more than four

between two joints; and the absence of

avicularia and vibracula. One British

species

:

C. Reachii (Celhdaria Peachii, var. John-
ston). Cells narrowed downwards, truncate

and somewhat rounded above ; usually a

small spine at the upper and outer angle

;

three to five perforations behind ; orifice

oval, regular ; margin somewhat thickened,

minutely granular ; ovicell globular with a

tessellated surface.

C. ciliata (Johnston)= Bicellaria cil. ; C.

avictilaria= Bii</tila avic.; C. ternata = Me-
nipea tern. ; C. scruposa = Scrnpocellaria

scmp. ; C. reptans= Cauda rept. ; C. Hookeri
= Cabarea Hook. ; C. neritina= Bnyula tier.

;

C. plumosa— Bugida plum.

Bibl. Busk, Mar. Polyz. 20; id. Ann.
Nat. Hist, 1851, vii. 82.

CELLULA'RIADjE.—A family of In-

fundibulate Polyzoa (Bryozoa), of the sub-

order Cheilostomata.

Distinguished by the branched, erect poly-

pidom, and the flat, linear branches, with
the cells in one plane. Genera

:

1

.

Celhdaria. Cells in two or three rows,
contiguous, perforated behind, more than
four between two joints ; no avicularia nor
vibracula.

2. Menipea. Cells oblong, nan-owed
downwards, not perforate

; one or two avi-

cularia below the orifice in front.

3. Scrupoeellaria, Cells with a vibra-
culuni behind, and a sessile avicularium at
the upper and outer angle ; orifice spinous.

4. Canda, Cells with a vibraculum in a
notch on the outer side ; no avicularium at

the upper angle.

Bibl. That of the genera.

CELLULOSE.—The proximate princi-

ple of which the permanent cell-membranes
of plants are always composed, it occurs
also in some structures of certain animals,
as the mantle of the Tunicata, the skin of
the silkworm, the elytra of some insects,

the tegument of some Crustacea, &c. Its

physical characters differ very much in

different cases ; sometimes it is exceedingly
soft, and at once acquires a blue colour
with iodine (amyloid?). Usually it be-
comes blue when soaked in tincture of
iodine, dried, and then wetted with water.
In other cases it is more dense, and does not
become coloured blue with iodine until after

treatment with sulphuric acid, when it be-
comes more or less bright blue (the ordinary
test for cellulose). Occasionally this reaction
gives a purplish colour. In old, infiltrated,

or greatly consolidated cellulose structure,

this test gives only a yellow-brown colour

;

but boiling in nitric acid (for woody tissues)

or solution of potash (for epidermal tissues)

will generally bring the cellulose into a state

in which, if wetted with tincture of iodine,
dried, and then wetted with water, it turns
blue. The blue colour is produced in some
resisting kinds of cellulose by a solution of
iodine in chloride of zinc, or by iodide
of zinc. (See Reagents.) Sulphuric acid
dissolves cellulose ; solutions of potash and
nitric acid do not act so quickly, especially
the latter. Sulphuric acid always swells it

before dissolving. But the best test for
ordinary cellulose is the ammoniuret of
copper, which quickly dissolves it. Care
must be taken in testing for cellulose with
iodine, that no extraneous matter lodges on
the preparation ; fragments of cotton, blot-
ting-paper, &c, consisting of cellulose, might
give rise to error. Minute crystals of iodine
precipitated from the tincture will give the
object a bluish tint.

Bibl. See Amyloid and Cell-mem-
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branes. Schacht, Mull. Archiv, 1851, Mi-
crosc. Journ. 1852, pp. 34 and 106; Huxley,
Microsc. Journ. 1852, p. 22 ; Schmidt (Tay-
lor's Scientific Memoirs, v. p. 1) ; Kolliker
and Lbwig, Ann. 8c. Nat. Zoologie, 1846,

p. 193 ; Virchow, Compt. Rend. 1853 {Ann.
Nat. Hist. xii. p. 482) ; Busk, Microsc.
Journal, 1854 ; Schweitzer, Chem. Gaz. xvi.

pp. 66, 336; Grnelin, Handb. d. Chem. vii.

p. 574.

CEMENTS.—These are used for closing

the cells in which microscopic objects are

placed for preservation, also for fastening

pieces of glass to each other, to form cells,

&c. Those, the method of making which
we have not described, can be procured at

any oil-shop.

1. Asphalt varnish consists of a solution

of asphalt in boiling linseed-oil, or oil of

turpentine, or in a mixture of the two.
2. Mack Japan consists of asphalt, gum

anime, amber, linseed-oil, and oil of turpen-

tine.

3. Brunsivick black consists of asphalt,

drying linseed-oil, and oil of turpentine.

4. Canada Balsam : a. alone ; b. digested

at a gentle heat with sufficient ether to ren-

der it slightly more fluid : benzole is some-
times used as a solvent, but it " bubbles " so

in drying that it should be avoided.

5. Electrical cement—a. is made by melt-

ing together 5 parts of rosin, 1 part of bees'-

wax, and 1 of red ochre, b. The addition

of 2 parts of Canada balsam renders this

cement much more strongly adhesive to

glass.

6. Gold-size may be prepared by boiling

25 parts of linseed-oil for three hours with
1 part of red lead and £ of a part of umber

;

then pour off. Successive portions of a
finely powdered mixture of equal parts of

white lead and yellow ochre are then added
to the oil, being well rubbed and mixed with
it, until a tolerably thick liquid is formed

;

this must be once more thoroughly boiled.

It is also sold.

7. Gutta-percha cement is made by adding
15 parts of oil of turpentine to 1 part of

finely cut-up gutta percha, and dissolving

by the aid of a continued heat and stirring.

The solution is then strained through a cloth.

In the strained solution 1 pait of shell-lac is

then dissolved by heat and stirring. The
application of the heat is continued until a
drop of the solution let fall upon a cold sur-

face, becomes nearly hard. It can be ren-

dered thinner by the addition of more oil of

turpentine.

8. Marine glue consists of caoutchouc and
shell-lac dissolved in coal-naphtha by the

aid of heat. It is sold by the microscope-

makers and those who mount objects.

9. Sealing-ioax varnish. Prepared by add-

ing enough spirit of wine to cover coarsely

powdered sealing-wax, and digesting at a

gentle heat.

10. Shell-lac varnish. Prepared in the

same manner as sealing-wax varnish, shell-

lac being substituted for the sealing-wax.

20 drops of castor-oil to the ounce is an im-

provement.
11. Wltite hard varnish consists of gum

sandarac dissolved in spirit of wine, and
mixed with turpentine varnish.

12. White lead mixed with drying linseed-

oil, and the addition of oil of turpentine

(white paint).

13. Wlieat paste should have a few drops

of some essence, or creosote added to it.

14. Gum-arabic dissolved in water, with
a small quantity of sugar-candy and a few
drops of essence.

The method of using these cements is

treated of under Preservation.
The varnishes should be kept in wide-

mouthed capped bottles, or in bottles accu-

rately closed by a cork, in the under part of

which a camel's hair pencil is inserted.

A black colour may be imparted to any of

the varnishes, by mixing them with lamp-
black ; or any colour, by adding correspond-

ingly coloured sealing-wax.

They shoidd all be old, or kept some time
before use.

CENAN'GIUM, Fries.— A genus of

Phacidiacei (Ascomycetous Fungi) grow-
ing upon dead twigs, bursting through the

bark in the form of little cups or hollow
papillfe. Tulasne has recently made some
interesting observations upon this genus,

and shown that the plants present two or

even three kinds of reproductive bodies,

asci with spores, and also spermogonia and
pyenidia with spermatid and stylospores. In
C. Cerasi, Fr. the pyenidia are minute
tubular bodies upon the same stroma as the

young cupules or asciferous cups. They have
been described as species of Sphceria and as

imperfect cupules of C. Cerasi; but their

walls are lined with basidia, producing
short-stalked stylospores, which are linear

and flexuous, and very large, viz. about
1-500" long ; they exhibit three transverse

septa. In this species the pyenidia are

found in groups, and sometimes become
confluent. In C. Fraxini, Tul. (PI. 20.

L
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fig. 17), the pycnidia contain not only stylo-

spores at the base of the cavity, but around

the upper part are found spermatia seated

on branched articulated filaments. These

organs, however, are not regularly co-

existent, but occasionally occur alone in a

pycnidium ; and sometimes the spermatia

occur even in the asciferous cupules. The
asei in the cupules of C. Frungidce line the

bottom of the cups, and are mixed with

paraphyses ; each ascus or theca contains

four spores. Several other species are com-
mon in Britain.

Bibl. Berk. Hook. Br. Fl. ii. pt. 2. 211

;

Ann. Nut. Hist. vi. 259, 2 ser. vii. 185;

Tulasne, Ann. des Sc. Nut. 3 ser. xx. 133,

pi. 10.

CENOMY'CE. See Cladonia.
CEPHALOP'ODA.—An order of Mol-

lusca, containing the Nautilus, the Argonaut,

the Octopus, the Cuttle-fish (Sepia), &c,
with the fossil Belemnites and Ammonites.
The cartilage of the cuttle-fish is noticed

under Cartilage ; the dorsal plate or se-

piostaire under Shell.
The chromatophores, or cutaneous pig-

ment-cells, and the cutaneous cellular (areo-

lar) tissue are interesting structures.

Biel. Siebol&jVergleich. Anat. i.; Owen,
Hunterian Lectures, i., and Todd's Ci/cl.

Anat. and Phys. ; V. d. Hoeven, Handb. d.

Zoolog. ; Cuvier, Anim. Kingd. by Blyth,

Mudie, Johnston, Westwood and Carpenter;

Forbes and Hanley, Molluscous Animals, &c.

CEPHALOS'IPHON.—A doubtful ge-

nus of Rotatoria.

C. limnias. On Ceratophgllum.

BrriL. Pritchard, Tufas, p. 070.

CEPHALOT'RICliUM, Fi\—A genus

of Dematiei (Hyphomycetous Fungi). C.

curium is an extremely minute plant grow-

ing upon the leaves of Sedges, with scat-

tered, short, brown, erect filaments, bearing

somewhat globular heads composed of tufts

of forked or ternate branches, with one or

two short acute branchlets, slightly sca-

brous, bearing smooth spores.

C. capvt-medusce, fig. 346.

Bibl. Berk. Ann. Nat. Hist. vi. 432,

pi. 12. fig. 13 ; Corda, Icones Fung. i. pi. 5.

figs. 253-4.

CERAMIA'CE/E.—A family of Flori-

deous Algte. Rose-red or purple sea-weeds

(one freshwater?) with a filiform frond,

consisting of an articulated, branching fila-

ment, composed of a single string of cells,

sometimes coated with a stratum of small

cells. Fructification: 1. favcllce; berry-liko

receptacles, with a membranous coat, con-
taining numerous angidar spores ; 2. tetra-

spores, attached to the ramuli or more or

less immersed in the substance of the
branches, scattered ; 3. antheridia, produced
in the same situations as the spores. British

genera

:

1. Ptilota. Frond compressed, inarticu-

late, distichous, pectinato-pinnate. FaveUce
pedunculate, involucrate.

2. Microeladia. Frond filiform, inarti-

culate, dichotomous. Favcllce sessile, invo-
lucrate.

3. Ceramium. Frond filiform, articulate,

dichotomous; the joints opaque. FaveUce
sessile, mostly involucrate. Tetraspores

mostly immersed.
4. Spgridia. Frond filiform, inarticu-

late ; the branches clothed with minute,
setiform, articulated ramelli. Favcllce pe-
dunculate, involucrate. Tetraspores sessile

on the ramelli.

5. Grijfithsia. Frond articulated, dicho-

tomous, or clothed with whorled, dichoto-

mous ramelli, rose-red. Fare/Ice involucrate,

sessile or pedunculate. Tetrasjwres sessile,

on whorled ramelli.

6. Wrangelia. Frond articulated, pin-

nate. FaveUce terminal, involucrate, con-
taining tufts of pear-shaped spores. Tetra-

spores sessile, scattered on the ramelli.

7. Seirospora. Frond articulated. Te-
traspores arranged in terminal, monilifomi
strings.

8. Cadithamnion. Frond, at least the

branches and ramuli, articulated, mostly
pinnated. Favcllce terminal or lateral, sessile,

without involucre (except

in C. Turneri). Tetraspores

sessile or pedicellate, scat-

tered.

9. Trarfcpohlia. Frond
articulated, branched, cells

in single series. Favcllce (?)
in terminal corymbs.

Bibl. Harvey, Man. Brit.

Marine Algce. See also the
Genera.
CERA'MIUM, Roth.—

A genus of CeramiaceaB
(Florideous Alga?), contain-

ing a number of species,

mostly growing between
tide-marks, of which C. cili-

a/u/n is noted as a beautiful

object under a low magnify-
ing power. The tetraspores

are often only triple, and

Ceriumurn Des-
longchampsii.

Fragment ofa frond
showing one te-

traspore in sifu.

and two empty
parent-eells.

Magnified 50 dia-

meters.
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arranged tetraliedrally and not in a row
(fig. 114).

Bibl. Harvey, Brit. Mar. Alga, pi. 22 C
;

Phyc. Britann. pis. 139-41, &c.

CERATAU'LUS, Ehr.—A genus of Dia-
tomaceae.

Char. Frustules binate or concatenate

;

valves turgid, suborbicular or broadly ovoid,

with 2 tubular processes alternating with 2
spines. Marine and fossil.

C. turgidus = Biddulphia turgida ; C.

Smtthii= Eupodisctts radiatus; C. Icevis =
Biddulphia lei'is; C. thermalis.

Bibl. Ehrenberg, Ber. d. Berl. Akad.
1843, 270.

OERATIDTUM, Ehr.—A genus of In-

fusoria, of the family Oxytrichina.

Char. Furnished with cilia, horns on the
fore part of the body, but neither hooks nor
styles.

One species, C. cuncatum. Dujardin con-

siders this to have been a mutilated O.cy-

tricha. The appearance of homs arises from
the anterior part of the body being deeply
notched.

Bibl. Ehr. Infus.; Dujardin, I/ifus. p. 421.

CERA'TIUM.—A genus of Isariacei(Hy-

phomycetous Fungi) containing a generally

diffused British plant, 0. hgdnoides, which
grows on rotten wood as a tuft of white
simple or slightly branched prickle-like

processes, which produce on their surface

sterigmata (spicules, Berk.), each of which
"s surmounted by a spore which easily falls

off. The whole plant readily collapses into

a mucilaginous mass. The cellular appear-

ance figured by Greville depends on the
collapsing of the processes.

Bibl. Berk. Honk. Br. Flor. ii. pt. 2. 329

;

Grev. So. Crypt. Ft, pi. 168.

CERA'TIUM, Bchvank = Periditiia with
horns. Claparede and Lachmann admit
Bpecies.

CERATOBON, Bridel.—A genus of

Pottiaceous Mosses.

Bibl. ~Wil$on,Bryolog.Brit. p. 83; Berke-

ley, Brit, il/oss. p. 274.

CERATONETS, Ehr.—A genus of Dia-
tomacese.

Smith places the British species in other

genera, thus

:

C. areas = Uunotia aretes ; C. closterium

= Nitzsehia el. ; C. fasciola = Gyrosiyma
(Pleurosigma, Sru.) fasc. ; C. gracilis =
Nitzschia tenia ; C. longissima=Nitzschia

birostrata.

Rabenhorst admits C. arcus, C. amphioxys,

and C. toxon.

Bibl. Ehr. Ber. d. Berlin Ah. 1839, 1840
et seq. ; Kiitz. Bacill. and <S);. Alg. ; Smith,
Brit. Diat. ; Rabenhorst, Fl. Alg. i. p. 76.

CERATOP'TERIS, Brongniart.—A ge-
nus of Parkerieous Ferns. Exotic. The
inrolled margin of the leaf simidates an
indusium.

C. thalietroides (spores), figs. 228-230.
CERCA'RIA, Mull.—Originally a genus

of Infusoria, but since shown to consist of

the larvse or nurses of Trematoda, as Dis-
toma, &c.

The body is oblong,depressed,changeable;

the mouth subtenninal, armed or imarmed.
Acetabulum subcentral. Tail filiform, sim-
ple, attenuate at the apex, deciduous.

They are found parasitically on the body,

or within the intestines, liver, ovaries, &c.
of Mollusca (Lymnams, Planorbis, &c.) ; and
may be obtained by wounding the body in

water.

C. fareata (PL 42. fig. 32). On Lymnaus
stagnates, in autumn ; length 1-12". C.he-
licis vimparce, in the liver of Paludina viri-

para. C. planorbis, in the ovaries of Pla-
norbis cornea.

Diesinjr describes 12 "species."

Bibl. Diesing, Syst. Helminth, i. p. 295;
Leuckart, V. d. Hoeven's Zool., Supp., p. 90 ;

Hogg, Mic. Trans. 1809, p. 232 ; Vogt, Zool.

Briefe, i. p. 201.

CERCO'MOXAS, Duj.—A genus of In-

fusoria, of the family Monadina.
Char. Body rounded or discoidal, tuber-

culated, with a variable posterior prolonga-

tion in the form of a tail, which is longer

or shorter and more or less filiform (PI. 23.

figs. 22, 23).

Dujardin remarks that the only absolute

difference between the Cercomonads and
the Monads consists in the presence of the

posterior prolongation, which is formed by
the substance of the body becoming agglu-

tinated to the slide, and more or less drawn
out so as to form sometimes merely a tuber-

cle, at others an elongated tail, or a filament

almost as slender as the anterior filament

and susceptible of an oscillating motion

;

also that he thinks he has frequently seen

Monads gradually pass into the state of

Cercomonads. See Bodo.
Found in infusions, pool-waters, &c.

C. acuminata (PI. 23. fig. 22). C. crassi-

cauda (PI. 23. fig. 23). C. intestinalis, in

typhoid diarrhoea, cholera.

Bibl. Duj. Infus. p. 287; Pritchard, In-

fus. p. 497 ; Perty, Z. Kennt. p. 171.

CE'REUS. See Cactace;e.
i2
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CERU'MEN.—The so-called 'wax' of

the ear.

Its morphological elements are,—1. Hairs

;

these exhibit very beautifully the external

layer of epidermal scales. 2. Occasionally,

the Demodex folUcitlorum. 3. Numerous
epidermal scales, mostly compressed, shrunk,

or so altered as to resemble fibres, but re-

solvable into their original form by warm-
ing with solution of potash and the subse-

quent addition of water; by this treat-

ment they are frequently rendered brown,
purplish, or almost black. 4. Very nu-
merous cells, filled with pale fatty mat-
ter, of a rounded or elongate, flattened,

or irregular form ; these are derived from
the sebaceous follicles. 5. Numerous free

oil-globules of the most varied sizes. 6.

Yellow or brown granules, and aggrega-

Fig. 115.

Magnified 20 diameters.

Perpendicular section of the meatus auditorius externus. a. Corium;
b, retu mucosum ; o, epidermis ; </, cernminouB glands; 0, their ducts

;

f, their terminal orifices ; g, hair-follicle ; A, sebaceous follicles ; 1, fatty
tissue.

tions of them, mostly free, sometimes con-
tained in cells. 7. Various elements de-
rived from without, as fibres of cotton,

linen, <§-c. See Ceruminotjs Glands, and
Chemistry.
CERU'MINOUSGLANDS.—The glands

which secrete the ' wax ' of the ear. They
are situated in the tube of the ear, or the
meatus auditorius externus of anatomists.

They closelyresemble the sudoriparous ducts
in appearance, and exist only in the cartila-

ginous portion of the passage, where they
are situated between the skin and the car-

tilage, or the fibrous mass which occupies
its place. Each consists of a simple tube
coiled at one end, so as to form a gland
(fig. 115(7), the other being continued in

the form of a duct (fig. 115 e) to the surface

of the skin, upon which it opens ; occasion-

ally, however, into the upper
part of the hair-follicle.

The glands consist of an ex-
ternal coat of areolar tissue,

with scattered, somewhat spin-

dle-shaped nuclei, and very
fine nuclear fibres ; a layer of
smooth, longitudinal, muscular
fibres, consisting of short fibre-

cells with elongated nuclei

;

and an inner single layer of
epithelium,composedofpolvgo-
nal cells, from 1-1 800 to 1-1 100"

in diameter, with roundish nu-
clei. These cells contain round
or irregularly-shaped yellow-
ish-brown granules, of very
various sizes, as also globules
of oil. The duct has a coat
of areolar tissue, and an epithe-
lial coat, consisting of several

layers of small nucleated cells,

not containing fat or pigment-
granules. •

CESTODISCUS, Grev.

—

Frustules disk-shaped, circular

or oval ; valves with radiating

granules, and a submarginiu
circle of obtuse processes un-
connected by special radiating

lines of dots with the centre.

4 species.

Bibl. Greville, Mic. Trans.

1865, p. 43; I860, p. 123.

CE'TERACH, Willd.—

A

genus ofFerns,usually arranged
with the Asplkxie^e, although
there is no true indusium, the

place of this being supplied
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by scales. C. qfficinarum (Grammitis Ce-
terach), the native species, occurs chiefly

in limestone districts.

CETOCH'ILUS.—A genus of Entomos-
traca (Crustacea), belonging to the order

Copepoda, and family Cetochilidse.

Distinguished by the two small styliform

appendages to the head ; the inferior an-
tennae being two-branched, the branches

nearly equal; the unbranched jaw-feet; the

six-jointed thorax, and four-jointed abdo-
men ; and the last pair of legs being formed
like the rest. Marine. One British species :

C. septentrionalis. Bright red ; forms
part of the food of the whale and various

fishes ; length 1-10".

Bibl. Baird, Brit. Ent.omos. p. 233.

CETRA'RIA, Ach.—A genus of Lichens

:

tribe Cetrariei.

Char. Thallus bright brown, rigid, erect,

or ascending, divided into lacinias, with
shining cortical layer. Apothecia dull or

bright brown. Spermatia cylindrical.

3 British species : C. islandica, the well-

known Iceland moss; C. Delisei; and C.

aculeata.

Bibl. Nylander, Syn. p. 298 ; Leighton,

Lichen Flora Gt. Britain, p. 96.

CETRARIE'L—A tribe of Lichens;

family Lichenacei.

Char. Thallus compressed, fruticulose, or

membranously dilated; apothecia on the

margins of the lacinias or lobes.

Genera : Cetraria and Platysma.

CEUTHO'SPORA, Fr.—A genus of Me-
lanconiei (Coniomycetous Fungi) closely

related to Phoma, one common species of

which (C. phacidioides) grows on holly-

leaves ; another occurs on the Cherry-laurel

(C. Lauri). It is probable that these are

only forms belonging to some Ascomycetous
genus.

1. C. phacidioides, Grev. 3-5 cells in the

stroma, splitting into 3-5 plain short teeth.

2. C. Lauri, Sow. Unilocular, splitting

into 3-4 acute teeth.

Bibl. Berk. Hook. Br. Fl. ii. pt. 2. p. 283;
Grev. Sc. Crypt. Fl. pi. 253, 254.

CH^ETO'CEROS, Ehr.—A genus of Dia-

tomaceas.

Char. Frustules concatenate; valves equal,

subcylindrical, with two processes, one on
each side, which, in the young state, are

very short and tubular, forming very long

horns as the frustules become older ; horns

subsequently converted into very long, thin

and interwoven siliceous filaments. Marine
and fossil.

Somewhat allied to Biddulphia. Raben-
horst admits 18 species. C. didytmis (PI. 41.

fig. 47). Some British.

Bibl. Ehrenb. Ber. d. Berl. Akacl. 1844,

p. 198; Kiitzing, Sp. Alg. p. 138; Bright-
well, Mia: Joum. vi. 155 ; Lauder, Mic.
Trans. 1864, p. 75 ; Rabenhorst, Flor. Alg.

i. p. 321.

CH^ETOCOCCUS, Ktz.—A doubtful
genus of Algas.

Char. Filaments rigid, short, spiniform,
arising from a cellular substratum.

C. violaceus, on Rhizoclonium ; C. hyali-

nas, on CUulophora.

Bibl. Rabenhorst, Flor. Alg. ii. p. 199.

CHLETODISCUS, Grev.—A genus of
Diatomacefe.

Char. Frustules disk-skp.ped ; valves cir-

cular or oval, with radiating dots and a
submarginal circle of obtuse processes un-
connected by means of special radiating

lines of dots with the centre.

4 species.

Bibl. Greville, Micr. Trans. 1865, p. 48 ;

1866, p. 123.

CBLETOGLE'NA, Ehr.—A genus of In-

fusoria, of the family Peridinaaa.

Char. Carapace hispid, or studded with
rigid spines ; no transverse furrow ; an eye-

spot present ; organ of motion a flagelliform

filament.

1. C. Volvocina (PI. 23. fig. 24o)- Oval,

internal substance brownish-green ; eye-
spot red; length 1-1100". Aquatic. This
appears to be the same as Trachelomonas
Volvocina. See Teachelomonas.

2. C. caudata. Oval, hispid, with a short

tail ; internal substance green; eye-spot red;

margin of carapace urceolate and toothed
;

length 1-850"; aquatic.

Bibl. Ehr. Lnfus.; id. Ber. d. Berl, Ah.
1840, p. 199; D'ujardin, Lnfus. p. 239.

CILETO'MIUM, Kunze.—A genus of
Perisporiacei(Ascomycetous Fungi), having
a filamentous mycelium bearing superficial

roundish or ovate conceptacles clothed with
hairs, finally opening above and containing

clavate asci with paraphyses ; sporidia sim-
ple, ovate. The asci in this genus are very
delicate and are readily absorbed, so that
frequently there is not a trace of them, and
the sporidia seem naked. British species

:

1. C. datum, Kunze. Conceptacles sub-
ovate, black or brown, more or less crusta-

ceous ; sporidia apiculate at each end.

Greville, Sc. Crypt. Fl. pi. 230. On mould-
ering straw, old matting, &c. Very com-
mon.
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2. C. chartarwm, Ehr. Conceptacles sub-

globose, black, surrounded by a bright yel-

low spot ; sporidia roundish. On paper.

3. C. glabrum, B. On damp straw.

Bibl. Hook. Br. Fl. ii. pt. 2. p. 328;
Kunze, Mycolog. Heft i. ; Fries, Syst. My-
col. hi. p. 254, 255.

CH/E'TOMONAS, Ehr.—A genus of In-

fusoria, of the family Cyclidina.

Char. An oral vibratile organ (whether
a flagelliform filament or ring of cilia is

uncertain
)

; movement of animal slow, but
leaping effected by moans of non-vibratile

bristles situated upon the body.

In putrid animal and vegetable infusions

;

in dead bodies of other organisms

—

Clos-

teria, &c.
C. globulus (PI. 23. fig. 25 a). Nearly

spherical, ash-coloured, setse numerous;
length 1-2700".

C. constricta (PI. 23. fig. 25 b). Oblong,
constricted in the middle, hyaline, setoa two;
length 1-5400".

Bibl. Ehr. Infus. p. 248.

CPLETOMORPHA,Kiitz.= Confeuvje
spec. (Rabenhorst, Flor. Alg. iii. p. 327).

CILETONOTUS, Ehr.—A genus of mi-
croscopic aquatic animals, placed by Ehren-
berg among the Rotatoria (Rotifera), and
by Dujardin with the Infusoria.

Ehrenberg places it in the family Ichthy-
dina (which see). Dujardin gives the fol-

lowing characters

:

Body oblong, convex, and furnished with
hairs or scales above ; flat and provided
with very minute vibratile cilia beneath

;

terminated in front by a rounded margin,
near which is a distinct mouth

;
posteriorly

bifurcate or terminated by two caudiform
processes.

The three or four species are found in

fresh water, amongst aquatic plants. Their
structure requires further investigation.

CJuBtonotus larus (PL 24. fig. 24j. Length
1-710 to 1-220".

Dujardin appends Ichthydium, Ehr., to

this genus.

Bibl. Ehr. Infus. p. 389; Duj. Infus.

p. 568; Meeznikow, Sieb. & Koll. Zeitsch.

1865 (Qu. Mic. Journ. 1866, p. 240).

CIKETO'PIIORA, Schrank.—A genus
of Chmtophoracea) (Coufervoid Alga)), cha-
racterized like Draparnaldia by setigerous

branched filaments, but differing from the

latter by the filaments being imbedded iu a
gelatinous matrix. The Chcetophores are

found in fresh water, forming little green
protuberances on stones, sticks, &c, usually

bright green. The zoospores are formed
singly in the joints, and bear four cilia.

The account of the fructification given by
Midler (Flora, 1842, p. 513) seems to re-

late to Coleochcete. True fruit, however, is

figured by Berkeley in C.pisiformis
}
Glean-

ings of Brit. Alg. pi. 1. fig. 1.

The membrane of the filaments is very de-

licate ; and the zoospores appear sometimes
to escape by its solution. British species

:

1. C. endiviafolia, Ag. Hassall, Br. Fr.
Alg. pi. 9. figs. 1, 2 ; Kiitz. Tab. Phyc. iii.

pi. 21. fig. 3. Ulva incrassata, Fug. Bat. 907.
Common in streams.

2. C. tuberculosa, Hook. Hass. I. c. pi. 9.

7, 8; Kiitz. 1. c. pis. 19 and 21. Bivularia

tuberculosa, Fug. Bot. 2366. Boggy pools.

3. C. elegans, Ag. Hass. I. c. pi. 9. 3, 4

;

Kiitz. /. c. pi. 20. Stagnant pools; com-
mon.

4. C. piriformis, Ag. Hass. I.e. pi. 9. 5,

6 ; Greville, Crypt, t. 150 ; Kiitz. /. c. pi. 18
;

Thuret, Ann. des Sc, Nat. 3 sex. xiv. pi. 19.

figs. 1-3. Subalpine lakes.

5. C. dilatata, Hass. I. c. pi. 13. fig. 2.

6. C. longcsva, Carru. A doubtful species.

Hook. Br. Flora, vol. ii. pt. 1.

Rabenhorst admits 10 species.

Bibl. As above.

CILETOPHORA'CE.E—A family of
Confervoid Algre, growing in sea or fresh

water, invested with gelatine ; either fili-

form or (a number of filaments being con-
nected together) expanded into gelatinous,

branched, definitely-formed or shapeless

fronds or masses. Filaments jointed, fur-

nished with bristle-like processes. Fructi-
fication consisting of spores and four-ciliated

zoospores, formed out of the contents of the

articulations.

Synopsis of British Genera.

1. Draparnaldia. Filaments free, gelati-

nous, the primary nearly colourless, bearing
tufts of coloured ramuli at the joint; zoo-
spores formed singly in the joints of the
ramuli.

2. Chcdophora. Filaments dichotomously
branched, aggregated into shapeless, in-

crusting or branched, gelatinous frouds, the
joints bearing bristle-like branches; zoo-
spores solitary in the articulations; the
membranes of the filaments very fugacious.

3. Coleochcete. Frond disk-shaped or ir-

regularly expanded, adherent to leaves, &C,
of aquatic plants under water, formed of

jointed dichotomous filaments radiating

from a centre, more or less conjoined late-
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rally ; the joints producing from the back a
slender truncate open tube, from which a
long bristle is exserted. Fructification

:

spores and zoospores formed in the joints.

4. Ochlochcete. Frond discoid, appressed;

filaments cylindrical, radiatingfrom acentre,
irregularly branched, consisting of a single

series of cells, each of which is commonly
prolonged above into an inarticulate bristle.

Foreign genus. See ApHANOCrtETE,
Kiitz.

Bibl. See the genera.

CILETOP'SIS, Grev.—A genus of Mu-
cedines (Hyphomycetous Fungi) charac-

terized by erect jointed threads, whorled
below, above simple and flagelliform, bear-

ing cylindrical spores from the tips of the

branehlets. One species only is known, C.

Wauchii.
Bibl. Grev. Scott. Crypt. Fl. pi. 236;

Berkeley, Oatl. Br. Fung. p. 353.

CILETOSPI'RA, Lachmann.—A genus
of Infusoria, of the family Bursarina.

Char. Buccal spire supported on a narrow
band-like process, at the base of which is

the mouth.
C. Mulleri. Shell lageniform, homy. On

torn leaves of Lemna trisulca.

C. mucicola. Shell gelatinous. Among
Algse.

Bibl. Ann. Nat. Hist. 1857, xix. pi. 9.

figs. 6 and 7 ; Claparede and Lachmann, In-

fus. p. 216.

CH^ETOSTRO'MA, Corda. See Voltt-
TELLA.
CILETOTYPH'LA, Ehr.—A genus of

Infusoria, of the family Peridinasa.

Char. Carapace (siliceous ?) hispid or

covered with rigid hairs; no transverse

furrow, no eye-spot.

1. C. armata (PL 23. fig. 26 : a, side-view

;

b, posterior end view). Ovato-subglobose,

rounded at each end, hispid with short

setae, posteriorly a ring of dark prickles;

length 1-620".

2. C. aspera (PI. 23. fig. 26 c). Oblong,
rounded at each end, hispid with short setae

;

posterior prickles scattered without order

;

length 1-550".

3. C. ? pyrita:. Oblong cylindrical, ends
rounded ; setse slender and elongate ; no
posterior prickles ; length 1-1100", breadth

half the length. Fossil in flint. Ehrenberg
questions whether this is not a Xanthidium.

Bibl. Ehr. Infus, p. 250; Duj. Infos.

p. 328.

CHALA'ZA (in plants).—The term ap-

plied to the base of the nucleus of ovides,

where the substance of the former is con-
tinuous with the coats, and where the vas-
cular cord derived from the placenta termi-
nates (fig. 110, ch).

Fig. 116.

r_

t..\. \\
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Section of an anatropona ovuk : f, funiculus ; r,

raphe ; ch, chahiza
; p, external coat or testa ; s, inter-

nal coat or tegmen; n, nucleus.

CHALCIDTDiE.—A family ofEntomo-
phagous Terebrant Ilymenoptera, distin-

guished by the following characters :

—

Head transverse, with the eyes lateral

and the face usually bisuleate for the re-

ception of the base of the antennas (PI. 44.

fig. 8). Antennae short, frequently thick-

ened at the tips, sometimes branched, com-
posed of not more than thirteen joints,

and almost always geniculated at the ex-
tremity of the elongated first joint. Palpi
very short, sometimes branched. Tho-
rax forming an ovate mass, with a distinct

collar. Wings nearly destitute of veins;

the anterior with a rather strong subcostal

vein running parallel to the anterior margin
for about half the length of the wing, and
terminating in a stigma, from which a short

vein is given off obliquely towards the disk

of the wing; the posterior sometimes vein-

less, sometimes with a short subcostal vein.

Legs moderate ; binder thighs sometimes
much thickened ; tarsi of four or five joints.

Abdomen usually composed of seven seg-

ments in the males and of six in the fe-

males, united to the thorax by a peduncle

of variable length ; ovipositor usually con-

cealed entirely in a cleft of the lower sur-

face of the abdomen, which extends nearly

to the base (fig. 9), but sometimes exserted

and very long. The structure of the ovi-

positor is the same as that of the Ichneumo-
nidte.

The larvae, like those of the rest of the

petiolated Hymenoptera, are footless fleshy

grubs (fig. 10). Like the larvae of the Ichneu-
monidae, they usually live in the interior of

other insects ; but it is remarkable that those

of a few species attach themselves to the

skin of their victim, and in this position

feed upon its substance. The internal

feeders generally change to the pupa state
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within the pupa of the insect attacked by
them ; a few, however, break through the

Bkin of the larva and attach themselves to it

or to neighbouring objects by a glutinous

secretion, or by a small silken cocoon. The
pupse have the limbs more closely attached

to the body than in the other Hymenoptera

;

and in those which have an elongated ovi-

positor, that organ is turned up over the

back. The pupa3 are at first whitish, but
afterwards become brown or black ; they
are usually naked (fig. 11).

The family Chalcidida? includes an im-
mense number of parasitic Hymenoptera,
the majority of which are of extremely mi-
nute size, and adorned with the most bril-

liant metallic colours. This circumstance,

coupled with the delicacy of their form,

renders many of the species most beautiful

objects; and considering their interesting

habits, they certainly do not deserve the

almost total neglect which they have met
with. The largest species belong to the
genus Leucospis ; but none of these greatly

exceed half an inch in length, and they are

not found further north than the South
of Europe. The thickened hinder thighs

which occur in many species of this fa-

mily, do not always indicate that the in-

sects possessing them are endowed with
saltatorial powers ; on the other hand, many
species which are destitute of thickened

thighs leap well ; and according to West-
wood's observations, this is especially the

case with those in which the intermediate

tibise are furnished with a large spine at

the extremity (Encyrtus, PI. 44. fig. 12).

The perfect insects may be met with in

abundance during the summer and autumn
upon the leaves of trees and plants. They
may be taken either by sweeping the herb-

age with a net, or by beating trees or hedges
over a broad net or umbrella.

The sexes are often distinguished in this

family by remarkable external characters,

especially in the structure of the antenna;.

These, in the males of many species, are

beautifully branched, in consequence of the

joints giving off processes from their sides
;

in Eidophus (fig. 13) we usually find three

branches; and in some foreign genera re-

corded by Westwood the number is in-

creased to five, seven, and even nine. A
few species have the wings rudimentary or

entirely wanting ; and it is remarkable that

in some cases the male only is deprived of
wings, the fernalo being well furnished with
these organs.

The Chaleididfe are parasitic upon insects

of nearly all orders, and deposit their eggs
in them in all stages of their growth. Some
of the minute species even find sufficient

nourishment in the eggs of other insects

;

amongst these we may mention Pteromalus
ovidorum as a common species, which has
been reared from the eggs of Lepidopterous
insects. From a single egg of this descrip-

tion Fonscolombe obtained five or six indi-

viduals of a minute species, described by
him under the name of Pteromalus atomos.

Westwood also mentions the occurrence of

two species of this family in the egg-cases

of species of Mantis from Brazil and the Isle

of France ; and Sells has recorded the oc-

currence of no less than ninety-four speci-

mens of a small Pteromalus in a single egg-
case of a Blatta.

Other minute species deposit their eggs
in the bodies of Aphides ;

and their larvae

find a sufficient supply of nourishment even
in such small insects as these. Others,

especially those forming the genus Cocco-

phagus of Westwood, attack the Coceidce,

of which they destroy great numbers.
Other species, including most of the larger

forms, live parasitically in the cells of the

solitary Bees and Wasps. Amongst these

we may notice the singular genus Mono-
dontomerus, one species of which, first

discovered by Audouin, and described by
Newport in the ' Linnean Transactions,' is

found in the nests of Odynerm, Anthophora,
and Osmia. The male of this remarkable
insect has only rudimentary wings, so that

it is unable to quit the cell of the Bee or

Wasp in which it passed its earlier stages,

whilst the female, being well provided with
wings, can fly about, alter impregnation, to

seek other nests in which to deposit her eggs.

The species which are furnished with long
ovipositors belong chiefly to the genus Cal-

Umome (fig. 14, C. cynipis) ; they deposit
their eggs in different kinds of galls, the
vegetable excrescences caused by the punc-
ture of various other insects upon plants.

The larva? of these gallicolous Chalcidida?

devour the rightful occupant of the gall.

The instinct which prompts these insects

to deposit their eggs in the larvae of these
gall-producing insects, is scarcely so asto-
nishing as that by which others are impelled
to insert theirs into the bodies of other para-
sitic insects, whilst still enclosed within
the tissues of their victim. Some of these,

such as Chrysolampus suspciisus and Comma
clavata, attack the larva; of the Aphidii,
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minute Ichneumons which infest the hodies
of Aphides ; and De Filippi has recorded
the occurrence of the larvae of one species

within a small Dipterous larva which itself

lives in the egg of Rhynchites Betuleti in

the vineyards near Turin (Ann. Nat. Hist.

1852, ix. p. 401). De Filippi is inclined to

regard the phenomena observed by him as

an instance of alternation of generations

;

but they evidently constitute an example of

double parasitism.

Bibl. Westwood, Introd. to Class, of In-
sects, vol. ii. ; Spinola, Ann. du Musfoim,
xvii. pp. 138-152 ; Nees von Esenbeck, Hy-
menopt. Ichneum. Mono;/, vol. ii. ; Boyer de
Fonscolombe, Monog. Chalc. Gallo-Provin-
cice, Ann. des. Sci Nat. xxvi. ; Walker,
Mtmoq. Cludcid. ; and papers by Dalman
and Boheman in Kongl. Vet. Akad. Hand-
lingar; by Walker in Entom. Mag. and
Ann. Nat. Hist. ; by Westwood in Zool.

Journ., Guerin's Mag. de Zoologie, Entomol.
Mag. &c. ; and by Haliday in Entom. Mag.
CHA'LIMUS, Burm.—A genus of Crus-

tacea, of the order Siphonostoma, and fa-

mily Caligidae.

Char. Fourth pair of legs slender, of only

one branch, and serving for walking ; frontal

plate with a long and slender prehensile

appendage arising from the middle of its

anterior surface.

C. scombri. Found upon the mackerel,

and upon species of Caligus, of which it has
been supposed to be the young; length

about 1-6".

Bibl. 'Barmeistev,N.A.Acad.N. C.Bonn,
xvii. ; Baird, Brit. Entomostr. p. 278.

CHALK.—An earthy form of carbonate

of lime, constituting strata of great thick-

ness in England and several parts of Europe,
&c. The application of the microscope to

the examination of chalk brought to light

the interesting fact that this substance has
not had its origin in chemical precipitation,

since it contains abundance of the inorganic

remains of marine animals and plants, prin-

cipally the former.

Many of these relics are not microscopic,

as those of fishes and reptiles, the shells of

Malacostracous Crustacea, Mollusca, Echi-
nodermata, the polypidoms of Zoophytes,

&c. ; hence their consideration does not

come within our province : yet it must be
remembered that their microscopic structure

is characteristic, so that the class, order, or

even the more minute division of the ani-

mal kingdom to which they belong may be
discovered. See Bone and Shell.

The chief microscopic constituents of the

calcareous formations examined by Ehren-
berg, viz. chalk, compact limestone, and
nummulitic limestone, were found to be
shells of Foraminifera, spicules of Sponges,
and peculiar bodies called crystalloids ; and
several siliceo-calcareous earths he found
to be wholly composed of spicules, Diato-
maceoe, Polycistina, and Foraminifera.

The Foraminifera found by Ehrenberg
in the Gravesend chalk are

—

Cristellaria

cultrata, Globigcrina cretacea, Vahulina pen-
natula, Heterostomella aculeata, Nodosaria
ovicida, Pkmorbulina ammonoides, Polymor-
pliina Thouini, Pulvulina Micheliniana,

Textularia striata, gibbosa, and ayglutinans,

Vayinulina Icevigata and longa, Vcrneuilina

triquetra, and Virgulina Schreibersii and
Hemprichii.

M. d'Orbigny enumerates 22 species of

Foraminifera from the English chalk ; and
besides these, others have been found. The
genera and subgenera in which they are

grouped are

—

Bolivina, Bulimina, Cristel-

laria, Dentalina, Flabellina, Frondicularia,

Gaudryina, Globigerina, Haplophragmi-
um, Heterostomella, Lingulina, Laoena, Li-
tuola, Maryinulina, Miliola, Nodosaria,
Nodosaiiina, Planularia, Planulina, Pla-
NORBULINA, PoLYMORPHINA, PuLVINU-
lina, Quinqueloculina, Rotalia, Spilkro-
idina, Textularia, Tinoporus, Tritaxia,

Truncatulina, Valvulina, Verneuilina, and
Virgulina.

Two species of Diatomaceoe occur in the
English chalk, viz. Fragilaria capvcina (F.
rhabdosoma), and Fr. pinnata, Ehr. {= F.
mutabilis, Sm.). Some other Diatomacese
referred by Ehrenberg to the chalk, belong
to totally different beds.

The material of chalk comprises very
minute, numerous, and remarkable bodies,

called crystalloids and morpholites by Ehren-
berg (Pi. 19. fig. 15). They are elliptical,

or rounded and flattened, from 1-10,000 to

1-2500" in length, the most numerous per-
haps 1-3000" ; some of them consist of a
simple ring (a) ; in others this is marked
with pretty regular transverse lines, so as to

make it appear j ointed (b) ; in others, again,

there is a thinner central portion, often ex-
hibiting one or more granules (e). Ehren-
berg regarded these as arising from the dis-

integration of the microscopic organisms
forming the chalk into much more minute
calcareous particles, and their reunion into

regular elliptical plates (or disks) by a pecu-
liar process, differing essentially from, and
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coarser than that of crystallization, but

comparablewith it,—oneprobably preceding

all slow crystalline formation, and causing,

but not alone, the granular state of solid

inorganic matter. These microscopic bodies

have of late years been regarded as the

separate or agglomerated plates of very

simple protozoan organisms by Huxley,
Wallich, and Sorby. By Carter they are

believed to form an Alga (Coccoliths).
The best method of examining chalk for

minute Foraminifera is this : place a drop

of water upon a glass slide, and put into it

as much finely scraped chalk as will cover

the point of a pen-knife ; then diffuse it

through the water, and set it aside for a few
seconds. Next remove the finest particles

which are suspended in the water, together

with most of the water, and allow the re-

mainder to become perfectly dry. Moisten
this remainder with oil of turpentine, and
warm it over a spirit-lamp ; then add Ca-
nada balsam, and digest it upon the brass

table (Intr. xxv.), but without its frothing.

A preparation thus made seldom fails ; and
when magnified 300 diameters, the mass is

seen to be chiefly composed of minute well-

preserved organisms. As thus prepared,

the cells of the Foraminifera first appear

black, with a white central spot (PI. 18.

fig. 2), which is caused by air-bubbles con-

tained within the cells. The balsam gra-

dually penetrates into the cells, the black

rings of the air-bubbles disappear, and the

minute, frequently very elegant cells of the

Foraminifera become visible. See Flint,
and Foraminifera.
The crystalloids are best examined in

common whiting, or powdered chalk which
has been shaken with water and set aside.

A very minute quantity removed with a

dipping tube will exhibit them.

Bibl. The various works on geology, as

those of Lyell and Ansted ; Mantell, Won-
ders 8fC., Medals of Creation, and Ann. Nat.

Hist. 1845, xvi. p. 73 {Chalk and Flint of
S.E. ofEngland) ;

Bowerbank, Oeol. Trans.

vi. ; Ehrenberg, Abh. d. Berlin. Akad. 1838

(Ann. Nat. Hist. 1841, vii.); id. Ueb.lebend.

Thier. d. Kreid. Abh. d. Bert. Ah. 1840
(Taylor's Scientific Memoirs, iii.), and Mi-
kroqeoloqie, 1854 ; Williamson, Manchester
Lit. Phil. Soc. viii. 1847; Morris, Catal. of
British Fossils, 1854; D'Orbigny, Mem.
Soc. Giol. d. France, iv. (Weaver's Abs.,

Ann. Nat. Hist. 1841, vii. p. 300).

CHALK-STONES.—This term is vul-
garly applied to the white concretions

formed around the joints in chronic gout,
or, as it is sometimes called, rheumatic gout.
They consist of very minute needles of urate
of soda (PI. 8. fig. 12 b).

CHAMyENEMA, Kiitz.—A supposed
genus of Leptotricheous Algoe, consisting of
dusky-coloured jointed filaments, forming
flocks in various syrups. Doubtless the my-
celia of some Fungi, such as Penicillium.

Bibl. Kiitzing, So. Alg. 158.

CHAMvESIPHON, Br. & Grunow.—

A

genus of Oscillatoriaceae.

Char. Fronds erect, simple, parasitic,

sheathed, jointed; terminal joints finally

separating to form motionless rounded
spores. Endochrome reruginous or violet

;

finely transversely granular.

The 4 species occur upon Cladophora,
Calothrix, Vaucheria, &c.

Bibl. Rabenhorst, Flor. Alg. ii. p. 148.

CHANTRAN'SIA, Desv. SeeTRENTE-
pohlia (Rabenhorst, Fl. Alg. iii. 401).
CHA'RA, L. See Charace-e.
CHARA'CEyE.—A family of plants ge-

nerally classed among the Alga3, but which,
from the character of their reproductive
organs, perhaps demand a more elevated
position. They may be placed on the boun-
dary between the Algse and the Hepaticae.
They are remarkable for their well-known
' circulation,' first discovered by Corti. The
Characeee are aquatic plants, of filamentous
structure, exhibiting elongated axes fur-

nished at intervals with whorls of branches
(fig. 117). In some species this axis is a
simple tube (fig. 124), sometimes a tube
with a cortical layer of smaller tubes sur-

rounding it (figs. 118, 119). Some authors
have divided the species, on this and some
other grounds, into two genera, Nitclla

(simple tubes) and Chara (corticated tubes)
;

but according to Al. Braun, who has de-
voted great attention to this family, the
characters will not hold. The mode of

ramification of the simple tubes is seen in

figs. 124 & 125 ; that'of the compound axes
is fundamentally the same, but other cells

arise from the branch cells at the articula-

tions, one above and one below each branch
(C. crinita). Those on the upper side of
the branches grow up over the central axis

to meet those descending from the under
side of the branches of the whorl next
above, the ends becoming intercalated about
the middle of the intemode : in this course
of growth cell-division takes place, and the

primary cortical tubes are not only made up
of many lengths in each internode, but each
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is perpendicularly divided into two, one
large and one smaller tube (C. vulgaris), or

produces a secondary tube on each side ( C.

aspera) ; the primary tubes stand out as ribs

from the surface. These cortical tubes de-
scribe a spiral course around the internode.

Filamentous radical cells are also produced
from the whorls. The cells of the main
axis and its branches, and the primary cor-

tical cells, are those in which the circula-

tion of the contents may be seen best. The
cell-wall is lined by a close layer, like a
pavement, of chlorophyl-globules imbedded
in colourless protoplasm, arranged in a some-
what spiral order ; within them lies a thick

layer of semigelatinous consistence (the
circulating protoplasm) ; and the centre is

rilled up with a watery fluid. The circula-

tion in the ordinary cells consists in the

movement of the gelatinous protoplasmic
sac, as one mass, slowly up one side of the
cell, across the ends, and down the other
side,—not perpendicularly, however, but in

an oblique or spiral course, as indicated in

fig. 125. The fluid in the centre does not
circulate, but contains vesicles, granules, or

other bodies floating in it, which are free,

and when resting upon the protoplasmic
sac, are carried along by it and up the side

of the cell, until they fall down again by
gravitation. The young cells from which
the fruits are developed exhibit a circula-

tion of green vesicles ; the cortical filaments

have a circulating primordial utriclewithout
chlorophyl-globules.

The circulation is obscured in many Cliarce

by the existence of an incrustation of the

cell-wall by carbonate of lime, which may
often be found in rhomboidal crystals. In
C. (Nitella) tramhwens,Jleiilis, and other

species, this does not exist, and these spe-
cies without cortical tubes exhibit the
phenomenon more clearly than the others.

Those species, however, which are subject

to incrustation have comparatively little

about the tips of the shoots ; and ifthey are

kept growing for some time in a jar of water
pretty free from lime, new shoots may be
obtained very suitable for examination.
When we carefully examine the conical

terminal cell of a shoot, we find the follow-

ing characters :—The cell-membrane is di-

stinctly laminated, and thickened at the

conical apex of the cell ; when sulphuric

acid and iodine are applied, the cell-wall

exhibits a thick internal layer of a blue

colour, indicating its composition of cellu-

lose, while a thin layer extending all over

the outside becomes bright yellow, and thus
presents a resemblance to the euticular

layer of the higher plants. The cell-wall

is lined by a thin layer of protoplasm, in

which are imbedded a vast number of chlo-

rophyl-globules, closely set and arranged
spirally, as above stated ; a clear line extends

Fig. 117.

Fig. 117- Chara vulgaris. Natural size.

Fig. 118. Fragment of stem, magnified 15 diam., show-
ing the cortical tubes.

Fig. 119. A section of ditto, magnified 30 diam.
Fig. 120. Branch with nucule and globule, 10 diam.
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obliquely up in this layer, bare of cliloro-

pbyl. The chlorophyl-globules have much
the appearance of 'vesicles here, and contain

starch-corpuscles, which cause the whole
layer to turn blue with iodine. (See Chlo-
bophyl.) Within this motionless layer is

found the thick rotating layer of protoplasm,

in which again are imbedded numerous
starch and chlorophyl-globules, a vast num-
ber of minute granules, and a number of

globular bodies of larger size, l-loOO", ac-

cording to Gopppert and Colin covered with
rigid cilia. The internal boundary of this

layer is wavy and irregular, and thus its

rotation carries along, to a certain extent,

the watery juice filling up the centre of the

cell, in which lie numerous transparent pro-

toplasm-vesicles, ciliated bodies and gra-

nular matters.

The fructification of Chora is very curious,

and its homologies are not yet satisfactorily

made out. Upon the branches are found
bodies of two kinds (either on the same or

on different branches, or on different plants),

called the globule and the nucule. The glo-

bule (figs. 119, 121) is regarded as an anthe-

ridium : it is a spherical body, of a red or

orange-colour when ripe, presenting a trans-

parent thickish outer coat, enclosing an

inner wall of curious construction. This is

composed of eight triangular plates, each
composed of a number of long wedge-shaped
cells radiating from a central cell. The
plates have dentate margins, by which they

tit into one another (fig. 121). The cells con-

tain a red colouring-matter. In the centre of

each plate, inside, rises an obiongcell running

in toward the centre of the globule, where it

meets its fellows from the other plates, and
they are united by a little collection ofsphe-

rical cells; a ninth cell, of similar form but.

larger size, conies to join these in the centre,

it being the pedicle of the globule, arising

from the branch upon which it is seated,

and entering the globule between the lower

four valves. At the point where these nine

cells meet in the centre, a number of long

septate filaments arise (fig. 122). These are

composed, when mature, of a large number
of cells placed end to end (figs. 122 & 123),

each of which finally discharges a ciliated

spiral filament (spermatozoid
)

, which swims
actively in the water. The globule bursts,

by the separation of its triangular valves,

when mature ; and it is after this that the

spermatozoids are emitted. The form of

these spermatozoids is very like that of those

found in the Mosses, and different from what

is seen in the Ferns, Lycopodiaceas, &c.
(PI. 32. figs. 31-34).
The nucule of the Charas (figs. 120 & 124),

which is regarded by some authors as a pis-

tillidium, is an oval body coated by five

cells wound spirally around a central tough
sac, the five cells terminating above in five

or ten smaller cells, which project like teeth

from the summit, forming a kind of crown.

Fig. 121. A globule, magnified SO diam., Bhowing the
triangular valves.

Fig. 122. A globule cut in half, to show the oblong
cells and the septate filaments in the centre, 50 diam.

Fig. 123. Portion of a septate Aliment, 200 diam.

;

with two biciliated spermatozoids. 400 diam.
Fig. 124. Chara translucens. showing its simple tubes,

and nucules grouped in threes under the terminal glo-

bule.
Fig. 12,1. Diagram representing the course of the cir-

culation in the main tube aud branches of Chara.
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The cells of the crown separate from each
other at a particular period, leaving a canal

leading down to the central cell, which
contains protoplasm, oil, and starch-glo-

bules. Ultimately the nucule falls off, ger-

minates, and becomes developed into a new
plant. The germinating spore does not,

however, directly give origin to the young
plant ; but, as in the higher Cryptogamia,
a prothallus is first formed, and upon this

the first branches of the plant are formed
by ordinary gemmation.
The Charts also multiply by gemmse,

produced at the articulations of the stem.

Carter has recently published some inter-

esting observations on the development of

the root-cells of Chara ; also an account of

the abnormal products which are sometimes
found in decaying cells.

Bibl. Corti, Ossei~o. §c. sulla Circulazione,

8/c. Lucca, 1774; Amici, Osservazioni sul.

Circulaz. fyc, Mem. d. Societa italiana, viii.

vol. ii. Modena, 1818; Ann. d. Sc. Nat. 1824;
Dutrochet, Ann. d. Sc. Nat. sei\ 2. x. 349

;

Meyen, Pflanzen-physiologie, ii. 206; Varley,

Trans. Soc. of Arts, xlix. 1833; Micr. Trans.

ii. 93, 1849 ; Slack, Trans. Soc. of Arts,

xlix. ; Thuret, Ann. des Sc. Nat. 2 ser. xiv.

65 ; 3 se'r. xvi. 18 ; Treviranus. Physiol, der

Gewdchse, i. 1839 ; Kiitzing, Phyc. generalis,

313 ; C. Miiller, Botan. Zeitung, 1845, transl.

in Ann. Nat. Hist. xvii. 254 et seq. ; Goppert
and Cohn, Botan. Zcit. vii. 665 et seq. 1849;
Al. Braun, Ber. Berlin. 1852-3; Ann. Nat.

Hist. 2 ser. xii. 297; Carter, Ann. Nat. Hist.

2 ser. xvi. p. 1, xix. p. 13; Pringsheim, ibid.

1862, x. p.321 ; Berk. Suppl. Eng. Bot. t. 2762.

CHARA'CIUM, Braun.—A genus of

Confervoid unicellular Alga?, of doubtful
position. Perhaps only male spores of

CEdogonium and allied genera.

Rabenhorst describes 13 species.

C. Sieboldii (PI. 45. fig. 2). On filiform

Algffi and aquatic mosses.

Bibl. Rabenhorst, Flor. Alg. iii. p. 82

;

Braun, Air/. Unicell. Gen. nova, 1855.

CHEESE-MITE. See Acahus domes-
Ticrs.

CHEESE-MOULD. See Aspergillus.
CHEILAN'THES,Sw.—Agenus ofAdi-

anteae, nearly related to Adiantum. The mar-
ginal indusium is very narrow ; some species

have the under surface of the leaves mealy,
from thepresence of microscopic hairs.

CHEIEO'SCYPHUS, Corda.—A genus
of Jungermanniefe (Hepaticse), founded
upon Jungermannia polyanthus, L., which is

not unfrequent in wet places.

Bibl. Hooker, Brit. Jungerm. pi. 62;
Corda, in Sturm, Dtschl. Flor. ii. 19, 20, p.

85, pi. 9.

CHEILOSTO'MATA.—A suborder of
Infundibulate (marine) Polyzoa.

Char. Orifice of cell filled with a thin

membranous or calcareous plate, with a
curved mouth, furnished with a moveable
UP- ....

It is divided into two sections, containing
numerous families and genera.

Tribe 1. Articulata. Polypidom jointed.

Earn. 1. Salicornariadje. Polypi-
dom erect, cylindrical, dichotomously
branched; the cells arranged on all

sides.

Fain. 2. Cellulariad-si. Polypidom
erect, branches fiat, linear,with the cells

in the same plane.

Tribe 2. Inarticulata, Polypidom un-
jointed.

Fam. 3. Eucratiad^e (Scrupariadee).
Cells in one row.

Fam. 4. Gemellariad.s:. Cells in pairs,

opposite.

Fain. 5. Caberead^:. Branches narrow

;

cells in two or more rows, with whips
or sessile birds' heads at the back.

Fam. 6. Bicellariad^e. As the last,

but whips absent, and birds' heads
stalked and jointed.

Fam. 7. Flustradje. Polypidom ex-
panded, foliaceous, and flexible.

Fam. 8. Membraniporid^e. Expanded,
incrusting, stony; cells horizontal,

quincuneial.

Fam. 9. Celleporidjs. Massive, glo-

bose, incrusting, or erect, stony ; cells

vertical to the common plane, irregu-

larly heaped together.

Fam. 10. Escharid.e. Expanded and
leafy, or branching, stony ; cells in the
same plane, quincuneial.

Bibl. Johnston, Brit. Zooph ; Busk, Cat.

Mar. Polyz. (Brit. Mils.) ; Gosse, Marine
Zool. i.

CHEIROCEPHALUS. See Branchi-
pus.
CHEIROS'PORA, Fries.—A genus of

Melanconiei (Coniomycetous Fungi), grow-
ing upon the twigs of the beech. The myce-
lium spreads under the epidermis, and bursts

through in rounded or irregular, conical,

black pustules, 1-20" in diameter, which are

composed of a large number of fine filaments,

unequal in length, and waved, each termi-
nating in a bunch of spores. The heads are

formed of chains of spores like a Penicilliwm,
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when young, but crowded together more
densely as theybecome more fully developed

into a globular or oval head, about 1-700"

;

the spores about 1-4000". This genus cor-

responds to Stilbospora, Montagne, Myrio-
cephalum, De Notaris, and, apparently,

Hyperomyxa, Corda ; but the latter is said

to have a mucous vesicle enclosing the

head.

C. botryospora, Fr. On dead beech twigs,

Berk, and Broome, Ann. Nat. Hist. 2 ser. v.

456. (Fresenius finds a variety on the horn-

beam.)
Bibl. Clieirospora, Fries, Summa Veget.

508 ; Stilbospora, Fries, Syst. Mycolog. iii.

448 ; Montagne, Ann. des Sc. Nat. 2 ser. vi.

338, pi. 18. fig. 5 ; Hyperomyxa, Corda,

Icones Fung. iii. fig. 78 ; Montagne, Ann.
des Sc. Nat. 2 ser. xx. 378 ; Myriocephalmn,

De Notaris, Mem. Acad, di Torino, ser. 2.

vii. ; Fresenius, Beitr. zur Myhologie, p. 39,

pi. 5. figs. 1-9 (2tes Heft).

CHELIDO'NIUM, L.—A genus ofPapa-
veraceous plants, remarkable for the yellow

juice contained in the laticiferous canals.

See Latex.
CHEMICAL REACTIONS.

—

Intro-
duction, p. xxxviii.

CHEMISTRY.—The following works
may be consulted when a more detailed

account of the chemical properties of sub-

stances is required than that for which we
have space in this work.

General works : large.—Berzelius, Lehrb.

d. C'hetn. ; Gmelin, Handbuch der Chemie,

(transl.by Cavendish Society) ; Watts, Diet.

ofChem.; Graham, Manual, tyc; Mitscher-

lich's Chemie.

Small.—Gregory, Outlines <ye; Lehmann,
Taschenbnch d. Theoret. C'hem.

; quite ele-

mentary, Stockhardt, Experimental Analysis
(Bohn's series). Fresenius, Anl. z. Che?n.

Analys. (translated by Bullock); Will, Anl.
z. Ch. An. (transl. by Hofmann) ; Rose,
Analyt. C'hem.

Organic chemistry in general.—Mulder,
Versuch 8fC. (transl. by Johnston) ; Lciwig,

Ckem.d. Organ. Verb.; also the above gene-
ral works.

Animal chemistry.— Simon, Anthropo-
chemie (Sydenham Soc.) : Lehmann, Gme-
liris Handbuch, viii. ; Robin and Verdeil,

Trailed. Chim. Anat. et Phys. ; Yogel, An-
leit. z. Gebrauche d. Mikr. ; Ileintz, Lehrb.
d. Zoochemie ; Scherer, C'hem. unci Mikr.
Untersuch. iyc. ; HSfle, Chem. mid Mikr. am
Krankenbette ; Gorup-Besanez, Zoochem.
Analyse ; Schmidt, Enitcurf. cut. ally. TJn-

tersuehungsmethode, e}c.; Funke, Atlas d.

Phys. Chemie.
Vegetable chemistry is treated in the

general works.
The progress of chemistry is reported in

the Chemical Neios.

CHEY'LETUS, Latreille.—A genus of
Arachnida, of the order Acarina, doubtfully
referred to the family Trombidina.

Char. Rostrum prominent, palpi thick,

resembling amis, and falciform at the ends

;

antennal forceps (mandibles ?) didactylous.

Koch describes 6 species.

C. erudilus. Found in books and mu-
seums. Acarus erudihts, Schrank, Enum.
Insect. Austria, no. 1058; Latreille, Hist,

nat. Crust, et Ins. viii. 54.

C. marginatum, Koch, copied by Guerin,
Iconogr. P'egn. Anim., Arach. pi. 5. f. 8.

Bibl. Cuvier, Pegne Animal, the dateless

edition (1853?); Gervais, Walckenaer'sAp-
teres, iii. ; Koch, Deutschlands Crustac. §c.';

Robin, Joum. de TAnat., iyc. 18(i7 (figs.),

p. 50G (Qu, Mic. Jn, 1808) ; Beck, Mic.
Trans. I860, p. 30.

CHICKWEED, Stellaria media.—This
common plant is of great interest to the

microscopic observer, on account of the

facility with which the embryo-sac may be
dissected out. See Griffith, Text-book fye.

p. 45, pi. 1.

CHICORY.—This substance, used for

mixing with or adulterating coffee, consists

of the roots of the plant of the same name
{Cichorivm Intybus). The structures com-
posing the root are recognizable after it has
been roasted and ground, consisting of mem-
branous cellular tissue, short-jointed reti-

culated ducts of large size, and laticiferous

tubes. Pure chicory does not appear to

contain any starch-granules, this substance

being replaced by inuline in most of the

plants ot this family. The presence of

starch, therefore, in samples of chicory de-
notes adulteration, which, when effected by
roasted corn or beans, is easily detected, and
the integuments of roasted grain may often

be identified. Other common adulterations

are roasted carrots, parsnips, or mangel-
wurzel; the first of these is difficult to

detect, as the structure of the roots is very
similar, as is the case to some extent with
the parsnip, in which, however, traces of

the starch usually remain ; the parenchy-
matous tissue of mangel-wurzel is formed
of cells very much larger than those of

chicory. In addition to the above, certain

substances containing astringent or colour-
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ing-matters are occasionallyfound in ground
chicory and coffee—such as oak-hark and
tan, mahogany and other kinds of sawdust.

These are easily detected by the microscope,

from the presence of woody fibre and liber-

cells, the origin of which is often to be made
out by careful comparative examination.

Bibl. Hassall, Food and its Adulterations,

pp. 108, 199, 352.

CHI'LODON, Ehr.—A genus of Infu-

soria, of the family Trachelina.

Char. Body covered with cilia ; mouth
with teeth arranged in the form of a tube

;

fore part of the head produced into a broad
membranous or ear-like lip.

The cilia form longitudinal rows.

1. C. cucullulus (PI. 23. tig. 27 a). De-
pressed, oblong, colourless, rounded at the

ends, slightly auriculate or beaked ante-

riorly on the right side ; aquatic and marine

;

length 1-1120 to 1-140". (PI. 23. fig. 27 b,

side view.) Contains a red globule (eye-

spot ?).

2. C.uncinatus. Depressed,oblong,rounded

at the ends, colourless; narrowed and curved
anteriorly so as to appear hooked ; aquatic

;

length 1-430".

3. C.aureus. Ovato-conical, turgid, golden-

yellow, anterior end curved so as to form
an obtuse beak, posterior end narrowed;
aquatic ; length 1-140". A Nassula (?).

4. C. ornatus. Ovato-cylindrical, golden-

yellow, ends rounded, a violet spot at the

neck ; aquatic and marine ; length 1-174".

A Nassula (?).

Dujardin admits only the first species;

referring the others to the genus Nassula.

Blbl. Ehr. Infus. p. 336; Duj. Infus.

p. 490 ; Stein, Infus. 8,-c. ; Claparede and
Lachmann, Inf. p. 335.

CHILO'MONAS, Ehr.—A genus of In-

fusoria, of the family Monadina.
Char. No tail nor eye-spot ; mouth oblique

or lateral, and surmounted by a lip : either

anterior cilia or one or two (?) very delicate

flagelliform filaments present.

1. C.volvox. Oval, narrowed and notched
in front, colourless and transparent, lip long;

aquatic ; length 1-1400".

2. C. Paramecium. Oblong, keeled, trila-

teral, colourless and opaque, sometimes ag-
gregated; aquatic; length 1-1020".

3. C. destruens. Oblong, variable in form
from its softness, colourless or yellowish

;

aquatic and marine ; length 1-860".

Dujardin gives different characters : body
ovoid-oblong, obliquely notched in front,

with a very delicate filament arising from

the bottom of the notch; body revolving

upon its centre.

4. C. granulosa (PI. 23. fig. 28). Oblong,
broader in front, colourless, with granules

which appear to project on the surface;

length 1-840". In an infusion of mosses.

5. C. obliqua. Ovoid or pyrifonn, nodular,

colourless, variable in form ; length 1-2700".

Bibl. Ehrenb./«M.p.30 ; Duj.7n/.p.295.
CHILOSTOMELLA, Reuss.—A Fora-

minifer.

Bibl. Reuss, DenJcschr. Akad. Wien, 1850,
i. p. 16.

CIIIODECTON, Ach.—A genus of

Lichens (tribe Graphidei), of which one
species, C. myrticola, has been found in

Ireland ; and its var. sarniense in the Chan-
nel Islands.

Bibl. Leighton, Aug. Lichens, p. 24,

pi. 8. fig. 4, pi. 9. fig. 1; Lich. Flor. G. B.
p. 404 ; Tulasne, Ami. des Sc. Nat. 3 ser.

xviii. pi. 10.

CHIOG'RAPHA, Leight.—A genus of
Graphideee (Gymnocarpous Lichens) sepa-
rated from Opegrapha. C. Lyellii= O. Ly-
ellii, Sm.

Bibl. Leighton, Ann. Nat. Hist. 2 ser.

xiii. 388, pi. 7. fig. 24.

CHIONY'PHE, Thienem.—A genus of
Mucorini (Hyphoniycetous Fungi), found
growing upon melting snow.

Chionyphe Carteri, Berk., is a curious
fungus, which is supposed to be the cause
of that formidable disease the Fungus-foot
of India. It has, however, been doubted
whether it is really the cause, or only

a secondary growth on the truffle-like

nodules composed principally of stearine (?)
which are characteristic of the disease.

Jabez Hogg considers the disease some-
what similar to the amyloid lardaceous dis-

ease which attacks various other parts of

the body.

Blbl. Thieneman, Nova Acta A. L. C. C.

xi. 1839 ; Ann. des Se. Nat. 2 ser. xiv. 63

;

Intell. Obs. 1862 ; Berkeley, Joum. Linn. Soc.

viii. p. 139 ; Carter, Trans. Med. and Phys.
Soc. Bombay, 1861, 1862, 1863; Ann. Nat.
Hist. vol. ix. p. 442, 1862; Month. Mic.
Joum. Aug. 18/1.

CHIRO'DOTA, Eschsch.—A genus of
Echinodermata, closely allied to Synapta.

C. violacea possesses curious wheel-like
calcareous plates in the skin.

Not British.

Bibl. V. d. Hoeven, Zool. i. 150; Car-
penter, On the Microscope, 564 ; Herapath,
Qu. Mic. Joum. 1865, p. 1.



CHITINE.
t 160 ] CHLOROGONIUM.

CMTINE is the horny substance which
gives firmness to the tegumentary system
and other parts of the Crustacea, Arachnida,
and Insects

;
probably also the carapace of

the Rotatoria consists of it. It is left when
the above structures are exhausted succes-

sively with alcohol, ether, water, acetic acid

and alkalies, retaining the original form of

the texture. It is dissolved by concentrated
mineral acids without the production of

colour. It is not dissolved by solution of

potash, even when boiling. Neither does it

give the characteristic reactions withMillon's

or Schultze's tests. It contains nitrogen.

Bibl. Odier, Mem. d. Mas. d'Hist. Nat.

i. p. 35 ; Lassaigne, Compt. Mend, xvi. p.

1087 ; Schmidt, Zur Vergl. Phjs. d. Wir-
bellos. Thiere (Taylor's Solent. Mem. v. p. 1)

;

Payen, Compt. Rend. xvii. p. 227.

CHLAMIDOCOC'CUS. See Proto-
coccus.
CHLAMID'ODON, Ehr.—A genus of

Infusoria, of the family Euplota.

Char. Furnished with cilia and a cylinder

of teeth, but neither styles nor hooks. (Oxy-
tricha with a lorica and teeth.)

C.Mnemosyne (PI. 23. fig. 29). Elliptical,

or the anterior end broader, hence ovate

;

green or colourless, and containing rose-red

vesicles ; lorica projecting beyond the body

;

length 1-570 to 1-240"
; marine.

Bibl. Ehr. Infits. p. 370.

OHLAMIDO'iMONAS (PI. 23. fig. 30 a,

b, c, d, e). See Peotococcus.
CHLAMYDOCYSTIS, Grunow,= Pro-

tococens, part.

CHLORAS'TER, Ehr.—A genus of In-

fusoria, of the family Monadina.
Char. Single, mouth (?) terminal, a single

frontal eye-spot, no tail, middle of the body
with radiate warty processes.

Allied to the genera Glenomorum and
Phacelomonas. Does not admit coloured

particles.

C. gyrans. Green, fusiform, acute at the

ends ; radiate processes in a whorl of four,

at first obtuse, then subacute ; flagelliform

filaments 4-5
; length 1-1030" ; aquatic.

It revolves rapidly upon its axis, and
undergoes spontaneous division.

Bibl. Ehr. Ber. d. Berl. Akad. 1848, p.

236.

CHLORATE of Potash. See Potash.
CHLO'REA, Nyl.—A genus of Lichens,

family Lichenacei, tribe Usnei.

6 species. C. vulpina occurs in Europe.
Bibl. Nyl. Sun. p. 274, pi. 8. f. 13-15;

Jacq. Misc. ii. pi. 10. f. 4.

CHLORIDES. See the bases.

CHLOROCOC'CUM, Grev.—A genus
of Palniellaceae (Confervoid Algse).

We have assigned to this the common
green pulverulent stratum which is found
upon every old tree, on all old palings and
other exposed woodwork, &c. If this proves
to be really a distinct plant, and not an
accumulation of germinating gonidia of

Lichens (lepraria), it will still differ from
the plants we have assembled under the
name of Protoeoccus, in its general habit,

especially in the absence of zoospores. This
point is, however, still open to inquiry, since

from recent investigations it appears that the
gonidia of the Lichens do divide into two,
four and eight, to form a pulverulent stra-

tum, which exactly represents Chlorococcam
and Protoeoccus.

Chi. vulgare, Grev. (PI. 3. fig. 1). A
collection of extremely minute cells, multi-
plying b}7 division into twos and fours, no
gelatinous substratum, no zoospores. Dia-
meter of single cells 1-3000 to 1-4000"

(Protococctisvmdu,l-20QOix> 1-3000"). Old
dry palings, bark of trees, &e. everywhere.
Calculating from the known size of the cells

and the wide distribution, this, if a species,

would appear to be the most fecund Alga
in existence. There are 300 millions of in-

dividuals on a square inch, in a layer 1-100"

thick ; and such layers clothe almost every
piece of unpainted timber and old trunk we
meet with in the country. C. murorum, Gr.

is perhaps a Palmoglcea, Kiitz.

Rabenhorst describes 12 species ; but
places C. vulgare in the genus Pleurococcus.

Bibl. Greville, Sc. Crypt. Fl, pi. 262

;

Ilassall, Br. Fr. Ah/cr, pi.' 81. fitr. 5.

CHLOROGO'NIUM, Ehr—A genus of
Infusoria, of the family Astasias.

Char. A red eye-spot, a tail, and two
anterior filaments. (Not attached by a fixed

pedicle.)

C. euchbrum (PI. 23. fig. 21). Spindle-
shaped, acute at each end, tail short ; length
1-1150 to 1-280". Found in enormous
numbers in pools and puddles; frequently

as many as 10,000 in a single drop.

These organisms do not admit colouring-

matter or foreign bodies; hence thev are

probably not Infusoria, but Algae. 'They
often adhere to each other in groups by the

so-called tails (PI. 23. fig. 31, upper figure)

;

sometimes to foreign bodies (PI. 23. fig. 31,

lower figure, which exhibits them adhering

to a dead Toiiicella).

They undergo oblique spontaneous divi-
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sion (PI. 41. fig. 1) ; this commences in the
internal substance, which is constricted

before the outer portion.

They also propagate by a process of
swarming, which takes place thus : the
internal substance first separates somewhat
from the transparent wall, subsequently
becoming irregularly constricted at various
parts. The constrictions deepening, the con-
stricted portions separate from each other as

independent vesicles (?), and the internal

substance acquires the appearance of a black-
berry or bunch of grapes, consisting of a
fusiform aggregation of uniform longish oval
granules. Up to this period, the parent
organism continues its movements; subse-
quently these cease. The granules have now
acquired independent vitality, and their fila-

ments become developed. The envelope
then breaks near its middle, and the swarm
of young one3 escape. In their somewhat
more developed stage they form Olcnomo-
rum fingens, Ehr. See Protococcus.

Bibl. Ehr. Infus. p. 113 ; Weise, Wkg-
mann's Archiv, 1818, i. p. 65; Stein, Die
Infus. p. 188 et seq.

CHLOROPHYLL (leaf-green).— The
name applied to the green colouring-matter
of pi ants. The nature ofthe substanceswhich
are understood under this term is still some-
what questionable. It is ordinarily stated

that chlorophyll exists commonly under the

form of globules or granules, and occasion-

ally as an amorphous granular substance,

in either case more or less adherent to, or

imbedded in the primordial utricle of the

cell. It is, however, a contested point

whether the chlorophyll-corpuscles are se-

misolid homogeneous globules, or vesicles

composed of a delicate membrane enclosing

a green liquid. Chlorophyll presents itself

in the form of distinct corpuscles (granules

of authors), in the cells of the flowering
plants generally, particularly the paren-
chyma of leaves and the subepidermal
parenchyma of green stems and shoots. The
granules are especially large and distinct in

certain water-plants, and may be well seen
lying scattered, singly, imbedded in the cir-

culating protoplasm of the cells of the leaves

of Vallisneria and other water-plants. The
corpuscles are very clear in the cells of the

prothallia of Ferns, in the leaves of Selagi-

nel/a, of Mosses and Liverworts ; also in

Cham, where they are very abundant, and
form a continuous layer, or else numerous
rows, imbedded in a gelatinous stratum
between the cell-wall and the circulating

mass of protoplasm. In the Confervoids
the chlorophyll often appears both formless
and corpuscular in one and the same cell,

but usually more or loss formless in young
cells, and more completely converted into

granules in the full-grown, as in Vaucheria.

In the Confervacese, such as Cladophora, and
in (Edogonium, it presents itselfin a granular
stratum with numerous larger bright cor-
puscles ; and in Spirogyra, Zygnema, &c?
the chlorophyll takes the form of the spiral

or annular band, to which it is adherent,

without large granulations in the general
mass, but with a number of distinct, large

bright-looking corpuscles at intervals (PI. 5.

fig. 18). In Protococcus, in zoospores, and
in the individual ciliated bodies of the Volvo-
cineae, the chlorophyll appears to tinge the
general massof granular protoplasm, leaving

the conical apes (beak) uncoloured (Plates

3 & 5), while more or less distinct corpuscles

or granules are scattered through the mass,

varying in number and size at different

periods. "VVhen any of these forms of chloro-

phyll are treated with ether or alcohol, the
colour is abstracted, while the organized
forms, the corpuscles &c, remain, so that

the true chlorophyll is really only a soluble

substance, dyeing the bodies called chloro-

phyll-granules &c. It becomes a question

then whether these are homogeneous semi-
solid corpuscles, or vesicles containing the
colouring-matter in sacs, from which it is

extracted by the ether &c. Nageli and
others assert the vesicular character of the
chlorophyll-corpuscles, and the appearances
are sometimes much in favour of this view

;

but in the many cases in which we have
obtained the appearance of a double line

around them, under high magnifying powers,
we have never been able to divest ourselves

of the impression that this was an optical

deception. Nageli asserts that thecorpuscles

multiply by division, which is probable, but
does not prove that they are vesicular struc-

tures. The observation, of Goppert and
Cohn, of a chlorophyll-coi-puscle swelling

up and bursting through endosmose, may
be explained without supposing a regularly

organized coat. We are inclined to believe

that the bodies bearing the green colouring-

matter are structures belonging to the pro-
toplasm, the green colour being only an
additional character, produced by the action

of light, superadded to the ordinary cha-
racter of the granular structures occurring in

the protoplasm or nitrogenous cell-contents.

See Protoplasm,
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A very important point connected with
chlorophyll is its relation to starch. The
bodies called starch-granules occur very

commonly with chlorophyll-corpuscles in

the cellsof the green parts of plants, and they

become substituted for each other under

varying circumstances. Some authors have
imagined that chlorophyll is produced by a

chemical decomposition of starch, while

others think that starch is developed from
chlorophyll. The chief ground for the latter

view is the fact that starch-granules (one,

or a group of many) are often found in

the centre of chlorophyll-corpuscles, like a

kind of nucleus. We have traced, in He-
paticoe, the gradual formation of a group of

starch-granules in the interior of a chloro-

phyll-corpuscle (where they are readily

detected by the application of iodine) ; and
this goes on in certain cases until almost

all the green colour is lost. Starch occurs

universally at a certain period in the bright

distinct chlorophyll-corpuscles of Chora and
of the Gonfervacese, Spirogyra &c, so that

these are coloured blue by iodine, although

green before its application. But this starch

may disappear again in the course of nature,

for it always vanishes from these corpuscles

when they are about to become organized

into zoospores. In fact the green chlorophyll

is predominant during active vegetation,

and starch in periods of rest or in full-grown

structures. Moreover, while chlorophyll

may appear independently in young cells

without being preceded b}' starch, in green

tissues : starch makes its appearance without
previous existence of chlorophyll-corpuscles

in subterraneous structures, as for example
in the potato and other tubers. The truth

of the matter therefore appears to be, that

the chlorophyll-structures, as above stated,

are granular structures belonging to the

general protoplasm or nitrogenous cell-con-

tents ; that they become coloured green in

the light by a chemical change connected
with the vital processes ; that in undergoing
this change they do not lose the power,
which the ordinary protoplasm possesses, of

secreting starch, and decomposing it again

when required for the nutrition of the plant.

Starch-granules, when free and uncoloured,

appear to be produced originally from gra-

nular or vesicular protoplasmic structures,

only differing by absence of colour from
chlorophyll structures. For example, the

granular protoplasm around the cell-nucleus

in the cells of herbaceous Monocotyledons
(such as the Lily, Tradescantia &c.) will

sometimes become converted into chloro-
phyll-granules (in superficial cells), inside
which starch may be subsequently deve-
loped; but (in deeper-seated cells) the
granular protoplasm may give rise at once
to starch-granules (PL 36. fig. 28 «) with-
out the previous existence of the green
modification of the protoplasm, i. e. chloro-
phyll.

The views of the nature of chlorophyll
above expressed (in the first edition o* this

work) have been since confirmed by the
observations of v. Mohl and Oris; and re-

peated observations have furnished us with
similar results. In Casparv's observations

on Hydrillese also, will be found confirma-
tion of the statement that the supposed
vesicular structure is an illusion.

Chlorophyll-corpuscles set free in water
expand by imbibing water, sometimes be-
coming vacuolated and bursting. Alcohol
and most acids coagulate them, while acetic

acid will often blend the corpuscles into an
irregular mass.

Chlorophyll is turned yellow-brown by
tincture of iodine ; sulphuric acid gives it a
more or less deep blue colour; ether and
alcohol discharge the green tint. Prepara-
tions put up in chloride of calcium or gly-
cerine lose their green colour ; those pre-
served in water will sometimes retain it

a long time. The gTeen colouring-matter
extracted by alcohol is a complex substance,

containing a kind of wax and a matter allied

to indigo.

Bibl. Von Mohl, Veget. Cell. {Transl.

1852), p. 41 ; Vermischte Schriften, p. 349

;

Baton. Zcit. 1855 (Ann. Nat. Hist. 2nd ser.

xv. p. 321); Nageli, Zeitsch. f. Wist. Bot.

iii. 110 (Bay Soc. 1849); Mulder, Physiol
Chem. Transl. p. 260; Goppert and Cohn,
But. Zeitung, vii. 005 (1849) ; Schleiden,

Gncndziige der Wiss. Bot. 3rd ed. 196

;

Braun, t'ciji'ing. {Bay Sue. 1853. p. 195) ;

Morot, Bcch. s. I. color, des Ver/etmur, Ann.
ties Sc. Nat. 3 ser. xiii. 100; Guillemin,
Ann. rles Se. Nat. 4 ser. vii. p. 155 ; Oris,

ibid. p. 179 ; Caspary, JH'e Bydrittece, Prinas-

heims Jahrb. der Wiss. Bui. i. p. 399.

CHLOROPTEEIS, Mont.—A genus of
Confervoid Algre, fam. Conl'ervaceaj.

1 species : not British.

CIILOROSPII.E'RA, Henfrey (Ebe-
MOSHBUERA, Be Bary).—A genus of Uni-
cellular Algae, probably related to CEdo-
gonieae (Rabenhorst places it among the

Palmellaceas), of which one species, C. Oii-

veri (E. virulis, Be B.) (PI. 45. fig. 4) is
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known, consisting of a single globular cell,

about 1-200" in diameter, densely filled with
green contents, sometimes exhibiting a

radiated appearance. The cell is multiplied

by dividing into two parts by a septum, and
forming a new perfect cell in each half, the

two new cells escaping through slits in the
parent-cell membrane, with elasticity, when
mature. Resting-spores, formed in fours

in a parent-cell and of a brown colour, have
been observed, but not their germination
nor any formation of zoospores. The C.

Oliveri was found in a boggy ditch, at

Prestwich Car, Northumberland. It has
been found elsewhere in turfy pools.

BrBL. Henfrey, Mic. Trans. 1859, vol. vii.

p. 25 ; De Bary, Conj. p. 56.

CHLOROTYLIUM, Ktz.—A genus of

Confervoid Alga? ; family Chastophoracese.

Char. Filaments jointed, repeatedly di-

chotomous, parallel; joints of two kinds,

some elongate and colourless, and others

swollen, abbreviate, and with green endo-
chromes.

4 species. On rocks, submerged timber,

and the bottom of ponds.

Bibl. Kutzing, Sp. Alg. p. 432 ; Raben-
horst, Fl. Alg. iii. p. 386.'

CHOCOLATE. See Cocoa.
CHOIROMY'OES.—A genus of Tube-

racei (Ascomycetous Fungi) characterized

by a definite base, even common integument,

clavate asci and spherical sporidia.

C. meandriformis, Vitt., occurs occasion-

ally in Great Britain. It sometimes attains

a considerable size.

Bibl. Vitt. Mon. Tab. p. 50; Ann. Nat.
Hist, xviii. p. 80 ; Sow. Fung. t. 310 ; Tul.

Fung. Hi/p. p. 170, tab. xix. fig. 7.

CHOLERA.—The attempt has often been
made to discover some animalcule or minute
vegetable organism in the air, water, and the

intestinal and other animal liquids, during
the existence of cholera, which might explain

the origin of this fearful disease ; and state-

ments have been published announcing
success. None of these have, however, stood

the test of rigid investigation. When the

cholera prevailed at Berlin in 1832, the
renowned Ehrenberg, who had then been
engaged in the study of microscopic orga-

nisms for many years, declared, after special

and careful examination, that neither the

air nor the water from various localities,

contained any thing unusual. Repeated
examinations of the air and water of in-

fected localities, made in 1849, and during
the more recent accessions of the cholera,

have afforded also conclusive negative
evidence.

The view is no less unsupported by rea-

soning than by fact. Great reproductive

power is a general character of the more
minute organisms ; hence whenever they
are present, they are easily recognized. If

we examine a silk-worm affected with mus-
cardine, a fly with what may be termed
the muscardine of the fly (Sporendoxema),
a portion of the crust of Favus, or a frag-

ment of an aphthous patch, the parts of the

Fungi are present in thousands ; there is no
need to look for them twice. If they, or

their analogues, were present in cholera, the

same would surely be the case. There is,

further, no reason to believe that Fungi,
when growing in animal bodies, ever pro-
duce anj' thing more than a mechanical
effect, resulting from their large numbers.
The methods of examining the air in regard
to this point, are described under Air

;

and they are far superior to that of sinrply

exposing slides to the atmosphere. The
use of glycerine in these experiments must
be carefully avoided, on account of its

rendering minute and delicate objects so

transparent.

Since the above was written, Hallier has
attempted to show that it was probably in

the first instance derived from a fungus in-

festing rice. It is, however, a remarkable
fact that rice is far less subject to attacks

of Fungi than any other cereals. The re-

searches of Thwaites and others have been
directed to this especial point, and have in

no respect confirmed Hallier's views ; added
to which, it was quite evident that the fun-

gus which appeared in cholera-evacuations

was not the Urocgstis to which he referred

it. De Bary altogether denied the justice

of his views. Brs. Lewis and Cunningham
were placed by the government authorities

in communication with De Bary and Hallier,

and quite accorded with the former of the

two ; and the very careful observations by
Dr. Lewis at Calcutta confirm De Bary's

views. See Microzymes.
Bibl. Baly and Gull, Sep. of Cholera Sub-

committee ofHoy. Coll. Phi/8., London, 1840;
Robin, Veget. Parasites, §c., 1853, appen-
dice, p. 676; Hallier, Das Cholera-Conta-

gium; Privy Council Report, 1866; Sansom,
Jn. of Science, 1871

, p. 153 ; Lewis, Report
on Objects found in Cholera-evacuations

;

Med. Chi. Rev. 1871.

CHOLERA-FLY—Knox, Lancet, 1853,
ii. p. 479.

m2
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CHOLES'TERLNE.— This substance

exists naturally iu most animal liquids in a

state of solution, also in man}' animal solids,

as in the blood, the bile, the meconium,
the brain and spinal cord. As an abnormal
product, it occurs in the crystalline form in

the bile, biliary calculi, various dropsical

effusions, the contents of cysts, pus, old tu-

bercles, malignant tumours, the excrements,

expectoration of phthisis, &e.

In the vegetable kingdom it occurs in

peas, beans, almonds, many seeds, &c.

The crystals form thin pearly rhombic
plates (PI. 9. tig. 21). The acute angles are

= 70° 30', the obtuse= 100° 30'. Sometimes
the angles are truncated.

Oholesterine is insoluble in water and
solution of potash, even when boiling ; but

soluble in ether and boiling alcohol, crystal-

lizing on cooling.

It is most easily procured from a gallstone

by boiling in alcohol ; it falls on cooling.

The crystals thus obtained are usually thicker

than the natural plates.

Bibl. See Chemistry, Animal.
CHONDRACANTIIUS.-A genus of

Crustacea, of the order Siphonostoma, and
family Lernseopoda.

C. Zei. Found upon the gills of Zeus

(the common Dory). The body is covered

with short rerlexed spines. Length 4-5''.

Bibl. Baird, Brit. Entomostr. p. 327.

CHONDRIA, Ag. See Laltrencia.
OHONDRINE.—The gelatinous matter

of the permanent true cartilages.

Its solution differs from that of the gelatine

of bones &c, in being precipitated by acetic

acid, acetate of lead, and alum. The acetic

precipitate is insoluble in excess.

It is coloured red by Millon's test; but

is unaffected by that of Pettenkofer.

Bibl. See Chemistry, Animal.
CPIOND'RUS, L.—A genus of Crypto-

nemiace»3 (Florideous Algne), composed of

cartilaginous sea-weeds with flat dichoto-

mously-divided fronds, the cellular structure

of which exhibits three layers—a central of

longitudinal filaments, an intermediate of

small roundish cells, and an outer of ver-

tical coloured and beaded rows of cells,

the whole imbedded in a tough " inter-

cellular" matrix. See Lntercellular
SUBSTANCE.

Fructification : spores contained in favel-

lidia immersed in the frond ; tetraspores

collected in imbedded sori ; and " nema-
thecia," tubercles composed of radiating

filaments (autheridia ?). C. crispus becomes

horny when dry, and is the Irish moss or
Carrageen of the shops.

Bibl. Harvev, Br. Mar. Alq. pi. 17 D
;

P/u/e. Brit. pi. 03 & 187 : Grevill'e, Ala. Brit.

pi.' 15.

CIIOR'DA, Stackh.—A genus of Lanii-
nariacese (Fucoid Algte), with fronds of

a peculiar, simple cylindrical form ; two
species, C.filum and C. lomentaria, are found
between tide-marks on British coasts ; the
former grows from 1 to 20 or even 40 feet

long, with a greatest diameter at half its

length, of 1-4 to 1-2". The cord-like frond
is tubular, but has at intervals thin dia-

phragms, formed by interwoven transparent
filaments. The wall of the tube is com-
posed of a number of layers of very regular

six-sided cells, upon which are implanted
little erect clavate cells which coat the
entire surface of the frond. These present

two forms, apparently constituting oospo-

rantjes (spores, Harvey, paranemata, Ag.)
and triehosporanf/es (antheridia, Harvey,
spores, Ag.). The first are single sacs pro-

ducing a number of zoospores ; the second
are filaments composed of about five joints,

each of which gives birth to a zoospore.

Bibl. Harvey, Br. Mar. Alg. 31, pi. 3 B

;

Plnje. Brit. p. 107, &c. ; Thuret, Ann. des

Sc. Nat. 3 si5r. xiv. p. 240, pi. 29. figs. 5-10

;

Derbes and Solier, Ann. des Sc. Nat. 3 s<5r.

xiv. 268, pi. 33. figs. 7-10; Kiitzing, Phye.
gen, pis. 28 & 29.

CHORDA DORSALIS.—The embry-
onic representative of the
spinal column of the Ver-
tebrata; the permanent
spinal column of the Car-
tilaginous Fishes. It

sometimes forms a spin-

dle-shaped, transparent,

gelatinous-looking cord,

with the broadest part

near the tail ; at others

it is cylindrical or coni-

cal, rounded anteriorly

and tapering posteriorly.

It usually consists of

an outer comparatively
thick and firm structure-

less membrane, forming
a sheath, and of pale nu-
cleated cells, which fill

the sheath (fig. 126). In A
some instance's, however, <* "keep, rathermore
., - nt than 1-2 'in length, a,
its Structure IS hbrOUS, sheath; b, colls.

and that of the sheath
fibro-membranous. The cells are mostly

Fig. 126.

Magnified :toO dinm.

Portion nf the chorda
)rsalis of the embryo
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angular or polyhedral, and closely crowded.
Their size varies ; in the embryo of a sheep
rather more than 1-2" in length, they mea-
sured about 1-1800".

The walls of the cells readily dissolve in

solution of potash ; but they yield neither

gelatine nor chondrine on boiling. The
liquid within the cells is not coagulated by
boiling, but the chorda itselfbecomes cloudy
and granular.

In its earlier stage of development, the
chorda consists simply of a longitudinal

band of ordinary formative or embryonic
cells ; the sheath is subsequently formed.
It appears that the spinal column is not
developed from the chorda itself, but froni

a blastema secreted by its component cells

and effused around them.
The chorda is most readily examined in

the larva? offrogs (tadpoles), of Tritons, or of

Fishes ; and may be separated by macerating
the dead animals for twenty-Jour, hours in

water. On cutting off the tail, it may then
be pressed out by gently scraping along its

course from the end of the tail, or from the
head towards the wound. It is a beautifully

delicate structure, and closely resembles in

appearance a piece ofvegetable cellular tissue.

Bibl. Kiilliker, Mikr. Anat. ii. p. 946

;

Schwann, Ueber die Einst.im. §c. (Syderih.

Soc.) ; Stannius, Vergl. Anat.
CHORDA'EIA, Ag.—A genus of Chor-

dariaeeas ( Fucoid Algae), remarkable for the
solidity of the cellular texture of the hli-

form fronds. The axis and branches are

composed of a central mass of longitudinal

cells, upon which stand horizontal clavate

filaments, formed of a row of beaded cells,

constituting a distinct peripheral layer,

which gives a velvety texture and slimy
character to the surface. The so-called

spores attached to the horizontal filaments

are oosporanges, and discharge zoospores

when mature ; trichosporanges have not yet

been observed. C. jiagelliformis, Mull., is

common on rocks and stones between tide-

marks.
Bibl. Harvey, Br. Mar. Alg. pi. 10 A

;

Phgc. Brit. pi. Ill ; Thuret, Ann. des <S'c.

Nat. 3 ser. xiv. 237.

CHORDARIA'CEyE—A family of Fu-
coid Alga?. Olive-coloured sea-weeds with
a gelatinous or cartilaginous, branching
frond, composed of vertical and horizontal

filaments interlaced together ; the oospo-
ranges and trichosporanges attached to the
filaments forming the superficial layers of

the frond. British genera

:

1. Chordaria. Axis cartilaginous, dense

;

filaments of the circumference unbranched.
2. Mesogloia. Axis gelatinous, loose

;

filaments of the circumference branching.
Bibl. Harvey, Br. Marine Algee; Thuret,

Ann. des Sc. Nat. 3 ser. xvi. p. 5, &c. See
also the genera.

CHOROID MEMBRANE. See Eye.
CHROMATE OF LEAD (neutral) ia

one of the best materials for colouring size

in injections. See Injection.
CHROMIC ACID may be prepared by

adding gradually from 120 to 150 parts, by
volume, of pure concentrated sulphuric acid

to 100 parts of a cold saturated solution of
bichromate of potash. The crystals of the

acid separate as the solution cools. The
mother-liquor should be poured off, and the
crystals dried upon a tile ; they may be
purified by re-crystallization from solution

in water. With excess of sulphuric acid,

chromic acid is a valuable reagent for dis-

solving the intercellular substance of plants.

Chromic acid is readily decomposed by
organic matter, as dust &c, and must
therefore be preserved in a well-stoppered
bottle. Its aqueous solution, which should
be of a pale yellow colour, is used for

hardening and preserving nervous and mus-
cular tissues, &c. It should be prepared
when required.

CHROOCOC'CUS, Nag. See Photo-
coccus.
CHROOLEPTJS, Ag.—A generic name

applied to certain byssoid structures found
on rocks, bark of trees, &c. C. aureum is

composed of rigid opaque, ultimately brittle

filaments, forming soft cushions of a j'el-

lowish colour; C. Jolithus, odoratum, and
lichenicola are of orange or fulvous colour.

Another series of species, C. ebenea &c, are

black. These plants have been regarded
sometimes as Fungi and sometimes as Algae.

Rabenhorst describes 11 species : the
genus forming the type of the family Chro-
olepidae. Reproduction by bi-ciliated zoo-

spores.

Bibl. Hooker, Brit. Flora, -v. pt. 1. p. 384;
Engl. Bot. pi. 702 & 1039 ; Kiitzing, Spec.

Alg. p. 425 ; Caspary, Flora, 1858, p. 561

;

Rabenhorst, Fl. Air/, iii. p. 371.

CHRYSALIDI'NA, D'Orb—A Textu-
larian Foraminifer, with a triserial arrange-

ment of chambers and with large pores,

and sometimes tubes, opening from chamber
to chamber. Ch. graclata, D'Orb., is from
the Cretaceous strata of France. A dimor-

phous form, which is uniserial in its old
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state, lives in the Indian ocean and Panama
Bay.

Bibl. D'Orbigny, For. Foss. Vien. 194;
Carpenter, Introd. Foram. 193.

CHBYSIME'NIA, J. Ag.—A genus of

Laurenciacese (Florideous
L
Algaa).

C. clavellosa is a rare sea-weed 3 to 12"

high, forming a feathery frond composed of

a branched, tubular, long, not constricted or

chambered, cellular structure, filled with a
watery juice. The spores are angular, and
are contained in dense tufts in ceramidia
borne on the sides of the branchlets. The
tetraspores are 3-partite and immersed in

the branchlets.

Bibl. Harvey, Br. Mar. Ala. pi. 13 A;
Phyc. Brit. pi. 114.

CHTHONOBLAS'TUS, Kiitz. See Mi-
CHOCOLEUS.
CHYDORUS, Leach (Lijnceus, Mull, in

part).—A genus of Entomostraca, of the
order Cladocera, and family Lynceidas.

Cliar. Nearly spherical ; beak very long
and sharp, curved downwards and forwards

;

inferior antennas very short.

1. C.sphcsricus(Pl.l5.&g.7). Shell smooth

;

olive-green. Found in ponds and ditches.

2. C'.alobosus. Shell more rounded than in

the last, and nearly six times as large ; an-
teriorly reddish, with circular stria? and
numerous black spots ; aquatic.

Bibt,. Baird, Brit. Entom. p. 125 ; Nor-
man and Brady, Brit. Entom. pp. 47, 48.

CHYLAQUEOUS or chylo-aqueous li-

quid and system.

In the Invertebrata, two distinct kinds of
nutrient liquids exist. In some classes of
this suhkingdom, these two liquids coexist

in the same organism, though contained in

distinct systems of conduits, while in others
they become united into one. Williams
distinguishes these two kinds of liquid as
the blood proper or true blood, and the
chylaqueous liquid. The former is always
contained in definitely organized (walled)
blood-vessels, and has a determinate circu-

latory movement; the latter, with equal
constancy, in chambers, irregular cavities,

and cells communicating invariably with the
peritoneal cavity ; not having a determinate,
circulation, but a to-and-fro movement,
maintained by muscular and ciliary agency.
The true-blood system does not exist under
any form, even the most rudimentary, be-
low the Echinodermata; in other words,
the true-blood system begins at the Echi-
nodermata. lielow the Echinodermata, viz.

in the Polypi and Acalephoe, the digestive

and circulatory systems are identified, con-
sequently the external medium is admitted
directly into the nutrient vessels. This
circumstance constitutes a fundamental di-

stinction between the chylaqueous system
and thalj, of the true blood, into which,
under no conditions, is the external inor-

ganic element directly introduced.

In every class in which the chylaqueous
liquid exists, it is charged more or less abun-
dantly with organized corpuscles. These
corpuscles are marked by distinctive cha-
racters, not in different classes and genera
only, but in different species, entitling these

bodies to great consideration in the esta-

blishment of species. In those classes, as

in the Echinodermata, the Entozoa and
Annelida, in which, in the adult animal,

these two orders of liquids coexist, though
distinct, in the same individual, an inverse

proportion prevails between them, as re-

spects their magnitude or development.

The system of the chylaqueous liquid does

not exist in the adult, but only in the larval

state of the higher members of the articu-

lated series, as the Myriapoda, Insecta, and
the Crustacea.

Bibl. Williams, Trans, and Proc. of Soy.
Soc. 1S52 (the former contains figures of the

corpuscles) ; id. Ann. Nat. Hist., passim
after 1852 ; Agassiz, Sieb. and Kiill. Zeitschr.

1856. vii. 176.

CHYLE.—The chyle consists of a liquid

which coagulates when removed from the

vessels, containing in suspension molecules,

nuclei, colourless corpuscles, and coloured

blood-corpuscles.

The molecules (PI. 41. fig. 2 a) are very
numerous, and probably consist of fatty

matter surrounded by a coat of a proteiue-

compound; to them is owing the milky ap-

pearance which the chyle possesses during
active digestion. They form the molecular
base of Gulliver. The free nuclei (PI. 41.

fig. 2 b) have a somewhat homogeneous
aspect ; they are not numerous, about
1-11,000 to 1-5600" in diameter, frequently

appearing cell-like and granular after the

addition of water. They are only met with
at the origins of the lacteals, in the mesen-
tery, and in the vasa eft'erentia of the me-
senteric glands, but never in the thoracic

duct. The chyle-corpuscles (PI. 41. fig. 2 c),

which are identical with those of the lymph,
and the colourless corpuscles of the blood

are pale, round, nucleated cells, 1-4500 to

1-2000" in diameter; their contents be-

come turbid when water is added ; and they
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are rendered very transparent by the addi-
tion of acetic acid, the granular nucleus be-
coming at the same time very distinct.

Sometimes they exhibit anumber ofAmceba-
like processes (PI. 41. fig.2rf). Atlhe origins

of the lacteals the chyle-corpuscles are few
in number, or even absent; near the mesen-
teric glands, they are met with undergoing
division. The coloured blood-corpuscles are

probably derived from without. Chemi-
cally, the chyle consists of a saline liquid,

containing albumen and fibrine in solution,

the latter when coagulated forming a soft

and loose clot.

Bibl. Kolliker, Mihrosh. Anat. ii. 561

;

Wagner, Sandwort, art. Chylus ; id. Elem.
ofPliys., by Willis; Gulliver, Gerber'sAnat.;
Lister, Dublin Hosp. Gaz. 1857, 347 ; Frey,
Histol. iye. p. 137; and the Bibl. of Che-
mistry, Animal.
CHYLOCLADIA, Grev.—A genus of

Laurenciaceas (Florideous Alga?), containing
a few British species, with fronds of small
size, composed of a branched, cylindrical

and tubular structure, cut off into chambers
within by diaphragms at intervals, and filled

with a watery juice. The "walls are com-
posed of small polygonal cells. Nageli has
given the minute anatomy of C. (Lomcntaria)
kalifornis. The spores are wedge-shaped,
contained in tufts in ceramidia borne on the
branchlets. The tetraspores (3-partite) are
immersed in the branchlets.

Bibl. Harvev, Br. Mar. AUj. pi. 13 B

;

riujc. Brit. pi. "145, &c. ; Grev. Alg. Brit.

pi. 14: Nageli, Algen-si/steme, 246, pi. x.

figs. 13-21.

CHYTRID'IUM, Braun.—A genus of
Unicellar Algae, consisting of minute, glo-

bose or pyriform, usually colourless cells,

operculale at the summit, with a root-like

base, attached to Confervoid or allied plants,

and penetrating their cell-walls. Zoospores
very numerous, globular, with a single very
long oilium.

0. olla (PI. 45. fig. 7).

The commonest form is that of a some-
what ovate cell 1-1500 to 1-2000" long,

sessile by the thick end on the outside of

the cell-wall of the plant it infests, and,

according to Braun and Cohn, sending fine

radical tubes into the interior ; the cell-

contents of the infested cell are usually

found disorganized and discoloured. In
another form, distinguished by Pringsheim
under the name of Pythium, the cells are

globular and occur in the infested cells,

pushing a long tubular neck out through

the cell-wall. In both forms the contents

of the Chrytridivm-ce\\ are finally resolved

into ciliated gonidia, which escape and
swim about. In the external form, the cell

often opens by a lid (like the androspore

cells of G^dogonium) ; in the internal form
the slender neck opens at the end. Braun
has described no less than twenty-three of

these obscure bodies, while Rabenhorst
admits six species; and they have been

observed by Cohn, who connects them with
Achlya, considering them aquatic fungi.

Carter has observed them in Spirogyra ; and
we have found both forms in and on the

cells of Chlokosph^ha. Braun and Cohn
declare them to be really foreign bodies,

that is, true parasites ; but we are not clear

on this point; they seem rather products

of diseased protoplasm, if they be not modi-
fications of the antheridial structures of

some of the Confervoids.

Bibl. Al. Braun, Vcrjungunq fyc. {Bay
Transl. 1853, p. 185) ;

Bcrl. Abhand. 1855,

p. 21 [(plates) ; Ueb. Chytridiwm, Berlin,

1856; Alg. Unicdl. Gen. Nov. Leipsic^l855

;

Cohn, Nova Acta Acad. N. C. xxiv. pt. 1

(Qu, Micr. Journ. iii. p. 208); Bail, Bat.

Zeit. xiii. 678 ; Cienkowski, Bot. Zeit. xv.

p. 233; Carter, Ann. Nat. Hist. 2nd ser.

xvii. p. 101, and xix. p. 259.

CIBO'TIUM, Kaulfuss. — A genus of

Dicksoniepe (Polypodioid Ferns). With a

bivalve indusium. Exotic.

Fig. 127.

Cibotium maerocarpum.
A pinnule with eori. Magnified 10 diameters.

CILIA (plural of cilium) of Animals.—
These are microscopic filaments attached by
one end to the surfaces of various parts of

animals, and exhibiting a vibratory or rota-

tory motion. They are usually rounded and
broadest at the base, tapering towards the

free end ; sometimes they are flattened.

Their length is very variable, having been
estimated at 1-50,000 to 1-500"

;
probably

1-15,000 to 1-500" would include most of

them. The latter large size is attained by
the cilia existing on the point or angle of
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the gills or branchial laminae of the whelk
(Buccinum undatum).
Numerous examples of animals furnished

with cilia, showing their appearance when
at rest, are figured in Pis. 28, 24, 25, 34, &
35. During life, and for some time after

death, they are usually in constant motion,

giving the parts of the field of the micro-

scope in which they are situated a tremulous

appearance when their motion is very rapid

and the cilia are very minute. When they

are large, as on the gills of the common
sea-mussel (Mytilus), especially when
their motion is slackening, they are seen

waving to and fro, or lashing the water, and
producing in it strong currents, rendered

visible by the motion of minute particles

accidentally contained in the water. The
motion is mostly uniform, or in one direc-

tion ; occasionally, however, it has been
observed to cease for a moment, and then
to assume an opposite direction to that pre-

viously exhibited. During the motion, the

whole filament is usually more or less

curved ; but in some instances among the

Infusoria, the basal portion of the cilia re-

mains rigid, whilst the terminal portion

vibrates ; under these circumstances, the

cilia are distinguished as flagelliform fila-

ments. Sometimes the cilia move around
an imaginary perpendicular axis, in a rota-

ting direction.

Cilia are found in all the Vertebrata and
the Invertebrata, excluding the Crustacea,

Arachnida, and Insecta. In Man, they
spring from epithelial cells ; the localities

in which they are found are stated under
Epithelium.
The uses of the cilia are of two kinds

:

when the body to which they are attached

is of no great built or specific gravity com-
pared with that of the medium in which
they reside, the cilia become organs of loco-

jnotion, as in the Rotatoria, Infusoria, the

young Acalephte, the ovum, &c. ; but if

the iuertia of the body be too great to be
overcome by the feeble power of the cilia,

they produce motion in the surrounding
medium, as on the gills of fishes, of young
reptiles, and of the JVIoUusca, the gill-tufts

of the Annulata, and the various mucous
surfaces of the Vertebrata upon which they
exist, in which they favour respiration and
excretion. By the same agency they also

bring particles of food suspended in the
medium towards the mouth. It need
scarcely be remarked, that the motion of

cilia must be stronger in one direction than

the other, otherwise there could be no
current.

The cause of the motion of cilia has long
formed a subject for discussion; it is un-
known. In some instances, as in the Infu-

soria, it appears to be voluntary. In some
cases it might be attributed to the action of

a contractile amorphous tissue, such as that
composing the Amaehce. It would naturally

be attributed to muscular agency ; but no
muscular tissue can be detected ; in fact,

cilia are quite structureless ; moreover, they
are often of less breadth than the ultimate
fibrilloe of muscle. Neither the most power-
ful poisons, as strychnine, prussic acid, opium
and belladonna, nor electricity, produce
any effect upon ciliary motion, provided the
structure upon which the cilia are situated

be not injured. It also lasts a long time
after death, having been observed in the
lower animals nineteen days after this oc-

currence, and when putrefaction was far

advanced. The question has, however, lost

its interest in regard to its necessary depend-
ence upon muscular action, because cilia are

common among the lower plants, where
this is out of the question.

The cilia and their motion may readily be
observed in the common Rotatoria and Infu-

soria, or in a thin piece cut from the margin
of the gills of the oyster or, still better, the
sea-mussel; in the latter they form a most
beautiful and interesting object. Fresh
water almost immediately arrests the motion
of the cilia in marine animals. In some cases,

solution of potash excites the movement of

animal cilia after it has become languid.

The detection of the cilia is frequently of

great importance, as the characters of Infu-

soria, &c. are often based upon their num-
ber and arrangement. The means are either

indirect—as by the addition of moistened
particles of colouring-matters, as indigo, &c.
to the living organism, and watching for

the movements of the particles—ordirect,by
examining the structures after the addition

of solution of iodine or bichloride of mercury,
or drying them at a gentle heat. Both
methods should be adopted to check each
other : for molecular movement has some
resemblance to ciliary motion when feeble,

although there is absence of a definite cur-

rent; and fine hair-like Alga? or Fungi at-

tached to aquatic organisms often resemble
cilia, but are deficient in the motion.

See Intusoeia ; Membranes, undu-
lating ; and Molecular motion.

Biel. Purkinje & Valentin, Cvinm. rhys.
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8fc. ; Sharpey, Todd's Cycl. of Anat. § Phys.

i. 606 ; Valentin, Wagner's Handw. d. Phys.

fyc. i. 484 ; Virchow, Archie, vi. 133.

CILIA of Vegetables.—These minute
vibratile threads, apparently of the same
(unknown) nature as those of animals, are

in all eases met with in connexion with the

protoplasmic or nitrogenous structures of

plants, the structure bearing the closest re-

lation to animal organization. Cilia have as

yet been found only in Flowerless Plants,

viz. in all the higher or stem-forming
Cryptogams, and in the Algfe among the

Thallophytes. IntheMarsileacea3,Lyeopodi-
aceae, Ferns, Equisetaceae, Mosses, Hepaticae,

and Characeaa, they are found upon the

active filaments (spermatozoids) discharged

from the antheridia. In the Alga? they occur

upon the zoospores and the spermatozoids,

and on the fully-developed plants of the

family Volvocineae. They have been stated

to occur in certain other complete organisms,

as in Closterium ; but this statement we
believe to be erroneous. Rigid filaments

bearing some resemblance to cilia occur

occasionally upon Diatoruaceae and Oscilla-

torieaa ; but these are not vibratile organs.

The mode of arrangement, &c. varies con-
siderably among the cases above cited. In
spermatozoids of the Marsileaceae, Lycopo-
diaceae, Ferns, and Equisetaceae, they are

set in considerable number along a filament

spirally or heliacally coiled (PI. 32. fig. 34).

In the Museaeeae, Hepaticae, and Characece,

a pair of very long cilia is attached at one
end of the filament (fig. 123, p. 145). In
zoospores, either they occur in a pair at

the apex, as in Protococcus, Conferva, Cla-

dophora, Codium, &c, or there are four in

the same situation, as in Ulothrix, Chato-
phora, Ulva,&c,—while the large zoospores

of CEdogonium bear a crown of vibratile

cilia, and the great elliptical zoospore of

Vaucheria is clothed with them over its

whole surface. In the Volvocineae, there is

a pair of cilia attached, just like those of

zoospores, to each member of the family of

which the compound organism is made up
;

and these project through orifices in the

common envelope, so as to render the per-

fect plant locomotive, while the cilia of

ordinary zoospores disappear when they be-

come encysted in a cellulose coat prepara-

tory to germination. The spermatozoids of

the Fucaceos, and the zoospores produced

in the sporangia of other Fucoids have a
different arrangement of the cilia: there

are always two ; but they are attached on

a reddish point on the side of the zoo-

spore, not at its apex, and one of the cilia

is directed forwards from the apex or beak,

while the other trails behind like a kind of

rudder.

The mode in which these transitory cilia

are lost is variously stated ; some authors

think they are retracted into the protoplasm

;

from what we have seen, we believe they are

thrown off entire. The cilia have the same
chemical reactions as the protoplasmic sub-

stances generally, and are apparently pro-

cesses of it ; they are stained brown by
iodine, which also stops their motion and
renders them partly solid. The mode of

detecting and observing cilia is given in

the preceding article. Further particulars

of individual cases will be found under the

heads of the families and genera named
above.

Btbl. Thuret, Seek, sur les Zoospores des

Algnes, §c, Ann. des Sc. Nat. 3 ser. xiv. &
xvi. ; Sur les Antheridies des Fougeres, Ann.
des Sc. Nat. 3 ser. xi. 5 ; Hofmeister, Ver-
gleich. Uniersuch., §c. Leipsic, 1851 ; Unger,
Die Pflanze im Momente der Thiericerdung,

p. 34, Vienna, 1843 ; Al. Braun, Verjiingvng,

8fC. (Pay Soc. 1853) ; Cohn, Protococcus

phivialis, Nova Acta A. L. C. C. xxii. 735
(Pay Soc. 1853, p. 352 et seq.) ; on Stepha-

nosphcera, Siebold & Kolliker's Zeitschr. iv.

77 (Ann. Nat. Hist. 2 ser. x. 321 et seq.)
;

Henfrey (Ferns) , Linn. Trans, xxi. ; Focke,
Physiol. Studien.

CILIARY PROCESSES. See Eye.
CIMEX, Linn. (Bug).—A genus of

Insects, of the order Hemiptera (Hete-
roptera, Latr., Westw.), and family Cimi-
cidaa.

Char. Antenna? four-jointed ; labium
three-jointed, the basal joint the longest

;

thorax subiunate, not transversely divided
;

abdomen much depressed, and more or less

orbicalar; elytra reduced to a pair of short,

transverse, scale-like pieces ; wings none

;

legs moderately long and slender; tarsi

three-jointed.

1. C. lecttdarius (the bed-bug). Ferru-
ginous-ochre ; thorax deeply emarginate, its

sides reflexed ; abdomen suborbiculate, acute

at the apex ; third joint of antenna? longer

than the fourth ; rostrum inflected beneath
the thorax ; labrum short, broad, subovate,

trigonate and ciliated.

The common bug has only three setae,

one stouter than the rest, and not toothed

or serrated (PL 26. fig. 27a), and two others

extremely slender and very finely serrated
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near the ends (PI. 2G. fig-. 27 b) ; they are

about 1-20,000'' in breadth at the serrated

portion (hence about the -l-20th part of the

breadth of the lancets of the flea). The
female is larger and more elongated than the

male. The eggs (PI. 31. fig. 20) are white,

elongate-oval, elegantly pitted, and termi-

nated by a lid, which breaks oft' when the

young escape. The latter are very small,

white and transparent, and have a much
broader head, with shorter and thicker

antennae than the mature insect. They
are eleven weeks in attaining their full

size.

2. C. columbarius (Bug of the pigeon).

Ferruginous-ochre ; thorax deeply eniar-

ginate, sides reflexed ; abdomen orbicular,

subacute at the apex ; third j oint of an-
tennas slightly longer than the fourth

;

length about 1-5".

3. C, hirundinis (Bug of the swallow).
Fusco-ferruginous ; thorax slightly emargi-

nate ; sides flat ; abdomen ovate, subacute at

apex ; antennas short, third and fourth joints

nearly equal ; length about 1-7". Found in

swallows' nests.

4. C. pipistielli (Bug of the bat). Ferrugi-

nous-ochre, shining ; thorax deeply emar-
ginate, sides slightly reflexed ; abdomen
ovate, posteriorly attenuate; third joint of

antennas longer than the fourth ; length
1-6". On the common bat.

BnsL. De Geer, Mem. iii. ; Dumeril, Cons,

qin. s. 1. Ins. ; Westwood, Introduction, ij-e.

;

id. Brit. Cycl. Nat. Hist. i. 640; Jenvns,

Ann. Nat. Hist. 1839, iii. 241; Curtis, Brit.

Kntom. xii. 569 ; Landois, Sieb. fy Kbit.

Zcitsch. 1868 (Anat.) (Qu. Mic. Jn. 1868,

p. 268).

CINCHONINE. See Alkaloids. Cin-

chonine is insoluble in ether.

Bibl. See Chemistry.
CINCLID'IUM, Swartz.—A genus of

Mniaeeus (operculate Mosses, arranged
among the Acrocarpi from prevailing habit),

of which one species, C stygium, has been
found in Yorkshire.

Bibl. Wilson, Bri/ol. Brit, p. 200; Berke-
ley, Brit. Moss. p. 181.

CINCLIUO'TUS, P. de B. See Guem-
BELIA.
CINNAMON.—This consists of the inner

part of the bark of Cinnamomnm Zeylani-

cuni (Lauraceas); that of Cassia ( C. Cassia),

a coarser and less aromatic substance, is

often substituted. These both consist of

pitted liber-cells and oil-bearing parenchyma
containing starch-granules, and are scarcely

distinguishable by the microscope. This
instrument, however, enables us to detect

the fraudulent extraction of the aromatic
oil, since heat applied for this purpose dis-

torts and destroys the characters of the
starch-granules. Ground Cinnamon and
Cassia are adulterated with flours of differ-

ent kinds, to increase bulk; these are de-
tected by the characters of their starch-
granules.

Bibl. Hassall, Food and its Adulterations,

p. 399.

CIONISTES, S. T. Wright.—A genus of

Hydroid Polypes, fam. Podocorynidas.
P. reticidata.

Bibl. Hincks, Brit. Zooph. p. 134

;

Wright, Ann. Nat. Hist. 1861, viii. p. 123
(fiff- !)•

CIRCULAR CRYSTALS.—This term
has been applied to the flattened groups
of radiating crystalline needles formed by
many salts and other crystalline substances.

The term, however, is objectionable as

tending to obscure their true nature. They
form beautiful polarizing objects. Among
the most interesting may be mentioned
boracic acid, oxalurate of ammonia, sali-

cine, and sulphate of cadmium. They
are further noticed under their respective

heads. Some of them are figured in PL 31.

figs. 9-12.

It is interesting to remark that some
of these circular crystals, as boracic acid,

although belonging to a biaxial system, yet

exhibit a single series of coloured rings.

See Ammonia, Oxalurate op, and Po-
larization.

Bibl. Brewster, Optics, 1853, p. 269.

CIRCULATION in Animals.— The
movement in a temporarily or permanently
definite to-and-fro direction, of the nutritive

liquids of animals. We can only enumerate
here the articles in which will be found a
notice of the circulation, whether true or

spurious, as occurring in the most easily

accessible or interesting organisms ; suffice

it to say that circulation is produced either

by the agency of muscular or other con-
tractile tissue, or by the action of cilia.

ASELLUS, AUACHNIDA, EnTOMOSTRACA,
Infusoria, Insects (Coccinella, Ephe-
mera, L.VRViE, LlBELLULHWE), R.VNA,
Triton.
CIRCULATION in Plants. See Ro-

tation and Latex.
CIRRIPEDIA or CIERIIOPODA.—

An order of Crustacea. The barnacles or

acorn-shells.
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Cliar. Marine animals, in the adult state

attached to other bodies ; enclosed in a mul-
tivalved shell or in a coriaceous involucre

furnished with calcareous points, the rudi-

ments of a shell ; eyes none in the adult

state ; six pairs of legs, each with a short

fleshy peduncle, and two many-jointed
horny cirri ; mouth furnished with mem-
branoso-corneous mandibles and maxillae

;

tail terete, acuminate, reflexed between the

legs ; body not divided into segments,
although there are indications of them in

the form of transverse furrows on the dor-

sal surface. The six pairs of arms or legs

which are situated on the ventral surface

have each, supported on a short peduncle,

two long thin incurved filaments, consist-

ing of numerous joints, and covered with
hairs. The animals protrude these fila-

ments incessantly from the orifice of the

shell, and retract them, whereby water for

respiration, and, with the water, food is

brought into the shell. Cirripeds are her-

maphrodite.
The young Cirripeds, after leaving the

ovum, resemble some of the Entomostraca
{Cyclops, Cypris). They are unattached,

and possess eyes.

Bibl. (Juvier, Mem. du Mus. d'Hist. Nat.

1815, ii. ; Saint-Ange, Mem. s. I. Cirrip.

;

Coldstream, Todd's Cyclop., art. Cirrhopncla

;

Burmeister, Beit.z. Gesch. d. Rankenfusser

;

J. V. Thompson, Zool. Researches, and Phil.

Trans. 1885, p. 355; Darwin, Munog.ofthe
Cirripedia, Ray Society, 1851 and 1853 ; Bibl.

of Animal Kingdom.
CLADINA, Nyl.—A subgenus of Cla-

donia.

C. sylvatica, amaurocriea, rangiferina, and
uncialis, with their varieties, occur in Great
Britain.

Bibl. Leighton, Lich. Fl. G. B. p. 72.

CLADOBOT'RYUM, Nees. See Dac-
TYLITJM.

CLADODEI.—A series of Lichens (fam.

Lichenacei), comprising the tribes Basomy-
cei, Cladoniei, and Stereocaulei.

CLADO'DIUM, Brid.—A synonym of

some species of Bryom.
CLADOGRAMMA, Ehr.—A genus of

Diatomaceaa.
Char. Frustules disk-shaped, valves con-

vex, with radiating irregularly forked lines
;

connecting zone ring-like.

C. californicum, Ehr. C. conicmn, Grev.
Barhadoes deposit.

Bibl. Elirenberg, Mihrog. pi. 33 ; Gre-
ville, Mic. Trans. 1805, p. 97.

CLADONEMA, Duj.—A genus of Hy-
droid Polypes, fam. Stauridiidas.

C. radiatum. Devonshire coast.

Bibl. Hindis, Brit. Zooph. p. 01 ; Gosse,

Dev. Coast, p. 257.

CLADO'NIA, Fee.—A genus of Lichens,

with a somewhat shrubby thallus, abundant
on moors and heaths. It comprises the

subgenera Pycnothelia and Cladina. The
Rein-deer Moss (C. rangiferina) is com-
mon in such localities. 24 other British

species.

Bibl. Hook. Brit. Fl. ii. pt. 1. 238 ; Engl.

But. pi. 173, 174, &c. ; Leighton, Lich. Fl.

G. B. p. 54.

CLADONIEI.—A tribe of Lichens, series

Cladodei, fam. Lichenacei.

Gen. Cladonia and Pilophoron.

CLADOPH'ORA,Kutz—AgenusofCon-
fervaceae (Confervoid Algae), distinguished

by the branched habit of the attached fila-

ments. The Cladophorcs are interesting in

many respects, in particular for the thick

laminated structure of the cell-wall, the

special projecting orifice in this by which
the zoospores are discharged, the large

number of the zoospores, and, lastly, by the
favourable opportunity they afford of ob-

serving cell-division in the growth of the

branched filaments. The filaments are com-
posed of cylindrical cells attached end to

end, from which the branches arise by the

gradual protrusion of a cylindrical pouch
near the upper end, which pouch, becoming
shut off by a septum, forms the first cell of

the branch. The cellulose wall acquires

repeated layers of thickening with age ; and
longitudinal and transverse striae may be
detected in these by careful management.
(See Spiral Structures.) The cellulose

wall is lined by a layer of protoplasm (pri-

mordial utricle), upon the inside of which
lies the chlorophyl, not, however, really

imbedded in it, as it is often seen retracted

from it in the centre of the cell. At certain

periods, numerous starch-granules occur in

the mass of chlorophyl ; but these disappear

when the latter is about to subdivide into

zoospores. When this takes place, the whole
mass of chlorophyl is contracted from the

wall, and becomes broken up, by a kind of

segmentation, into a very large number of

2- sometimes 4-ciliated zoospores (these

sometimes occur in pairs, through imperfect

division). The zoospores, which are pro-

duced in all the cells, are discharged through
a special papilliform orifice in the cell-wall

(PI. 5. fig. 13) ; they have a distinct red
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spot. Numerous supposed species inhabit

fresh, brackish, or sea-water in Britain

;

some are very common and abundant ; but
it is difficult to draw out differential cha-
racters, as the habit appears to be very
variable. They are Conferva of older

authors.

C. glomerata, Dillw., is of a dark preen

colour, and grows commonly in long drawn-
out skeins, in pure running' water ; but it

seems to be identical with the rarer C. cega-

gropila, L., which forms dense balls 2 to 4"

in diameter, in lakes ; while there is also a
marine variety.

C. crispata, Sm., is perhaps not distinct;

it forms yellowish or dull green strata,

everywhere common in fresh water; fre-

quent in brackish water. It is the same as

C. flavescens, Roth. C.fracUi, Fl. Dan., is

probably a form of this.

The commonest marine species, which are

often found in large quantities on the sea-

shore, remarkable by their bright green tint,

are C. rupestris. L., hctevireiis, Dillw., al-

bida, Huds., lanosa, Roth., arcta, Dillw., and
glaucescens, Griff. ; but some of these, and of

the rarer, appear doubtful. The species re-

quire a careful study of fresh specimens in

all stages. Kiitzing (Sp. Alg.) has made an
inextricable mass of confusion of his species.

Rabenhorst admits 8 species, with nume-
rous varieties.

Bibl. Hasssl\,Br.Fr.A!g. p. 213, pi. 65-67;
Harvey, Br. Mar. Alga-,' -p. 199, pi. 24 D;
Thuret, Beck, sur les Zuosp. 8rc, Ann. des

Sc. Nat. 3 ser. vol. xiv. p. 10, pi. 16 ; Al.

Braun, Verjiingung tyc. {Sag Soc. 1853)
passim; Mohl, Vermischte Sehriften, p. 302,
pi. 13; Rabenhorst, Flor. Ah/, iii. p. 333.

CLADOPHYTTOI, Leidy.— Probably
the mycelium of a fungus. Found in the

intestine of a Zulus.

Bibl. See Artiiromitus.
CLADOSPORIUM, Link.—A genus of

Dematiei (Hyphomycetous Fungi), but
stated by Tulasne to be conidiiferous forms
of Spfueriaeei. C. herbarmn is one of the

commonest moulds ; it spreads over the
surface as a dense or loose web of con-
fluent tufts of microscopic filaments, straight

or curved, more or less varicose, simple or

branched ; from these arise chains of spores,

simple or witli one or more septa, round,
oval, or longish according to age, and finally

becoming detached from one another.

1. CI. herbantm, Lk. Tufts effused, at

first green, then black ; spores olive ; very
variable in habit. Everywhere common on

decaying substances. Corda, Ic. Fung. iii.

pi. 1. fig. 24 ; Fresenius, Beitr. zur Mgk.
pi. 3. fig.29 ; Dematium articulatum, Sowerby,
t. 400. fig. 8.

2. CI. dendriticum, Wallr. On leaves of

pear-trees and hawthorn. C.pgrorvm, Berk.

Gardn. Chron. 1848, 398. Helminthospo-
rium pyrorum, Desmaz. No. 1051. C. or-

biadatum, Desm. Ann. des Sc. Nat. 3 se'r.

p. 275.

3. CI. depressum, Berk. & Br. On living

leaves of Angelica. Ann. Nat. Hist. 2 ser.

vii. 97, pi. 5. fig. 8.

4. CI. brachormium, Berk. & Br. On
leaves of Fumitory. Ibid.

5. CI. lignicohnn, Corda. On dead wood.
Corda, Icon. Fung. i. pi. 3. fig. 206.

6. CI. nodulosum, Corda. On stems of

herbs. Corda, Icon. Fung. i. pi. 4. fig. 212.

CLADOSTEPHUS, Ag.—A genus of

Ectocarpacerc (Fucoid Alga?), containing

two common British species, C. rerticillatus

and C. spongiosum, which grow on rocks and
stones, and form olive tufts a few inches

high, composed of rigid irregularly branched
cellular axes, clothed by whorls of short,

mostly simple, articulated brandies. Harvey
states that the summer branches contain

dark grains in their withered tips, and are

deciduous, being replaced in winter by others

which bear numerous lateral stalked spores.

It is probable these represent respectively

the trichosporangia and vosporangia found in

Ectocarpus, and that the so-called ' spores

'

emit zoospores. See Ectocarpus.
Bibl. Harvey, Br. Mar. Alg. pi. 9 A;

Phi/c. Brit. pi. S3 and 138.

CLADOT'RICHU.M, Corda—A genus of

Dematiei (Hyphomycetous Fungi), forming
dark flocculent points, or

confluent into powdery
strata, on dead stumps, &c.

The mycelium consists of

rigid, much-branched, sep-

tate filaments, the upper
joints swollen; the spores

in chains together at the
ends of branches, and hi-,

tri-septate, constricted in

the middle.

The species are pro-
bably states of Ascomjxe-
tous Fungi.

CI. tnscptatum, Berk.
and Broome. Spores ob-
long, very obtuse, with
three septa, and constric- ^tlr
ted opposite the middle Mapn. 200 diam.

Fist. 128.
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septum. Ann. Nat. Hist. ser. 2. vii. p. 98,

pi. 5. fig. 7. On a dead stump.

C. po/ysporum, Oorda (fig. 128). Spores

biseptate. Corda, Icon. Fung. iv. pi. 6. fig.

83; Prachtflora Ear. Schimmelbild. (JPoly-

thrincium, Fries, Siimm. Veq.)

CLATHROCYS'TIS, Henfrey.—A ge-

nus of Palmellaceous Algue, founded on
Microcystis (Polycystis) aeruginosa of Kiitz-

ing. (PI. 45. fig. 9.) The plants occur in

autumn in myriads in freshwater ponds,

giving the water a rich grass-green tint

;

the colour when dry is that of verdigris.

Their appearance to the naked eye is that

of a mass of green granules suspended in a

colourless liquid. Under the microscope
each granule is found to he a gelatinous

body 1-50 to 1-15" in diameter, in which
are imbedded an infinite number of green

cells about 1-8000" in diameter. The gela-

tinous masses expand by the multiplication

of the green cells in the peripheral stratum,

so that they become hollow sacs, the walls

of which burst at various points and pro-

duce a clathrate structure. The processes

of the network ultimately break asimder

and commence a new development of the

same kind.

Bibl. Henfrev, Mic. Trans, new ser. iv.

p. 53, pi. 4. figs". 28-36 ; Currey, Mic. Jn.

vi. p. 215 ; Kiitz. Tab. Pkyc. i. pi. 8.

CLATHRULESA, Cien.—A genus of

Actinophryina= a stalked Actinophrys con-

tained in a fenestrated globular or pyriform

carapace. The pseudopodia proj ect through
the fenestra?.

2 species or varieties.

Bibl. Cienkowski, Archiv f. Mik. Anat.

3. p. 311 ; Qu. Mic. Jn. 1868, p. 31.

CLATHRUS, Mich.—A genus of Gaste-

roinycetous Fungi, fam. Phalloidei.

C. cancellatas, fig. 273.

CLAVA, Gin.—A genus of marine Hy-
droid Polypes, fam. Clavidse.

6 British species ; height J to Lj".

C. multicornis. Rose-coloured, mouth
white; lj'' high. Common on stones be-

tween tide-marks.

Bibl. Hincks, Brit. Zooph. p. 1.

OLAVA'RIA, Vaill.—A genus of Clavati

(Hymenomycetous Fungi), consisting of

variously branched fleshy fungi, growing
mostly on the ground, bearing their basi-

diosporous fructification on the surface of

the more or less club-shaped branches.

Some species 1" high, others 1 foot.

Bibl. Hooker, Br. Flora, vol. ii. part 2.

p. 173.

CLAVATELLA, Hincks.—A genua of

Hydroid Polypes, fam. Clavatellidee.

C. prolifera, British.

Bibl. Hincks, Brit. Zooph. p. 70.

CLAVATELLID.E.—A family of Hy-
droid Polvpes. 1 genus, Clavatella.

Bibl. Hincks, Brit. Zooph. p. 69.

OLAVA'TI.—A family of Hymenomyce-
tous Fungi, characterized by bearing basi-

diospores covering the tip and sides of

branched or simple club-shaped or variously

cylindrical, compressed, or foliaceous re-

ceptacles. See Basidiospob.es, Hyiieno-
MYCETES.
CLAVELI'NA, Sav.—A genus of Tuni-

cate Mollusca, of the family Clavelinidse,

under which bead the characters are given.

1. C. lepadiformis. Thorax a third of the

length of the body, lines yellow; length

i to J". On rocks and stones at low water.

2. C. producta. Thorax very short, as

broad as long, abdomen very long.

3. C. puniilio. Nearly sessile and square.

Bibl. That of the family.

CLAVELI'NID^E.—A family of Tuni-
cate Mollusca.

Distinguished by the separate bodies
ai'ising from a common creeping root-like

fibre, and the mantle being united to the

test at the orifices only.

These animals are very transparent, and
well calculated for the study of the internal

structure of the order. Genera :

1

.

Clarelina. Bodies oblong, erect ; bran-
chial and anal orifices without rays ; thorax
marked with coloured lines.

2. Perophora. Bodies roundish, com-
pressed ; thorax not marked with coloured
fines.

Bibl. Forbes and Hanley, Brit. Mollusca,

i. 25 ; Gosse, Mar. Zool. i. 35 ; Lister, Phil.

Trans. 1834; M. Edwards, Ascid. L'omp.

CLA'VICEPS, Tulasne.—A genus of
Sphreriacei (Ascomyeetous Fungi), con-
taining the plants which produce the ergot

of rye and other grasses. These plants have
recently been extricated from great confu-

sion by Tulasne, who appears to have placed
their history on a satisfactory basis.

The first sign of the attack upon the
flower of a grass is the appearance of a
white mould, sometimes accompanied by a
honey-like secretion, consisting of minute
cells, somewhat after the fashion of the
yeast-plant ; a swelling (sphacelid) then
takes place upon the outside of the nascent
pistil, which extends to the outer part of

the substance of the wall of the ovary,
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growing with this until it forms a fungoid"

mass of the same shape as an ovary, but
obliterating the cavity of the latter. At
this time it is soft, white, grooved on the

surface, and excavated by irregular cavities,

which are connected with the external folds

or grooves; the surfaces of these are all

covered with parallel linear cells, like an hy-
menium, aud from the extremities of these

arise elongated ellipsoid or oval cells; about
1-5000" in length. These become detached,

and, when they are placed in water, germi-

nate and emit filaments. These bodies are

spermatid, stylospores, or perhaps conidia
;

they exhibit no motion in water, although

they resemble the spermatia of some other

fungi. At this time Tulasne calls the struc-

ture a spermoyonium. At a certain epoch a

viscid fluid exudes from the sphacelia, flow-

ing over it and carrying about multitudes

of the spermatia or stylospores ; but pre-

viously to this, a solid body, of a violet

colour on the surface and white within, has

originated at the base of the spermogonium,
and it gradually grows and rises out of

paleoe of the flowers, forming the spur or

ert/ot. This is not a metamorphosed seed

resulting from diseased conditions, but a

real new fungoid structure, the Sclerotium

of D.O. and others. When this ergot is

sown in the earth like a seed, it produces a
number of little pedicles surmounted by
thickened heads, representing stalked Sphce-

rice (PI. 20. fig. 18) ; and on these heads are

ultimately found tine points, which indicate

the ostioles of little conceptacles (fig. 19).

The walls of these conceptacles are lined

with asci of elongated clavate form ( tigs. 20,

21), with linear, slightly clavate paraphyses.

These bodies are the Sphceria purpurea of

Flies, System. Myc.
Our space does not admit of further de-

tails ; but it must be noted that very varied

opinions have hitherto prevailed as to the

nature of Ergot. Smith and E. Quekett,

as also Leveille, Phoebus, Mougeot, and
Fee, regarded the ergot as a mere diseased

form of the seed, associated with a parasitic

Fungus (SphaceKa, Lt§v., Fee ; Eryotcctia,

Quekett).

The sphacelia is often accompanied by a

Mucedinous fungus which is certainly not

the. result of germination of the stylospores,

as might be imagined, but a distinct plant.

Tulasne describes three species

:

1. C. purpurea, Tiil. The ergot of grasses

= Sphceria entomorrhiza, Schum. ; Sphceria

CCprdyceps)purpurea, Fries ; Kentrosporium

mitratum, Wallr. ; Sphceropus fungorum,
Guibourt; Cordyceps purpurea, Fr. ; Cordy-
liceps purpurea, Tulasne. On the flowers
of Grasses, such as rye, wheat, oats, and
numerous pasture grasses.

2. C. microcephalia, Tul. Kentrosporium
microcephalum, Wallr. ; Sphceria microce-
pliala, Wallr. ; Sphceria acus, Trog. ; Cordy-
ceps purpurea, var. acus, Desnr. On Phrag-
miies communis and Molinia ccerulea.

3. C. nigricans, Tul. On species of
Scirpus.

Bibl. Tulasne, Ann. cles Sc. Nat. 3 ser.

xx. pp. 5—53, pi. 1-4, where all the previous
literature is reviewed ; Cesati, Sot. Zeit.

1855, p. 74 ; Currey, Qu. Mic. Jn. v. p. 132

;

Bonorden, Hot. Zeit. 1858, p. 97 ; Lindley,

Veg. Kinc/d. Pereira, Mat. Med. ii. p. 47.

CLA'VID.F. — A family of Hydroid
Polypes.

Char. Polypes claviform or fusiform, with
scattered tentacula. Genera

:

Polypes stalked.

btelll simple Tubirlava.
Stem much branched Cordylophora.

Polypes sessile.

Tentacles few Turris.
Tentacles very numerous ... Clava.

Bibl. Hincks, Hydr. Zooph. p. 1.

CLAVULAKIA, Grev.—A genus of

Diatomacese.

Char. Frustules free, linear, with nu-
merous transverse pseudo-dissepiments, in-

terrupted by a central smooth external

plate. Valves with a central inflation, and
a longitudinal row of short subcapitate
processes.

C. Barbadensis (PI. 42. fig. 33). In Bar-
badoes deposit.

Bibl. Greville, Micr. Trans. 1865, p. 24.

CLAVULI'NA, D"Orb.— A modified
Vcdrulina, in which the triserial arrange-
ment of the chambers (three in one whorl
of the spire) has passed into a uniserial or

linear row, making altogether a clariform

shell.

The long dimorphous Textularia?, having
a similar shape, have been recorded as Cla-

rulince
; but the absence of the septal valve

distinguishes them.
C. parixiensis (PI. 18. fig. 51) is a neat

form, with a marked distinction of triserial

and uniserial growth. These long dimor-
phous Vatrulince are common in some
Tertiary deposits, and in the Indian and
Australian seas.

Bibl. Parker and Jones, Ann. N. II.

ser. 3. v. 407-409; Carpenter, Introd. For.

147, 193.
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CLEISTOCABTI (Closed-fruited, i.e.

inoperculate).—An artificial division of the

Mosses. See MusCACEiE.
CLEN'ODON, Ehr.—A subgenus

_
of

Notommata, containing; those species which
have several teeth in each j aw.

See NoTOitMATA.
CLIMA'CIUM, W. and Mohr.—A genus

of Mosses, synonymous with Hypmtm (den-

droides).

Bibl. Wilson, Bryol. Brit. p. 325 ; Berke-

lev, Brit. Moss. p. 140.

"CLIMACOXEIS, Grun. — A genus of

Diatomacese.
Char. Frustules bacillar, free (?), with

2 scalariform dissepiments ; valves striato-

punctate, cost* none.

C. Loreuzii. Valves linear-lanceolate,

swollen at the ends and the middle. In the

Adriatic.

Bibl. Grunow, Wien. Verhandl. p. 421,

PI. 8. fig. 7.

CLIMACOSPHE'NIA, Ehr.—A genus

of Diatomaceoe.

Char. Frustules cuneate, divided into

loculi by transverse septa ; valves obovato-

lauceolate, with moniliform vittse in the

front view. Marine ; not British.

C. australis. Very shortly stipitate ; sides

of the valves not (very faintly ?) striated.

On Alga? from New Holland and South

C. moniligera (PL 19. fig. 9). Stipitate (?);

sides of the valves transversely striated (a,

front view ; b, side view).

In the Gulf of Mexico.

The nature of the stria? has not been de-

termined.

Rabenkorst enumerates 6 species.

Bibl. Ehrenb. Abh. Berl, Akad. 1841,

401 ; id. Bt-r. 184.3 ; Kiitzing. Bacillar. 123,

and Sp. Ale/. 114.

CLIO'XA, Grant.—A genus of Marine
sponges. By means of the spicula imbedded
in their surface, they burrow into rocks,

shells, and stones.

BrBL. Gosse, Mar. Zool. i. 5 ; Hancock,
Ann. Nat. Hist. 1849, i. 321 ; Bowerbank,
Brit. Spang, ii. p. 212.

CLOXOSTA'CHYS, Corda.—A genus of

Mucedines (Hj-phornycetous Fungi), appa-
rently not distinct from Botrytis.

C. araucaria has been found in England.
Bibl. Corda, Prachtfl. enrop. Sclrimmel-

bild. pi. 15 ; Currev, Qu. Mic. Jn. v. p. 12G.

CLOSTE'RIUM, Nitzsch.—A genus of

Desmidiacere (Confervoid Algae).

Char. Cells single, elongated, attenuated

towards each end, entire; mostly curved
lunately or arcuate; junction of the seg-

ments marked by a pale transverse band.

Endochrome green.

This beautiful genus is of great interest to

the scientific microscopic observer. Many
of the species are very common, so that

scarcely a drop can be taken from the bot-

tom of a clear pool without some of them
being contained in it.

Each cell is composed of two equal por-

tions, uniting at a transverse line occupying
the middle of the cell. The endochrome
exhibits longitudinal bands (PI. 10. fig. 40),
the number varying in different species, of

a darker green than the rest of the endo-
chrome (PI. 10. figs. 40, 41, 43). A num-
ber of chlorophyll vesicles are frequently

visible in the endochrome, sometimes scat-

tered irregularly, at others arranged in lon-

gitudinal series (PI. 10. fig. 43) ; at certain

periods these contain starch-granules.

The green endochrome is separated from
the cell-wall by a stratum of colourless pro-

toplasm which occupies a bluntly triangular

space at each extremity. In many cases

the protoplasm at these ends exhibits a
roundish vacuole, in which a number of mi-
nute granules are contained, often in active

motion. Similar granules are visible in

the marginal line of protoplasm, which
exhibits a distinct circulation, requiring a
power of about 400 to show it clearly.

Focke, Osborne and others have described

cilia inside the cell-wall, and attributed the
circulation to their action ; but this is erro-

neous. The protoplasm appears to flow
up over the cell-wall on all sides, from the

centre to the extremity, then to turn round
past the vacuole, and return down over the

surface of the green endochrome parallel to

the upward course.

The Closteria are reproduced in various

ways. The individuals divide, like the rest

of the Desmidiaceee, the separation taking
place transversely in the situation of the

transparent space, where two new half-cells

become developed, subsequently separating.

As these new ' halves ' are often very small

at the epoch of separation, specimens occur
with the two portions very unequal.

Another mode of reproduction is by con-
jugation. In this, a pair of individuals be-
come united somewhat in the same way as

in the Zygnernaeese ; ordinarily the indi-

viduals conjugate by the convex side. The
process is described as follows :—The outer

membranes of the parents split circularly in
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the situation of the central transverse space

;

a delicate internal membrane is protruded
from each, as a sac, and these meet and
coalesce. Sometimes the sacs are in pairs

from each parent-cell. (See Conjugation.)
When the cross process is complete, the con-
tents of both parent-cells pass into it and
become collected into a globular or squarish

cell or zygospore (PI. 10. figs. 42 & 46).

Different statements are made with regard
to the ultimate history of this, and it is

probably variable. Morren states that it

becomes a moving gonidium, "while most
authors state that it becomes a resting-spore

with firm membranous coats. Again, Mor-
ren assumes the segmentation of the green
contents of this spore or gonidium into a
number of portions, each of which becomes
a perfect individual. Focke gives a figure

which seems to bear out this statement,

and it would find an analogy in the mode
of reproduction by active gonidia in Pedi-

adrum, described by Caspary and Braun.
(See Pediastrum.) Focke also figures a

condition of Clostermm Lunula, in which the

whole of the green contents of an individual

cell had become retracted from the walls,

and converted into a number of green glo-

bular bodies, with proper coats, resembling
the resting-spores found in many filamentous

Algae under certain conditions. (See (Fdo-
gonium and Spirogyra.)
The C'hsteria are capable of fixing them-

selves by one extremity to foreign bodies,

and Ehrenberg asserted the existence of a
foot-like organ ; but no such structure seems
to exist. The individuals also possess a

power of moving in water, but the nature

of this is inexplicable at present. The seg-

ments of the outer membrane separate from
each other when their contents decay, and
often when they are dried. The membrane is

coloured blue by sulphuric acid and iodine

(cellulose); in its natural condition itoften has

a reddish tint, especially towards the ends.

Rabenhorst describes 52 species, with
numerous varieties.

Analysis of ordinary British species :

—

Cell suddenly narrowedat the ends ^attemiatum,
into a conical point ( 1.1-57".

Cell not suddenly narrowed 2
'Cell striated, tapering into a beak

at endB, lower margin prominent
at middle 3

Cell very minute, beaked, straigbt, i Grifltfhii*,

not striated, nor lower margin J 1. L-S00 to
prominent at middle ( 1-450".

Cell not beaked; if striated, lower
margin not prominent at middle fi

* PI. 10. figs. 57 & 58.

] CLOSTERIUM.

{Beaks setaceous, as long as or lon-
ger than body 4

Beaks linear, much snorter than
body 5

(Beaks much longer than body ... {ff^JJg*'

\ Beaks about as long as body { ™*?!?«p
Cells much inflated at middle, ra- f Ralfsii,
pidly tapering at ends i 1. 1-79".

Cell slightly inflated at middle, f lineatum*
gradually tapering at ends I 1. 1-48".

Cell minute, acicular; sporangium
cruciform 7

Cell not acicular; sporangium or-
bicular 8

jEnds obtuse {TtuO".
(Ends acute

{^f'l-lh"
(Cell semilunate or semilanceolate,

lower margin inclined upwards
aft ends 9

Cell with either truncate ends, or
lower margin inclined down-
wards at ends 12

J Vesicles numerous, scattered \
tunu at,

i ( 1. 1-bU .

(Vesicles in a longitudinal row 10
Ends of cell slightly curved up- j turgidum,
wards; longitudinal striae distinct ( 1. 1-39".

Ends of cell straight ; stria? none
or indistinct 11

Cell linear-lanceolate; ends coni- \acerosvm J,
cal, obtuse (1, l-70tol-5S".

Cell semilanceolate ; ends sub- | lanceohitum,
acute \ 1. 1-64".

(Cell not striated, crescent-shaped 13
< Cell either not crescent-shaped, or
( else distinctly striated 17

( Vesicles numerous, scattered { ^i™"^"'
i Vesicles in longitudinal row 14
Empty cell colourless, endsround-

l ed 15
Empty cell usually reddish, ends
subacute 16

["Lower margin of cell inflated at S moniltferumd,

J middle }U-75tol-60''.

[Cell not inflated at middle ^T"-2S0"
(Cell inflated at middle {SS£&*
( Cell slender, not inflated at middle ]

Di"
™\w ,

I

Lower margin of cell inclined up- ( ,. , ,

wards at truncate ends; longitu-
^ i^'S'"'*

dinal stria? none or indistinct ... (
"•

Ends of cell inclined downwards;
stria? distinct IS

r Longitudinal stride 3 to 7, prominent 19
I Longitudinal stria? numerous, flne 20

jCell semilunar or crescent-shaped
\

C0S

{
a
["^

(Cell linear
{"T'l-m'""'

( Cell narrowly linear, nearly (

;'» nridu n»,

-J

straight " Yl-tf9tol-lll".
( Cell tapering, curved 21
/'Longitudinal stria? crowded, su- ^strinlafum,

) hires 1 to 3 1 1. 1-SOtol-tfS".
"^Longitudinal stria? not crowded, \ intermedium,
(_ sutures usually more than 3 (L l-77tol-54".

* PI. 10. flg*. 45 & 46 (Conjugation).

t Fl. 10. fig. 40.

J PI. 10. figs. 41 & 42 (Conjugation).
§ PI. 10. flg. 43.

P PI. 10. 0g. 41.
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Bibl. Meneghini, Si/n. Desmid., IAnncea,

xiv. 201 (1840); Ehi-enb. Infut. ; Ralfs,

Brit. Vesmidiece ; Smith, Ann. Nat. Hist.

1850, v. 1 ; Brebisson, Ale/. Falaise, <§• C'on-

jugatce; Kiitzing, Spec. Ale/. 163 ; Berkeley,

^4««. J^. -Hfcrf. 2 ser. xiii. 256 ; Al. Braira,

Be/up. Bay Soc. 1853, 289, 292; Morren,
Ann. des >%. Nat. 2 ser. v. 257 ; Focke,
Physiol. Stud. 1 Heft, 1847 ; Osborne, Qu.
Mic. Jn. iii. 54; Henfrev, Ann. N. Hist.

3 ser. i. 419 ; Pritchard, Infus. p. 746 ; Ra-
benhorst, Flor. Ah), iii. p. 123.

CLYPEAS'TER, Lauik.—A genus of

Echinodermata.
The hairs or spines springing from the

shell are beautiful microscopic objects.

CLY'TIA, Lam.—A genus of Hydroid
Polypes, fam. Campanulariidse.

1 Brit, species : C. Jbhnstoni= Catnpanu-

laria volubi/is.

Bibl. Hincks, Hyd. Zooph. p. 140.

CNEMIDA'RIA, Presl.—A genus of

Cyathseeae (Polypodiaceous Ferns), -with

Fig. 129. Fig. 130.

Cnemidaria horrida.

Fig. 129. Fragment of a pinnule, the sori covered by
indusia. Magnified 5 diameters.

Fig, 130. A soma with indusinin destroyed.
Fig. 131. The same, side view, showing the fragment

of the indusium at the base.
Fig. 132. Vertical section of a soma.

Figs. 130-132 magnified 25 diameters.

an indusium bursting irregularly, and
leaving the numerous sporanges almost
bare. Exotic.

COAL.—This substance, although classed
from its mode of occurrence in nature in the
mineral kingdom, is in all cases of vege-
table origin. The degree, however, in which
traces of organic structure may be detected
in it varies extremely. Coal may be either

tolerably pure, containing but slight admix-
ture of earthy matters, or it may contain
large quantities of earthy substance, and
pass gradually into a carbonaceous impreg-
nation of an earlhy basis, as in the various

modifications of bituminous shales. In the
next place the degree of metamorphosis of
the vegetable matter may be equally varied,

so that we have it still retaining its struc-

ture very evidently, as in liynites, &c, or

with the structure greatly destroyed, or

altogether lost, as in much ordinary coal

and anthracite, which however are appa-
rently of somewhat different origin from
the more recent lignites. The old coal-beds

appear to have been formed from deposits
analogous to our peat-bogs, and hence na-
turally consist in great part of vegetables
whose remains soon become undistiuguish-
able ; but that arborescent vegetation was
also present and contributed to form the
coal, seems proved by the detection ofwoody
structure like that of the Conifers; in certain

specimens of coal. Sometimes the woody
structure is even evident to the naked eye,

in a charcoal-like appearance of the fractured

surface of coal. In many lignites the coal

consists of trunks of trees converted into

coal without much alteration of the appear-
ance of texture of the wood ; and in these

the structure is very readily made out by
means of the microscope. Some old coal

is largely composed of sporangia of Lyco-
podiaceous plants. It would be out of
place here to enter upon the geological and
chemical questions connected with coal;

the object of applying the microscope to it

is to ascertain the existence or absence of

organic structure. For this purpose various
methods are employed. That most in use
is the preparation of exceedingly thin slices

in the manner usually adopted for fossil

structures, but the brittle and opaque cha-
racter of coal opposes great difficulties here.

Traces of structure may be made out in some
cases by grinding coal to fine powder and
examining the fragments ; but this plan is

very unsatisfactory. A third method is to

burn the coal to a white ash, and examine
this imder the microscope : it often exhibits

perfect skeletons of vegetable cells, but these

are very fragile, and require great care in

N
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their management. By imbuing them very

cautiously with turpentine and Canada bal-

sam, and placing on the covering glass when
the latter has become rather firm, permanent
preparations may be often obtained. Schulze

recommends boiling in nitric acid before

incinerating the coal. The method which
has been attended with most success in our

hands is as follows. The coal is macerated

for about a week in a solution of carbonate

of potash ; at the end of that time it is

possible to cut tolerably thin slices with a

razor. These slices are then placed in a

watch-glass with strong nitric acid, covered

and gently heated ; they soon turn brownish,

then yellow, when the process must be ar-

rested by dropping the whole into a saucer

of cold water, or else the coal would be

dissolved. The slices thus treated appear

of a darkish amber colour, very transparent,

and exhibit the structure, when existing,

most clearly. We have obtained longitu-

dinal and transverse sections of Coniferous

wood from various coals in this way. The
specimens are best preserved in glycerine,

in cells ; we find that spirit renders them
opaque, and even Canada balsam has the

same defect. Schulze states that he has

brought out the cellulose reaction with
iodine, in coal treated with nitric acid and
chlorate of potash.

The proper identification of vegetable

structures in coal must of course depend
upon a sufficient knowledge of the charac-

ters of vegetable tissues and organisms

being possessed by the observer.

Bibl. Witham, Structure of Fossil Vege-

tables, Edinb. 1833; Link, Abhandl Berl,

Ahad. 1838, p. 34; Goppert, Preisschrift

iib. Steinhohlen, Leiden, 1848 ; Lindley

and Ilutton, Fossil Flora; Schleideu and
Schmidt, Geognost. Verhidtn. des Saalthales,

Leipzig, 1846; Ehrenberg and Schulze,

Berlin. Ber. Oct. 1844; F. Schulze, ibid.

Nov. 1855 ; Ann. Nat. Hist. xvi. p. 09

;

Bailey (Anthracite), Ann. Nat. Hist, xviii.

p. 67 ; linger, Gen. et Spec. Plant. Foss.

1850; Carruthers, Month. Micr. Jn. ii. pp.
177, 225 ; jii. p. 144 ; Williamson, ibid. ii.

p. 00; Lyell, Princip. ofGeol.; Huxley, Con-

temporary Review, 1807 ; Dawson, Acadian
Geol. 1868; Month. Mic. Jn. 1870, p. 319.

COILE'A, Cuv.—A climbing Dicotyledo-

nous plant, of the Nat. Order Polemomacere,
common in cultivation, remarkable for the

curious pyriform cells upon its seeds, con-
taining a spiral fibre (PL 21. fig. 20). See
Spiral Structures.

COCCIDTUM.—A form of fructification

in the Flobtde..e.

COCCFNEL'LA, Linn. (Lady-bird).—

A

genus of Insects, of the order Coleoptera,

and family Coccinellida3.

C septempitnctata, the common lady-bird.

This insect exhibits the circulation through
the elytra. If one of these is separated
from the body without being detached, and
arranged in such manner that it may be
viewed as a transparent object, slow and
uniform continuous currents, one ascending
and the other descending, will be seen be-
tween the lamina; of which the elytruni

consists. On dividing the latter, an amber
transparent liquid containing colourless glo-

bules escapes.

Bibl. Nieolet, Ann. d. Sc. Nat. 3 ser. 7

;

Westwood, Introd. §c. ; Curtis, Brit. Fid.

208 ; Stephens, Illustr. Brit. Fntom. ; Oal-
ver, Kiifcrbuch, p. 690.

COCCOCAR'PE,E (Algce). See Cbyp-
TOXEMIACE^;.
COCCOCARPIA, Pers.—A small genus

of tropical Lichens, allied to Pannaria, but
differing chiefly in the monophyllous thal-

lus, whose upper surface is marked by con-
centric radiations and rugosities.

C. plumbed, Lightf., is British, and has
the thallus orbicular, livido-cinerascent, ad-

nate ; apothecia reddish-brown ; spores 8.
"

Bibl. Lightfoot, Fl. Scot. ii. p. 826, pi.

26; Leighton, Lich. Flor. G. B. p. 170.

COCCOCHLOTJS, Sprengel (Palmo-
glcca, Kiitz.).—A genus of Palmellaceoe.

(Confervoid AlgBe), consisting of green mi-
croscopic cells, oval or globular, imbedded
in a gelatinous matrix, which is at first de-

finite in form (thus differing from Palmetto),

and subsequently effused and shapeless. The
green cells are vesicles, filled with granular

colouring-matter (chlorophyll) when in

active vegetation. They multiply by divi-

sion ; and besides this, some of them grow
much larger than the rest, and have their

contents converted into a number of cells

;

these large cells become free from the gene-

ral frond, and lav the foundation of new
ones, originally ot definite form, which in-

crease in size by the division of the in-

dividuals within a persistent gelatinous in-

vestment. Brebissou. Ralfs, and Braun de-

scribe a process of conjugation in C. Brebis-

sonii (PI. 3. fig. 6). Two cells come into

contact, and their membranes become fused
;

the intermingled contents then undergo a

metamorphosis, brownish oil-globules re-

placing the chlorophyll; and the 'spore-
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cell' thus produced passes through a period

of rest before resuming its vegetative deve-
lopment. Thwaites states that the slender

filamentous bodies sometimes found in the

frond are part of the organization of the

plant. We think there must be some error

here (see Paljiellaceje). Several British

species are described

:

C. protuberans, Spreng. Frond green,

irregularly lobed, spreading on the ground,

cells elliptical, about 1-3000", enlarged vesi-

cles 1-500 to 1-1000". Hassall, Br. Fr.

Alffce, pi. 7(3. fig. 7, pi. 82. figs. 6-10 ; Pal-

mellu protuberans, Grev. Se. Crypt. Fl. pi.

243. fig. 1.

C. muscicola, Meneghini. Hassall, I. c.

p. 78. figs. 8a, 3b.

C. hyalina, Menegh. Aquatic. Hass.

Z.c.pl. 78. figs. 2 a, 26.

C. dcpressa, Menegh. Ilass. /. c. pi. 78.

figs. 4«, 4 J.

C. Mooreana. Hass. /. c. pi. 78. la, lb.

C. rivularis. Hass. /. c. pi. 78. Gab.
C. Grevillei, Hass. Frond minute, dense-

ly crowded, globose or somewhat lobed,

green. In healthy moist situations, fre-

quent. Hass. /. c. pi. 78. figs. Tab and 8;
Palmelta botryoid.es, Grev. Sc. Crypt. Fl.

pi. 243. fig. 2.

The plants are not yet satisfactorily un-
derstood ; the relations to Palmelta and
Glwocapsa are confused.

Bibl. As above ; also Meneghini, Monogr.
Nostochinearum ; Kiitzing, Pliye. yeneralis

;

Braun, Be/ur., Bay Sue. 1853 (as Pulmo-
glcea) ; Thwaites, Ann. Ned. Hist. ser. 2.

vol. ii. p. 312 (as Palmella) ; Na'geli, Fin-
zell. Algen, 1849; Rabenhorst, Fl. Alg. ii.

p. 67.

COCCOLITHE or COCCOLITE.—

A

term applied to the granular varieties of

pyroxene (native silicate of magnesia, with
metallic silicates).

COCCOLITHS.— The name given by
Huxlev, in 1858, to minute, oval or round,

calcareous bodies (PL 18. fig. 566), 1-900"

and less in size, abounding in the Atlantic

ooze, either loose or attached to small lumps
of protoplasm (' Coccospheres,' Wallich).

Two forms were recognized, B/iscolithi and
Cyathvlithi. Similar microliths had been
noticed as forming a large proportion of

white chalk by Ehrenberg, Reade, and
Sorby. Wallich also found them in the

North Atlantic, in chalk, in tropical float-

ing Coccospheres, and in dredgings in the

English Channel. Haeckel subsequently

found them in the harbour of Lanzarote,

Carter in the English Channel, and Gueni-
bel in limestones of all ages.

Ehrenberg termed these little bodies
' Morpholites of the Chalk,' and regarded
them, like his ' Crystalloids,' as due to re-

arrangement of calcareous particles. Sorby,
Huxley, Wallich, and Haeckel differ in

opinion as to whether they exist indepen-
dently or not of Coccospheres and Bathy-
bius. Carter ascribes them to an Alga
(Melobesia).

Coccoliths of either kind, treated with
dilute acid, leave a soft flexible cast or film,

which is coloured yellow by iodine, pale
red with carmine, red by Millon's test, and
is dissolved by alkalies.

Bibl. Ehrenberg, Monatsber. Akad. Ber-
lin, 1836; Po(/c/endorJfs Annalen, 1836,
xxxix. 101 ; Abhandl. Akad. Berlin, 1838,
67 ; N. Jahrb. f. Mm. 1840, 680 ; Journ. f.
prakt. Oiemie, 1840, xxi. 95; Fdin. N. Phil.

Joarn. 1841, xxx. 353 ; 3Iikrogeologie, 1854;
J. B. Reade in Mautell's Wonders of Geo-
logy, 2nd ed. ii. 953, and 7th ed. ii. 953

;

Huxlev, Beport Deep-sea Soundings, fyc.

1858, "64
; Qu. Mie. Journ. 1868, 203

;

Wallich, Life at Great Depths, 1860, p. 13;
Ann. N. H~. July 1861, vii. 396, Jan. 1862,
viii. 61 ; Sorby, Lit. Phil. Soc. Sheffield
Proc. Oct. 1860 ; Ann. N. H. Sept. 1861

;

Haeckel, Jenaisehe Zeitschr. v. (1870)

;

Guembel, Jahrbueh Miinch. 1870, 753;
Carter, Ann. N. H. 1871, p. 184.

COCCONE'IS, Ehr.—A genus of Diato-
maceas.

Char, Frustules single, depressed, adnate

;

valves elliptical, one of them with a median
line and central nodule.

The valves are mostly covered with dots

(minute depressions), appearing like lines

under a low power.
The upper valve differs from the adnate

one in not being furnished with the central

nodule : under a low power it appears to

have a median line, as well as the adnate
valve

; but this, in some at least, arises from
the dots or markings at this part being more
closely in contact than elsewhere.

The frustules are often found densely in-

crusting filamentous Alga?.

C. pediculus (PI. 12. fig. 17). Frustules
very slightly arched (front view) ; valves
elliptical, stria? longitudinal, faint ; length
1-1200 to 1-700" ; aquatic.

C. placentula. Frustules flat ; valves el-

liptical
;

stria? longitudinal, faint ; length
1-760" ; aquatic, common.

C. scutellum (PL 12. fig. 18). Frustules

n2
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dorsally convex ; valves ovato-elliptical,

striae transverse or slightly curved ;
length

1-700"; marine. /3. Nodule dilated into a

stauros.

C. Thioaitesii (Achnanthidium flexellum,

Brebiss., Kiitz.). Ends of valves slightly

produced ; aquatic ; length 1-900".

C. Grevillii. Oval, with transverse ca-

naliculi ; marine.

C. diaphana. Elliptical, diaphanous

;

marine.

Rabenhorst describes 37 European spe-

cies, with numerous varieties ; and enu-

merates 37 foreign species (with the re-

ferences).

Bibl. Ehrenb. Iirfus. ; Kiitzing, BacilL,

and Sp.AU/. p. 50; Smith, Brit. Diat. i. p. 21

;

Rabenhorst, Flor. Ah/, i. p. 98 ; Greville,

Micr. Trans. 1864, p. 9; 18G5, p. .33; I860,

p. 126.

COCCONE'MA, Ehr.—A genus of Dia-
tom acefe.

Char. Frustules stipitate, navicular, some-
what arched (side view); valves with a sub-

median line, with central and terminal

nodules (= stipitate Ci/mbeUce). Aquatic
(British).

The valves are transversely striated, the

stria} being resolvable into dots (depres-

sions).

7 European species (Rab.).

C. lanceolatum (PI. 12. figs. 19 & 20).

Front view of frustules lanceolate, truncate

at the ends ; valves semilanceolate, very

slightly inflated at the centre of the concave

margin ; length 1-150". Common. Stipes

dichotomous, jointed.

C. ci/mbifurine. Scarcely distinct from
the last (Sm.) ; stipites filiform, obsolete,

interwoven into a gelatinous mass ; length
1-330".

C. cistula. Front view elliptic-oblong,

obtuse; valves inflated on concave margin
;

stipes elongate, filiform, simple or subra-

niose; length 1-450"; common.
C. parmm (Sm.). Several other foreign

species.

Bibl. Ehr. Infus. ; Smith, Brit. Diat. i.

p. 75; Kiitz. BacilL, and Sp. Ala. 59.

COCCOSPILERA, Perty.—An obscure

genus of Infusoria (Algse ?), consisting of

minute spherical granules, with a black,

brown, or red nucleus, aggregated into

irregular lumps, 1-1400" in diam. ; they
exhibit slow motion. In turf-pits &c.

BrBL. Perty, Klcind. Lebens. 1852, p. 104.

COCOOSPHERES.—The name given
by Wallieh to minute lumps of colourless

protoplasm, found in deep-sea ooze, and
floating in the tropics. He describes them
as spherical or multilobed, from 1-5000 to

1-830" in size, imitating in shape Orbtdina,

Nodosaria, Te.xtilaria, Motalia, and Globi-

r/erina, and coated with numerous oval

Coccoliths (PI. 18. fig. 56 a).

From the Atlantic ooze, also, Huxley
describes minute granular colourless sarcodic

bodies as Coceospheres (1-4500 to 1-1700"),

some having Coccoliths on or in them ; and
he distinguishes (1) the compact, hollow,

flattened sphreroids with an envelope, and
(2) loose (1-4500 to 1-760"). The cor-

puscles are free, touching or overlapping
(1-11000 to 1-4500" in size), sometimes
mingled with Coccoliths (1-11000 to

1-1600").

Bibl. Huxley and Wallieh. See Coc-
coliths.
COCCUDFNA, Duj.—A genus of Infu-

soria, of the family Plcesconina.

Char. Body oval, depressed or almost
discoid, often slightly sinuous at the margin;
convex, furrowed or granular and glabrous

above ; concave beneath, and furnished with
vibratile cilia and cirri or corniculate ap-

pendages, serving as legs ; no mouth.
The species of this genus known to

Ehrenberg are arranged among his Oxy-
trichina and Euplota.

C. costata (PI. 41. fig. 3). Body obliquely

narrowed and sinuous in front, convex and
furrowed above, or with from five to six

very projecting tubercular ribs ; appendages
grouped at the two ends ; the anterior more
slender and vibratile ; length 1-950" ; in

marsh-water.
Three other species. Dujardin remarks

that Ehrenberg's genus Aspidisca belongs

here.

Bibl. Dujardin, Infus. p. 445; Claparede
and Lachmann, Infus. p. 188.

COCKCHAFER. See Melolontha.
COCK-ROACH, or house blaek-beetle.

See Blatta.
COCOA.—This substance consists of the

seeds of Thcobroma Cacao (Ternstreemia-

cero), and is largely used in a manufactured
form under this name ; and, mixed with
sugar and other ingredients, it forms choco-

late. The various powders and pastes thus

designated appear to be very extensively

falsified. A difference of quality is in the

first place produced by the admixture or

exclusion ot the husk of the seeds; still

more important degradation arises from
the use of flours of various kinds, ground
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roots such as chicory added to give weight,

together with coloured earths to disguise

these.

The tissues forming the husk of the Cocoa
seed include loose filamentous cells, a mem-
brane composed of a single layer of flat

parencln'niatous cells with thin walls, and
another, thicker, consisting of a number of

layers of large parenchymatous cells, in the

inner part of which are contained spiral

vessels and woody fibre ; the outer part of

the dark-coloured albumen of the seed is

composed of angular, the internal mass of

rounded cells of delicate structure tilled

with oil-globules and starch-granules. In
the interspaces between the lobes occurs a

finely fibrous tissue, in which are found
crystals (of fatty matters ?). The presence

of the filamentous, the large parenchymatous
cells, and the spiral vessels indicates when
the bark has been ground up with the finer

part of the seed.

The various flours and starches are to be
detected by the characters of their granules

(Starch) ; the pitted ducts betray the pre-

sence of chicory or other roots (see Chi-
cory).

Chocolate is a compound made up with
starches and sugar, and flavoured with
cinnamon, vanilla, and other ingredients.

The examination of its preparations must
perhaps be limited to comparative richness

in cocoa, and to the detection of coarse sub-

stitutes for arrowroot and similar starches.

Bibl. Hassan, Food and itsAdult, p. 207.

COCOA-NUT.—The seed of the Cocoa-
nut Palm, Cocos nucifera (Monocotyledon).
Sections of the remarkably hard shell of

this nut afford good specimens of very
greatly consolidated woody tissue, while
the fleshy contents form an example of

oily albumen, the soft thick-walled cells

containing abundance of drops of oil in their

cavities. The husk of the nut is composed
of fibres analogous in their structure to

liber, and used for similar purposes. See
Fibrous Structures.
CODI'OLUM, Braun.—A genus of Uni-

cellular Algse, of which the only known
species, C. gregarium (PI. 45. fig. 6), is

marine. It consists of a clavate tubular

cell, attenuated from about midway into

a slender base, by which it is attached to

piles, &c. Length, when full-grown, about
1-25", diameter of the clavate part about
1-300"; green above, clear below. The
green contents are finally converted into

many 2-ciliated zoospores, which escape by

rupture of the cell, as in the sporanges of

Codium.
C. gregarium was found at Heligoland,

and may be looked for on the British coast.

Bibl. Al. Braun, Alg. Unicett. Leipsic,

1855, p. 19, pi. 1.

CO'DIUM, Stackh.—A genus of Sipho-
nacea? (Confervoid Alga?). Marine. The
species have dark green spongy fronds of

cylindrical, flat, globular or crust-like form,

composed of interlacing continuous fila-

ments devoid of septa, terminating in ra-

diating club-shaped filaments at the surface

(fig. 133). The sporanges (spores) are

Fig. 133.

Codium tomentosum.

Baccate cells arising from the filaments at the surface.
Magnified 10 diameters.

produced in lateral branches from the cla-

vate cells, forming long elliptical sacs, the
contents of which are converted into a vast

number of biciliated zoospores, discharged
when mature (PL 5. fig. 15).

Bibl. Harvey, Br. Mar. Alg. pi. 24 A

;

Fhye. Brit. pi. 93. 35 B ; and Thuret, Ann.
des'Sc. Nat. 3 ser. xiv. 232, pi. 23. figs. 1-5.

CGELASTRUM, Nag.—A genus of Con-
fervoid Algse, fam. Pediastrese (?).

Char. Cell-group or frond globose, hol-

low internally, formed of a single reticular

layer of green cells.

4 species : found in boggy pools.

Bibl. Nageli, MwseU. Alg. p. 97 ; Raben-
horst, Flor. Ah/, iii. p. 79.

CCELENTERA'TA.—Leuck.—A class

of the Animal Kingdom, composed of the

Acalephae and Polypi.

CCELOCYS'TIS,Kiitz.—Probably a rest-

ing form of Euglena.
CCELOSPHH'RIUM, Nag.—A genus of

Palmellacese (Confervoid Algse).

Char. Frond globose, minute, hollow
within, consisting of minute seruginous

cells immersed in a simple mucous enve-
lope.
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3 species. In ditches and pools. Cocco-

chloris ?.

CCENOCO'LEUS,Berk. and Thwaites.—
A genus of Oscillatoriaceae, distinguished

by the filaments growing " within a tough,

skinny, more or less permanent outer coat."

C. Smithii forms a red mat of interlacing

threads on boggy soil; the separate filaments

are green. C. drrhosum, Enff. Bot. p. 2920,

is a Desmonema.
Bibl. English Bot. Supp. pi. 2940.

CGENOGON1UM, Ehr.—A doubtful ge-

nus of tropical Lichens, usually placed

among the Lecideinei. The thallus has a

cuticular stratum variously and curiously

marked.
14 species, growing on leaves, trees, and

earth.

Bibl. Leighton, Ceylon Lich. p. 172.

CCENU'RUS, Rudolphi.— A supposed
genus of Eutozoa, placed in the order Ste-

relmintha, and family Cystica.

Char. A simple vesicle filled with an
albuminous liquid, upon the outer surface

of which a number of soft, short, retractile,

cylindrical aud rugose rather than jointed

bodies (scolices) are situated. The head
of each resembles that of a Tenia, having
four disks and a crown of hooks.

The single supposed species, C. cercbralis

(PL 16. fig. 10), is the larva of Tcenia cce-

nurtts, which infests the dog.

It occurs in the brain of sheep, producing
the " staggers ;

" sometimes also in that of

the Horse, the Ox, the Babbit, &c. The
vesicle is as large as the egg of a hen or a
pigeon. The scolices when extended are

about the 1-5 or 1-0" in length. When re-

tracted they appear to the naked eye as

opaque white specks.

Other kinds occur- in the lemur, and the
rabbit.

Bibl. Dujardin, Hist. nat. des Ilelminthes,

p. 636; Kuchenmeister, Parasiten, p. 02;
Cobbold, Entozoa. p. 116, and Linn. Trans.

1864.

COFFEE.—The "berries," as they are

vulgarly called, of coffee, are the seeds of

Coffma arabica, a Dicotyledonous plant, of

the Nat. Order Cinchonacea?.

The " berries " consist of a mass of hard
endosperm, composed of closely adherent
thick-walled angular cells (horny Albu-
men), with a thick skin composed of a
layer of thin-walled parenchymatous cells

forming a membrane, and a layer of hard,
easily separable, pitted, thick-walled paren-
chymatous cells of larger size; true spiral

vessels occur in the groove on the inner face
of the seed. Ground coffee is subject to
very extensive adulterations, most of which
may be detected by the microscope,—by
which the vascular and parenchymatous
tissues of roots, the starch or the' integu-
ments of various grains and seeds, &c. (men-
tioned more particularly under Chicory)
may be discovered.

Bibl. Hassall, Food and its Adulterations,

pp. 3, 108, 523.

COIR.—The term coir-rope is applied to

cordage manufactured from the fibrous tis-

sue of the husk of the cocoa-nut. See
Fibrous Structures.

_
OOLA'CIUM, Ehr.—A genus of Infuso-

ria, of the family Astasias.
Char. Not clearly determined. A single

eye-spot (sometimes absent) ; body fixed by
a pedicle, which is either single or branched.

Parasitic upon Entomostraca and Rota-
toria. A vibratory organ is present in front

;

but whether consisting of a rlagelliform fila-

ment or a number of cilia is unknown.
1. C. vesiculosa?!! (PI. 23. fig. 32). Ovato-

fusiform, variable, internal vesicles distinct

;

pedicel very short, rarely branched ; bright
green ; length 1-860".

2. C. stentorium. Cylindrical, conical or
funnel-shaped, variable, internal vesicles less

distinct, pedicel generally ramose; bright
green; length 1-1150".

Bibl. Ehr. Infus. 115.

COLEOCH.E'TE,De Brebiss.—A genus
of Chajtophoraceas (Confervoid Algae), of
which one species, C. scutata, is apparently
pretty common in freshwater pools, forming
minute green disks (fig. 134) adhering to

leaves, to the larger C'onfervre, sticks, &&,
also to the sides of glass vessels in which
aquatic plants are kept growing. The disks
are formed of a number of dichotomous
filaments radiating from a central cell and
cohering laterally, the whole being closely

applied on the surface of support, so that
the discoid form is occasionally modified by
this (we have seen it forming a kind of cup
and irregular fan-like lobes, on the ends of
the articulations of Ili/drodicti/on). In cer-

tain cases the filaments are more or less free

from their lateral union. The contents of
the cells are as usual in this family; Ralfs
was in error in stating that they are col-

lected in the centre ; this is only the case

when about to be converted into zoospores,

or when dried. From the back of many of

the cells projects a long tubular process

(tig. 134), with a bulbous base. The nature
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of this structure is very obscure ; it is com-
monly described as open at the summit,

Fig. 134. Fig. 136.

Fig. 135.

Coleochffite scutata.

Fig. 134. A perfect plant. Magnified 25 diameters.
Fig. 135. Propagula from the back of the frond.

Magnified 50 diameters.
Fig. 136. Commencement of the development of a

frond from a propagulum. Magnified 100 diameters.

from whence is protruded a long bristle.

It appears open m dried specimens of C.

pulvinata; but it is doubtful whether this

is not a deception arising from the tube
becoming suddenly narrowed into a long
bristle-like point. The plants are reproduced

by zoospores and by spores. The former
are produced singly in the cells, from the

whole contents, bear two cilia, and break

out at the back of the cell in C. scutata,

from the side in C. pulvinata. The (resting)

spores are formed in cells near the margin,

in penultimate cells of the radiating fila-

ments, on the back, therefore, in C. scutata,

at the ends of the branches in C. pulvinata.

A curious process is described by Al. Braun
and Pringsheim as occurring in connexion
with this : a terminal cell enlarges very
much, and becomes surrounded by a kind
of rind or cellular coat, through growth of

cellular branchlets from the preceding and
the surrounding cells,which branchlets meet
and enclose it. This large cell or sporange
opens at the end, receives the spermatozoids,

and its contents are then converted into 5-8
resting-spores. Pringsheim states that the
resting-spores first produce zoospores in

germination, one from the whole contents

of each spore. The antheridia are simple

sacs formed many together, in situations

similar to those of the sporanges.
C.scutata, DeBreb. (P/ii/ll(ictidium,Kutz.,

Plujc. gen.) (fig. 134). Fronds discoid,

sporanges on the back. On aquatic plants,

&c, common (?). A variety, /3 soluta

occurs with the radiating filaments more or

less free.

C. pulvinata, Braun. Fronds composed
of tufted-branched, radiating, free filaments;

sporanges globose, at the ends of the fila-

ments. Chatophora tuberculala, C. Mull.,

according to Kiitzing.

Rabenhorst describes 7 species.

Bibl. Be Brebisson, Ann. des Sc. Nat.
3 ser. i. p. 29, pi. 2 ; Ralfs, Ann. Nat. Hist.

xvi. p. 309, pi. 10; Hass, Fr. Ala. 217, pi. 77

;

Al. Braun, Mej'uv. (Kay Soc. 1853), passim ;

Kiitzing, Species AU/. 424 ; Miiller, Reqensb.

"Flora," xxv. B. 'ii. p. 513, pi. 3 (1842);
Pringsheim, Jahrb. 1860, ii. ; Kabenh. Flor.

Aly. iii. p. 388.

COLEOP'TERA.—The twelfth order of

Insects, containing the beetles. See In-
sects.

COLEOSPO'RIUM, LeveiHe
-

.—A genus
of Uredinei (Coniomycetous Fungij, sepa-
rated from Uredo, which proves to be a
temporary form of many distinct and inde-

pendent plants (see Ueedo). These fungi,

which may be well observed in C. sene-

cionis, Schlecht., and other common spe-

cies, appear as yellow, reddish, or brown-
ish pulverulent spots upon the leaves of

living plants. Their mycelium, creeping in

the intercellular tissues of the plants upon
which they are parasitic, consists of deli-

cate branched filaments, which collect toge-

ther at certain points, become interwoven,

at the same time acquiring orange or yellow
cell-contents, so as to form a flat cushion-

like body (elinode or stroma). From this

arise vertical or radiating, branched, club-

shaped, sac-like prolongations of some of

the filaments : the oldest are found in the
centre, the youngest at the circumference

of the group. The club-shaped bodies,

filled with yellow or brown contents, be-
come firmly coherent laterally (at this stage

they constitute Uredo tremellosa). The
first spore is formed near the summit of the
clavate sac, leaving a little clear space at

the tip ; then a second spore below the first,

and so on to a third and a fourth, occa-

sionally to a fifth ; these increase in size so

as to conceal the existence of the sacs on
which they are seated ; only the tips of all

the laterally coherent sacs form by their
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union a transparent layer, presenting, when
seen from above, somewhat the appearance

of the cornese of the compound eye of an

insect. This lamella is "burst open, with
the epidermis of the infected plant; and
the spores (now stylospores), which grow
into oval and globular forms, become de-

tached from one another and lie loose,

forming the yellow, red or brown pulveru-

lent spots above alluded to. The spores

have a granular cuticle, and their coat is

double. The above is the Uredo-form ; be-

sides this there is another form of fruit, in

which the stalked rows of stylospores are

represented by oblong 4-5-locular sacs, each

of the chambers of which ultimately emits

a long slender tube terminating in a minute
reniform 'sporidium' (Tulasne). British

species (we cannot find distinctive cha-
racters) :

1. C. synantherarvm, Fries. On Colt's-

foot, &c, common. U. compransorjSchlecht.
(in part) ; V. tussilaginis, Pers.

2. ft senecionis, Fr. On Groundsel, com-
mon. U. senecionis, Schlecht.

S. C. campamtlacearum, Lev. On Cam-
panula. U. campanula, Pers.

4. C. rhinanihacearum, Lev. On Eu-
phrasia, &c. U. rhinanthacearum, De C.

5. C. pulsatillarum, Fr. U. pulsatillarum,

Strauss.

6. C. pine/ids, Lev. On leaves, &c. of

roses, common. U. tffusa, Strauss ; Grev.

Sc. Crypt. Fl. t. 19.

Bibl. Leveille, Ann. des Sc. Nat. 3 se"r.

viii. 369 ; De Bary, Brandpihe, Berlin, 1853,

p. 24, pi. 2 ; Fries, Summa Veget. p. 512

;

Berk, in Hook. Br. Fl. ii. pt. 2. 377-9, &c.

;

Tulasne, Ann. des Sc. Nut. 4 ser. ii. pp. 135,

179.

OOLEPI'IsA, Ehr.—A family of Infu-

soria.

Char. Carapace barrel-shaped, traversed

longitudinally or transversely, or both, by
furrows, in which are situated minute vibra-

tile cilia; truncate, and either smooth or

dentate in front
;
posteriorly terminated by

from two to five points or teeth ; aquatic.

Ehrenberg states that the oral and anal

orifices exist at the opposite ends of the

body. The gastric sacculi are readily filled

with colouring matter. Motion, that of re-

volution upon the longitudinal axis.

A single genus : Colips.

COLEPS, Ehr.—A genus of Infusoria,

of the family Colepina.

Char. Those of the family.

These animals are very voracious, and

feed freely upon the portions of the body of

crushed Entomostraea, which attract them
as much as sugar attracts flies.

C. hirtus (PI. 23. fig. 33 a, Ehr. ; fig. 33 b,

Duj.). Oval, white, rounded behind, cara-

pace tabulate, furrows transverse and longi-

tudinal
;
posterior teeth three ; length 1-570

to 1-430".

{5 elongatus. Cylindrical, elongate, length

as in the last.

C. viridis. Ovate, furrows transverse and
longitudinal, green, posterior teeth three

;

length 1-960 to 1-570".

C. amphacanthus. Ovate, carapace di-

vided by transverse furrows only, anterior

teeth unequal
;
posterior teeth three, large

;

length 1-280".

C. incurvus. Oblong, nearly cylindrical,

slightly curved, white, posterior teeth five ;

lengtlTl-430".

C. uncinatus, Berlin ; aquatic.

C.fusus, Norway.
Bibl. Ehr. Infus. 317; Duj. Infus. 365;

Clapar. & Lachm. Inf. p. 366.

COLLE'MA, Ach.—A genus of gelati-

nous Lichens. Thallns without cortical

layer, but consisting of a gelatinous mass
of cells, with granula gonima in mouili-
form series, and with Lecanoriue apothecia.

40-50 species; of which 25 are found on
earth, rocks, trees, itc. in Great Britain.

Bibl. Nylander, Syn. p. 101, pis. 2, 3, 4;
Leighton, Licit. Fl. G. Br. p. 10.

COLLEMACEL—A family of Lichens,
having a gelatinous thallus; comprising
the tribes Lichenei and Colleiiei, which
see.

COLLEMEI. — A tribe of gelatinous

Lichens, fam. Collemacei, with a membra-
nous lobate thallus.

Gen. Pyrenopsis, Paidia,Omphalaria, Syn-
alissa, Collema, Lcptoyium, Ilydrotliyria,

Obrysswn, PhuMi&cum, and Pi/renidium.

COLLENCHY'MA.—A peculiar kind of
thickening of cellular tissue in the subepi-

dermal layers of many herbaceous stems,
such as Burner, Beta, Chenopodium, Sec,
which some have regarded as intercellular

substance, while others, more correctly, have
stated it to consist of metamorphosed second-
ary layers inside the cells. See for the dis-

cussion, Inter cellular Substance.
COLLETONE'MA, Brebisson.—A genus

of Diatornaceae.

Char. Trustifies navicular, sigmoid or
straight, arranged ill rows, and immersed
in a gelatinous mucus, forming a filiform

frond. Aquatic.
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C. eximium. Valves sigmoid ; length
1-340".

C. vulr/are. Valves elliptic-lanceolate,

slightly contracted at ends ; length 1-410".

C. neglectwn. Valves elliptic-lanceolate

;

length 1-250".

C. subcohcerens = Micromega subcohce-

rens.

Three other species, C. viridulum, C. la-

attire, and C.flexile.

Rabenhorst arranges these in a section of

the genus Schizonenia.

Bibl. Smith, Brit. Died. ii. 69 ; Kiitzing,

Sp. Alt/. 105; Rabenhorst, Flor. Alg. i.

p. 2(35.'

COLLOID MATTER, exudation and
corpuscles (animal).

The term colloid matter or exudation is

applied to a transparent, viscid, yellowish,

structureless or slightly granular matter,

resembling liquid gelatine. It occurs as a

normal and a pathological product. In a
state of greater consistence, it sometimes
forms flakes or irregular masses, which oc-

casionally possess a lamiuated structure.

In a third form it constitutes spherical,

rounded or oval, sometimes flattened micro-

scopic corpuscles—simple masses of sarcode

(PI. 30. fig. 22a). These are either homoge-
neous, or exhibit numerous lamina? (concen-

tric colloid corpuscles) (PI. 30. fig. 22 b) :

sometimes a kind of nuclear body is present

(fig. 22 e) ; at others they contain carbonate

and phosphate of limeffig. 2"2rf). Sometimes
they exhibit a radiate appearance (fig. 22 e).

In the liquid form, colloid exudation is

found within cysts in the thymus and
thyroid glands, the ovary, &c, and within

the enlarged areolae of areolar tissue around
these organs, &c. It is found in a free

state upon the surface of inflamed serous

membranes.
The colloid corpuscles are met with in the

hypertrophied heart, in the prostate, the

thyroid, and the thymus glands, in the

choroid membrane, in the brain and spinal

cord, and in the (waxy) spleen, &c.

The liquid colloid matter is not precipi-

tated tty acetic acid ; it becomes of a ge-

latinous consistence, retaining its trans-

parency or turbid and opaque, by heat. The
colloid corpuscles do not, however, appear

to be uniform in composition; sometimes
they consist of a proteine-compound ; at

others, probably, of cellulose or amyloid, as

in the brain ("true Corpora amylacea).
These bodies are further noticed under the

heads of the tissues and organs in which

they occur. See also Tumours (Colloid

cancel-).

Bibl. Rokitansky, Path. Anat. i. p. 304;
Wedl, Grimdziige d. Path. Jlistol. ; Fbrster,

Hand. d. Spec. Path. ; Virchow, Arch. f.
Path. Anat. v. ; Rindfleisch, Path. Gewe-
belehre; Green, Pathol, fyc. p. 57.

COLLO'MIA, Nutt—A genus of Pole-
moniaceae (Dicotyledons) remarkable for the

spiral structures produced in the epidermis

of the seeds (Pi. 21. fig. 22) (see Spiral
Structures). The gummy substance in

which fibre is imbedded is soluble in water
and not in spirit ; therefore the best way to

observe the elastic opening of the spiral

fibres is to make fine sections of the coat

of the seed and place them in a little spirit

of wine, upon a slide, with a covering
glass : to adjust the focus, and then to add
water carefully at the side of the covering

glass so as to wash awaj' or dilute the spirit.

COLLOSPKLERA, Mull.—A genus of
Radiolaria, fam. Thalassieollidie.

Char. Skeleton consisting of simple sphe-

rical roundish or polyhedral fenestrated

shells, smooth or spinous, each of which
surrounds one of the combined central cap-

sules.

C. Huxleyi (Thalassicolla punctata, pi).
Shell smooth ; diam.

2
-}„ ". In various seas.

C. spinosa. Shell spinous. Messina.
Bibl. Haeckel, Radiolar. p. 533; Huxley,

Ann. N. Hist. 1851, viii. p. 434, pi. 16. fig. 6.

COLOSTRUM.—Thefirstliquidsecreted
by the mammary glands. See Milk.
COLOUR. See Introduction, p. xxx.
COLOURING MATTER, or Animals.

See Pigment.
COLOURING MATTERS, of Plants.

The green colour of vegetables depends upon
the presence of Chlorophyll, and is

spoken of under that head. The red and
yellow colours assumed by leaves and her-
baceous shoots in autumn depend upon a
chemical metamorphosis of the chlorophyll,

or on its absorption and the discoloration of

the cellular tissue. The colours of red
cabbage, copper beech and similar plants,

depend upon the existence of a colouring
liquid in the usually colourless epidermal
cells, obscuring the chlorophyll which lies

beneath. The red colour presented by many
of the lower Algte, such as some of the
Palmellaceae, appears also to depend upon
a metamorphosis of the chlorophyll, con-
nected with the vital processes; it is met
with also in the contents of the resting-

spores of many of the filamentous Confer-
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voids. We have found the protoplasm assu-

ming a reddish colour in the punctum vege-

tation is of the buds of Monocotyledons in

the autumn, which probably depends upon
a similar cause. The bright colours of

flowers and other parts of the inflorescence

of plants, as also of the lower surface of

many leaves (Begonice, Victoria, &c.) and
herbaceous shoots, arise from the presence

of matters of a different kind, almost always
dissolved in the watery cell-sap. The colour

of petals is ordinarily found to depend upon
a certain number of the cells subjacent to

the epidermal layer being tilled with a

coloured fluid ; and the depth of the colour

is proportionate to the number of superim-

posed layers of such cells, which act like so

many layers of a pigment. Each cell is

usually tilled with one colour when fully

developed ; but adjacent cells are often seen,

in variegated petals, to contain distinct

colours, the line of demarcation being aceu-

ratety fixed by the cell-walls, through which
the colours do not transude, unless the cells

are injured by pressure. In young tissues

the colour often has a granular appearance
in the cells ; but this is a deception arising

from the mode in which the colour is deve-

loped. The colourless protoplasm originally

filling the cells becomes excavated, as it

were, by water-bubbles, and the watery
contents of the excavations become coloured

;

they gradually enlarge as the protoplasm
applies itself more completely to the walls

of the cell, until they become confluent and
the coloured liquid Alls the whole eell-

cavity. The isolation of the coloured juice

in each particular cell seems to depend upon
the primordial utricle or parietal layer of

protoplasm; when this is injured by pres-

sure, or other external cause, endosmose
is soon set up and the intregrity of the cell

destroyed.

In some cases the liquid colouring matters

of flowers have been found to contain solid

corpuscles : the red colour-cells of Salvia

splendens, and the blue ones of Strelitzia

regina, contain globules ; and according to

von Mohl, this is still more commonly the

case with the yellow colours : in the yellow

perigonal leaves of Strelitzia regina the

yellow colour is said to depend upon the

presence of crescentic and curled filaments

floating in the cell-sap.

The white patches upon variegated and
spotted leaves, such as those of Auciiba,

Holly, variegated Mint, Begonia argyro-

siigma, &c, arise from the absence of chlo-

]
COLPODEA.

rophyll in the cells subjacent to the epi-

dermis at those parts, which produces the

same effect as we see in leaves mined by
caterpillars.

Bibl. Von Mohl, Verm. Schrift. 575.

COLPO'DA, Schrank, Ehr.—A genus
of Infusoria, of the family Colpodea, Ehr.,

Colpodina, CI, & L.

Char. No eye-spot, tongue-like process

present, ventral surface ciliated, dorsal not

;

strongly recurved in front.

Dujardin says : Body sinuous or notched
on one side, sometimes reniform, surface

reticulated or marked with nodular obliquely
interlacing striae ; mouth lateral, situated at

the bottom of the notch, and furnished with
a projecting lip.

C. cucullus (PI. 24. fig. 25). Turgid,
slightly compressed, reniform, often nar-
rowed in front; length 1-1720 to 1-280".

Common in vegetable infusions of hay.

Ecdysis has been observed in this animal-
cule.

Stein describes the encysting process and
reproduction from spores as occurring in

this infusorium. There can be little question,

however, that his observations apply to

Paramecium chrysalis, E. (Pleuronema ehr.,

Duj.) ; CI. & L. Inf. p. 270.

C. ? ren. Ovato - cylindrical, reniform,

rounded at the ends; aquatic; length 1-280".

C. ? cueuUio (Loxodes cue, Buj.). Com-
pressed, flat, elliptical, slightly sinuous in

front ; aquatic ; length 1-900".

C. parvifrons, CI. & L. No anterior re-

curvature, contractile, vesicle not terminal.

Aquatic.
Bibl. Ehr. Infits. 347; Duj. Infos. 478;

Stein, Infimmisth. 15.

COLPODEA, Ehr.—A family of Infu-

soria.

Char. Gastric sacculi present ; no cara-

pace ; oral and anal orifices distinct, neither

at the ends of the body.

Body usually covered with longitudinal

rows of cilia. The sacculi can be filled with
colouring matter.

Genera:
No eye-spot.
A tongue-like process.
No cilia on the dorsal surface... Colpoda.
Cilia on every part IJuramecittm.

No tongue-like process.
Body narrowed and prolonged

in front (proboscis, E.), tail

present AmphileptuM.
Proboscis absent, tail present... Urulcptvs.

An eye-spot Ojthryoglena.

Bibl. Ehrenb. Infus. 345.
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COLPODI'NA, 01. & L.—A family of

Infusoria, characterized by the presence of

cilia all over the body, the patent and cili-

ated oesophagus, and the absence of rows of

buccal cilia directing the particles of food
to the mouth.

Genera

:

Membranous lips absent.

No seta; projecting from the
mouth 1. Paramecium,

Setae projecting from the mouth.
A bundle of short setae form-

ing a lower lip 2. Colpoda.

Oral setae long, isolated,

No ventral setae 3. Cydidium.
A bundle of ventral setae ... 4. Pleuronema.

Lips membranous, oscillatory ... 5. Glaucoma,

COLURELLA, Bory, Duj. = Colunis
Ehr.
COLU'RUS, Ehr.—A genua of Rotato-

ria, of the family Euchlamdota.
Char. Two frontal eye-spots ; tail-like

foot forked; carapace cylindrical or com-
pressed.

Carapace open beneath ; cervical append-
age curved; jaws -with two or three teeth

each.

1. C. deflexm (PI. 34. fig. 12, dorsal view

;

13, ventral view; 14,teeth). Carapace ovate;

compressed, its posterior points long and
directed downwards ; terminal points offoot

(toes, E.) shorter than the foot itself; length
of carapace 1-240". Aquatic.

2. C. caudatus. Carapace ovate, com-
pressed, posterior points of carapace distinct,

points of foot longer than the foot itself;

aquatic and marine ; length 1-240".

C. ? uncinatus and bicuspidatus are doubt-
ful species.

Bibl. Ehr. Infus. 475.

COMBEA, D.N.—A genus ofpodetiiforin

Lichens, tribe Roccellei. 1 species, C. mol-
hisca ; rocks, Cape of Good Hope.

Bibl. Ach. Meth. p. 235, pi. 4. f. 5; Nyl.

Syn. p. 257, pi. 8. f. 1.

COMPRESSOR. lNTHODUCTioN,p.xxi;
Ross's new compressor is described in Qu.

Micr. Journ. 1864, p. 44.

COMPSOGON, Mont.—A genus of Le-
maneese (Confervoid Algas).

1 European species : C. CorinaWii. Ca-
pillary much branched, violet. Aquatic.

CONCEPTACLE—A form of fructifica-

tion in the Flokide^: and FucoiDEiE.
Also occurring in the fructification of some
Fungi.

CONCHCECIA, Dana.—A genus of Os-
tracode Entomostraca, fam. Conchceciadas.

Char. Those of the family.

C. obtusata, Sars. Shetland.

Bibl. Dana, Crustac. E.rplor. Expedit. &c.

;

Sars, Oversigt af Norges mar. Ostr. p. 118;
Bradv, Linn. Tram. xxvi. p. 4G9.

CONCHCECIAD.E.—A family of Ento-
mostraca, of the order Ostracoda.

Char. Inferior antenna? 2-branched, one
branch rudimentary and immoveable ; feet 2
pairs, posterior rudimentary, eyes none. 1

genus, Cunchcecia.

CONCRETIONS and CALCULI. —
These terms are rather indefinite. A hard
body ofconsiderable comparative size,formed

within an animal organism, would be called

a calculus, whilst a body of considerable

comparative size in which hardness was not

a marked feature, or a hard body of small or

microscopic dimensions, would be called a

concretion. Under the latter term, the no-
tion of a compound structure is usually

implied. Calculi generally consist of various

organic and inorganic substances entering

into the composition of the secretions of the

body, which are precipitated from various

causes. Those found iu the intestinal canal

are mostly composed of undigested vegetable

tissues derived from the food. Most, if not
all, calculi and concretions are mixed with
animal matter (proteine-compoundsj derived

from the mucous cavities in which they are

contained,—or simultaneously precipitated,

with their characteristic components, from
the secretions in the midst of which they are

formed. Hence when the proper calculous

matter is dissolved by a reagent which exerts

little or no action upon the animal matter,

a mass is left which exhibits the form of the

original body ; and the organic cast often

so resembles a cell, that some hasty ob-
servers have attributed to calculi a cell-

origin.

Calculi and concretions enlarge by the
deposition of new matter upon their outer

surface ; and as this deposition is not uni-
form and uninterrupted, either in regard to

the nature or proportion of the respective

constituents, they mostly exhibit a laminated
structure. This is visible to the naked eye
in the larger ones, and evidenced in those
which are microscopic by the appearance
of concentric rings, and of a nucleus or

nuclei. These concentric rings and nuclei

are distinguishable equally in concretions

formed artificially and in those occurring
naturally.

The inorganic matter in concretions is in

the crystalline state, the crystals being
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usually small, radiate, and intermingled
with the organic substance ; which arrange-
ment is conveniently expressed by Ehren-
berg's term " crystalloid." The crystalloids

have a great resemblance to cells, for which
they have often been mistaken.

Bibl. Taylor, Iluntcrian Catalogue, Cal-

culi
;

Quekett, Med. Times, 1851, xxiv.

p. 551 ; Griffith, Med. Times and Gaz. 1852,
xxv. p. 272 ; Rainey, Medico- Chit: Sev. 1 857,
and Qu. Micro. Jburn. 1858; Meckel, Mikro-
geologie.

CONDENSER, BULL'S-EYE, &c, for

opaque objects. Introduction, p. xviii.

CONFER'VA, Plin.—A genus of Con-
fervaeese (Confervoid Algae), which, as re-

stricted here, contains chiefly marine species

;

but we have thought it advisable to retain

in it the species separated by Kiitzing as

Cluetomorpha and by Thuret as Microspora ;

so that our Conferva corresponds to Has-
sall's proposed genus Aplonema. The plants

consist of unbranched filaments, composed
of cylindrical or moniliform cells the length
and diameter of which have a very variable

relation in different species, and containing

starch-granules. The species with monili-

form cells form Kiitzing's Glceotila. They
are reproduced by zoospores formed from
the cell-contents. Braun says that C. bom-
bycina produces four in a cell. According
to Thuret, C. area produces large numbers,
which escape by a lateral orifice, while the

species he describes as MicrosporaJloccosa
forms a number which escape by a circular

dehiscence breaking up the filaments. The
zoospores are 2-ciliated in general, but
sometimes bear four. The spores have not
been observed ; and hence Kiitzing has sug-
gested that the Conferva may be sterile

forms of CEdogonivm ; but the true (Edoi/o-

nia produce solitary zoospores with a crown
of cilia. Rabenhorst describes 30 species.

British species :

—

Freshwater.

1. C. bombycina, Ag. Filaments 1-360 to

1-180" in diameter, four or five times as

long,forming a j'ellow-green cloudy stratum.

Common in stagnant water. Dillw. Con-
ferees, pi. 60.

2. C.foccosa,Ag. (M. 5. fig. lit). More
robust; articulations once or twice ns long

as broad. MicrosporaJloccosa, Thuret, Ann.
des Sc. Nat. 3 ser. xiv. pi. 17. tigs. 6, 7.

Marine.

Thirteen species are described by Harvey

{Brit. Marine Alga), ofwhich C.cerea, Dillw.

is one of the commonest, remarkable for the
large size of the tufted filaments, as thick as

hog's-bristles, growing 3 to 12" long, of a
yellow-green colour. C. Mehiyonium, Web.
and Mohr, has erect tufted filaments equally
thick, while C. Linum, Roth, has entangled
filaments twice as thick, deep glossy green,

and many feet long.

The cell-walls of these large marine
species present a curious striated appearance
when treated with acids, which has led

J. Agardh, apparently erroneously, to sup-
pose they are composed of spiral filaments.

(See Spiral Structures.)
Bibl. Harvey, loc. cit., Phyc. Brit. ; Thu-

ret, loc. cit. ; Kiitzing, Spec. Alg. ; Hassall,

Brit. Freshio. Alg. 213 ; Braun, Bejuv. (Bay
Soc. 1853, p. 184J ; Rabenhorst, Fl. Alg. iii.

p. 322.

CONFERVA'CE^E.—A family of Con-
fervoidete. Marine or freshwater Algae

;

composed of articulated filaments, simple or

branched; cells cylindrical, shortish, not
conjugating. The fourth and fifth genera
given below are placed here doubtfully;
Stiyeoclonium, if a good genus, leads to

Drapamaldia among the Chaetophoracese.

Reproduction by zoospores; spores un-
known.

Synopsis of the British Genera.

1. Cladophora. Filaments tufted, much
branched. Sea and fresh water. Zoospores
minute, many in a cell.

2. Bhizoclonium. Filaments decumbent,
with small root-like branches. Zoospores
minute, numerous. Sea, brackish, and
fresh water.

3. Conferva. Filaments unbranched.
Zoospores minute, numerous in the cells.

Sea, brackish, and fresh water.

4. (?) V/othri.r. Filaments simple, often

fasciculated, joints short. Zoospores four-

ciliated, two, four or more in a cell. Fresh
water.

5. (?) Stigeoctom'am. Filaments branched
tufted, the ramulea running out into slender

points; cell-walls often dissolving to emit
the zoospores. Zoospores four-ciliated, one
in a cell.

Bibi.. See the genera.

CONFERVOI'DE.E or CHLOROSrO'-
RE^E.—An order of Alga?. The Chloro-
spores or Confervoids, the lowest order of

the Alga?, display a preponderating number
of truly microscopical plants, and constitute

one of the favourite aud most instructive
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fields of microscopic research. As yet, how-
ever, the minute history of development is

wanting in a very large number, while the

facts already disclosed are so varied, that it

becomes a matter of difficulty to draw up a
sketch of their characteristics in a brief

space.

Among the Palmellaeea? we find some of

the simplest forms of vegetable life, where
the organization is reduced to the condition

of a single microscopic membranous vesicle,

enclosing nitrogenous contents, ordinarily

tinged with chlorophyll, and containing

starch. Such we have in Protococcus, which
in its various forms appears as a green or red

stain on damp surfaces, or a green or red

scum in water. These plants multiply by
the subdivision of the cells into two or four

new ones, which separate and repeat the

process. In addition to the vegetative

growth by subdivision going on in damp air

(the cells being held together more or less

firmly into a gelatinous crust), the contents

of the individual cells are set free by solution

of the membranes when placed in water,

and emerge as ciliated zoospores, endowed
with active motion. Advancing a step, we
come to a number of genera not yet well

defined, in which the membranes of the

parent cells soften into a kind of gelatine,

during the process of subdivision, and hold

the new cells together in groups of definite

or indefinite form ; among these are Palmel/a,

Gheoeapsa, and other3 of like nature, in

which at present no zoospores have been
discovered. In Coccochloris a process of

conjugation occurs. These genera exhibit

a resting form, characterized by the increased

thickness of the membrane of the cell, and
a change of the green contents into a

brownish, reddish, or even crimson colour.

With the Palmellaceie we shall associate

a number of Unicellular Algse, whose cha-

racters and affinities are still obscure.

The Ulvacese are not widely separated

from the Palmellaceae ; but the conj unc-

tion of the cells into a definite membrane
indicates a higher organization. In other

respects, however, they hardly differ more
from some of the more perfect genera of

Palmellacea? than those do from Protococcus
;

and therefore, although more conspicuous

and extensively developed than the Nosto-
chacefe and Desmidiacese, it seems natural

to place the Ulvacese near the PalmellaceEe,

especially as the reproduction by cell-divi-

sion and by zoospores is analogous in all

respects to what is seen in Protococcus, of

which they would appear to be the perma-
nently aquatic representatives. Prasiola and
Schizor/omum,however, differ from the other

Ulvaceae in the absence of zoospores, the
contents (homogeneous, not granular) of

the cells being discharged as motionless
spore-like bodies, from which new fronds

grow up. Some authors separate these

genera; but we are hardly in a position to

determine the exact place of these plants at

present.

The Nostochaeeae exhibit but a slight

advance in organization over the Palmel-
lacese. They are composed of linear series

of cells, mostly inflated so as to give the

filaments a beaded appearance ; the linear

series increase in length by transverse divi-

sion, and also in some stages subdivide lon-

gitudinally ; larger globular cells (sporanges)

occur at intervals in the lines, with others

devoid of endochrome (vesicular cells,

Thwaites). During the increase, the older

external membranes soften into a gelatinous

coat. In Nostoc, where the filaments accu-
mulate in large quantity, they lie elegantly

curled and entwined in masses of this jelly,

which exhibit a more or less definite, lobed,

external form, appearing to the naked eye

as gelatinous crusts or globular masses,

as they lie upon damp ground or among
mosses. Each sporange produces one
resting-spore, which breaks out from it in

germination.

Nearly allied to Protococcus stands a
family which until recently have been re-

garded by most authors as animals, namely
the Volvocinere, which consist essentially of

groups of organisms identical with the cili-

ated zoospores, held together in a definite

form by a common membranous envelope,

through which the cilia penetrate, so that

the entire full-grown plant moves freely in

the water, as in Volvox, Oonium, Pandorina,

&c. These plants multiply by division and
also by resting-spores, which are formed
after a true fecundation by spermatozoids.

The Desniidiaceae form another tribe of

very simple organization, where the indivi-

dual plant is composed of a single cell ; but
here the coat or enclosing membrane is

peculiarly cb aracterized by the assumption of

remarkable forms unlike any other vegetable

structures, presenting angular and escalloped

outlines or elegant processes projecting from
the wall, but always so as to exhibit a bi-

lateral symmetry. These cells are isolated,

or arranged in linear series or beautiful

complicated star-like groups, enclosed at
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first in a common gelatinous envelope, but
readily breaking up into isolated frustules.

They are further remarkable for exhibiting

the process of conjugation with great di-

stinctness, resulting in the production of

peculiarly formed bodies with rigid external

membranes, which are generally regarded,

probably correctly, as sporanges. They are

also reproduced hj zoospores.

The Diatomaceoe are nearly related in

many respects to the Desmidiacere, but, on
the other hand, diverge from the ordinary

characters of plants so much in other re-

spects, that some authors have placed them
in the animal kingdom. Like the Desmi-
diacese, they are microscopic simple cells,

isolated or coherent in groups, and either

free or imbedded in a definitely or inde-

finitely formed mucous nidus. They differ,

however, from the Desmidiacese in possess-

ing when free a more active power of loco-

motion, and also by being often attached

by a kind of foot, and this either singly or

in large polypiform families. Their great

distinctive character is the presence of a
siliceous coat to the cell, which preserves

the form of the organism when the soft parts

are removed by fire or acids. The cell-

contents of the Diatomacere are usually of

a dirty yellow colour, and this appears to

depend upon a modification of chlorophyll.

The reproduction is by division and by
conjugation, analogous to that of the Des-
midiacere.

The Oscillatoriaeeas are truly filamentous

plants,the component partsof which, though
readily separating under external influences,

are often combined into complex fronds in

their normal state. The filaments of this

group are mostly very minute, and exhibit

transverse markings, which in some cases

are so delicate that they cannot be regarded

as actual divisions of cell-contents by septa
;

yet the filaments break readily across in

these places, and the fragments go on grow-
ing. In the larger forms the articulations

of the cell-contents are more distinct ; but
even here the filaments look like rows of

individual masses of cell-contents contained

in a common tube, forming a kind of sheath.

In some genera the filaments aie contained
in bundles in secondary sheaths. The most
remarkable point about this tribe is the
occurrence of the peculiar kind of motion
in the typical genus Oscillatoria, whence
it derives its name : the filaments emerge
readily from their sheaths and wave back-
wards and forwards, and the broken frag-

ments oscillate like the beam of a balance ;

from what cause, or by what means, is still

unknown.
The only known mode of reproduction is

by the breaking-up of the filaments into

longer or shorter pieces, or into single

joints. Peculiar large cells 'occur at the
base of the filaments of some of the adnate
genera ; but their nature is unexplained.
The Siphonacea; are plants of larger

dimensions and higher organization than
any of the preceding ; and indeed they are

placed among the iower Fucoids by some
authors. They seem to us to be more in

place here. They are composed of tubular
cells of much larger size than those of any
other Confervoids, the entire plant often

consisting of one undivided tube, while in

other cases the branches arise from true

articulations. In Botrydium a very curious

structure is exhibited : the plant consists

of a tough membranous globule, filled with
green matter, rising from a branched, colour-

less, root-like portion spreading in the damp
ground, the whole consisting only of one
very large undivided cell. In Vaucheria
and Bryopsis the tubular cell grows into a

long filament, more or less branched, but
not divided. In Jlydrodietyon, which from
its general structure appears referable here,

the plant is a large net with meshes half

an inch broad, the net itself being com-
posed of large tubes rounded at both ends,

articulated at the intersections of the
meshes. In Codium, the filaments are

closely combined into a spongy mass. The
fructification of these genera is very varied,

so that the group appears scarcely natural

;

but the plants are all more or less ano-
malous, and have affinities with very dif-

ferent tribes, while the comparatively enor-

mous cells of which they are composed are

peculiar to themamongthefilamentousCon-
fervoids. Vaucheria is reproduced by very
large oval gonidia covered with innumerable
vibratile cilia, by means of which they
swim actively in water; the gonidia are

developed from the contents of the ends
of the filaments ; and zoospores, produced
under various circumstances, seem to occur

in all the other genera. In Vaucheria sexual

reproduction is also known, sporangial and
antheridial branches being formed at the

sides ofthe main filaments. "We have for con-

venience included the Saprolegnietx (Achlya,

&c.) in this family on account of their

general structure; but thevare distinguished

by the absence of chlorophyl in their cell-
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contents, and their parasitic habit, -which

gives them the character of aquatic Fungi.

The (Edogoniaceoe are green, simple or

branched, filamentous plants, attached to fo-

reign bodies under water—their cells, tilled

with gTeen matter, presenting a peculiar

mode of division ; and the entire contents of

the cells are converted into zoospores which
have a crown of numerous cilia. In the

sexual reproduction, the spores are formed
from the entire contents of certain cells,

which are impregnated by spermatozoids

produced on other parts of the plant, or by
antheridial plants developed from some of

the gonidia.

The Zygnemaceas are somewhat similar

filamentous plants, remarkable for the pro-

cessofconjugation or inosculation ofneigh-

bouring cells of distinct filaments, in order

to the production of the resting-spores.

They are also distinguished by the endo-

chrome being arranged in spiral bands or

other patterns on the cell-walls. It is

doubtful whether zoospores occur here

normally.

The Confervaceae are simple or branched
filamentous forms, of which the essential

characters are imperfectly known. They
produce numerous zoospores with two or

four cilia in each cell. Sexual reproduction

is unknown here.

The Cha3tophoracea3 differ from the Con-
fervaceaj principally in their habit and mode
of branching. They occur in fresh water

and in the sea, and are characterized by the

presence of a jelly enveloping the filaments,

which form branched, round, or shapeless

masses, or flat discoid or irregular plates,

and by the cells constituting the joints of

the filaments bearing slender bristle-like

branches. They are reproduced b}r zoo-

spores, either numerous or solitary in the

cells, bearing four cilia; also by spores

formed after fecundation.

The Batrachospermeas exhibit a greater

complexity of structure, consisting ofjointed

moniliform filaments, composed of rows of

cells, branched and bearing whorls oframuli

;

the filaments of the whorls dense, dichoto-

mous, and beaded, some of them growing
down over the central filament, and forming

a sheath round it. The fructification con-

sists of spore-like bodies borne on the fila-

ments of the whorls, and of bodies resem-
bling the antheridia of the Floridea?. The
plants are brownish green or purplish, and
occur in fresh water.

The Lenianeeoe are freshwater Algae, by

some supposed to bear a close relation to
the lower Fucoids, occurring in rapid rivers,

attached to stones. The fronds are branched
and of leathery texture, consisting of tubes
composed of cellular tissue,—the superficial

layers small, polygonal, and firmly con-
joined—the deeper layers, bounding the
cavity of the tubes, lax and spherical. The
fructification consists of beaded filaments
arising from the internal cells, and grow-
ing out freely in the cavity of the tube,

finally breaking up into the component
bead-like cells (spores), which reproduce
the plant. The genus Lemanea deserves
further investigation.

Synopsis of the Families.

1. Lemanee^e. Frond filamentous, in-

articulate, cartilaginous-leathery, hollow,
furnished at irregular distances with whorls
of warts, or necklace-shaped. Fructification

:

'

tufted, simple or branched, necklace-shaped
filaments, attached to the inner surface of

the tubular frond, and finally breaking up
into elliptical sjiores. Growing in fresh

water.

2. Bateachospebme;e. Plants fila-

mentous, articulated, invested with gelatine.

Frond composed of aggregated, articulate,

longitudinal cells, whorled at intervals with
short, horizontal, cylindrical or beaded,

j ointed ramuli. Fructification: ovate spores

and tufts of antheridial cells (?) attached to

the lateral ramuli, which consist of minute,
radiating, dichotomous, beaded filaments.

Freshwater plants.

3. Ch^tophorace^:. Plants growing
in the sea or fresh water, coated by gelati-

nous substance : either filiform, or (a number
of filaments being connected together) con-
stituting gelatinous, definitely formed or

shapeless fronds or masses. Filaments
jointed, bearing bristle-like processes. Fruc-
tification : zoospores produced from the cell-

contents of the filaments ; resting-spores

formed from the contents of particular cells

after impregnation by ciliated spermatozoids
produced in distinct antheridial cells (Coleo-

chate).

4. Confeevace^:. Plants growing in

the sea or in fresh water, filamentous,

jointed, without evident gelatine (forming
merely a delicate coat around the separate

filaments). Filaments very variable in ap-
pearance, simple or branched ; the cells

constituting the articulations of the fila-

ments more or less filled with green or very
rarely brown or purple granular matter,
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sometimes arranged in peculiar patterns on
the walls, and convertible into spores or zoo-

spores. Not conjugating.

5. Zygxemaceje. Freshwater filamen-

tous plants, without evident gelatine, com-
posed of series of cylindrical cells, straight

or curved. Cell-contents often arranged in

elegant patterns on the walls. Reproduction

resulting from conjugation, followed by the

development of a true spore, in some genera
dividing into four sporules before germina-
tion.

6. (EpogoxiacevE. Simple or branched,

freshwater, filamentous plants, attached,

without gelatine. Cell-contents uniform,

dense. Cell-division accompanied by cir-

cumscissile dehiscence of the parent cell,

producing rings upon the filaments. Re-
production : by zoospores formed of the whole
contents of a cell, with a crown of numerous
cilia : resting-spores formed in sporangial

cells after fecundation by ciliated sperma-
tozoids formed in antheridial cells.

7. Siphonaceje. Plants found in the

sea, fresh water, or on damp ground ; of a
membranous or horny hj-aline substance,

filled with green (or in Saprolegniece colour-

less) granular matter. Fronds consisting of

continuous tubular filaments, either free or

collected into spongy masses of various

shapes, either crustaceous, globular, cylin-

drical, or flat. Fructification : by zoospores

either single or very numerous ; and by
rest'mg-spores formed in sporangial cells after

the contents have been impregnated by the

contents of antheridicd cells of different

form.

8. OsciLLATORiAOEiE. Plants growing
either in the sea, in fresh water, or on damp
ground, of a gelatinous substance and fila-

mentous structure. Filaments very slender,

tubular, continuous, filled with coloured,

granular, transversely striate substance

;

seldom branched, though often cohering
together so as to appear branched, usually
massed together in broad floating or sessile

strata, of very gelatinous nature
; occasion-

ally erect and tufted, and still more rarely

collected into radiating series bound together

by firm gelatine, and then forming globose,

lobed, or flat crustaceous fronds. Fructifi-

cation: the internal mass, or "contents,"
separating into roundish or lenticular go-
nidia.

9. Nostochaceje. Gelatinous plants
growing in fresh water or in damp situa-

tions among mosses, &c. ; of soft or almost
leathery substance, consisting of variously

cm-led or twisted necklace-shaped filaments,

colourless or green, composed of simple (or

in some stages double) rows of cells, con-
tained in a gelatinous matrix of definite

form, or heaped together without order in

a gelatinous mass. Some of the cells en-
larged, and then forming either vesicular

empty cells or densely filled sporangial cells.

Reproduction : by the breaking up of the

filaments, and by resting-spores formed singly

in the sporanges.

10. Ulvaceje. Marine or freshwater
Algae, consisting of membranous flat and
expanded tubular or saccate fronds com-
posed of polygonal cells firmly conjoined

by their sides. Reproduced by zoospores

formed from the cell-contents and breaking

out from the surface, or by motionless spores

formed from the whole contents of a cell.

11. Palmeleace^:. Plants forming ge-

latinous or pulverulent crusts on damp sur-

faces of stone, wood, &c, or more or less

regular masses of gelatinous substance, or

delicate pseudo-membranous expansions or

fronds, of flat, globular, or tubular form, in

fresh water or on damp ground ; composed
of one or many, sometimes innumerable,

cells with green, red, or yellowish contents,

spherical or elliptical form,—the simplest

being isolated cells (found in groups of two,

four, eight, &c. in course of multiplication)
;

others permanently formed of some multiple

of four ; the highest of compact, numerous,
more or less closely conjoined cells. Repro-
duction : by cell-division, by the conversion

of the cell-contents into zoospores ; and by
resting-spores, formed sometimes after con-

jugation, in other cases probably after fe-

cundation by spermatozoids.

We shall include under the head of Pal-
mellaceoe all those obscure Unicellular Algas

whose place is not at present satisfactorily

known.
12. Desmidiaceje. Microscopic, gela-

tinous plants, of a gTeen colour, growing in

fresh water, composed of cells devoid of a

siliceous coat, of peculiar forms, such as

oval, crescentic, shortly cylindrical, or cylin-

dric-oblong, &c, with variously-formed rays

or lobes, giving a more or less stellate form,

presenting a bilateral symmetry, the junc-
tion of the halves being marked by a division

of the green contents ; the individual cells

either free, or arranged in linear series, col-

lected into faggot-like bundles, or in elegant

star-like groups, which are imbedded in a

common gelatinous coat. Reproduced by
division and by resting-spores produced in
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sporangia formed after the conjugation of

two cells and union of their contents, and
by zoospores formed in the vegetative cells

(Pediastrum), or in the germinating resting-

spores.

13. Diatomace^:. Microscopic cellular

bodies, growing in fresh, brackish, and sea

water ; free or attached, single or imbedded
in gelatinous tubes, the individual cells

(frustules ) with yellowish or brownish con-

tents, and provided with a siliceous coat

composed of two usually symmetrical valves

variously marked, with a connecting band
or hoop at the suture. Multiplied by divi-

sion and by the formation of new larger

individuals out of the contents of conju-

gated cells; perhaps also by spores and zoo-

spores.

14. Volvocint!^;. Microscopic, cellular,

freshwater plants, composed of groups of

bodies resembling zoospores, connected into

a definite form by their enveloping mem-
branes. The plants (families) are formed
either of assemblages of coated zoospores
united in a definite form by the cohesion of

their membranes, or of assemblages of naked
zoospores enclosed in a large common invest-

ing membrane. The individual zoospore-
like bodies with two cilia throughout life,

perforating the membranous coats, and by
their conjoined action causing a free move-
ment of the entire group. Reproduction :

by division (Gonium) or by single cells

becoming converted into new families (Pan-
dorina, T'olvox) ; and by resting - spores

formed from some of the cells after im-
pregnation by spermatozoids formed from
the contents of other cells of the same
family.

Bibl. See the Families.

CONID'IA.—The name applied by Fries

to the stalked spores or reproductive cells

produced directly from the mycelium of

many Fungi : characteristic of the Coniomy-
cetes. Late discoveries have rendered the

term of somewhat equivocal value ; and it is

not yet sufficiently distinguished from the

organs called Stveospores and Sperjia-
tia. Physiologically, they are regarded as

equivalent to the gonidia of Lichens.

CONIF'ERJE.—A class of Gymnosper-
mous plants, so called from the peculiar

form of the female inflorescence, in which
the flowers are collected into imbricated

cones ; this is the case at least in the Abie-
tineaB and Cupressinese : in the Taxineae,

which are separated bv some authors, the

female flowers are solitary. These plants

are remarkable in many respects. The pro-
cesses occurring in the fertilization of the
ovules are quite different from those in the
Angiospermous flowering plants, and form
a link with the conditions in the higher
Flowerless plants. (See Gymxospermia.)
The pollen is of a remarkable form in the
Abietinew. The most striking point, how-
ever, in relation to the microscopic structure,

is the condition of the stems of these plants.

The wood is entirely composed of prosen-
chymatous cells, of large size, without inter-

mixture of ducts or vessels ; and those walls
of the cells parallel with the medullary rays
(very rarely those atright angles)are marked
with one or more rows of the peculiar bor-

dered pits which have been wrongly called

glands (PI. 1. fig. 4). The structure of these

is explained under the head of Pitted
Structures. It must be understood, how-
ever, that the peculiarity of Coniferous wood
does not depend on the presence of these,

which are common, but on the simultaneous
absence of ducts. The wood of the Yew
presents in addition a spiral fibre, between
the coils of which the pits lie. (See Taxus.)
These peculiar conditions of the wood render
it possible to identify it in microscopic sec-

tions in a recent, and, if tolerably well pre-

served, even in a fossil state ; the Coniferous
structure may be readily detected in silicified

wood, in which almost all trace of organic
matter is lost, the silica forming complete
casts of the microscopic structures. This
is beautifully seen in some silicified wood
brought from Australia by Dr. Hooker,
parts of which are so friable, that micro-
scopic sections may be obtained bv splitting

it with a knife (PL 19. fig. 33). With solid

silicified wood, sections made by the lapi-

dary are required. We have also readily

detected the structure in Coal by the pro-

cess we have given under that head.

The only case of a structure approaching
near enough to that of Coniferous wood to

lead to misconception, appears to be that of

the wood of certain Magnoliaceae, such as

Drimi/s, Sphcerostema, andTasmaimia, where
there is likewise absence of ducts and ves-

sels, while the prosenchymatous cells have
bordered pits ; but the wood differs consider-

ably in the character of the medullary rays,

and in the number and arrangement of the

pits on the walls of the cells. (See Win-
tered).
The wood of many of the Conifers is

traversed by turpentine-canals, which are

large intercellular passages bounded by thiu-

o
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walled cells ; in others these occur only in

the hark, while in Ta.vus and Torreya both

are devoid of them; where none occur in

the wood, there are generally isolated rows

of cells lilled with secretions, but noteven
these occur in the wood of Abies pectinata.

The following analysis of the structure

of the wood of some of the most important;

is modified slightly from Hartig:

—

A. Cells of the pith with thin walls.

a. Liber-cells in cross-section broad^i

and mostly short, isolated, in scat- [ A EiETl]NrE e.
tered groups, or in bands of'

seve- C
ral rows, or icanting )

*Wood with turpeatine-canala.

t Medullary rays with varying pita Pinus.
tt-i-Iedullary rays with uniform

pits.

jCords of secretion-cells at the
outer limit of the annual rings.

§Outer wood-cells of the an-(_ Qedrus
nual rings smooth within... t

§§Outer wood-cells of the an- 1

nual rings with au obscure .- Larix.
spiral fibre )

IJWood without isolated row3 lp;C(7a
of secretion-cells J

**Wood without turpentine-canals.

t^Iedullary rays with distant pits.

JWood-cells with distant pits, 1} jg,-„
or 2 rows in pairs f

JJWood-cells with crowded pits,

1-5 rows, in spiral arrange-
ment.

JWood without cords of se- \ Ar{mcaria,

cretion-cells \

HWood with cords of secre- > ^^ ^j,,,
tion-cells (

J

ffMedullary rays with crowded ) rtammara
pits )

b. Llber-cells with square or oblong\
cross-section, in concentric roirs, F TAXHJEjE and
alternating with parenchymatous t PoDOCABPli.E.
cells /

*Pith with thick-coated liber-cells . Salisburia.

**Pith without thick-coated liber-

cells.

fWood-cells with openly-coiled \ rpuxus
spiral fibre J

ttWood-celia smooth within.

II
SS'

1

?r
ra " iUl thick

;

COatcd
\
Podocarpm.

ULilx-r-layers without thick- ) ^ iilim_

coated cells J
J

B. Cell, of the pith with thickmlbJ c
Iwer-cells square J

*liber-cells without pit-canals.

fPith with a roundish cros^-sec- )

tion, bark without turpentine- r Taxodium.
canals )

tfPitli with quadrangular cross-)
section, bark with turpentine- '- Thitja.

canals )

**Liber-cells with pit-canals.

IWood-eclls smooth inside.

TPith 3-augled Junipenis.
IJPith 2- or i-anglcd Cupressue,

tWood-eells with a spiral ilbre, ) r. „., .

like Taxus )
Callitrw.

Bibl. Goppert, De Conifer. Struc. Yratisl.

1841 ; Anat. Magnoliac. Linnsea, xvi. p. 135,

Ann. des So. Nat. 2 sir. xviii. ; Hartig,

Botan. Zeit. vi. p. 123, 1818; Schacht, Die
PflctnzcnzeUc, Berlin, 1S52, p. 435.

COXIOCAR'POX, B.C. tSpihma, Hook.
Br. Fl.).—A genus of Grapkidere (Gyinno-
carpous Lichens) closely related to Arthonia,

but distinguished by the upper surface of

the apothecia breaking up into powder.
Bibl. Leighton, Ann. Nat, Hist. 2 ser.

xiii. 443, pi. 8.

CONIO'CYBE, Ach.—A genus of Li-

chens, tribe Caliciei, distinguished by the

yellow powdery thallus, globose yellow
powdery stipitate head-like apothecia, and
colourless spores.

5 European, 3 British species.

Bibl. Leisditon, Licit, Fl. G. B. p. 46.

COXIOMYCE'TES.—An order of Fungi
composed of microscopic forms, for the most
part parasitical upon plants, growing beneath
the epidermis, or overgrowing decaying ve-
getables, and then more or less imbedded
in the matrix. The fructification consists of

groups of sessile or stalked spores (sporidia,

Fries, aud stylospores, Tulasne) arising from
the filamentous mycelium. In the simplest

forms the mycelium consists of short fila-

ments, which are more or less completely
converted into spores ; or it forms an irre-

gular flocculent patch in decaying matter or

under the epidermis of plants, in which the
spores are found intermingled, breaking out
on the surface of the epidermis in the para-

sites ; but in the more complete forms the
mycelium becomes organized into Hrm struc-

tures of definite form (conceptacles) which
are hollow, the walls being lined with short

filaments terminating in spores. These
conceptacles are either produced on the
surface of the epidermis of the plant infested,

or they are formed internally, and are ex-
posed by breaking their way through to the
surface of the epidermal structures in which
they are imbedded.
We must not omit, in giving a description

of this order as it stands in systematic works,

to notice that recent observations go to

prove that it rests upon a very insecure

basis, and that certain supposed genera be-
longing to it appear to be merely forms of

genera which exhibit at other stages of

growth, or even at the same time, asciferous

structures which have formed the bases of

Ascomycetous genera. The following is

a summary of the most recent views of

Tulasne on these points:—The Ilypoxylous
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Fungi possess at least four distinct kinds
of organs of reproduction, among which the

comma hold the first rank ; these are hodies
of various forms arising directly from the

mycelium, or from the stroma which is

formed upon this. Conidiiferous forms of

Sphaeriacei, which have been regarded as

autonomous Fungi, have given origin to

the following genera of this order :

—

Me-
lanconium, Stilbospora, Steganosporium, Co-
rynenm, Exosporium, Cylindrosporium, Ma-
crosporium, Vermiadaria, Mystrosporium,
Cladosporium, Helminthosporium, Periconia,

Polythrincium, Tvbercularia, Stilbum, Atrac-
tium, Graphimn. The stylospores are the
naked and primitively stipitate spores formed
in the conceptacles, called by Tulasne pyc-
nidia ; he regards as pycnidial forms of Sphae-
riacei most of the species of the genera
Hiplodia, Sporocadus, Sphteropsis, Hender-
scnia, Myxoeyclus, Phyllosticta, Phoma, and
their allies. These forms almost always
occur united with the perfect or Ascorny-
cetous forms to which they are to be referred.

A third kind of acrogenous bodies occur
often in the same conceptacles as the stylo-

spores, but are much smaller, ordinarily of

linear form, and are usually confounded
ultimately into a gelatinous mass ; these

are the spermatid, which are supposed to

exercise a fertilizing influence. The genera
Cytispora, Nemaspora, Libertella, Septoria,

Cheilaria, Leptothyrium, &c, are chiefly

based on the spermogonous apparatus of

Sphaeriacei. The fourth form of spore is

found enclosed in asci; the presence of

these ascospores forms the basis of the class

Ascomycetes. Further details are given
under the heads of the families, and genera
there referred to.

The Uredinei exhibit similar polymorph-
ism, since the genera there included, such
as AEcidium, Puccinia, based upon the most
perfect form of fruit, mostly exhibit also

a stylosporous form (on which is founded
the false genus Uredo), together with sper-

mogonia containing spermatid.

Sy?iopsis of the Families.

1. SpH^KONEirEi. Conceptacles rising

from microscopic mycelium growingbeneatk
the epidermis of leaves, bark, stems, &c,
containing a chamber lined by a perithecium
bearing single, often septate spores, and
bursting by a spore at the summit. (Many
are stylosporous forms of Ascomycetous
general

2. MELANCONrai. Conceptacles as in

the preceding, but without a proper peri-

thecium ; spores elongated. (Many are

stylosporous forms of Ascomycetous ge-
nera. )

3. PHRAGuoTEicriACEiE. Conceptacles
homy, breaking through the epidermis of

leaves, &c, at first closed, afterwards burst-

ing longitudinally; spores septate, and in

chain-like series, intermixed with para-
physes on the internal walls of the con-
ceptacles.

4. Torulacei. Mycelium filamentous,

growing on the surface of decayed vegeta-
bles, bearing erect filaments, terminating in

rows of simple or compound spores.

5. Ueeddcei. Mycelium a filamentous
mass growing in the interior of living vege-
table structures, finally breaking out on the
surface in patches, margined or naked, and
bearing simple or compound spores, single

or in beaded series.

6. UsTiLAGrxEi. Mycelium filamentous,

growing in the interior of organs of plants,

producing simple or septate spores, finally

breaking up, without bursting through to

the surface, so as to leave a cavity full of

dust-like spores.

Bibl. Berkeley and Broome, Hooker's
London Journ. of But. iii. p. 820 ; Tulasne,

Compt. Pendus, March 1851 {Ann. Nat.
Hist. 1851, viii. p. 114) ; Ann. des Sc. Nat.
3 ser. xv. 370 ; ibid. xx. 129 ; ibid. 4 se>. ii.

p. 77, v. p. 108 ; Botan. Zeit. xi. 49 et seq.
;

Compt. Pendus, 1854 (Ann. Nat. Hist. 2 ser.

1854, p. 70) ; Fries, Syst. Mycol. ; De Bary,
Brand-pihe, Berlin, 1853.

COJS'IOTHYTUM, Hassall (Dolichosper-

mum, Ralfs).—A genus (?) of Nostochaceas
(Confervoid Algae), consisting of one spe-
cies, colouring large sheets of water of a
deep coppery green, by its minute fronds,

each composed of a number of filaments

variously curled and interwoven, densely in

the centre, and more loosely towards the
circumference ; these fronds being free, look
like a pulverulent or granular accumulation
in the water, when viewed bjr the naked
eye. This genus differs from its allies in

the relative positions of the spermatic and
vesicular cells, the former being either

next to, or at a distance from the latter.

This fact seems to throw some doubt on
the value of this character as a distinctive

mark.
C. Thoynpsoni, Ralfs = DoHehospennum

Thomp., Ralfs, Ann. Nat. Hist. 1850, v.

330, pi. 9. fig. 3. Anabaina Flos-aqua;,

o2
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Harvev, Brit. Alqce, ed. 1 ; Hassall, Brit.

Fr. Alga, t. 75. f. 2. See Hassall, Bot.

Gaz. Aug. 1850 (Colour of the Serpentine).

OONIOTHE'CIUM, Corda.—An obscure

genus of Torulacei (Oouiomycetous Fungi),

the so-called species being probably forms
of some other Fungi.

C. atnentacearam, Cda., is extremely
common on dead willow twigs.

Bibl. Berk, and Broome, Ann. Nat. Hist.

1850, v. 460 ; Corda, Ic. Fung. i. figs. 21,

25, 26 ; Fries, Summa Veget. 523.

CONIOTHY'RIUM, Corda.—A genus of

Sphseroneinei (Coniomycetous Fungi).

C. glmneriitum, Corda, recorded by Berke-
ley and Broome as British, is said by Fries

to belong to his genus C'lisosporum. It is a
microscopic plant growing in the cracks of

dead wood (elm), composed of minute free

membranous peridia enclosing numerous
spores, which escape by the bursting of the

apex.

Bibl. Berk, and Broome, Ann. Nat. Hist.

1854, xiii. 460 ; Corda, iv. f. 208 ; Fries,

Summa Veget. 522 ; Montagne, Ann. des So.

Nat. 3ser.'xii. 304.

CONJUGATION or ZYGO'SIS.—

A

process occurring among some of the lower
plants and animals, in which the substance

of two distinct organisms comes into contact

and becomes fused into a single mass, or

zy'goite. This operation is always connected
with reproduction in plants, and sometimes
also in animals.

In the vegetable kingdom it has been
observed in the Algse, viz. in the Zygne-
macese, the Desmidiacete, the Diatoma-
cese, the Palmellaceee, and in one genus of

Fungi, viz. Syzygites. In all these cases

it consists essentially in the blending to-

gether of the contents of two distinct cells,

either by the complete fusion of two free

cells, by the passage of the contents of

one cell into the cavity of another through
newly-formed connecting tubes, or by the
emission of the contents of both cells into

a space between them, where the mixed
contents become enclosed in a special en-
velope.

The conjugation earliest discovered was
that of the ZygnemacesB, in which the cells

of distinct filaments lying parallel with one
another, become united by lateral inoscula-

tion or by cross branches, formed by the
budding out of the walls of the cells opposite
to each other, the protruded processes
coming into contact, cohering and becoming
confluent by the absorption of the surfaces

Zygnema cruciata.

Conjugating filaments.

of contact (fig. 137). The cavities of the two
cells being thus freely

opened into one another,

the contents become
mixed ; in Spirogyra

and Zygnema the con-
tents of one of the cells

usuallytravel across into

the cavity of the other

(PI. 5. fig. 18); mZygo-
gonium the contents of

both cells collect in the

cross-piece, this is tho

case also in Mesoearpm
(fig. 138) and Stauro-
carpus, in the latter of

which the cross-piece

becomes greatly en- Magnified 2o0 diameters.

larged. The contents

in all these cases become retracted from
the cell-wall, and, se-

creting special coats,

become spores, which
escape by the rupture

of the conjugated cells.

In Mougeotia (fig. 139)
there is no cross branch.

The filaments become
angularly bent and in-

osculate at the angles.

A spore is said to be
formed in each cell

here. (See Zygxema-
CEiE.)

Pseudo - spores are

sometimes formed in

the cells of Zygnema-
ceee without conj uga-
tion, in which case they are barren.

In the Desmi-

Mesoearpus scalaris.

Conjugating filaments
with spores.

Magnified 200 dia-

meters.

Fig. 139.diacea? the pro-

cess presents a

number of modi-
fications. Inthefi-

lamentous forms,

such as Hyatot/ic-

ca and Didgnw-
priutn, conjuga-
tion does not usu-

ally take place

until the single

cells of the fila-

ments have be-

come separated,

but in some cases,

as in D. Borreri,

conjugation of the filamentous groups lias

been observed
;
perhaps this occurs in Des-

Mougeotia genuflexa.

Conjugating filaments.

Magnified 100 diameters.
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midium also. In Closterium, Penittm, Tet-

memorus, Cosmarium, &c, the free cells

conjugate in pairs. In almost all these

cases the mode of union appears to be dif-

ferent from that which is seen in Zygnema-
cea?, for the external membrane dehisces

more or less completely, so as to separate

the parent-cells into two valves, while a de-
licate internal membrane previously lining

this is protruded as a sac, to meet its fellow

from the corresponding conjugating indivi-

dual ; these sac-like processes coalesce, and
thus the contents of the cell are enabled to

mix. In Hyalutheca dissiliens and Penium
JBrebissonii, there is said to be union of the
primary or outer cell-coat, as in Zygnema.
The resulting spore or sporangium is mostly
formed in the connecting piece ( Closterium,

Cosmarium, Tetmemorus,IIyalotheea) (PI. 6.

figs. 1-3), or in one of the cells (Didymo-
prium GreviUii, and perhaps in Desmidium).
In Closterium lineatum it has been observed
that the conjugating cells divide completely
by constriction of their delicate internal

membrane, just before conjugation, so that

the dehiscent primary membranes emit from
each parent individual a pair of little sacs

in close apposition, and these meeting their

fellows, a double or twin conjugation takes

place, and a pair of spores or sporangia are

formed. A gelatinous investment is secreted

around the conjugating sac-like processes,

and the spore is generally at first imbedded
in an abundant gelatinous coat. (See Des-
MIDIACEiE.)

In the Diatomacete there does not appear
to be any delicate internal membrane, like

that of the Desmidiacefe, concerned in the
conjugation. The two conjugating indi-

viduals, lying near together, become con-
nected together by the excretion of a collec-

tion of gelatinous substance; the siliceous

coats then dehisce, and the contents of the
parent-cells, escaping from the valves, meet
between them to unite into a globular mass,
which does notbecome a spore, but gradually
acquires the form of the parent. There is

no connecting tube here ; only the investing

gelatinous matter. In Himantidium and
SurireUa, one new individual is formed in

the conjugation (PI. 6. fig. 4) ; in Eunotia,
Cocconema, Gomphonema and Schizonema,

the contents of the parent-cells appear to

divide transversely before extrusion, and
thus form a pair of new individuals in the
conjugation (PL 6. fig. 5) (as in the case of

the spores of Closterium lineatum). A pecu-
liar condition occurs in other genera, Cyclo-

tella, Melosira, &c, which is supposed to be
a conjugation of the divided contents of one
frustule. (See Diatomace^:.)
Among the Palniellaceas, conjugation has

been observed in Coccochloris Brebissonii

(Pahnoglcea macrococca, Braun), where two
vegetative cells become completely fused,

membrane and contents, to form a spore
which acquires a firm coat and oily contents,

and passes through a stage of rest before re-

commencing vegetative development (PL 3.

fig. Gc,d).

The conjugation of the zoospores of Pan-
dorina is noticed under that genus.
The supposed conjugation of Vatjciteria

and similar phenomena in some other Con-
fervoids are cases of fecundation of sporangial
cells by unlike a.nth.e\i&i&\ cells, nopermanent
union taking place.

The only known case of conjugation in

the Fungi, that described by Ehrenberg in

Syzygites, a genus of Mildew Fungi, is

described under that head.

De Bary, Tulasne and others have ob-
served in several Fungi, as Erysiphe, Pyro-
nema, Peronospora, &c, a sexual process
which is exactly analogous to what takes
place in certain Algee, and in the abnormal
Saprolegnia?, the body containing the male
element coming in contact with the female
organ, and thus producing fruit. This pro-
cess seems rather to come under the term
Copulation than Conjugation.
The conjugation observed in the animal

kingdom, consists in the direct union, by a
more or less extensive, sometimes complete,
fusion of the substance of 2, 3, 4 or more
distinct individuals. In Diplozoon para-
doxum the two individuals become united
by a cross branch ; and the remarkable re-

sult is that sexual organs become developed
on both bodies after this. Apparent con-
jugation takes place also in Actinophrys,
Acineta, Gregarina, &c. It is, however,
most probable that the fusion which occurs
in many of these cases is spurious, and un-
connected with reproduction.

Podophrya pyrum is one of the best in-

stances of true conjugation, the resulting

compound individual containing 8 embryos
in a single cavity common to both. The
true process has also been observed in Aci-
neta (mystacina) , Vorticella (microstoma),

Sec. And the researches of Balbiani show
that in many of the Infusoria the conjuga-
tion is a true sexual process.

Bibl. Vegetables : Vaucher, Hist, des

Conferves; Meyen, Pflan.-pkys. iii. 413;
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Hassall, Brit. Alga
;

Kiitzing, Phyc. gen. ;

Ralfs, Brit. Desmid, ; Morren, Ann. dcs Sa.

Nut. 2 ser. v. 257 ; Smith, Brit. Died.
;

Thwaites, Ann. N. II. xx. and ser. 2. i. and
iii. ; Braim, Bejuv. in Nature (Ray Society,

1853); Focke, Physiol. Studien, ii. 1854;
Niigeli, Algen-syst. p. 175; Karsten, But.

Zcii. x. p. 89 (1852) ; Ehrenberg, Vcrhumll.

Nuturf. Frcund. i. 98 (1829) ; Aresehoug,
Swed, Trans. 1853 ; Bot. Zeit. xiii. p. 364

;

De Barv, Conjugate, 1859 ;
Griffith, Ann.

Nat. Hist. 2 ser. xvi. p. 92 ; Carter, ibid.

xvii. p. 1 ; Hoffmann, P/tt/s. But. ii. p. 155

&c. ; De Bary, Ann. d. Sc. N. 1806, p. 343;
Tulasne, /. c. 1866, p. 211. Animals:
Kiilliker, Sieo. u. Kollih. Zcitsch. i. pp. 1,

198 (Qu. Mia. In. i. p. 98) ; Siebold, ibid.

i. p. 270, iii. p. 62; Stein, Infus. ; Wieg-
mann's Archiv, 1849, p. 147 ; Nordmann,
Mikr. Beitrage, i. p. 50 ; Clapar. & Lackm.
Infus. ii. p. 222.

'CONJUNCTI'VA. See Eye.
CONOCEPHALUS, Hill. See Fega-

TELLA.
CONOCHI'LUS, Ehr.—A genus of Ro-

tatoria, of the familj' (Ecistina.

Char. Animals aggregated around a cen-

tral gelatinous nucleus, and forming a re-

volving sphere ; two persistent frontal eye-

spots.

From ten to forty in each sphere. Nu-
cleus sometimes green, from the presence

of parasitic monads. Four thick conical

papillae arise from the middle of the frontal

surface, each having a bristle at its apex.

C. volvox (PI. 34. figs. 15-17). Cara-
pace and body 'white, gelatinous, and hya-
line; length 1-60", breadth of sphere 1-8".

Aquatic.
Bibl. Ehr. Infus. p. 393.

CO'NODONTS.—Minute, slender, coni-

cal, curved, brownish bodies, found in a

sandy Lower Silurian clay near Petersburg,

and supposed by Pander to be miuute fish-

teeth, but by others to be spines of small
Crustaceans, or the booklets and denticles

of Naked Mollusks and Annelides. They
occur also in later strata.

Bibl. Pander, Mon. foss. Fisclie, &c,
1856 ; Murchisou, Siluriu, 1859, p. 375, and
1807, p. 356.

CONOS'TOMUM, Sw.—A genus of Bar-
trainiaeeous Mosses, with one British spe-

cies : Conostmnuni borcalc, Sw.
CONULI'NA, D'Orb.—A top-shaped,

many-chambered ,stich ostegia n Foramini fer

,

having the septal face slightly convex and I

multiperforate, is the only recorded sample I

of this doubtful genus, which is probably
related to Intuola.

Bibb. D'Orb. Foram. Cuba, 1839.

CONUL1TES, Carter.—A Foraminifer
of the Glubiycrinida family, and closely

allied to, if not the same as, Patcllina.

Bibl. Carter, Ann. N. H. ser. 3. viii. 457;
Carpenter, Introcl. For. 233.

COPPER.—Crystals of metallic copper
exist in artificial Avantueine. The acetate
of copper is noticed under Acetic acid.
The ammoniuret of copper is prepared by

digesting copper turnings in an open bottle,

with Bin. Amm. (P. B.) ; it must be used
fresh. Its action is well displayed when it

is brought into contact with cotton-wool.
COPPI'NIA, Hass.—A genus of Hydroid

Polypes, fam. Coppiniidas.

Char. Cells long, crowded, united by a
cellular mass at their bases ; ova developed
in the cavities of the cellular mass.

C. arcta. Incrusting the stems of other
zoophvtes ; common ; greenish yellow.

Bibl. Hassall, Mic. Tr. iii. p. 160;
Hincks, Brit. Zooph. p. 219.

CO 'RA, Fr.—A tropical genus of Lichens,
approaching Coccocarpia.

1 species : C. pavonia.
Bibl. Fries, Syst. Orb. Veg. p. 300;

Nyl. Ann. d. Sc. Nat. 1855, iii. p. 151.

CORAL.—A term applied in general to

the calcareous polypidom or skeleton of
Polypes or Zoophytes, and in particular to

that of CoitALLIUM.
COEAL'LINA, Linn.—A Kenus of Co-

Fig. 140. Fie'. 141.

Corallina officinalis.

Fig. 110. A branch of the frond. Natural size.

Fig. 141. A section of the end of a brunch terminating
in a cemmidium, containing tetruspores. Magnified It)

diameters.

rallmaceas (Florideous Alga;), of stouy clia-
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racter, looking like corals. The common
species, C. officinalis, grows everywhere
between tide-marks, on rocks, &c, and
presents a branched, mostly pinnate tuft of

articulated filaments evenly coated with
carbonate of lirne. The tetraspores are borne
in tufts in ceramidia (fig. 141), usually at

the apices of the branches (being the last

joints transformed), or they occur laterally

(fig. 140), sometimes in pairs and sometimes
irregularly over the whole frond ; they open
by a small terminal pore (fig. 141).
The structure may be examined in these

plants by keeping them for some time in

vinegar or dilute muriatic acid, which will

remove the lime and allow of the substance
being sliced in the same way as other Algse.

Biel. Harvey, Br. Mar. Alg. pi. 13 C
;

Phyc. Brit. pi. 222 ; Decaisne, Ann. des Sc.

Nat. 2 ser. xvii. pi. 17. fig. 1. xviii. p. 119.

_
CORALLINA'CE^E.—A family of Ho-

rideas. Rigid, articulated, or crustaceous,

mostly calcareous sea-weeds, purple when
fresh, fading, on exposure, to milk-white

;

composed of closely-packed elongated cells

or filaments, in which carbonate of lime is

deposited in an organized form. Tetraspores

tufted, contained in ovate or spherical con-

ceptaeles (ceram idia, Harvey) , furnished with
a terminal pore. British genera

:

* Frondfiliform, articulated (Corallinese).

1. Corallina. Frond pinnated. Ceramidia
terminal, simple.

2. Jama. Frond dichotomous. Ceramidia
tipped with two horn-like raniuli.

** Frond crustaceous or foliaceous, opaque,

not articulated (Nulliporese).

3. Melobesia. Frond stony, forming either

a crustaceous expansion, or a foliaceous or

a shrub-like body.
4. Sildebrandtia. Frond cartilaginous,

not stonj', forming a crustaceous expan-
sion.

*** Frond plane, hyaline, composed of cells

radiating from a centre. Fructification

unknown (Lithoeystese).

5. Lithoeystis (a minute parasite).

CORALLINES.—The Corallinacese, a

family of Algae, were formerly imagined to

be of animal nature, and were classed among
the Zoophytes. On the other hand, Ellis

applied the term Coralline more extensively,

including under it Polyzoa (Bryozoa), and
Sertularian and similar Zoophytes (Polypes)

:

the name is still often vulgarly used in this

sense. The term should properly be re-

stricted to the family to which the genus
Corallina gives the name. See Coeaxli-
naceje and Polypi.
COEAL'LIUM, Lam.—A genus of Po-

lypes, of the order Anthozoa.
The red coral of commerce is the internal

skeleton of the Corallimn rubrum, Lam.
(Isis nobilis, Lin.) (PI. 33. fig. 6c). A por-

tion of the dried animal matter is usually

found adhering to its surface, and contains

abundance of spicula (PL 33. fig. 7).

The furrows seen upon the outer surface

of unprepared coral, are the impressions of

vessels which traverse the cortical substance

and form a medium of communication be-
tween the various polypes.

The structure of coral is rather obscure.

The transverse section (PI. 33. fig. 8 a) ex-

hibits somewhat undefined lines, some o
which are semiconcentric with the marginal
furrows, and appear to be lines of growth;
these are intersected by darker and narrower
lines, apparently canals. The orifices of

larger canals are also visible. The longitu-

dinal section (PI. 33. fig. 86) exhibits longi-

tudinal lines, probably those of growth, with
an indistinct intermediate structure. When
treated with acid, the residue is soft and
easily folded so as to produce a lined appear-

ance ; and in parts the organic skeletons of

spicula may be distinguished. Hence it

probably consists of spicula, aggregated and
ultimately consolidated, so that their struc-

ture is no longer distinguishable.

Bibl. Cuvier, Segne Animal (1853?),
Zoophytes; Lacaze-Duthiers, Hist. Nat. d.

Corail. 1864 ; Dana, Corals 8,-c. 1872.

COR'DYCEPS, Fries.—See Sphjeeia
and Clayiceps.
CORDYLO'PHORA, Airman.—A genus

of Polypes, of the order Hydroida, and fa-

mily Clavidre. Aquatic.

Char. Polypidom horny, branched, rooted

by a creeping tubular fibre ; branches tubu-
lar

;
polypes existing at the extremities of

the branches, ovoid, the mouth at the distal

extremity, and furnished with scattered fili-

form tentacula.

C. lacuslris, the only species ; height 2-3

inches. The only compound Polype found
in fresh water.

Bibl. Allman, Ann. Nat. Hist. xiii. p. 330;
and Phil. Trans. 1853 ; Johnston, Brit. Zoo-

phytes, p. 44 ; Hincks, Brit. Zooph. p. 15.

CORE'MIUM, Link.—A false genus of

Mucedines (Hyphomycetous Fungi), not
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really distinct from Penicillittm, but dif-

fering from the characteristic form of that

genus in having the erect fertile filaments

compacted into a kind of cellular pedicle to

hear the strings of spores (fig. 142). C. leu-

Fig. 142.

A
Coremium iiiveitm, Corda.

Magnified 200 diameters.

copus, Pers.; filaments white, spores green
;

not uncommon on decaying fruits, Szc. =
Floccaria glatiea, Giev. &. Crypt. Fl. t. 301,

and is I'enici/lium crustaceum /3, Fries. C.

candidum, iXees; filaments and spores white;

on decaying substances, is Penicillium can-
didum 0, Fries.

Bibl. Hook. Brit. Fl. v. pt. 2. 344;
Fries, Si/st. Mycol. iii. 408 ; Greville, he. cit.

;

Corda, Icones Fung. ii. pi. 11. fig. 73; PracJii-

flora, pi. 25.

COBETHP.A, Meig.—A genus of Dipte-
rous Insects, of the family Tipulidse.

The larva of C.plumicornis forms a beau-
tiful microscopic object; it inhabits fresh

water.

Bibl. Karsch; "Monog, d. Coreth. plum.
;

Bay Lankester, Pop. Sc. Rev. 1865 ; Ley-
dig, Sieb. lV Kiill. Zeitsch. iii. p. 435 ; Rymer
Jones, Mic. Trans. 1806, p. 99 ; Weismann,
Sieb. fy Kiill. Zeitsch. 1806, p. 45.

COEETH'EIA, Wright—A genus of

Rhizopoda, family Actinophryina (?). Body
oblong, with a long club-shaped appendage,
bearing a thick brush of 8-40 tentacles at

its summit.
C. sertulartCB. On Sertularia pumila.
Bibl. Pritchard, Infus. p. 563.

CORIN'NA, Heib.—A genus of Diato-
macese.

Cliar. Frustulespunctate-areolate, united
into semicircular fasciae, angles produced,
spiniferous, the uppermost longest, inter-

mediate portion hemispherical, with septa;

valves ellipsoidal, transversely bicostate,

apioulate at each end.

C. elegants. Shores of Denmark.
Bibl. Heiberg, C'onsp. Diat. 1863, p. 53,

pi. 3. fig. 8.

CORK.—Ordinarily the outer layer of

bark of the Cork Oak
(
Qitercus Suber), for

the development of which, see Baek. Ho-
rizontal and transverse sections of the large

light-coloured cells of cork are shown in

PL 38. fig. 16 and 17. The term cork is

applied generally to excessive developments
of the subcrous layer of barks.

CORIN.—The general name applied to

the seeds, or rather the fruits of the various

plants furnishing the ordinary materials for

bread. These all belong to the Monocoty-
ledonous family, Qraminacese (Grasses) ; for

Buck-wheats cannot be considered as true

corn. The grains of the Grasses are enve-
loped in the adherent pericarp, which is dry
and smooth ; the seed which this encloses is

characterized by the presence of a compara-
tively large mealy albumen, composed of

thin-walled parenchyma,more orlessdensely

filled with starch, which makes up the great

body of the grain ; a few layers of cells sub-

jacent to the surface, however, contain little

starch, but abundance of nitrogenous proto-

plasmic matter, or gluten. These layers

containing the greater proportion of the
gluten, together with epidermis, are removed
from fine flour in grinding, as the bran and
pollard, the fine white flour consistingchiefly

of the starch. The forms of the starch-grains

differ considerably, as also their condition in

the cell. In AVheat ( Triticum), the starch-

grains are lenticular (PI. 36. fig. 8), and lie

loose in the cells; in Barley (Hordeum),
they are very similar, but the larger grains

are squarish and thinner (PL 36. fig. 9);
in Oats (Arena), polygonal, but compacted
together into roundish masses (PI. 36.

fig. 10.) ; in Eice ( Oryza), the starch-grains

are very small, and packed so closely toge-

ther that they press upon one another, thus
acquiring a parenchymatous form (PL 36.

figs. 12 & 13) ; and then, as they adhere
firmly together, the contents of the cells ap-
pear like one solid mass; hence the horny
character of the grains of rice, and the grit-

tiness of rice-flour. In Maize (Zea), the

outer part of the grain is horny from the

same cause as rice, and presents a similar
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appearance (PL 36. fig. 3), but in the centre

the cells are often less densely filled, and the

grains lie more or less loose (PL 36. fig. 5).

For further particulars of the characters of

the starch-grains, see Starch.
CORXICULA'RIA, Ach—A genus of

Parmeliacese (Gymnocarpous Lichens) com-

posed of rigid tufted plants, the lobes of the

thallus standing up in forked horn-like pro-

cesses. Most of the species occur on the

ground or rocks on high mountains.

Bibl. Hook. Br. FL ii. pt. 1. 232 ; Engl
Botany, pi. 452, 720, 846, &c. ; Lindsay, Br.

Lich. p. 127.

CORXS consist of thickened epidermis,

the scales being increased in number, much
flattened, and closely aggregated from pres-

sure. This is the structure in their simplest

form. When larger, they represent an ordi-

nary blister, conjoined with the thickening

of the epidermis; hence the origin of the

cavity in the centre of many of them. The
papillie of the cutis are generally hypertro-

phied. The epidermic scales may he ren-

dered distinct by digestion with acetic acid

or solution of potash.

CORXUSPI'RA, Schultze.—This genus,

restricted, comprises the planorbifnrm Mili-

olida, which, commencing with a somewhat
agathistegian growth, soon become discoi-

dal and non-segmented.

C. foliaaea (PL 18. fig. 13) is a common
Foraminifer, white and opaque, with the

whorls rapidly increasing in width in the

adult state. It has abounded from the

older Tertiary times to the present, chiefly

in shallow water, but found at 530 fathoms,

Xorth Atlantic, by Carpenter.

Bibl. Carpenter, Introd. Foram. 68

;

Proc. B. Soc. June 1869; Schultze, Ann.

N. Hist. 1861, p. 306.

COR'PORA AMYLA'CEA.—These are

microscopic rounded bodies, exhibiting a

number of concentric rings, and somewhat
resembling starch-grains in appearance.

The}' are found in

the fornix, the septum

tucidum, the walls of

the ventricles, and the

cortical substance of

the brain, the me-
dullary substance of

the spinal cord, the

waxy spleen, &c.

They are but little

acted upon by dilute

acids ; caustic alkalies render them more
transparent, and gradually dissolve them.

Fig. 143.

Magnified 350 diameters.

Corpora amylacea, from
the human ependyma.

Solution of iodine gives them a bluish tinge

;

and the subsequent addition of sulphuric

acid produces the bluish-violet colour seen
when cellulose is treated with these reagents.

The reaction is best seen when the action of

the acid takes place slowly. Hence these

bodies have been regarded as consisting of
amyloid or cellulose.

The corpora amylacea must be distin-

guished from the concretions forming 'brain-

sand,' or the acervulus cerebri. These are

also rounded, single, or aggregated, usually

exhibiting the concentric rings, sometimes
forming cylindrical, ramified, or reticular

fibres. They are met with in the choroid
plexuses, the pineal gland, the arachnoid
membrane, and sometimes in the walls of

the ventricles. These consist of an organic
(proteine) skeleton, containing carbonate
and phosphate of lime. When treated with
acids, the latter are dissolved, the former
being left and retaining the original form of

the concretions.

Bibl. Purkinje, Miiller's Arclriv, 1836 &
1845

;
Kolliker, Mihr. Anat. ii. pt. 2. 501

;

Virchow, Archiv f. path. Anat. q-c. p. 135,

268, 416, and Ann. Nat. Hist. xii. p. 481

;

Green, Pathology, 1871, p. 71; Frey, His-
tol. p. 32.

CORPUS'CULA, of the Conifers. See
Gyjinospeema.

_
CORROSIVE SUBLIMATE, thebichlo-

ride of Mercury.—A saturated solution of

this salt is very useful in rendering very
transparent bodies consisting of proteine-

compounds more opaque aud distinct, as

the bodies and cilia of Infusoria &c.

CORY'CIA, Duj. = Amoeba bilimbosa,

Auerbach (Duj. Ann. d. Sc. N. 1852, p. 41).

CORYMOR'PHA, Sars.—A genus of
marine Hydroid Polypi, family Tubulariidse.

Bibl. Hincks, Brit. Zooph. p. 125.

CORYXACTIS, Allman.—A genus of
Anthozoa (Polypi).

1 species : C. viridis.

Bibl. Gosse, Actinologia Britannica (the
latest work on Sea-Anemones).
CORY'XE, Grertn.—A genus of marine

Hydroid Polypi, family Corynidas.

Bibl. Hincks, Brit. Zooph. p. 37.

CORY'XEUM, Kunze.—A genus ofMe-
ianconiei ( Coniomycetous Fungi) ,consisting

of parasitic plants growing upon dead twigs,
bursting out as convex solid pustules from
beneath the epidermis. A vertical section

of half of one of these pustules is shown
in fig. 144 ; the cellular stroma is covered
by stalked multiseptate spores. Six forms
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are recorded as British. Fig. 144.

That figured, C. disci-

forme, Kze., grows on
dead twigs of birch.

Tulasne states this

genus to consist of the

conidiiferous form of

Melunconis (Sphteria-

cei).

Bibl. Hook. Brit.

Fl. v. pt. 2. p. 355;
Berk. & Broome, Ann. Coryneum disciform,?.

Nat. Hist. 2 ser. v. 458 ;

v«' tlral "«=£<>» of half

n ^ a r t a pustule.
Currey, Qu, Mwr. Jou.rn, Magnified 20u tliams.

v. p. 127; Tulasne,

Ann. cles Sc. Nat. 4 ser. v. p. 110; Corda,

Icones Flint/.

CORYNO'PSIS, Allrnan.—A genus of
marine Hydroid Polypi, family Hydracti-

niidre.

C. Alderi, Durham.
Bibl. Hincks, Brit. Zooph. p. 34.

COSCINODISCUS, Ehr.—A genus of

Diatomaceae.

Char. Frustides free, single, disk-shaped

;

valves circular, flat, or slightly convex, ex-

hibiting a cellular or areolar appearance.

(No internal septa, nor lateral processes.)

The cellular appearance arises from the

existence of depressions, which are of

different sizes. The valves form beautiful

objects.

Kiitzing enumerates forty-one species,

which are either marine or fossil. Smith
admits four British species.

C. minor, E. Depressions irregular and
crowded (circular, 8m.) ; margin of valves

smooth ; aquatic and marine ; diam. 1-1200

to 1-500".

C. radiatus, E. (PI. 18. fig. 32). Depres-
sions obscurely radiating, marginal ones

smallest ; margin of valves smooth ; marine
and fossil; diam. 1-550 to 1-180" (a, side

view ; b, front view)

.

C. eccentricns, E. Depressions arranged

in curved lines, with the convexity towards
the centre ; marine and fossil ; diam. 1-400

to 1-200".

C. pyxidimla, Kg. (Pi/.vidicida and Cras-

pedodiscus coscinodiscus, E.) (PI. 43. iig. 21).

Margin tumid, elegantly cellular, central

areola very fine, diminishing towards the

centre ; no umbilical star ; marginal cells

hexagonal, larger; diam. 1-400". Fossil.

Virginia.

C. craspcdodiscus, K. = Craxpedodisciis ele-

gans, E. (PI. 19. figs. 7 & 8). Margin of

valves tumid, elegantlj- sculptured, central

markings (depressions) radiating; an um-
bilical star formed of 5 to G oblong larger

cells (P); diam. 1-120". Fossil. Bermuda.
Bibl. Ehr. Abhandl, d, Berl. Akad. 1838

and 1830 ; id. Ber. d. Berl. Akad, 1840 et

seq. ; Kiitzing, Bacill, and Sp. Alg. ; Smith,
Brit. Diat. 1 ; Wallich, Qu. Mic. Jn, I860,

p. 38; Greville, Mic. Trans. 1864, p. 9;
1865, pp. 25, 43; 1866, pp. 3, 78.

COSCINOSPI'RA, Ehrenberg. — The
elongate subtype of Feneroplis, one of the
Foraminifera impcrforata. It is a synonym
of Spirolina, Lamarck.
Bibl. Ehrenberg, Berlin Acad. Transact.

1839 ; Parker and Joues, Ann. N. II. ser. 3.

v. 180.

COSMARIUM, Corda.—A genus of Des-
midiaceaB.

Char. Cells single, constricted at the
middle ; segments as broad as or broader
than long, neither sinuated nor spinous.

A peculiar swarming motion is observ-

able at times in the cell-contents of this

genus, different from the circulation in

Closterium. From some observations by
Mrs. Thomas, it appears likely that the
spore-cell divides into numerous individuals

in germination.

Babenhorstdescribes 77European species.

Among the most common British species

are :

—

C.pyramidatum (PL 10. fig. 18, 19 empty
cell). Oval, with depressed and truncate
ends, deeply constricted ; end view ellipti-

cal; segments punctate, entire; length
1-470 to 1-260".

C. bioculatum. Smooth, depressed, con-
striction producing a gaping notch on each
side ; end view elliptical ; segments subel-

liptic, entire; sporangium orbicular, spi-

nous ; length 1-1410".

C. crenatum (PI. 10. fig. 20). Punctate,
deeply constricted ; segments crenate at the
margin, depressed at the end; end view
elliptical ; spines of sporangium veiy short

;

length 1-470".

C. tetrophthalmum (PL 10. fig. 22). Deeply
constricted ; segments semicircular ; end
view elliptical ; rough with pearly granules,

which give a crenate appearance to the
margin ; length 1-230".

C. marr/aritiferum (PL 10. fig. 21).
Bough with pearly granules, which are as

broad as long ; end view elliptic ; segments
semicircular or reniform; length 1-560 to

1-300".

C. ornatiim. Segments twice as long

as broad, rough with granules giving a
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dentate appearance to the margin ; end view
with a truncate projection on each side;

length 1-G10".

C. citcurbita. Punctate, constriction slight,

ends rounded ; transverse view circular

;

length 1-580".

Lobb describes an extraordinary species,

C. radiatam, the surface being covered by
densely crowded hyaline filaments, like

those of Actinophrys, but closer.

Bibl. Ralfs, Brit. Desmid. pp. 91 & 212
;

Thomas, Trans. Mic. Soc. new ser. iii. p. 33

;

Lobb, Qu. Mic. Journ. 1866, p. 55; Archer,

Qu. Mic. Jn. 1860, p. 235, 186-1, p. 178.

COSMIODIS'CUS, Grev.—A genus of

fossil Diatomacese.
Char. Frustules simple, disk-shaped

;

valves radiato-punctate or areolar, with
linear radiating spaces (no processes nor
internal septa). 3 species: in Monterey
and Barbadoes deposit.

BnsL. Greville, Qu. Mic. Jn. 1866, p. 79.

UOSMOCLA'DIUM, Breb.—A genus of

Desmidiacefe (Palmellaee*, Rab.).

Char. Cells rounded, compressed, deeply
constricted, attached to a branched stipe.

Reproduction by gonidia.

C. pidchellum (PI. 42. fig. 38), attached

;

in turfy pools.

2 other species (unattached).

Bibl. De Brebisson, Liste d. Desm. p. 133;
Rabenhorst, Fl. Ala. iii. p. 53.

COTHURNIA, Ehr.—A genus of Infu-
soria, of the family Ophrydina ( Vorticellina,

subfamily Ophrydina, CI. & L.).

Char. Solitary ; carapace urceolate,

stalked, fixed by the posterior extremity.

An anterior ring of cilia is present. The
body contracts suddenly, like that of Vorti-

cella.

Dujardin unites this genus with Yagini-

cola.

C. Merits, E. (PI. 25. fig. 20). Stalk
much shorter than the hyaline carapace

;

body yellowish ; aquatic; length of carapace
1-280". Found upon Cyclops quadricurnis.

C. maritima, E. Stalk much shorter

than the carapace ; body whitish, hyaline
;

length of carapace 1-570". On Ceramium.
C. hav)iie?ms, E. Stalk much longer

than the carapace ; body whitish ; length of

carapace without the stalk 1-280", stalk

twice this length. On Sertularice &c.
Stein adds 3 species, C. Sieboldii, C.

astaci, and C. curva ; found upon Astacus
jluviatilis (the Cray-fish). CI. & L. de-
scribe 12 species, 4 new.

Bibl. Ehr. Infus. p. 297; Duj. Infus.

p. 564 ; Stein, Infus. ;
Clap. & Lachm. In-

fus. i. p. 121.

COTTON.—The hairs from the epidermis

of the seeds of various species of Qossypium
(Malvaeere, Dicotyledons). These hairs are

readily distinguished, under the microscope,

from the various textile fibres consisting of

liber structures. From the absence of the

regular thickening layers, the cells of the

cotton-hairs become collapsed when dry,

appearing like a flat band with thickened

borders, while liber-cells of all kinds re-

main cylindrical, and taper to a point at

each end (PL 21. fig. 1). See Fiiirous

Structures ; and Mitchell, Qu. Mic. Jn.

1804, p. 218.

COVERS. See Introduction, p. xxii.

CRASPEDODIS'CUS, E.—A genus of

fossil Diatomacese.

C. coscinodiscus, ~E.— Pyxidicula coscino-

discus, E. = C'oscinodiscus pi/xidicula, Kg.
(PL 43. fig. 21).

C. elegems, E.= Coscinodiscus craspedodis-

cus, Kg. (PL 19. figs. 7 &8).
Bibl. Ehr. Ser. d. Deri. Ah. 1844, p. 261-

260; Kiitzing, Sp. Ala. p. 126; Greville,

Mic. Trans. 1866, p. "79 ; Pritchard, Inf.

pp. 831, 939.

CRASPEDO'PORUS, Grev.—A genus
of Diatomacese.

Char. Frustules free, disk-shaped; valves

with club-shaped rays, each with an ocellus

near the margin.

C. Ralfsianus. Valves areolar, rays 8;
diam. ^-i-g". Barbadoes.

C. Johnstonianus. Rays 5; diam. j± .

Barbadoes.
Bibl. Greville, Mic. Trans. 1863, p. 68.

CRATERI UM,Trent.—A genusofMyxo-
gastres (Gasteromycetous Fungi ) , consisting

of minute yellow or brown cup-like bodies,

of papery consistence, closed by a deciduous
operculum (fig. 145), arisingfrom an evanes-

cent gelatinous

mycelium, grow-
ing over moss,
leaves, bark, &c.

Most of the spe-

cies are common.
The black spores

contained within (

these cups are

intermixed with
crowded, ob-

scurely articulated filaments (destitute of

spiral fibres), which do not anastomose, and
are at length erect. Five species are de-
scribed as British.

Craterium pyriforrae.

Magnified 10 diameterB.
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Bibl. Hook. Brit. Fl. v. pt. 2. p. 316

;

Sowerby, Fungi, t. 239 (C minutum, as

Cyathus minutus).

CRATEROSPER'MTJM, Braun.—A ge-
nus of Zygnemacete, with the green endo-
chrome not in spiral bands. Conjugating
filaments geniculate ; sporange with a

double cj-st; the inner spherical, the outer

thick, shortly cylindrical, subquadrate, with
an annular furrow, aud excavated at each
pole.

C. ketevirens. In pools.

Bibl. Braun, Ahj. Unicell. 1855, p. GO.

CREATINE or' KREATINE.—Occurs
in the juice of the flesh of Mammals, Birds,

Amphibia and Fishes ; also in human urine.

It crystallizes from an aqueous solution, in

transparent, h ighly refractive, oblique-rhom-
bic prisms and needles (PI. 7. fig. 22) be-

longing to the oblique-rhombic prismatic

system.

Bibl. See Chemistry, Animal (Leh-
niann, Gorup-Besanez, Funke).
CREATININE or KREATININE.—

Occurs in the juice of the flesh of Man and
Mammals

;
probably in the amniotic liquid

;

also in human urine. The crystals form
colourless prisms belonging to the oblique-

rhombic prismatic system (PI. 7. fig. 23).

Creatinine forms a crystallized compound
with chloride of zinc (PI. 7. fig. 24). This
is very difficultly soluble in water, and not
at all in alcohol or ether.

Bibl. See Creatine.
CRESSWEL'LIA, Grev.—A genus of

fossil Piatomacea?.

Char. Frustules cylindrical, cohering by
short filiform (spine-like) processes into a

continuous filament. Valves cup-like, are-

olar, destitute of siliceous connecting band
(hoop).

C. turris. Ctyde. Other species.

Bibl. Grevill'e, Edinb. Ph. Tr. 1857, xxi.

p. 538; Mic. Tr. 1861, p. 68; 1865, p. 4;
1866, p. 78.

CRIBRA'RIA, Schrad. — A genus of
Myxogastres (Gasteromyeetous Fungi),
consisting of minute stalked capsules grow-
ing upon rotten wood &e. The capsules

(peridia) are membranous; the upper part

falls or decays off when the spores are ma-
ture, and the anastomosing filaments (ca-

pillitium) which are contained in the inte-

rior are confluent with the outer wall,

where they form a permanent spherical

cage or network (fig. 147), from the meshes
of which the spores escape. The only
species recorded as British is C. intermedia,

Berk., intermediate Fig. 146.

between C. vulgaris

m is <5sKX, <?9~<A'Z&y ~s-.

and C. auran
The peridium
yellow witha white
stalk ; the spores

yellow. (Figured
as Sphreroearpus

semitriehioides by
Sowerbv, t, 400.

fig. 5.)" To this

have recently been
added C. argilla-

cea, aurantiaca, and
intricata. They are

very interesting

microscopic ob-
jects.

Bibl. Hook.
Brit. FL v. pt. 2.

318; Fries, Si/st.

Mycolog. iii. 168;
Corda, Ieon. Fung.
v. pi. 3. fig. 35

;

Cook, Handb. p.

400.

CRICKET. See
ACHETA.

Cribraria aurantiaca.

Natural size.

Cribraria aurantiaca.

CRIS'IAjLamX. Peridium burst, Tvith the ca-—A genus of 111- pillitium esserted.

fundibulate Poly- Magnified 25 diameters.

zoa, of the suborder
Cyclostomata, and family Crisiadse.

Char. See Crisiadje. Four species :

1. C. eburnea. Cells loosely aggregated,
curved, ends free. Common.

2. C. denticulate. Cells loosely aggre-
gated, nearly straight, joints black.

3. C. aeuieata. Cells in two rows, armed
with a spine, joints amber.

4. C.geniculata. Cells alternate, long and
tubular, orifice plain.

Bibl. That of the familv.

CRISIAD.E.—Afamily'oflnfundibulate
Polyzoa, of the suborder Cyclostomata.

Distinguished by the plant-like jointed
and branched polypidom, and the tubular
cells in one or two rows, with round orifices

mostly looking to opposite sides.

Cells and branches covered with dots

(holes). Pear-shaped vesicles are met with
on the polypidom, resembling those of the

Sertulariadoe. Two genera unnecessarily

separated

:

1. Crista. Cells in two rows, subalter-

nate ; orifices terminal and entire.

2. Crixidia. Cells in a single row, the

ends free, diverging.
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CRUORIA.

Bibl. Johnston, Brit. Zooph. 282.

CRISI'DIA, M.-Edw.—A genus of In-
fundibulate Polyzoa, of the suborder Cyclo-
stomata, and family Crisiadae.

Char. See Okt.siad.2E. Two species

:

1. C.cornuta. Cells curved, oritices turned
one way, a long bristle above each cell.

2. C. setacea. Cells long, ends turned
alternately in opposite directions ; a long
bristle below the orifice of each cell.

Bibl. That of the family.

CRISTATEL'LA, Cuv.—A genus of Po-
lyzoa (Bryozoa), family Cristatellidse.

Char. Polypary free, disk-shaped, poly-
piferous at the margin ; tentacles numerous,
pectinate upon two arms. Aquatic.

C. mucedo (PI. 33. fig. 9). Three, four,

or more polypes arise from the locomotive
polypidom. Pseud-ova (statoblasts) in the
young state enclosed in a ciliated membrane,
disk-shaped, furnished with marginal spines
which are hooked at the end (fig. 10), and
opening with a lid.

In clear lakes and ponds, creeping over
stones and the stems of aquatic plants ; and
occasionally in large numbers in the holes
made by the feet of cattle around ponds.
Length li", breadth j".

Bebl. Cuvier, Begne Animal, 1817, iv.

p.68; Tuipm,Ann. d. Sc. Nat.2s6t. vii.p.65;

Gervais, ibid. vii. p. 77 ; Johnston, Brit.

Zooph. p. 887 ; Valley, Land. Phys. Jourii.

iii. p. 37 ; Allman, Polyzoa (Say Soc).
CRISTELLA'RIA, Lamk.—Among the

hyaline Foraminifera grouped generically

as Kodosarina and varying in mode of
growth from straight and partially curved
to discoidal, the Cristcllariee are the more
symmetrically lenticular and nautiloid, vary-
ing, however, in outline and in thickness.

The chambers, either triangular or falciform,

are close-set and communicate at the outer
angle. The shell is neat, often delicate,

and ornamented on the margin with keel or

crest, and on the sides with raised umbones,
granulations, cross bars, and septal ridges.

Cristellaria is common in the Lias and
all succeeding formations, very large in the

Tertiary deposits of Italy ; and not uncom-
mon in existing seas. C. simplex (PL 18.

fig. 34), feeble of growth, is present always
with other Cristellarice. C. cidtrata (fig. 37)
is a well-grown and typical form.

Bibl. D'Orbigny, 'For. Foss. Vien. 82

;

Morris, Brit. Foss. 33; Williamson, Bee.

For. 24; Parker and Jones, Ann. N. H.
2 ser. xix. 209 ; 3ser. iii. 477; v. 114; Car-
penter, Introd. Foram. 162.

CRONAR'TIUM, Fries.—A genus of

Uredinei (Coniomycetous Fungi), present-

ing the most perfect form of structure in

that family. The spores are contained in

a peridium, which bursts by a regular or

irregular apical orifice. The perfect spores

are produced on a columnar cellular body,

called the ligule, which rises out of the

centre of the Uredo-form or of its empty
perithecium. C. Vinceto.vici is the perfect

form of Uredo Vincetoxici.

Biel. Tulasne, Ann. des Sc. Nat. 4 ser.

ii. p. 188.

CROUA'NIA, J. Agardh.—A genus of
Cryptonemiacese (Florideous Algae). C.

attenuata is a very rare plant, which has
been found epiphytic on Cladostephus spon-

giosis. Its frond consists of a single-tubed

fiiament, with the joints clothed with dense
whorls of minute dichotomously multiplied

branchlets, somewhat beaded. The favel-

lidia are stated to occur near the tips of
the branchlets ; the tetraspores (large) are

affixed to the bases of the latter.

Bibl. Harvey, Br. Mar. Alg. pi. 21 D
;

Phyc. Brit. pi. 106 ; J. Agardh, Alg. Medit.

83 ; Agardh, Sp. Alg. ii. 136 (as Griffithsia

nodulosa) ; Kiitzing, Sp. Alg. 651 ( Calli-

thamnion).

CRUCIB'ULUM, Tulasne.—A genus of

Nidulariacei (Gasteromycetous Fungi).

C. vulgare occura frequently on ferns, de-

cayed sticks, &c, and is found in many
parts of the world.

Bibl. Sachs, Bot. Zeit. xiii. p. 833; Tu-
lasne, Ann. d. Sc. N. 1844.

CRUCILOCULI'NA, D'Orb.—A Trilo-

culine Miliola with a crucial fissure for its

aperture, that is, having four small symme-
trical valves, instead of one. Known only
from the Patagonian coast.

Bibl. D'Orb. For. Anier. Mer. 1839;
Carpenter, Introd. For. 80.

CRUME'NULA, Duj.—A genus of In-

fusoria, of the family Thecamonadina.
Char. Oval, depressed, with a resisting

obliquely striated or reticulated tegument,
from a notch in the fore part of which a
long flagelliform filament issues ; a red eye-

spot. Movement slow.

C. testa (PI. 23. fig. 34). Green ; aquatic;

length 1-510". Filament three times as long
as the body.

Dujardin appends Prorocentrum, E. to
this genus.

Bibl. Dujardin, Infus. p. 339.

CRUOR'IA, Fries.—A genus of Crypto-
nemiaceae (Florideous Algae). C. pellita is
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common on exposed rocks and stones be-

tween tide-marks, forming a glossy purplish
skin, between gelatinous and leathery, upon
smooth surfaces, in patches 2 to 8" in dia-

meter. This ' skin ' is formed of vertical tufts

of simple articulated filaments imbedded
in a gelatinous matrix. One of the cells of

each filament is larger than the rest. The
tetraspores occur at the bases of the fila-

ments.

Bibl. Harvev, Br. Mar. Ahj. pi. 20 C

;

Ph/c. Brit. pi. 117.

ORUSTA'CEA.—A class of Animals,
belonging to the subkingdom Articulata.

Char. Apterous ; no trachea? ; respira-

tion aquatic (branchial), or effected b}' the

skin : legs jointed. (A dorsal vessel, ven-

tricle, or heart; integumentcomposed partly

of chitine.)

The integument of the Crustacea usually

forms a hard calcareous shell, sometimes,

however, being leathery or horny ; it con-

stitutes an external skeleton. In its most
complex condition four layers are distin-

guishable :—an outermost, very thin, trans-

parent and structureless or cellular—the

epidermis ; beneath this, a layer of pig-

ment-cells to which the colour is owing, but
sometimes the pigment is not contained

within cells ; under this is a thick layer,

forming the greater part of the substance of

the integument, impregnated with calca-

reous salts, and frequently furnished with
direct prolongations in the form of tubercles,

spinous appendages, or hairs. See Shell.
The innermost iayer consists of a delicate

fibrous coat, corresponding to an internal

periosteum or true skin ; it plays an im-
portant part in the moulting process (ecdy-

sis) which the Crustacea undergo, probably

secreting the new layers of the integument.

The higher Crustacea (the Decapoda)
have mostly two pairs of antennas.

The oral organs consist of a transverse

labrum or upper lip, beneath which is a pair

of powerful toothed mandibles, acting late-

rally, and furnished with palpi. Next come
two pairs of maxilla? ; the first are membra-
nous and hairy at the margin, but without

palpi ; the second are also membranous and

hairy, and correspond to the labium of In-

sects. Between the mandibles and the first

pair of maxillae is sometimes situated a soft,

tongue-like, sometimes cleft appendage.

The oral organs undergo various modifica-

tions in the lower Crustacea ; these will be

considered under the respective heads. Be-
hind these are three pairs of secondary or

auxiliary jaws, or rather legs converted into

jaws, and comparable to the six legs of In-
sects ; these are furnished externally with
palpi. Next follow five pairs of true tho-

racic legs, behind which are five pairs of

false or abdominal legs.

The voluntary muscles of the Crustacea
are transversely striated.

The ei/es are either simple : consisting of

a convex cornea, behind which is a rounded
refracting body or lens ; this lies in a cup-
shaped mass of pigment, perforated by the
optic nerves ;—compound without facets

:

consisting of a smooth cornea, behind which
a number of closely-placed eyes are situ-

ated; sometimes a modification of this form
occurs, in the existence of a smooth outer

and an inner faceted cornea ;—or compound
faceted : as in the eyes of insects. The fa-

cets are frequently four-sided, but some-
times six-sided. In some of the eyes a
conical vitreous body is situated behind the

lens. The eyes are sometimes sessile, at

others stalked.

The alimentary canal is usually short and
nearly straight, sometimes curved or coiled.

Its wall consists of three or four layers,

—

the outermost, more or less fibrous, repre-

senting a peritoneal coat; the innermost, a

transparent, structureless, epithelial coat,

furnished at the part corresponding to the
stomach with calcareous teeth, scales, or

hairs, and which is thrown off during the
ecdysis. Between these two coats is a layer

of smooth muscular fibres.

The liver exists either in the form of sim-
ple follicles surrounding the alimentary ca-

nal ; of branched caeca situated at its upper
end, sometimes with short ducts ; or as two
glandular tufts or branches, consisting of

more or less ramified and closely-connected

creca, with short ducts.

In many of the Crustacea the walls of the

alimentary canal are surrounded by cells

containing a bright orange-yellow or blue

fatty matter; these art either scattered or

arranged in the form of lobules. They cor-

respond to the fatty body of Insects.

The Crustacea undergo remarkable meta-
morphoses, the adult form frequently differ-

ing strikingly from that of the embryo.

See Aselxus, Cirripedia, Extomo-
straca, Gammarus, Onisctjs, and Simio-
NOSTOMA.

Bibl. That of Animal Kingdom, and
the Bibl. of the articles just cited; Gegen-
baur, Vcrr/1. Ann/, p. 470; Schultze (eyes),

Qa. iMic. Jn. 18GS, p. 173.
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CRYPILEA, Mohr. =Pilotrichum.
ORYPTOCO'CCE^E.—One of Kiitzing's

families of Algre, including his genera Chryp-

tococcus, TJlvina, and Sphccrotilus, all of

which appear to be forms of the mycelia

(conidia ?) of Mildew Fungi ; they consist

of masses of extremely minute colourless

globules, aggregated into a mucous stratum,

and found floating in aromatic waters, vine-

gar, &c.
CRYPTOCOC'CUS, Kutz. See Cbyp-

TOCOCCEiE.
CRYPTOGA'MIA.—This term was ap-

plied by Linnreus to his 24th Class, which
included all plants in which no true flowers

exist ; the name signifying that the sexual

organs are hidden. In Natural Arrange-
ments of the Vegetable Kingdom the term

is often used in the same sense, but in this

case as one of two great divisions, being

opposed to Phanerogamia or Phaanogamia,

which are plants with the sexual organs

conspicuous. See Vegetable Kingdom.
CRYPTOGLE'NA, Ehr.—A genus of

Infusoria, of the family Cryptomonadina.

Char. A red eye-spot ; carapace a scutel-

lum, rolled in at the margins, without a

neck. Aquatic.

C. conica (PL 23. fig. 35 a). Conical,

expanded, and truncate in front, posteriorly

subacute; bluish green; length 1-1150".

Two flagelliform filaments.

C. pigra (PI. 23. fig. 25 b). Ovato-sub-

globose, emarginate in front
;
green; length

1-1150". Motion slow; no cilia distin-

guished.

C. cairxdescens. Elliptic, depressed, emar-

ginate infront ; bluish green ; length 1-6000".

Motion rapid ; no cilia distinguished.

Carter adds 3 species.

These organisms require further examina-

tion.

BrBL. Ehr. Infus. p. 46; Duj. Infus.

p. 333 ; Carter, Ann. N. II. 1858, ii. p. 253;

1859, iii. p. 18 ; Pritchard, Infus. p. 509.

CRYPTOGRAM'MA=Aiiosonus.
CRYPTOMONADPNA,Ehr.—A family

of Infusoria.

Char. An envelope or carapace, either

soft or hard ; no appendages (organs of mo-
tion, D.) except anterior cilia, or one or

more flagelliform filaments ; form constant.

(Envelope insoluble in potash ?)

These organisms do not admit colouring-

matters, hence they should probably be re-

ferred to the Alga3. One or more cilia or

flao-elliform filaments have been detected in

all the genera but one (Lagenella).

The family corresponds very nearly with
the Thecamonadina of Dujardin.

No eye-spot.

Carapace with a distinct tooth ia front Prorocentntm.
Carapace without a tooth Cryptomonas.

Eye-spot present.

Carapace with a neck Zogenella.
Carapace without a neck :

—

Carapace a scutellum Cryptoglena.
Carapace not a scutellum Travhelomonas.

Dujardin adds the genera Fhacus, D. (in-

cluding JEiiglena, E. in part), Crumemda, D.,

Disehnis,T>., C/damidomonas,'E., Plceotia,T>.,

Anisonema, D. (including Bodo grandis,^.,
&n&0.cgrrhis,T>. = Proroeentrmn? E. ); and
appends doubtfully Chcetoglena, Ev and
Chastotgphla, E.
SeeTHECAMOXADrNA,OpHiDOMON"AS, and

Photococcits.
Bibl. Ehrenb. Infus. p. 38: Duj. Infus.

p. 323.

CRYPTOMONAS, E.—A genus of In-

fusoria, of the family Cryptomonadina.
Char. No eye-spot ; carapace without an

anterior tooth. Dujardin says: Globular or

slightly depressed ; secreting a membranous
flexible carapace, and furnished with a very
delicate flagelliform filament.

The species are not well characterized.

Ehrenberg admits seven, and to these Du-
jardin adds two.

C. ovata, E. (PL 23. fig. 36 a) ; length
1-570" ; aquatic.

C. lenticularis, E. (PL 23. fig. 366); length
1-1730" ; aquatic.

C. fusca, E. (PL 23. fig. 36 c) ; length
1-1500'' ; aquatic.

C. globulus, D. (PL 23. fig. 36 d) ; length
1-2500" ; aquatic.

C. incequaUs, D. (PL 23. fig. 36 e) ; length
1-2500" ; marine.

Dujardin appends Cryptoglena, E., and
Lagenella, E. to this genus.

Bibl. Ehr. Infus. p. 40 ; Dujardin, Infus.

p. 329.

CRYPTONEMIA'CEJE.—A family of

Florideoe. Purplish or rose-red sea-weeds,

with a filiform or (rarely) expanded, gela-

tinous or cartilaginous frond, composed
wholly or in part of cylindrical cells con-
nected together into filaments. Axis formed
of vertical, periphery of horizontal radiating

filaments. Fructification :—1. Concep-
tacles (favellidia), globose masses of spores

immersed in the frond or in swellings of

the branches. 2. Tetraspores variously dis-

persed. 3. Antheridia (Nemaleon).

Subtribel. Coccocabpe^. Frond solid,
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dense, cartilaginous or horny. Favellidia

contained in semi-external tubercles or swell-

ings of the frond.
1. Grateloupia. _Fro«<7 pinnate, flat, nar-

row, membrauaceo-cartilaginous, of very
dense texture. Favellidia immersed in the

branches, communicating- with the surface

by a pore. Tetraspores scattered.

2. Gelidium. Frond pinnate, compressed,

narrow, horny, of very dense structure.

Favellidia immersed in swollen ramuli.

Tetraspores forming- subdefiued sori in the

rarnuli.

3. Gigartina. Frond cartilaginous, cy-
lindrical or compressed, its flesh composed
of anastomosing- filaments, lying apart in

firm gelatine. Favellidia contained within
external tubercles. Tetraspores massed to-

gether in dense sori, sunk in the frond.

Subtribe 2. Spongiocarpeje. Frond so-

lid, dense, cartilaginous or horny. Favellidia

of several imperfectly known. TVart-like

swellings composed of filaments, sometimes
containing tetraspores, sometimes spores.

4. Chondrus. Frond fan-shaped, dicho-
tomously cleft, cartilaginous, of very dense
texture. Tetraspores collected into sori, im-
mersed in the substance of the frond.

5. Phyllophora. Frond stalked, rigid,

membranaceous, proliferous from the disk,

of very dense structure. Tetraspores in di-

stinct superficial sori or in special leaflet-

like lobes.

6. Peyssonelia. Frond depressed, ex-
panded, rooting by the under surface, con-
centrically zoned, membranous or leathery.

Tetraspores contained in superficial warts.

7. Gymnogongrus. Frond filiform, di-

chotomous, horny, of very dense structure.

Tetraspores strung together, contained in

superficial wart-like sori.

8. Polyides. Root scutate. Frond cylin-

drical, dichotomous, cartilaginous. Favellce

contained in spongy external warts, letra-

spores scattered through the peripheric stra-

tum of the frond, cruciate.

9. Furcellaria. Root branching. Frond
cylindrical, dichotomous, cartilaginous. Fa-
vellce unknown. Tetraspores deeply im-
bedded among the filaments of the periphery,

in the swollen pod-like upper branches of
the frond, transversely zoned.

Subtribe 3. GASTROCARPEiE. Frond
gelatinously membranaceous or fieshy, often

of lax structure internally. Favellidia im-
mersed in the central substance of the frond,
very numerous.

10. Dumontia. Frond cylindrical, tubu-

lar, membranaceous. Tufts of spores at-

tached to the wall of the tube inside.

11. Halymenia. Frond compressed or

flat, gelatinoso-membranaceous, the mem-
branous surfaces separated by a few slender

anastomosing filaments. Masses of spores

attached to the inner face of the membra-
nous wall.

12. Ginannia. Frond cylindrical, dicho-
tomous, traversed by a fibrous axis ; the

walls membranaceous. Masses of spores

attached to the inner face of the membra-
nous wall.

13. Kallynwnia. Frond expanded, leaf-

like, fleshy-membranous, solid, of dense

structure. Favellidia like pimples, half im-
mersed in the frond, and scattered, over its

surface.

14. Irideea. Frond expanded, leaf-like,

thick, fleshy-leathery, solid, of dense struc-

ture. Favellidia wholly immersed, densely

crowded.
15. Catenella. Frond filiform, branched,

constricted at intervals into oblong articula-

tions ; the tube filled with lax filaments.

Subtribe 4. Gloiocladieje. Frond
loosely gelatinous, thefilaments of which it is

composed lying apart from one another, sur-

rounded by a copious gelatine. Favellidia

immersed among the filaments of the peri-

phery.

16. Cruoria. Frond crustaceous, skin-

like.

17. Haccaria. Frond filiform, solid, cel-

lular ; the ramuli only composed of radiating

free filaments.

18. Gloiosiphonia. Frond tubular, hol-

low ; the walls of the tube composed of

radiating filaments.

19. Hemaleon. Frond filiform, solid,

elastic, filamentous ; the axis composed of

closely-packed filaments ; the peripheiy of

moniliform free filaments.

20. Dudresnaia. Frond filiform, solid,

gelatinous, filamentous ; the axis composed
of a network of anastomosing filaments

;

the periphery of moniliform free filaments.

21. Crouania. Frond filiform, consisting

of a jointed filament, whorled at the joints,

with minute, multifid, gelatinous ramuli.

Bibl. Harvey, Marine Alger ; Dei-he's et

Solier, Ann. des So. Hat. 3 se'r. xiv. 273.

See also the Genera.
CRYPTOSPO'RIUM, Kze.-A genus of

Sphseronemei (Coniomyeetous Fungi). Mi-
croscopic Fungi growing upon bark and
leaves, producing spindle-shaped spores, at

first conglutinated beneath the epidermis of
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the nurse-plant. Two species have been
recorded as British.

1. C. Caricis, Corda. Heaps of spores

punctiform; spores slightly curved, dark
brown and pellucid. On leaves of various
sedges. Corda, amid Sturm, Deutschl. Flor.

t. 1.

2. C. vulgare, Fries. Heaps confluent

;

spores curved, black (subhyaline). On dead
twigs of birch, hazel, alder, &c. Corda, I. c.

t. li.

Bibl. Berkeley and Broome, Ann. ofNat.
Hist. 2 ser. v. p. 371 ; Fries, Syst. Myc. iii.

p. 481.

CRYPTOSTE'GIA, Reuss.—A group of

hyaline Foraminifera, having an Agathiste-
gian or Milioline mode of growth, compri-
sing Chilostomella and Allomorphina, Reuss.
These are probably allies of Spheeroidina,

and thereby related to Pallenia and Glo-
bigerina. Chilostomella has successive

chambers, almost entirely overlapping one
another, as in Bihculina ; but with a hya-
line, and not a porcellaneous shell.

Recognized only in Cretaceous and Ter-
tiary strata; but probably to be found
among recent forms grouped as Miliolce.

Bibl. Reuss, Syst. Zusam. For. in Sit-

zunqs. Ahad. Wien, 1861, xliv. 372.

CRYSTALLINE LENS. See Eye.
CRYSTALLOGRAPHY—The laws of

crystallography teach us that in perfectly

formed crystals, each peculiar chemical com-
bination corresponds to a distinct relation

of all the angles which can possibly arise

from the primary form; hence by ascer-

taining the latter, we can usually infer the

former. It was our intention to have given

a sketch of the method of determining the

primary forms of the more common micro-
scopic crystals, and the systems to which
they belong ; but our space is far too limited

for this purpose, and the subject is so diffi-

cult, that we must rest satisfied with a re-

ference to works specially devoted to the

subject.

Bibl. Schmidt, JEntio.ein.attg. Unterstich.

fyc. ; Robin and Verdeil, Traite de Chimie

Anatom. fyc. ; Phillips, Elem. Introduct. to

Mineral. (Brookeand Miller) ; Dana,<Sys£. of
Mineral. ; Naumann, Element, d. Mineral.

;

Nicol, Man. of Mineralogy ; Rammelsberg,
Lehrb. d. Krystallkimde.

CRYSTALLOIDS.—These bodies have
been noticed under Chalk and Cocco-
LITHS.
CRYSTALS.—Crystals are constantly

met with in the examination of animal

and vegetable products ; and the determina-

tion of their nature or composition is often

of great importance.

There are four methods of determining
this : 1, by ascertaining the atomic weight
of the substance, or by its quantitative ana-

lysis ; 2, by the study of its crystallographic

properties ; 3, by its qualitative analysis

;

4, by its spectroscopic analysis.

The first belongs to the domain of che-

mistry, and requires an appreciable quantity

of substance.

The second requires well-formed crystals,

and a knowledge of crystallography. As the
latter is an exceedingly difficult science, re-

course is generally had to the third method,
upon which some remarks have already been
made in the Introduction, p. xxxviii

;

the fourth is indispensable in many cases,

but requires expensive apparatus and great

practice.

The forms of crystals vary according to

the conditions under which they are pro-

duced ; but there can be no doubt that under
absolutely the same conditions, their forms
would be relatively constant. In many ani-

mal and other liquids, the fomis assumed by
the crystals deposited are tolerably charac-

teristic, so that their composition may be
inferred ; but where accuracy is required, it

is always well to use chemical reagents.

See Raphidbs.
The cavities in topaz and other mineral

crystals were shown years ago by Brewster
to enclose a liquid, crystals, or even a va-
cuum. This subject has been further in-

vestigated by Sorby in rocks, stones, lava,

&c, who has deduced important geological

conclusions therefrom. The same observer

has also drawn attention to the cavities

containing air or vapour in artificial crystals,

and to the crystals formed in blowpipe
beads.

Crystals, when rapidly formed, constitute

beautiful microscopic obj ects ; the arbores-

cent, radiating and other appearances which
they present are well known ; and a more
exquisitely curious and interesting sight

cannot be witnessed than the very formation
itself taking place under the microscope.

This may be readily seen in a drop of any
saline solution spontaneously evaporating

upon a slide. See Ukic acid and Polar-
ization ; and for crystals in plants, Ra-
phides.

Bibl. See Chemistry and Crystallo-
graphy ; also Sorby, Geol. Jn. xviii. ; id.

(blowpipe beads') Month. Mic. Jn. i, 349

;
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Davies, Qu. M. Jn. 1804, 247, 1805, 205

;

Guy, Mic. Trans. 1808, 1.

CTENOSTO'MATA.—A suborder of

Infundibulate Polyzoa (Bryozoa). Distin-

guished by the cell-orifice being surrounded
by a fringe of bristles (more or less deve-
loped) when the animal is protruded. Three
families

:

1. AlcyonidiadcB. Polypidom sponge-
like, fleshy, irregular in shape ; cells im-
mersed, with a contractile orifice.

2. Veskulariadce. Polypidom plant-like,

horny, tubular ; cells free, deciduous, the

ends flexible and invertible.

3. Pedicellinidm. Polypidom plant-like,

creeping, adherent, sending up at irregular

intervals free, erect, stalked polypes, with-
out distinct cells.

Bibl. Johnston, Brit. Zooph. ; Gosse,

Mar. Zool. ii.

CUCULLA'NUS, Mull.—A genus of En-
tozoa, belonging to the order Ccelelmintha,

and family Neniatoidea.

Char. Body elongate, posteriorly attenu-

ate ; head broad, with a bivalve manduca-
tory apparatus ; mouth anterior, terminal,

forming a long vertical fissure.

C. elegans. Found in the intestine, sto-

mach, and pyloric appendages of the perch

and other freshwater fishes. Almost all the

other species of this genus live also in the

intestines of fishes. Length 1-0 to 1-3".

Colour, reddish yellow.

Bibl. Dujardin, Helminthes, p. 245.

CUCURBITA'RIA, Grev. See Sphje-
EIA.

CU'LEX, Linn.—A genus of Dipterous

Insects, of the family Culicidas.

Char. Palpi longer than the proboscis in

the male, very short in the female.

Many species. C. pipiens, the common
gnat. See Culicid^;.
CULIC'ID.E.—A family of Dipterous

Insects, as the type of which the common
gnat (

Cidf.r pipiens) may be examined.
The parts of the mouth are produced into

a slender elongated rostrum or proboscis,

which is nearly half the entire length of the

insect, and slightly thickened at the tip.

This proboscis, simple as it appears, in re-

ality consists of seven pieces in the females,

besides a pair of many-jointed palpi, which
are as long as, or even longer than, the
rostrum in some of the males, and very
hairy at the extremity ; in the females, how-
ever, they are generally very short. Head
small. Antennas slender and filiform, as

long as, or longer than the thorax, and 14-

jointed in both sexes ; but they are plumose
in the males (PL 20. fig. 21) and pilose in

the females (PL 20. fig. 30 a) ; the basal

joint is subglobose and tubercular in form.

Eyes lunate ; ocelli obsolete. Thorax ob-
long-oval. Abdomen long and slender,

upon which the wings are incumbent when
at rest ; the latter have the veins furnished

with scales (PL 27. fig. 22). Legs very

long and slender.

The proboscis of the female is composed
of the following parts :—1. An outer tubular

canal (PL 20. figs. 30 & 31 e), representing

the labrum, forming the most robust part of

the mouth, except the labium. 2. A pair of

slender, needle-tike pieces, the mandibles,

serrated on the inside near the tip (PL 20.

figs. 30 & 31/), thickened at the back, like

a scythe, and transversely striated. 3. A
second pair of very delicate and slender

organs (PL 20. figs. 30 & 31 g), dilated at

the base, to which the palpi are attached,

representing the maxillae. 4. A slender,

needle-like instrument, lanceolate at the

end, traversed by a narrow canal (PL 20.

figs. 30 & 31 d), the analogue of the tongue.

5. The outer tubular canal (PL 20. fig. 30 i),

in which the others are iodged when at

rest, and representing the labium. The
labium and labium are each traversed by a

longitudinal slit throughout their length.

It appears that in the males the labrum
and tongue are absent. It has been sup-

posed that, when the lancets of the female
gnat are introduced into the skin, a veno-
mous liquid is simultaneously instilled into

the wound, and that the great irritation

produced may thus be accounted for. It is

more probable, however, that this arises

from the deeper penetration of the lancets

into the skin ; for they are of great compa-
rative length—about four times that of the

lancets of the flea.

The eggs are deposited in a small boat-

shaped mass, which floats upon the surface

of the water. They are oval, with a small
narrow knot at the top, and are arranged
side by side, and closely packed.
The lame inhabit standing waters, and

may be observed frequently, during the
spring and summer, jerking themselves
about with great agility, or suspending
themselves, for the purpose of respiration,

immediately below the surface of the water,
with the head downwards. The head (PL
28. fig. 1) is distinct, large, rounded, and
furnished with two unjointed antenna?, and
several ciliated appendages, which serve for
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obtaining nourishment. The thorax is fur-

nished with bundles of feathery hairs ; the

abdomen is long-, nearly cylindrical, much
narrower than the front parts of the body,

and divided into ten segments, the eighth

of which is furnished with a long respiratory

air-tube, terminated by a small star; the

last joint is terminated by seta?, and by five

conical slender plates.

After several monltings, the larvae are

transformed into pupas, which also move
about with agility by means of the tail and
two terminal swimming organs. In this

state they take no food ; and the position in

which they suspend themselves in the water
is the reverse of that previously assumed,

i. e. the head is upwards. The respiratory

organs consist of two air-tubes placed upon
the thorax ; and the body is much curved.

The final transformation takes place in three

or four weeks, the exuviae of the pupa serv-

ing as a raft, upon which the insect remains
until its wings are extended.

Bibl. Westwood, Introd. §c. p. 507

;

Robineau Desvoidy, Mem. Soc. d'Hist. Nut.

iii. 1827, p. 390; Stephens, Zool. Jn. i.

;

Curtis, Brit. Entom. xii. 537; Macquardt,
Dipt. (Suites a Buff.); Walker, Insect. Brit.

Dipt. iii. p. 242.

CUNEOLINA, D'Orb.—A Textilarian

Foraminifer, extremely compressed trans-

versely to the usual direction of the com-
pression in Te.vtilaria.

Rare in the Lower Cretaceous formation.

Bibl. D'Orbigny, For. Foss. Vien. 1846

;

Carpenter, Introd. For. 193.

CUPRESSIN'E.E.—A suborder ofConi-

feras (Gymnospermous Flowering Plants),

distinguished from the Abietineae by the

erect ovules and spheroidal pollen-grains.

Further particulars will be found under
Conifers and Wood.
CURCULIO, Linn.—A genus of Coleo-

pterous Insects of the family Curculionidae

(weevils).

Curoulio impertalis, the diamond-beetle,

is well known on account of the splendid

colours which it exhibits. Many other

members of this family present colours

almost equally brilliant. These colours are

produced mainly by the action of minute
scales upon the incident light. See Scales
of Insects.
The oral organs of the Curculionidse

are curiously placed at the end of an elon-

gated rostrum which represents the head,

and to the sides of which the antennae are

attached.

BiBL. Westwood, Introd: §-c. ; Stephens,
British Beetles.

CUROU'MA, L.—A genus of Zingibera-
ceae (Monocotyledons), remarkable on ac-
count of the tuberous rhizomes. Those of
C. longa form the substance called turmeric;
and the starch from the cells of the young
tubers forms one of the kinds of East-Indian
arrow-root. The tubers of other species

yield very pure starch, and furnish East-
Indian arrow-roots. The grains of an un-
known Curcuma imported under that name
are represented in fig. 19 of Plate 36.

CUb'CUTA, Tournefort.—A curious ge-
nus of Convolvulacete (Dicotyledons), con-
sisting of parasitical, leafless plants, annual
or perennial, nourished by short radical

processes, which they usually send into the
interior of the stems of the plants upon
which the}' live, although they sometimes
affix themselves to leaves also (C. Epithy-
mum). C. Epilinum, which grows in cul-
tivated fields of flax, and C. Trifolii, para-
sitical on clover, twine round the stems like

a fine red string, and produce root-processes

in rows on the side next the nurse-plant,

never on the free side. Careful sections

show that the woody structure of the roots

of the parasite penetrates the cambium (or

even the pith) of the nurse-plant, and be-
comes completely grafted on it. In the
perennial kinds (C. verrucosa), the roots be-
come imbedded in the annual rings. The
embiyo of Cuscuta is curious, being fili-

form, and coiled up like a watch-spring in

the seed.

Bibl. Wheeler,-F%fo/c«7!'.s!!,i.753; Brandt,
Linncea, xxii. 81 (1849) ; Schacht, Beitrdye
z. Anat. und Phys. 1854, p. 167.

CUSPIDELLA, Hincks.—A genus of

Hydroid Polypi ; family Lafoeidse.

C. humilis. Wales, Shetland, Northum-
berland.

Bibl. Hincks, Brit. Zooph. p. 209.
CUTICLE of Animals. See Skin.
CUTICLE of Plants. See Epider-

mis.

CUTLE'RIA.—A genus of Cutleriacese

(Fucoid Alga?), represented in Britain by
C. multifida, which has a "rooting," fan-

shaped, irregularly laciniated frond from 2
to 8" long, the lacinia? riband-like, between
cartilaginous and membranous, olive, with
scattered sori,bearing on some plants (which
have an orange tint) antheridia, and in

others oosporanges (fig. 148).

The oosporanges (fig. 148) occur at the
bases of tufted hairs, and are oblong stalked

p2
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bodies, divided by perpendicular and trans-

verse septa into (usu-

ally) 8 chambers, each

of which gives birth

to a zoospore capable

of germination. The
antheridia occur in an
analogous condition on
distinct plants ; they
are more sausage-sha-

ped, and divided into

a greater number of

minute chambers, from
which the spermatozo-

ids or antherozoids are

expelled when mature

;

these have never been
seen to germinate.

Bbl. Harvey, Brit.

Mar. Alg. 36, pi. 6 A;
Phyc. Brit. pi. 75 ; Gre-
ville, Brit. Alg. pi. 10

;

Thuret, Ann. des Sc. Nat. 3 s<5r. xiv. 241,

pi. 31, xvi. 12, pi. 1 ; Kiitzing, Phyc. gen.

pi. 25. fig. 2.

Fig. 149.

Cutleria dichotoma.
Fragment of a frond.

Nat. size.

Cutleria dichotoma.

Fig. 149. Section of a lacinia of a frond, showing the
stalked eight-chambered ootporanges growing in tufts

with intercalated hairs. Magnified 50 diameters.

CUTLERIA'CE,E.—A family of Fucoid
Algae. See Cutleria.
CUTTLE-FISH. See Sepia.
CYATH.E'E^E.—A tribe of Polypodia-

ceous Ferns, distinguished by the insertion
of the sporanges on a projecting axis, the
annulus of the sporanges being vertical

(fig. 151).

Genera.

A. Sori without indusia.

1. Ahophila. Son globose, regularly ar-

ranged. Sporanges inserted on a globose
axis, and imbricated.

2. Trichopteru. Sori globose, regularly
arranged, laterally confluent. Sporanges on
a globose axis, areolate and crinite with
long hairs.

3. Metaxya. Sori globose, each fertile

vein bearing several sori, irregularly scat-

tered. Sporangia inserted on a globose axis,

beset with long articulated hairs.

B. Sori indusiate.

4. Hemitelia. Sorus globose, each soli-

tary on a pinnule. Indusium an ovate, con-
cave, torn scale, situated at the lower side

of the base.

5. Cnemidaria. Sori globose, regularly

arranged. Indusium forming an involucre,

at length irregularly torn or partite.

6. Cyathea. Sori hemispherical, regu-
larly arranged. Indusium at first closed,

at length bursting in a circuinseissile man-
ner, and cup-shaped.

7. Schizoemna. Sori regularly arranged,
the indusium consisting of six lobes sur-

rounding the globose receptacle.

CYA'THEA, Smith.—A genus of Cya-
thseea? (Polypodiaceous Ferns), many of

which are arborescent. They have a cup-
like indusium, whence the name. Exotic
(figs. 150, 151).

Fig. 150. Fig. 151.

Cyathea elegans.

Fig. 150. Pinnule with sori. Magnified 5 diameters.
Fig. 151. Vertical Bection of a sorus in a cup-like in.

dusium. Magnified 25 diameters.

CYATHUS, Hall. See Nidflariacei.
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CYCADA'CE^E.—A family of Gynmo-
spermous Flowering Plants. The micro-

scopic structure of the wood is analogous to

that of the Conifers, and the mode of ferti-

lization of the ovules is similar. (See Gym-
nospebmia.) Species of Cycas, Zamia, &c.

are commonly cultivated in botanical gar-

dens. They offer interesting subjects of

microscopic investigation. The parenchy-

matous tissue, in the form of pith, large

medullary rays, and in Cycas of concentric

rings alternating -with those of the wood, is

remarkable for the quantity of starch con-

tained in it at certain periods. This is ex-

tracted and used as arrowroot or sago. Cycas

circinalisiurnish.es a kind of sago (its starch-

grains are represented in tig. 17. PL 36).

Dion edule yields a kind of arrow-root in

Mexico. Enccphalartos yields Caffre-bread

at the Cape, &c. The wood is composed,

in Cycas and Zamia, almost wholly of large

dotted tubes, somewhat like those of Arau-
caria (with many rows of bordered pits)

(PI. 39. fig. 20) ; but a medullary sheath

exists, composed of unreliable spiral vessels,

with tubes of varied character, reticulate,

annular or other fibrous forms, as in the

Dicotyledons ; and in Zamia the dotted tubes

are said to be unreliable in some cases into

spiral ribands. In Zamia and Uncephalartos

there does not appear to be a distinction of

concentric rings of wood ; but in Cycas these

exist, separated by layers of cellular tissue.

The rings, however, are not " annual," only

five or six existing in large old trunks. The
leaves of the Cycadacefe possess a remark-

ably solid epidermal structure ; and in Cycas

the upper thickened walls of the epidermal

cells exhibit pore-canals or deep pits running

from the cavity of the cell toward the outer

surface, as well as towards the contiguous

cells (PI. 38. fig. 28). See Epideemis. The
pollen of the Cycadacefe is angular, col-

lected in masses and transparent; it is con-

tained in anthers of peculiar form seated on

the lower surface of the scales of the male

cones.

Bibl. Don, Ann. Nat. Hist. v. 48 ; Linn.

Trans, xvii. ; Brongniart, Ann. d. Sc. Nat.

xvi. 589 ; Mohl, Verm, Schrifl. 195 ; Link,

Icon. Select, fasc. ii. t. ix. & xv. ; Miquel,

Zinncea, xviii. 125, and pis. 4, 5, 6 (Ann. des

Sc. Nut. 3 ser. v. 11). Also the works re-

ferred to under Gymnospeemta.
CY'CAS, L. See Cycadacefe.
CYCLIDI'NA, Ehr.—A family of Infu-

soria.

Char. No carapace ; a single alimentary

orifice ; appendages in the form of cilia or

bristles.

/Flattened, cilia form-

fin'lia J ing a circle Cyclidium.
Body I

cma--- -
i Rounded, cilia seat-

witn
J

( tered Pantoiriehum.
(.bribtles Ch&tomonas.

Bibl. Ehr. In/us. p. 244.

CYCUD'lUM, Hill, Ehr.—A genus of

Infusoria, fam. Cyclidina (Colpodina, CI.).

Char. Body compressed ; organs of lo-

comotion a circle of abdominal cilia-like

feet.

C. glaucoma (PI. 23. fig. 37 c, side view

;

d, dorsal view). Oblong-elliptical, entire,

with a long saltatory seta in front ; circle

of cilia large ; dorsal lines very fine ; con-
tractile vesicle placed at the front end

;

aquatic; length 1-2880 to 1-1150". CI. &
L. include under this species Acomia ovu-

lum, Alyscmn saltans, Enchelys triquetra,

and Vronema marina.

C. margaritaceum. Orbicular-elliptic,

slightly emarginate posteriorly ; cilia obso-

lete; pearly; aquatic; length 1-2100 to
1-1000" (this is Glaucoma margaritaceum,
Clap. & Lachm.).
Two doubtful species,

—

C. planum and
lentiforme.

C. elongatum, CI. & L.

Dujardin includes his species of Cycli-

dium, the relation of which to those of
Ehrenberg is doubtful, in the family Mona-
dina, with the characters

—

Body disk-shaped, depressed or lamelli-

forrn, but little variable in form, with a

single flagelliform filament. Four spe-

cies:

1. C. nodulosum. With series of nodules

and vacuoles ; motion extremely slow

;

aquatic; length 1-530".

2. C. abscissum (PL 23. fig. 37 J). La-
melliform, oval, truncated posteriorly ; mo-
tion slow; aquatic; length 1-920".

3. C. distortion (PL 23. fig. 37 a). Oval,

nodular, irregularly twisted ; margin thick-

ened ; aquatic ; length 1-1800".

4. C. crassum. Aquatic ; length 1-1800
to 1-1100".

Bibb. Ehr. Infus. p. 245; Duj. Infus.

p. 286; CI. & L. Inf. p. 271.

CYCLOCLYPEUS, Carpenter.—A re-

latively large, discoidal, Nummuline Fora-
minifer, which grows by concentric annuli

of chamberlets, instead of spirally with suc-

cessive chambers. It thus bears the same
relation to its ally Heterostegina that Orbi-

tolites does to Orbiculina. Known only re-

cent from Borneo.
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Bibl. Carpenter, Phil. Trans. 1856 ; In-

trod. For. 292.

CYOLOGLE'NA, Ehr.-A genus of Ro-
tatoria, of the family Ilydatimea.

Char. Eyes more than three, forming a

cervical group j foot forked.

Pharyngeal jaws with one or perhaps

three teeth

!

C. lupus (PI. 34. fig. 18). Bodv ovate-

oblong or conical, not auricled ; foot and
toes short; aquatic; length 1-144 to 1-120".

C. ? elegans. In Egypt.
Bibl. Ehr. Infus. p. 453.

CYCLOGRAM'MA, Perty.—A genus of

Infusoria.

C. rubens = a Nassula, CI. & L.

Bibl. Clap. & Lachm. Infus. p. 326

;

Perty, Lebensf. p. 140.

CYCLOLi'NA, LVOrb.—An excessively

thin discoidal condition of Patellina, con-
sisting of perfect annuli and very little um-
bilical cell-growth. In Cretaceous strata,

Frauce. Carter's Cyclolina is equivalent to

Orbitolites.

Bibl. D'Orb. For. Fos. Tien. 139 ; Par-
ker and Jones, Ann. N. H. ser. 3. vi. 36

;

Carpenter, Introd. For. 230, 233.

CYCLOPS, Miiller.—A genus of Ento-
mostraca, of the order Copepoda, and family
Cyclopidse.

Clmract. Foot-jaws large and strong,

branched ; eje single, frontal ; inferior an-

tennas simple ; external ovaries two. (Both
superior antennae in the male furnished with
the swelling and hinge-joint.)

C. qiMdricornis (PI. 15. figs. 8-15). The
onlv species. Variable in colour ; aquatic

;

length 1-17 to 1-14".

Char. Those of the genus.

Thorax composed of four, and abdomen
(apparently the tail) of six segments ; head
consolidated with the first and largest joint

of the thorax; last joint of abdomen con-
sisting of two separate lobes.

Superior antenna? (figs. 8, 9 a) composed
of many joints (twenty-six, Baird), from
each of which one or more setae arise ; in

the mole, each superior antenna exhibits a

swelling at about its middle (fig. 86) fol-

lowed by a sudden contraction, the first

articulation of which forms a hinge-joint;

inferior antennas (fig. 9i) four-jointed, each
joint with setae, the terminal with six of
unequal length. The mandibles (fig. 11)
consist of an ovate body («), narrowed and
twisted above, and terminating in a number
of brownish teeth, with a marginal serrated

seta (4) ; each mandible has also a palpus,

consisting of one segment and two long-

filaments.

Behind the mandibles, the first pair of

foot-jaws (fig. 12) are situated ; each con-
sists of a body, convex externally, concave
internally, furnished at the end with two or

three strong teeth, and with a single-jointed

palp-like organ terminated by setae.

The second pair of foot-jaws (fig. 13 a b)

are divided to the base into two portions :

an internal (b) smaller, and consisting of

four joints, each with one or more setigerous

spines, the last with three ; and an external

(a) composed of three joints, to the base of

the first of which the internal portion is

attached; this first joint is the longest, and
furnished on its inner side with two tuber-

cles, each with one or two setigerous spines,

a longer jointed spine arising from near its

distal extremity ; the second joint is fur-

nished with two strong claws of nearly equal

size ; and to its upper edge is attached the
third joint, smaller than the second, also

furnished with two claws ; some of the

spines are themselves setigerous.

There are five pairs of legs or feet, four of

which are branchial, uniform, and arise from
the thoracic segments. Each of these legs

(fig. 14) is composed of two branches arising

from a common base ; each branch is three-

jointed, and each joint is furnished with
elegantly plumose setae, the last having six

or seven. The fifth pair of legs (fig. 15) are

rudimentary, and arise from the first and
smallest segment of the abdomen ; they are

two-jointed in the female, and three-jointed

in the male.

The external ovary (fig. 9o) communi-
cates directly with the internal by means
of a small canal on each side between the

first and second segments of the abdomen.
The tail consists of two lobes, each termi-

nated by four variously setigerous filaments,

the two intermediate being the longest, and
jointed near their origin; sometimes there

are two joints to each, and the outer ones
are also jointed.

Scarcely a pool of water can be found in

which this animal may not be seen darting

about in various directions. It varies greatly

in structure and appearance, according to

age, locality, sex, &c. ; and these varieties

have been admitted as so many species by
some authors.

PI. 15. fig. 16 represents a recently hatched
Cyclops.

The individuals are frequently covered
with Vorticclltc and other parasitic Infusoria.
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Bibl. Baird, Brit. Enium. p. 198 ; Koch,
Deutschl. Crustac. &c. ; Claus, Wieg. Arch.
1857, p. 1.

CYOLOSTO'MATA.—A suborder of

marine Infundibulate Polyzoa.

Two families : Tubuliporidae and Crisi-

adaa.

CYCLOTELLA, Kiitz.—A genus of

Diatomacea?.
Char. Frustulea free or adherent to other

bodies, disk-shaped, mostly solitary ; valves
circular, flat, convex, depressed or undu-
lated, striated ; stria? radiating.

The frustules of some of the species are

immersed in an amorphous gelatinous sub-
stance.

When the valves of (all P) the species of

Cyclotella are examined under an object-

glass of large aperture, with the central stop

(Intk. p. xvi et seq.), the surface is found
to be marked with dots or depressions

arranged in radiating rows, as in some spe-

cies of Cosci'nocliscus ; hence these two ge-
nera should probably be united. Some of

the species (?) appear to represent the frus-

tules of Melosira seen in end view.
C. operculata, K. (Pyxidimla operculata,

E., Discoplea Kutzingii, E.) (PL 12. fig. 21

;

a, side view ; b, front view) . Angles of

frustules in front view rounded ; stria? ob-

scure, very short, giving the margin a punc-
tate appearance ; aquatic ; diameter attain-

ing 1-1000".

/3. rectangula, K. (C. Kiitzingiana, S.)

(PL 12. fig. 22). Angles of front view not
rounded; stria? more distinct.

C. Meneyhiniana. Valves plane, distinctly

striated at the margin; aquatic; length
1-1440".

/3. major. Twice as broad.

C. antiqua, S. (Discoplea atmospherica,

E.). Valves convex ; strise broad, reaching
neither the centre nor the margin ; aquatic

;

diam. 1-760".

Kiitzing characterizes three marine spe-

cies, with the valves free from stria?, and
seventeen doubtful species, marine and fos-

sil, belonging to the genera Actinocyclus,

Discoplea, and Hyalodiscus of Ehrenberg.
Rabenhorst describes 9 species.

Bibl. Kiitzing, Syn. Diat., Bacill. p. 50,

and Sp. Alg. p. 18 ; Ehrenberg, Berl. Ber.

passim; id. Infua.,wsAMihrog. 8fc; Smith,
Brit. Diat. p. 27 ; Thwaites, Ann. Nat. Hist.

1848, i. p. 109.

CY'CLOUM, Hass.—A genus of Infun-

dibulate Ctenostomatous Polyzoa.

Char. Polypary fleshy, incrusting, co-

vered with imperforate papilla? ; ova in

clusters.

0. papillosum. Tentacles 18; on Fucus
scrratus.

Bibl. Hassall, Ann. Nat. Hist. 1841, vii.

p. 483 ; Gosse, Mar. Zool. ii. p. 19 (fig.).

CYLINDROCYS'TIS. See Cocco-
CHLOBJS.
CYLINDROLEBE'RIS, Brady.—A ge-

nus of Ostracode Entomostraca, fain. Cypri-

dinidse.

2 recent British species : C. marim and
C. teres, both marine.

Bibl. Brady, Linn. Trans, xxvi. p. 464.

CYLLNDROSPER'MUM, Kiitzing (A-
nabaina, Bory and others).—A genus of

Nostochacea? (Confervoid Alga?), with the

filaments less radiating than in the allied

Sphcerozyga ; distinguished under the mi-
croscope by the resemblance of the filaments

to an annulose animal, the ordinary cells

looking like a long jointed body, the large

elliptic sporangial cell like a thorax, and the

terminal vesicular cell often bearing fine

hairs, like a head. British species

:

1. C. catenatum, Ralfs (PL 5. fig. 4). Fila-

ments moniliform ; ordinary cells orbicular

;

vesicular cells oval ; sporanges oval, cate-

nate. (Ralfs, Ann. Nat. Hist. ser. 2. vol. v.

pi. 9. fig. 14.) Forming a bluish stratum,

containing very delicate, elongated, straight

or slightly flexuose, generally parallel fila-

ments.
The remaining British species are not de-

cribed by Mr. Ralfs ; but the following are

noticed as British by Kiitzing (Species Alga-
rum') under the head of Cylinclrospermum.

2. C macrospermum, Kiitzing. Filaments

thick, equal ; ordinary cells oblong, l-700th

of a line in diameter ; sporanges oblong,

turgid, firm, fuscous, 1-100 to 1-60'" long,

1-300 to 1-200'" thick. Kiitzing, Sp. Alga-

rum, 293; Tab. Phyc. vol. i. pi. 98. fig. 4.

Anabaina impalpebralis, Hassall, Br. Fr.
Alyce, pi. 75. tig. 3. Standing water ; form-
ing an aeruginous green stratum.

3. C. mesoleptum, Kiitzing. Filaments
densely entangled, unequal, 1-800 to 1-650'"

thick ; sporanges oblong, 1-180 to 1-150'"

long, 1-350 to 1-300" broad, slightly con-

stricted in the middle. Kiitzing, Sp. Alg.
;

Tab. Phyc. vol. i. pi. 98. fig. 5. Anabaina
constricta, Hassall, Br. Fr. Alya=, pi. 75. fig. 9.

^Eruginous green ; in brackish marshes.

Excluded species of Kiitzing:

—

C. elon-

gatum = Sphwrozyya elastica, Ag. (Ralfs)
;

C. leptospermum = Sphcerozyga leptosperma

(Ralfs) ; C. Carmichaelii= Sphcerozyga Car-
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michaelii (Harvey) ; C. Ralfsii= Dolicho-

spermum Ralfsii (Ralfs) ; C. Hassallii= Co-

niophjtum Thompson* (Hassall).

Kabenhorst describes 18 European spe-

cies.

Bibl. Ralfs on Nostochinece, Ann. of
Nat. Hist. ser. 2. vol. v. p. 321 ; Kiitzing,

Sp. Alg.
CYLINDROS'PORUM, Grev.—A sup-

posed genus of parasitic Fungi, stated by
Tulasne to consist of the conidiiferous forms

of Spkoeriacei.

C. cuncentricum, Grev. = Vredo eylindro-

spora, Hook. Br. Fl., grows upon the leaves

of cabbages. It appears, however, from

recently found specimens, that Greville's

plant is really a species of Glceosporium,

and quite different from fungi with which
it has been confounded.

Bibl. Grev. Sc. Crypt. Fl, t. xxix. ; Berke-

ley, Hort. Trans, iii. 265; Tulasne, Ann.
ch'S Sc. Nat. 4 ser. v. p. 109 ; Berkeley, Outt.

p. 325.

CYLINDROTHE'CA, Rab.—A genus

of Diatomace.se.

Char. Frustules fusiform, free, ends acute;

with 2 (rarely 1 or 3) longitudinal flexuous

costae ; no nodules.

C. Gerstenbergeri (PL 42. fig. 34). Living

frustules cylindrical, obtusely attenuate at

ends ; dried frustules fusiform, acuminate
;

length 1-90". Common in pools and ditches

(Germany).
Bibl. Rabenhorst, Flor. Ah/, i. p. 145.

CYLINDROTHE'CIUM, Br. and Sch.

=Neckera.
Bibl. Wilson, Bryol. Brit. p. 326.

CYMATOPLEU'RA, Sm. See Sphinc-
TOCYSTIS.
The former name was proposed to desig-

nate the genus Sphinctocystis, previously

founded by Hassall : it cannot, therefore, be

retained. See the laws upon the subject of

Nomenclature in the Ann. Nat. Hist. 1843,

xi. p. 259.

Bibl. Smith, Ann. Nat. Hist. 1851, vii.

CYMATOSIRA, Grun.—A genus of

Diatomacese.

Cliar. Frustules united into bands ; un-
dulate in front view ; valves lanceolate,

distinctly punctate ; no median line.

C. Zorenziana (PI. 42. fig. 34). Valves
broadly lanceolate, very convex ; ends pro-

duced. At the bottom of the Adriatic.

Bibl. Rabenhorst, Flor. Ah/, i. p. 124.

CYMBALO'PORA, von Hagenow. —
One of the Foraminifera Globigerinida, in

which the spiral is merged in a cyclical

growth at an early stage, the shell increasing

by rings of sac-like chambers, which open
into the hollow base of the trochoid shell.

C. Poyei (D'Orb.) (PI. 47. f. 17) is the type.

Cymbalopora is rare in the Upper Chalk
and some Tertiary strata ; more common in

the tropical seas.

Bibl. Carpenter, Introd. For. 215.

CYMBELLA, Ag.—A genus of Diato-
rnaceaa.

Char. Frustules solitary, free ; valves

cymbiform, unsymmetrical, with a subcen-
tral and two terminal nodules, a submedian
longitudinal line, and transverse or slightly

radiating strias. Aquatic and fossil.

Frustules sometimes immersed in an
amorphous gelatinous mass.

C. Ehreubergii, K. (PL 13. fig. 31 : a, front

view; b, side view). Broadly lanceolate,

apices slightly produced, somewhat obtuse
;

striae distinct (resolvable into dots) ; length
1-200". (Fossil in San Fiore deposit.)

Several British species, and more fo-

reign, differing from each other by slight

characters.

Rabenhorst describes 31 European spe-

cies, with numerous varieties.

Bibl. Smith, Brit. Diat. p. 17 ; Kiitzing,

Bacill. p. 79, and So. Alg. p. 57.

CYMBOSIRA, Kiitz.—A genus of Dia-
toniacese.

Char. Frustules resembling those ofAch-
nanthes; solitary or binate,stipitate, attached
end to end, and thus concatenate. Marine.

C. Agardhii (PL 14. fig. 18). Frustules

linear, slightly arcuate, finely striated,

rounded at ends ; valves oblong-linear,

slightly dilated in the middle, apices ob-

tusely rounded. Length 1-960 to 1-280".

Not British (?).

C. minutida, Grun.
Bibl. Kiitzing, Bacill, p. 77, and Sp. Alg.

p. 57 ; Grunow, Wien. Verh. 1863.

CYNIPTD.E.—A family of Insects, be-
longing to the Entomophagous section ot

the order Hymenoptera.
Char. Head small, transverse ; antenna}

inserted in the middle of the face, of mo-
derate length, slender, not geniculated,

composed of twelve to fifteen j oints ; maxil-

lary palpi of four or five, labial of two or

three joints ; thorax oval, gibbous, with the

mesothorax large, and the seutellum very

prominent ; wings transparent, with few
veins,—the anterior usually with three or

four cells, and the posterior with a single

vein ; abdomen short, much compressed,

with a short peduncle, its basal segment
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very large, the rest small, forming narrow
rings.

In the females of these insects, which are

all of small and some of minute size, the

last segment of the abdomen, which occupies

a considerable portion of its lower surface,

forms a channel, in which is lodged the very
delicate ovipositor. This organ, the con-
struction of which has been the subject of

some controversy, consists, as pointed out

by Mr. Westwood, of the same parts as that

of the ordinary parasitic Hymenoptera
(Ichneumonidce, Chalcididce, &c), namely, of

a superior bristle, channelled beneath, and
of two finer inferior bristles, which are re-

ceived into the channel of the former.

Although this ovipositor is not exserted, it

is of great length, reaching up to the base

of the abdomen in a subspiral curve ; it is

enclosed at its base between two broad
plates, representing the basal joints of the

bivalvular sheath of the ovipositor in other

Hymenoptera; and the slender second joints

of these valves accompany it to the apex of

the abdomen. All these parts are concealed

within the walls of the abdomen (PL 44.

fig- 15)-

Although placed from their organization

in the same section of the Hymenoptera
with the parasitic Ichneumonidos, most of

the Cynipidae feed upon vegetable sub-

stances in the larva-state. The females

bore with their ovipositor into the tissues o(

plants and trees, and there deposit their

eggs, from which small footless larvae are

produced. The irritation caused by the

injury thus done to the tissues, gives rise

to a morbid action in the part of the plant

attacked, which is thus incited to grow
out into an excrescence varying in size,

form, and structure according to the specific

nature of the plant, the part of the plant

upon which, and the parasite by which,

the wound has been inflicted. Thus the

oak, which, of all our native trees is most
infested by Cynipidae, furnishes nourish-

ment to upwards of a dozen species, which
attack all parts of it, from the leaves and
flower-buds to the root, and each of which
confines its operations to a particular por-

tion of the tree, and gives rise to a pecu-

liar excrescence. These morbid growths
are commonly known as galls, and the

insects producing them as Gall-Jlies; the

family, also, is called Gallicolce by some
authors. The larvae feed in the interior of

the galls ; those of some species are solitary,

whilst of others numerous individuals may

be found in the same gall, according as the

parent insect has deposited one or more
eggs in the same spot. When full-grown,

the larvae usually undergo their transforma-

tions within the gall ; but in some instances

they eat their way out, bury themselves in

the ground, and there pass to the pupa-state.

The larvae are liable to be attacked by
species of parasitic Hymenoptera, especially

the long-tailed Chalcididaa (such as Calli-

mome, PL 44. fig. 14) ; these pierce through

the substance of the gall and deposit their

eggs in or upon the Cynipidous larvae,

which are subsequently devoured by those

hatched from the eggs of the parasite.

The difference in the nature of the galls

produced by these insects does not de-

pend only on that of the plant on which
they are produced, as galls of very dis-

similar appearance are formed upon the

same species of plant, or even on the same
leaf, by the puncture of different species of

Gall-flies ; but the specific cause of this

diversity is still unexplained. The tissues

of the galls are sometimes soft and juicy,

sometimes hard and woody ;
in the latter

case the woody tissue lies immediately
beneath the skin, and within it is a layer

of cellular tissue filled with starch-grains.

These galls are usually formed on branches

or twigs. One of the most remarkable of

them is the Bedeguar gall of the wild rose,

which is produced by the puncture of Rho-
dites Rosce (PL 44. fig. 16) : it is a large gall

entirely covered with compound bristles, like

those of the moss-rose, which give it the ap-

pearance of a ball of moss ; in its interior

are numerous cells, each of which serves

as a habitation for a larva ; and the whole
is produced at the extremity of a shoot of

the wild rose, upon which the female gall-

fly deposits numerous eggs.

The Cherry-gall of the oak-leaf is pro-

duced by Cynips fulii (fig. 17), one of the

commonest of our native species ; and an-

other gall-fly, Teras terminalis (fig. 18), by
attacking the young shoots of the oak gives

origin to the well-known oak-apples. The
leaves of the oak are also attacked by at

least two species of the genus Neuroterus,

Hartig, the punctures of which give rise to

small, flat, rounded galls, attached to the

leaf only by a small portion of their lower
surface, and bearing so close a resemblance

to Fungous plants that they were at one

time supposed to be parasitic vegetable

growths. These galls, which are commonly
known as oak-spangles, may be met with in
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abundance during the winter on the fallen

leaves in oak woods : the flies are produced
in the spring; and the most abundant species

in this country is the Newoterus lonyipeiuiis

(fig. 19). The root of the oak is attacked by
several species, one of which, Bimhiza aptera

(Apophyllus, Hartig), is destitute of wings

;

and another species deposits its eggs in the

male catkins of the same tree, producing a

series of galls resembling a small bunch of

currants.

It would be impossible for us here to

enumerate the different kinds of galls pro-

duced by these beautiful little insects even
upon our indigenous plants and trees, the

history of which in many cases is very im-
perfect, whilst we have scarcely any in-

formation with regard to exotic species.

The most important of all is the common
gall-nut, which is produced by the puncture

of the Cynips tinctoria upon the shoots of

the Quercus infectoria, a species of oak
growing in the Levant. The celebrated

Dead-sea apples are also found upon this

oak ; they are as large as a good-sized apple,

and of a spongy texture internally, con-

taining only a single larva of a species which
has been described by Mr. Westwood under
the name of Cynips insana.

All the species of Cynipidse do not, how-
ever, produce galls. The species of Hartig's

genus Syneryus deposit their eggs in other

galls, upon the substance of which the

larvae, when hatched, feed parasitically, and
finally devour the original tenant. Besides

these species, which live partly upon vege-

table and partly upon animal food, there are

many others, forming several genera in

Hartig's classification, which live entirely

as parasites upon other insects, especially

Aphides and the larvae of Dipterous flies,

thus justifying the otherwise anomalous
position of the CynipidsB, as a phytophagous
family in the Entomophagous group of the

Hymenoptera. Amongst these we need

only mention the species of the genus AUo-
tria, Westw. {Nystas, Hartig), of which a

very abundant one is parasitic upon the rose-

Aphis, and those of the genera Anacharis,

Figitcs and Ihalia. The latter, of which one

species only is known in this country, is

remarkable from the structure [of its abdo-

men, which is knife-shaped, and has the

segments nearly equal in length ; the Ibalia

cultellata (PI. 41. fig. 20) is one of the largest

British Cynipidse.

A remarkable circumstance in the history

of some of these insects, particularly those

of the restricted genus Cynips, is that up to

the present time none but females have been
met with. On the continent and in this

country those entomologists who occupy
themselves with the study of the Hyme-
noptera, have bred thousands of gall-flies of

different species
; but hitherto not a single

male of the genus Cynips has made its

appearance. This circumstance has been
adduced by Yon Siebold as an example of

what he calls " True Parthenogenesis ;

" and
since the appearance of his work on that
subject, Mr. F. Smith, of the British

Museum, has tested its authenticity in a
remarkable manner. A few years since, the
attention of entomologists was called to the
sudden occurrence of a great abundance of

round, hard galls, about the size of a hazel-

nut, upon the oaks in Devonshire ; these

galls were only found in that county. Mr.
Smith having procured a large stock of the

galls, bred the insects, described under the
name of Cynips lignicola, in great profusion

;

but amongst upwards of 250 specimens
there was not a single male. He then
took several specimens of the females and
set them free in the oak-woods at Highgate,
to see whether they could really, as was
asserted, breed without concourse with the
males ; and this experiment has perfectly

succeeded, as the peculiar galls of this

species are now to be met with in several of

the woods in the vicinity of Ilampstead
and Highgate, and it appears even to have
extended as far as the neighbourhood of

Hendon.
BrBL. Reaumur, Memoires; Burgsdorf,

Scliriften der GeseUseh. naturforsch. Freimde,
iv. ; Boyer de Fonscolombe, Ann. des Sc.

Nat. xxvi. ; Westwood, Litrod. vol. ii., May.
Nat. Hist. vi. and viii., and in Gueriu's

May. de Zooloyie ; "Walker, Ent. May. ii. &
iii. ; Brandt and Batzeburg, Medizin. Zool.

ii. ; Batzeburg, Forst-Insecten ; Bouche, Na-
turyeseh. d. Inseeten : Hartig in Germar's
Zeitsch. fiir die Entomol.

OTNDDON'TIDM, Br. and Sch.=Di-
CHANUM.

Bibl. Wilson, Bn/ol. Brit. p. 60.

CYNOPHAL'LUS.—A genus of Phal-
loidei (Gasteromycetous Fungi), distin-

guished from l'/ia/lus by having the pileus

imperforate.

C. commits occurs amongst decayed leaves

in woods.
Bmi.. Sow. t. 330 ; Berk. Outl. p. 298.

CYNTHIA, Sav.—A genus of Tunicate

Mollusca, of the family AscruiAD.fi.
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The numerous species are from 3
-2" in

length.

Bibl. That of the family.

CYPHEL'LA, Pries.—A genus of Auri-
cularini (Hymenomycetous Fungi), fonning

Fig. 152. Fig. 153.

Cyphella Taxi.

Fig. 152. Entire plant, magnified 10 diameters.
Fig. 153. Horizontal section of the wall of the cup,

showing the basidiospores, magnified 250 diameters.

somewhat membranous minute cups, sessile

or stalked upon branches of trees or upon
mosses ; bearing basidiospores on a layer

forming a kind of lining to the cup ; the

spores ultimately separating as a powder in

the interior.

Some supposed species of Peziza, as P.

villosa and P. albo-viulascens, appear to be

species of Cyphella.

Bibl. Fries, Syst.Myc.n.-p. 201; Leveille",

Ann. des Sc. Nat. 2 ser. xvi. 237.

CYPHIDTUM, Ehr.—A genus of Infu-

soria, of the family Arcellina.

Char. Carapace urceolate, tuberculated
;

expansion variable, broad, single and entire.

The carapace is combustible, and re-

sembles a small cube, with a short pedicle.

C. aureolum (PI. 23. fig. 38). Cubical,

gibbous, expansion (fig. 886) hyaline; aqua-

tic; length 1-570 to 1-432".

Bibl. Ehr. Infus. p. 135.

CYPHODE'RIA, Schlumb.—A genus of

Rhizopoda, of the family Arcellina.

Char. Carapace membranous, resisting,

ovoid, elongated in front, recurved and con-

stricted in the form of a neck and marked
with oblique rows of projections; orifice

circular, oblique ; expansions very long,

filiform, very slender at the end, simple or

branched.
Agrees with Diffhigia enchelys, E. (Tri-

nema, Duj.), in the oblique orifice, the

oblique rows of markings, and the nature

of the expansions, but differs from it in

the presence of the anterior neck-like con-

striction.

Probably species of Euglypha (01. &L.).
C. margaritacea. Carapace yellowish, ex-

pansions twice its length ; aquatic ; length

1-380 to 1-180".

Bibl. Schlumberger, Ann. ties Sc. Nat.

1845, iii. p. 255.

CYPHOXAU'TES, Ehr.—A genus of

Rotatoria, of the family Megalotrochasa.

Char. Eyes absent ; no teeth.

C. compressus (PI. 34. fig. 19, side view;
fig. 20, view from above). Compressed,
obtusely triangular, truncate in front, sub-

acutely gibbous at the back ; marine ; length
1-180".

Bibl. Ehrenb. Infus. p. 395.

CYPREL'LA, De Koninck.—A fossil

Ostrac-od, related to Cypridina ; carapace
aunulated by superficial transverse furrows.

Found in the Carboniferous Limestone of

Belgium and the British Islands.

Bibl. Be Koninck, Carb. Fuss. Belg.

1844, 589 ; Jones, M. Micros. Journ. 1870,

pi. 61. f. 10.

CYPPJDEL'LA, Be Kon.—A fossil Os-
tracod closely allied to Cypridina. Very
common in the Carboniferous Limestone of

the British Isles and Belgium.
Bibl. De Koninck, Carb. Foss. Belg.

1844, 590; Jones, M. Micr. Journ. 1870,
pi. 61. f. 9.

CYPRIDI'NA,M.-Edwards.—A genus of

Ostracode Entomostraca, fam. Cypridinidas.

Char. Valves oval or oblong, smooth,
notched antero-inferiorly, posterior end
somewhat produced. Superior antennae

seven-jointed; setaa of moderate length;

natatory branch of inferior antenn* nine-

jointed, bearing moderately long setae ; se-

condary branch very small, subulate. Basal

j oint of mandibular feet bearing an entire

subconical and densely hairy process; pe-

nultimate joint much elongated, and beset

on the internal margin with numerous
ringed seta? ; last joint very short and al-

most obsolete.

2 European species : C. Norvegica and C.

Messinensis.

Many fossil forms, apparently identical

with Cypridina, occur in the Mountain-
limestone and the Coal-measures of Europe
and the British Isles; some also in the

Maestricht Chalk.
Bibl. Brady, Zool. Proc. 1871, p. 289;

M.-Edwards, Hist. Nat. Crust, iii. p. 409.

CYPRIDOP'SlS,Br.—A genus of Ostra-

code Entomostraca, family Oypridaa.

Char. Those of Cypris, except that the

postabdominal rami are rudimentary and
setiform.

5 living British species. C. vidua, Br.=
Cypris vidua, Bd. ; C. villosa, Br.= Cypris
Westwoodii, Bd.
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Bibl. Brady, Linn. Tr. xxvi. 375 ; Ann.
Nat. Hist. 1872, ix. 64.

CY'PRIS, Miiller.—A genus of Ostracode

Entomostraca, fainity Cypridae.

Char. Lower antennas simple, with a

brush of setos and clawed at the apex ; setae

of upper antenna? very long- ; feet two pairs,

the last bent up between the valves. Post-

abdominal rami forming two elongate rami,

clawed at the apex. Animal swimming
freely.

Body enclosed within a bivalve, horny,

mostly subreniform or long oval carapace

or shell. Superior antenna? (PI. 15. fig. 18)

seven-jointed, with pretty long, mostly

feathery filaments, arising from the three or

four last joints. Inferior antennae (fig. 19)
leg-like, five-jointed, giving off the tuft of

usually feathery filaments, the last joint

terminated by four strong curved claws.

Labrum composed of a somewhat hood-
shaped piece, projecting between the two
inferior antennas ; labium or lower lip elon-

gated and triangular. Mandibles (fig. 20)
large, pointed at one end, with five teeth

at the other, and furnished with a three-

jointed setigerous palp, the, basal joint of

which has a small branchial joint with five

terminal digitations. First pair of jaws
(fig. 21) consisting of a large basal plate (</),

with four finger-like processes at its ante-

rior extremity, one of which is two-jointed,

and all terminated by several long fila-

ments ; from the outer edge of this plate

arises a large elongated branchial lamina

(6), giving off from its crescentic margin
nineteen long pectinate spines. Second
pair of jaws (fig. 22) small, and composed
of two flattened joints, the terminal one
having several rigid hairs at the end, and a

lateral palp-like process. First pair of feet

(fig. 23) slender and five-jointed, the last

joint with a strong hook. Second pair of

feet (fig. 24) four-jointed, the last joint

terminated by two short hooks and a spur-

like posterior filament.

Twenty-seven living British species.

C. virem (tristriata, Bd.) (PI. 15. figs.

17-25). Shell oval, and somewhat reni-

form, posteriorly exhibiting three narrow
oblique streaks or dark bands ; valves con-
vex, green, and covered with dense short

hairs. Near the centre of each valve are

about seven small lucid spots. Aquatic,

very common.
Several fossil Ostracoda are referred to

Oupris by palaeontologists.

Bibl. Baird, Brit. Entom. p. 151; Straus,

Mem. d. Mus. d. Hist. Nat. vii. 1821 ; Ed-
wards, Hist. Nat. Crust, iii. ; Brady, Linn.
Tr. xxvi. p. 360, and Ann. N. Hist. 1872,
ix. p. 64; Rup. Jones, Man. Tert. En-
tom., Palceont. Soc. 1856; Geol. Mag. vii.

p. 158.

CYSTIC OXIDE or CYSTINE.—

A

very rare component or constituent of uri-

nary calculi in man and the dog. It also

occurs in the urine, in solution and as a
crystalline deposit.

Cystine is insoluble in water and alcohol

;

soluble in mineral acids, but not in acetic

acid ; also soluble in solutions of fixed

alkalies, their carbonates, and in solution of
ammonia. It is precipitated from its solu-

tion by acetic acid.

Its crystals form colourless, regular six-

sided plates or prisms (PI. 9. group 5) ; the
larger crystals usually exhibit a number of
smaller hexagonaltables irregularly arranged
upon them ; sometimes rectangular plates

are met with. The crystals usually exhibit

but little colour with polarized light. Cys-
tine is most readily obtained in crystals from
a calculus, by solution in ammonia and spon-
taneous evaporation.

Some of the forms of lithic acid prepared
artificially, resemble those of cystine (PI. 8.

group 8 b); they may be distinguished by
the addition of ammonia, which dissolves

the cystine, but has little or no action upon
the uric acid.

Carbonate of potash also somewhat re-

sembles cystine in the form of its crystals

(PI. 6. fig. 13) ; but water or acetic acid will

at once distinguish them.
Bibl. See the Bibl. of Chemistry,

Animal.
CYSTICER'CUS, Rud.—A supposed

genus of Entozoa, of the order Sterelmintha,
and family Cystica.

Char. Individuals existing singly in a

cyst, and composed of a short body of a
Tania with a double crown of hooks, and
terminated posteriori)' by a larger or smaller
vesicle.

Head with four suctorial disks. Dujardin
admits five species.

Recent researches have shown that the
species of Cysticercus are the scoliees of

T ENI^E

C. edlulosa (PI. 16. fig. 3). The scolex

of Tienia solium. Head almost tetragonal

;

neck very short; body cylindrical, longer

than the vesicle; breadth of cyst half an
inch; length of body 1-6 to 2-5" (or 1"

when extended). Occurs in the anterior
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chamber and upon the conjunctiva of the

eye, also in the voluntary muscles and

brain of man ; in the cellular tissue of the

pig, producing the peculiar appearance of

"measly pork;" also in the ape, the dog,

the ox, the rat, &c.

C. faseiolaris (PI. 16. fig. S b, head of).

Occurs in the liver of the rat, the mouse, &c.

Bibl. Dujardin, Hist. d. Helminth, p. 632

;

Beneden, Vers Cestoides, &c, 1850; Cob-
bold, Entozoa.

CYS'TENE. See Cystic Oxide.
CYSTOCOCCUS, Nag. = Protococ-

ctxs.

C YSTO'DITJM.—A genus of Dicksoniese

(Polypodioid Ferns), with a curious false

indusium.
CYSTOPHRYS, Archer.—A genus of

Rhizopoda.
2 species : C. Hackeliana and C. octdea.

Bibl. Archer, Qn. Mic. Jn. 1869, p. 259.

CYSTOP'TERLS, Bernhardt—A genus

of Asplenieas (Polypodioid Ferns), contain-

Fig. 154.

Cystopteria ragilis.

A pinnule with the sori covered by the indusia.

Magnified 10 diameters.

ing several elegant little indigenous species

(fig. 154).

CYS'TOPUS.Leveille.—A genus ofUre-
dinei (Coniomycetous Fungi), of which the
' white rust ' common on cabbages and other

Cruciferous plants is a good example, ap-

pearing in white pustules, eventually burst-

ing and destroying the epidermis of the

leaves, stalks, flowers, and seed-vessels of

the infected plants. When fine slices of

these pustules are examined under the mi-
croscope, the mycelium is found, creeping

among the cells of the parenchyma, com-
posed of inarticulate, tubular, branched
filaments, with a colourless membrane and
whitish granular contents. Numerous rami-

fications spread out in the plane of the

epidermis ; while others spring up in tufts

of two to seven, or rarely singly, perpendi-
cular to the former, to produce spores.

These erect branches are at first mere
pouches proj ecting from the horizontal fila-

ments ; they gradually swell into ovate-

cylindrical or club-shaped sacs. The con-
tents in the summit of each such sac be-
come organized into a spore, which at length
quite fills up the top of the sac (sporange).

Then the sac or sporange becomes con-
stricted under this first spore, and the for-

mation of a second commences under the

constriction. This is repeated until a neck-
lace-like chain of spores is produced, the

spores subsequently becoming somewhat
C3'lindrical or cubical. The number appears

indefinite ; five and seven spores have been
found in a chain ; they are united by the
constricted portions of the sporange ; and
even when they have fallen apart, these

connecting pieces are seen projecting on
them like parts of a stalk from which they
have been broken off. Both the adherent
sporangial membrane and the smooth proper
coat of the spores are colourless, the con-

tents granular and whitish. Tulasne has
recently discovered another form of spore,

spheroidal or trigonal, and of a yellow co-

lour, only one or two of which are formed
from the end of a fertile filament. Oospores
are also found deeply seated amongst the
mycelium ; and zoospores have been found
by De Bary in C. candidus. See Uee-
dixei. British species :

C. candidus, Lev. Very common on
Cruciferee, producing great distortion in the
growth. Uredo Candida, Pers., Grev. Sc.

Crypt. Fl. t. 251.

C. cubicus, Str. On goatsbeard. Cooke,
Exs. no. 88.

C. Sepigoni,T)e By. On Spergulariarubra.

Cooke, Exs. no. 88.

C. spinulosis, De By. On Cirsium arvense.

Cooke, Exs. no. 89.

Bibl. Le'veille', Ann. des Sc. Nat. 3 ser.

viii. 369; Berkeley, Hort. Trans, iii. 265
(figs.) ; De Bary, Brandpilze, Berlin, 1853,

p. 20, pi. 2. figs. 3-7, and Ann. d. Sc. Nat.
1863, xx. p. 130 (zoospores) ; Tulasne, Ann.
des Sc. Nat. 4 ser. ii. 108, 171.

CYSTOSEI'RA, Ag.—A genus of Fuca-
cese (Fucoid Alga?), ofmuch-branched habit,

some species of which are common on rocks

in tide-pools or between tide-marks. The
gradually attenuated branches contain in-

flated air-sacs, at intervalsalong theirlength,

within their substance. The conceptacles
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are immersed in the ends of the branches,

which are pierced by their numerous pores.

They contain both spores and antheridia,

but not mixed ; the spores occur at the bot-

tom of the cavity, the antheridia above, near
the pore. The antheridia have only a single

coat. The antherozoids are expelled in a

mass, and soon after begin to move, turning

rapidly upon their axes. They are oval or

spherical in one direction, and rather com-
pressed in the other. They have two cilia

inserted on a red granule ; the long cilium

in front moves rapidly, while the posterior

short one is motionless. See Fucace^e.
Bibl. Harvey, Br. Mar. Alg. pi. IB;

Phyc. Brit. 133, &c. ; Thuret, Ann. des Sc.

Nat. 3 6<5r. xvi. pp. 7 & 10.

CYSTOT'RIOHA, Berk, and Broome.—
A supposed genus of Sphasronemei (Conio-
mycetous Fungi). Minute fungi forming
dots or lines upon wood from which the

bark has been stripped. Only one species

is described.

C. striola, Berk, and Br. Perithecia black,

with a reddish tinge, opening by a reddish

disk.

Bibl. Berk, and Br. Ann. Nat. Hist. 1850,

v. p. 457, pi, 12. fig. 10.

CYTHE'RE, Mull.—A genus of Ento-
mostraca, of the order Ostracoda, and family

Cytheridas.

Char. Shell usually hard, calcareous,

rough and uneven ; mouth with a lip and
labrum ; masticatory organs well developed;

mandibles toothed at the end ; lower an-

tennas four-jointed ; upper antennas five-

jointed, last three joints elongated, spini-

ferous ; feet in the male and female alike
;

internal lobe of the first pair of maxillas

well developed. Not capable of swimming.
Those having the valves almost regularly

oblong, with the surface very irregular, being

wrinkled, ridged, and beset with tubercles,

and crenulate or strongly toothed on the

margin, have been separated by Rupert
Jones under Cythereis.

46 living British species. Many fossil

Cythera? are recorded, which, however,

most probably belong to allied genera, un-
distinguishable by the valves alone. Brady
records 22 species as occurring in postter-

tiary deposits of Britain.

Bibl. Huh-d, Brit. Entom, y. 163; Brady,
Linn. Trans, xxvi. p. 394, and Ann. Nat.

Hist. ser. 4. ix. p. 68 ; Zoo!, Tr. v. 376.

OYTHERE'IS, Rup. Jones. See Cy-
THERE.
CYTHEREL'LA, R. Jones and Bosquet,

—A genus of Ostracode Entomostraca, fa-
mily Cytherellidas.

Char. Valves unequal, very thick and
calcareous, not notched in front. Upper
antennas very large, seven-jointed, and geni-
culate at the base ; lower broad, flattened,

and two-branched ; mandibles very small,
with a large pectinato-setose palp ; three
pairs of hinder limbs, scarcely pediform, the
two anterior pairs branchial, the others
rudimentary. Abdomen terminatingin two
very small, narrow, spiniferous lamina?.
Ova and embryos borne beneath the shell

of the female.

2 living British species, C. scotica and C.

Items; from deep dredging in the Minch.
Numerous fossil species, from the Carboni-
ferous to Tertiary strata inclusive.

Bibl. Brady, Linn. Tr. xxvi. p. 472;
Zool. Tr. v. 362 ; R. Jones, Mon. Cret. En-
tom. 1849, p. 28 ; Mon. Tert. Entom., Pu-
lsion. Soc. 1856, p. 54.

CYTHERELLI'NAJones.—An obscure
fossil Ostracod, very common in the Upper
Silurian strata of Britain and Europe.

Bibl. R. Jones, Ann, N. Hist. ser. 4. iii.

p. 215.

CYTHERIDEA, Bosquet—A genus of
Ostracode Entomostraca, family Cytheridse.

Char. Shell subtriangidar, thick and com-
pact, smooth, pitted, papillose or rugose.
Mouth with a lip and labrum ; masticatory
organs well developed ; mandibles toothed
at apex; lower antennas four-jointed

; upper
five-jointed, last three joints elongated,
spiniferous ; feet in male and female unlike

;

right foot of first pah- in the male prehen-
sile, right of the second pair weak and ru-
dimentary.

10 living British species. Several fossil

Cretaceous and Tertiary species.

Bibl. Brady, Linn. Trans, xxvi. p. 421

;

Zool. Tr. v. 370; R. Jones, Man. Tert, En-
tom., Pal, Soc. 1856, p. 40, and Geol. Mao.
vii. 76, 158.

CYTHERIDE'IS, Jones.—A subgenus
of Ostracode Entomostraca.

1 living British species, C. siibulata ; some
fossil.reputed species, Cretaceous and Ter-
tiary.

Bibl. Jones, Monyr. Tert, Entom., Pa-
Iceontog. Soc. 1856, p. 46 (shell) ; Brady,
Ann, Nat, Hist, 1872, ix. p. 58 (animal)."

CYTHEROPSIS, Sars = EucytJwrc,

Brady.
CYTHEROP'TERON, Sars.—A genus

of Ostracode Entomostraca.
Char. Valves of shell unequal, with pro-
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ruinent lateral alas. Mouth with labium
and labruui ; masticatory organs well deve-

loped; mandibles toothed; lower antennse

five-jointed; upper five-j ointed
;
postabdo-

minal lobes broad and short, with three setae

;

eyes none.

9 living British species. Also some Cre-

taceous and Tertiary species.

Bibl. Brady, Linn. Trans, xxvi. p. 447,

and Ann. Nat. Hist. 1872, ix. p. 01 ; R.
Jones, Geo!. Mag. vii. 76 and 158.

CYTHERU'RA, Sars.—A genus of Os-
tracode Entomostraea.

Char. Shell oblong or subtriangular; pos-

terior extremity prolonged into a beak. Su-
perior antennse six-jointed, shortly setose,

tapering ; inferior antennae five-j ointed

;

terminal claws short ; mandibles robust

;

teeth blunt ; eyes two.
24 living British species ; also some Cre-

taceous and Tertiary species.

Bibl. Brady, Linn. Trans, xxvi. 439, and
Ann. Nat. Hist. 1872, ix. p. 55; R. Jones,

Geol. Man. vii. 77, 158.

CYTIS'PORA, Ehrenb.—A genus of

Sphoeronemei (Coniomycetous Fungi), re-

markable for emitting the minute bodies

formerly regarded as spores, agglutinated

together into a more or less gelatinous mass,

in the form of a tendril. Ihe relationship

between the forms called Cytispora and va-

rious species of Sphceria has long been no-

ticed ; and Fries stated that he had seen C.

letieostoma pass into 8. leucostoma. C.fugax
was stated by Berkeley to be exactly analo-r

gous to S. salicina. Recent researches

seem to prove that the present genus, with
Septoria and others, are really only forms

belonging to various Ascomycetous Fungi,

and that they bear the same relationship to

the latter as the spermogonia of Lichens
do to the theciferous fructification. Hence
the so-called spores of Cytispora &c. ap-

pear in reality to be the spermatid or stylo-

spores of the Sphaeriacei. As these ques-

tions are not yet completely worked out,

we retain the names of these pseudo-genera

and species in the present work. See Spils:-

EIACEI.
1. Cytispora rubescens, Fr. Disk dirty

brown; spores (?) reddish. On Rosaceae.

2. C. chrysosperma, Pers. Disk black

;

spores yellow. On Poplar bark.

3. C. carphosperma, Fr. Disk dingy

;

spores straw-coloured. On Hawthorn and
other Rosaceae.

4. C leucosperma, Pers. Disk dirty white

;

spores white. On various trees. Common.

Nemasporum rosarum, Grev. Scot. Crypt.

Fl. t. 20.

5. C. fugax, Bull. Disk dirty brown

;

spores pale. On willow branches. Very
common.

6. C. orbicularis, Berk. Disk yellowish
;

spores pale vinous red. Upon small orange

gourds. Berkeley, Ann. Nat. Hist. i. pi. 7.

fig. 6.

7. C. Hcndersom, Berk, and Broome.
Disk whitish; spores large, dirty white. On
Dog-rose. Berk, and Br. Ann. Nat. Hist.

2 ser. v. 379.

C. pidveracea, Berk. Br. Flora= Ceutho-

spora Phacidioides, Desm.
Bibl. Berkeley, Brit. Flor. vol. ii. pt. 2.

p. 281, Crypt.Bot. p. 331 ; Berk, and Broome,
Hooker's Jn. of Bot. iii. 319 ; Tulasne, Ann.
des Sc. Nat. 3 ser. xv. p. 375 (Ann. Nat.

Hist. 2nd ser. viii. 114) ; Ann. des Sc. Nat.

xx. p. 129 ; ibid. 4 ser. v. p. 115 ; Bot. Zeit.

xi. 49 (1853).
CYTOBLAST. See Nucleus.
CYTOBLASTEMA, or, for brevity, Bla-

stema, or Protoplasm.—The amorphous
proteine-substance by which animal and
vegetable cells are formed, or of which they
are wholly composed. See Cells, and Pro-
toplasm.
CY'TODE.—A term applied by Hiickel

to an organism consisting of a simple lump
of sarcode = to our protoplast (1856).

Bibl. Hiickel, Gen. Morph. i. p. 269.

D.

DACRY'MYCES, Fries.—A genus of

Tremellini (Hymenomycetous Fungi), con-
sisting of lobulated gelatinous bodies grow-
ing upon wood. D. stillatus, a common
species, is yellow or red, turning brown
when dried. Tulasne has recently published
some curious observations on this genus,

showing that the spores produced on the

basidia of the external hymenial layer, are

of two kinds, and, while one kind germi-
nates, the other kind produces minute
stalked bodies, one from each chamber of

the septate spore, destitute of germinative

power (spermatia ?).

Bebl. Berkeley, Hook. Brit. Fl. v. pt. 2.

p. 219; Crypt. Bot. p. 353; Greville, -Sc.

Crypt. Fl. pi. 159; Tulasne, Ann. des Sc.

Nat. 3 se"r. xix. 211, pi. 12 & 13.

DACTYLI'NA, Nyl.—A doubtful genus
of Lichens.

1 species, D. arctica, Hook. A singular
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fungus -looking plant, inhabiting Arctic

America.
Bibl. Leighton, Linn. Joum. ix. p. 192,

pi. 2. fig. 11-17.

DACTYLTUM, Nees.—A genus ofMuce-
dines (Hyphomycetous Fungi), nearly allied

to Trichothecium, consisting

of moulds growing over de-
caying plants. Fries refers

Corda's species of DactyKum
to Dendryphium. One spe-

cies, Dactylium oogenum,
Montagne, is remarkable for

its place of occurrence : it

grows upon the surface of

the membrane within the
shell of the eggs of fowls

and other birds. It does not

appear to have been observed
in this country ; but several

foreign writers have investi-,, . ,.

gated it; and from the ex- A fertile flla.

periments made by Spring ment with septate

and Wittich, it appears that ?Porea
,

uP°n its

., ,
-i , • branches.

the spores pass through on- Magn. 200 diams.

flees existing in the shell, and
germinate in the interior, often in the air-

chamber. A full account of this plant, and
of the literature, is given by Ch. Robin.
Many of the species are undoubtedly coni-

diiferous forms of Sphterice (Tulasne, Carpo-
logia). See Dendryphium and Helmin-
thospoeium. British species

:

1. D. pyriforme, Fr. On mouldering
stems of herbaceous plants.

2. D. macrosporum, Fr. On rotton wood,
leaves, and fungi.

3. D.dendroides,~Fr. On decaying agarics,
&c. Very common. Grev. Sc. Crypt. Fl.

pi. 126. fig. 1.

4. D. obocatitm, Berk. On willow twigs,

in damp. Ann. Nat. Hist. vi. pi. 14. fig. 26.

5. D. spharocephalum, Berk. On dead
ivy-twigs, /. c. tig. 27.

6. D. tenellum, Fr. On moss.

Bibl. Berk, in Hook. Brit. Fl. v. pt. 2.

p. 345 ; Ann. Nat. Hist, ut supra ; Berk, and
Broome, Ann. Nat. Hist. 2 ser. vii. p. 102

;

Ch. Robin, Veget. Parasites, 2nd ed. 643,

pi. 2. figs. 5 & 6; Fries, Syst. Myc. iii. p. 414;
Summa Veget. 491.

DACTYLOCOC'CUS,Nag.—A genus of

Palmellaceous Algre.

Bibl. Nageli, Einz. Alg. p. 85; Raben-
horst, Fl. Alg. iii. p. 46 (tig.).

DACTYLOPORA, Lam.—One of the
Foraminifera imperforata. The simplest

form presents a set of sac-like chambers,

side by side, for a part or the whole of a
circle, with their mouths in one direction

along the inner median line. Various mo-
difications lead to the structure of a. cylinder

of such rings, with interspaces, thickened
walls, and subsidiary cavities. The simple
forms (D. eruca, PL 18. f. 53) live in the
tropical seas. The more complicated species

are of Tertiary age in France, Italy, and
San Domingo; D. reticulata (PI. 18. f. 54)
is one of these.

Bibl. Parker and Jones, Ann. N. H.
ser. 3. v. 473 ; Carpenter, Introd. For. 127.

DACTYLOPUS, Claus.—A genus of
Entomostraca, order Copepoda.
D. tisboides. Marine.
Bibl. Claus, Copepod. p. 127 ; Brady,

Trans. Northumberland, §c.

DALTO'NIA, Hook, and Tayl.—A genus
of Pleurocarpous Mosses, the species given
being restored here on account of the struc-

ture of the leaf, while D. heteromalla of

Hooker goes to Hypnum on the same
ground.

D. splanchnoides,llo6k. and T.=HooJceria
splaneh., Hook.
DAM^E'US, Koch. See Belba.
DAM'MARA-" Gum." — The resin of

Dammara anstralis, N. O. Pinaceae, is often

used, dissolved in benzole, as a varnish

;

but it is very apt to crack, and therefore

not to be recommended.
DAN^A, Smith.—A genus of Marat-

Fig. 156.

Danfea.

Part of a pinnule with son.

Magnified 5 diameters.

tiaceous Ferns, whence the family is some-
times called also Danoencere. Exotic.

DAPHNE, L. See Thtmeleaceje.
DAPHNEL'LA, Baird. — A genus of

Entomostraca, of the order Cladocera, and
family Daphniad®.

Char. Inferior antennas very large, pos-

terior branch two-iointed only.

D. Wingii (PI. 15. fig. 27). Aquatic.

Bibl. Baird, Brit. Entomos. p. 109.
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DAPH'NIA, Miill.—A genus of Enter
mostraca, of the order Cladocera, and family
Daphniadse.

Char. Head produced into a more or less

prominent beak ; superior antennae situated

beneath the beak, either one-jointed or con-
sisting of a minute tubercle with a tuft of

short filaments ; inferior antenna? large and
powerful, two-branched, one branch three-

jointed, the other four-jointed; five pairs

of legs.

Valves of the carapace finely reticulated,

and terminated below by a longer or shorter

serrated spine. Anterior branch of inferior

antennse (PI. 15. fig. 28 b) four-j ointed, first

joint very short; from the end of the third

a long filament arises, and the fourth joint

is terminated by three others
;

posterior

branch three-jointed, the first and second

j oints sending off a long filament, the third

terminated by three of them ; the filaments

are jointed near the middle, and usually

feathery. Eye spherical, with about twenty
lenses. Labrum (PL 15. fig. 35) flattened,

and with a large hairy lobule at the end.

Mandibles (PI. 15. fig. 34) consisting of a
fleshy-looking body, bent inwards near the

end, and terminated by numerous minute
teeth. Jaws (PL 15. fig. 36) composed of a

strong body terminated by four horny spines,

three ofwhich are curved inwards. Legs five

pairs, those of the first pair in the female
(PL 15. fig. 29) three-jointed ; upon the

outer edge of the second joint are three

small projections, each with four or five

long jointed seta?; terminal joint very
small, and with one or two similar seta?

;

the seta? not plumose. In the male they
are more slender, with a strong claw at the

end of the second joint, while the seta

arising from the terminal joint is very long,

nearly the length of the body, and floats

outside the shell.

The second (PL 15. fig. 30), third (fig. 31)
and fourth (fig. 32) pairs of legs are bran-

chial and somewhat similar, the joints fur-

nished with jointed and mostly plumose
setse, and a branchial plate also giving off

numerous plumose setae. The fifth pair of

legs (fig. 33) are three-jointed, the portion

corresponding to the branchial plate rounded
and without filaments ; above this is a
curved, jointed, and plumose spine, the

third and fourth joints forming finger-like

processes springing from the lower end of

the leg, with two or three plumose setse.

The branchial legs are constantly in motion
during life ; and this gives rise to the

quivering appearance seen in the Daphnice
with the naked eye or a simple lens.

The ova on their escape from the body
become lodged between the back of the ani-

mal and the shell, where they remain until

completely hatched ; but at certain seasons
of the year ephippial or winter-ova (PL 15.

fig. 37) are produced (Entomostraca).
According to Lubbock's observations, the

latter only are true ova; although both
kinds become hatched and perfectly deve-
loped, this may occur without impreg-
nation.

Seven British species of Daplmia are re-

cognized : some of them may be found in

almost every collection of water, which they
frequently colour.

D. pidex (PL 15. fig. 28) (common water-
flea) . Valves oval, their dorsal margin not
serrated

; head large, rounded above and in

front; superior antennas (PL 15. fig. 28a)
very small; filaments of inferior antennse
plumose

; posterior portion of abdomen with
four projections at its curve, the first pro-
longed and bent upwards ; below these are

two jointed filaments; the end portion has
two dentate arches, and terminates in two
strong hooks.

Some other species are common ; but their

essential characters have not been briefly

expressed.

BrBL. Baird,.Bni..Eto-

tom. p.89; Lubbock,^4««.
Nat. Hist. 1857,22.257;
Ley&ig,Natur(/eschicht.d.

Daphnid. I860.

DARWINEL'LA,
Brady (= Polychelcs,~B.),

—A genus of Ostracode
Entomostraca.

1 British species : D.
Stevensoni.

Bibl. Brady, Ann.
Nat. Hist. ser. 4. vi. p. 25.

DA'SYA, Ag.—A ge-

nus of Rhodonielacese
(Florideous Alga?), con-
sisting of tufted filamen-

tous sea-weeds, of a red,

brown, or purple colour,

growing on rocks near

low-water mark. The
principal filaments are

stoutish, branched, and
clothed with branched
ramules, upon which are

borne the stichklia containing tetraspores

(fig. 157), or ceramidia containing spores,

Q

Fig. 157.

Dasya Kiitzingiana.

Magnified 50 diams.
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on distinct plants. Four British species are

recorded, of which D. coccinea and D. Ar-
buscula are the commonest. The wood-cut
(from Kiitzing) represents a branched ra-

mule bearing a stichidium with two rows
of tetraspores, from an Italian species.

Bibl. Harvey, Brit. Mar. A/c/ce, 93, pi.

12 B; Phyc. Brit. pi. 40. 224, 225 & 253.

DASY'DYTES, Gosse.—A genus of Ro-
tatoria, of the family Ichthydina.

Char. Eyes absent ; body furnished with
bristle-like hairs ; tail simple, truncate.

1. D. goniathrix. Hairs long, each hair

bent at an abrupt angle ; neck constricted

;

length 1-146" ; aquatic.

2. D. antmniger. Hair short, downy ; a

pencil of long hairs at each angle of the

posterior extremity of the body ; head with
two club-shaped organs resembling antennas

;

length 1-170".

Bibl. Gosse, Ann. Nat. Hist. viii. 1851,

p. 198.

DASYGLCE'A, Thwaites (in Kiitzing).

—A genus of Oscillatoriaeese (Oonfervoid

Algre), forming a shapeless gelatinous stra-

tum in marshy places ; filaments sheathed,

open at the ends. One species is described.

I). amorplia, Berk. (PL 4. fig. 11). Fila-

ments curled and entangled, sheaths very
large, 1-220 to 1-50".

Bibl. Encj. Botany,Supp.29i\; Kiitzing,

Species Ale/, p. 272; Tab. Phycol. Cent. i.

pi. 72. fig.'2.

DAVAL'LIA, Sm. See Davallie^:.
DAVALLTE^E.—A subtribe of Polypo-

dioid Ferns.

Fig. 158.

DaTalJia pyvidata.

A pinnule with sori. A Borus with the
Magn. 5 diams. Lndusiuni cut open.

Magn. 15 diam.

Illustrative Genera.

1. Davallia. Sori globose, infra-marginal;
indusium somewhat urn- or cup-shaped, the
mouth truncated (figs. 158 and 159). Veins
pinnate.

2. IAndseua. Sorus linear, infra-marginal,
continuous; indusium linear, elongated,

continuous, parallel with the margin of the

leaf, free outside. Veins dichotomous.
3. Dictyoxiphium. Sorus and indusium

as in No. 2. "Veins anastomosing, with free

venules.

4. Schizoloma. Sorus and indusium as in

No. 2. Veins anastomosing in hexagonoid
meshes.

DEGENERATION, FATT Y.—The ab-
normal deposition of free fatty matter in the

histological elements of animal bodies.

When, from whatever cause, the normal
functions of the morphological elements of

a tissue—cells, or the secondary deposits

formed in them—become languid or inter-

rupted, free globules of fat or oil become
visible in them ; and as the deposition of

this fatty matter increases in amount, the
tissue loses to a greater or less extent its

natural vital and physical properties ; hence
it is said to be in a state of fatty degenera-
tion. The discovery of the fatty degenera-
tion of tissues is probably one of the most
valuable fruitsof microscopic study in regard
to medical science ; for it has shown us that
maladies supposed formerly to arise from too

great abundance of the circulating fluid, have
really had their origin in a decayed state of

the tubes or vessels in which the fluid was
contained, and that the natural process of

human decays as it is called, is a morbid pro-
cess or disease, probably to a certain extent
as remediable or preventible as many other
diseases to which man is naturally liable.

Here is indeed a matter of deep interest.

In addition to the deposition of fat within
the elements of a tissue undergoing fatty

degeneration, amorphous finely granular
proteine-matters are sometimes found ; oc-
casionally also brown, yellow, red, or black
granular pigment is met with (pigmentary
degeneration), together with amorphous or
crystalline calcareous salts, as the carbonate
and phosphate of lime &c. (calcareous de-
generation) ; sometimes the fatty matter is

crystalline, it then generally consists of

cholesterine.

Fatty degeneration of cells is well seen in

those of the liver when undergoing this

change. In the normal state, these as well
as most cells, except those of true fatty tis-

sue, contain merely one or two very minute
or no globules of fat,—whilst in the dege-
nerated tissue they contain a considerable

number of larger or smaller globules (fig.

100). At the same time, the cell-walls and
nuclei become thinner and paler, or atro-

phied. A similar state to that which is
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abnormal in man is normal in the lower ani-

mals. Sometimes the substance intervening

between cells becomes degenerated, and thus

Fig. 160.

Cells of the human liver: a, nearly normal cells; 6,

cells with pigment granules; c, cells containing fatty
matter.

Magnified 100 diameters.

we have intercellular fatty degeneration

(PL 30. fig. 15). Other instances of fatty

degeneration are noticed under the respective

heads of the tissues &c, as the Graafian

vesicles and the cells of the corpora lutea

(Ovary), the epithelia of the mucous and
serous membranes,and of the various glands,

the vessels, the exudation-corpuscles of in-

flammation, the muscles, &c.

The fatty degeneration of the capillaries is

represented in PL 30. fig. 13. In the larger

blood-vessels, when reaching a more ad-

vanced degree, it forms atheroma.

It might appear paradoxical to regard the

presence of numerous fat-globules, in such

instances as the cells of cancer, and the

exudation-cells of inflammation, where the

vital processes are so evidently augmented,
as indicating a state of degeneration. But in

these, as in other instances, the functions of

the cells, after the latter have attained their

full development, cease, and the cells un-

dergo degeneration and decay.

The free fatty matter is probably derived

in general from the liberation of that pre-

viously dissolved in the contents of the

cell ; but it may be produced by the for-

mation of fatty matter from the proteine or

other constituents of the cell-contents. It

is curious that portions of the flesh and
other proteine-components of one animal,

when kept in the peritoneal cavity ofanother

living animal, will undergo fatty degenera-

tion. The formation of adipocire is proba-

bly an instance of post-mortem fatty dege-
neration. See Fat.

Fig. 101.

Bibl. Virchow, Path. Cell. (Picard) 1861;
Wedl, Grundmge d. Path, Hist. ; Forster,

Handb. d. Spec. Path. Anat. ; Wagner, Nachr.
d. Oes. d. Wiss. s. Gbttingen, 1851 (Chcm.
Gaz. is. p. 309) ; Green,' Path. 8,-c. 1871

;

Rindneisch, Lehrb. d. Path. Geweb.
DELAVA'LIA, Brady.—A genus of En-

tomostraca, order Copepoda.
D. palustris. Northumberland.
Bibl. Brady, Trans. Northumberland 8fC.

DELESSE'RIA, Lamx.—A genus ofDe-
lesseriacere (Florideous

Alga?), consisting of

sea-weeds with a flat,

membranaceous, rose- '

coloured frond, having
a percurrent midri b,

growing on rocks or

on other larger Algpe,

mostly from 2 to 8
inches high. Six spe-

cies are described as

British, most of them
common. The leaf-like

lobes of the frond arise

from a kind of stalk, or

from the midribs of Delesseria sanguinea.
older lobes. The tex- Midribs of fronds in ven-
ture is densely paren- ter bearing sporophylls.

chymatous throughout. Nat ' size '

D. sanguinea ripens its fruit in the winter

;

and then the membranous part of the fronds

decays, leaving the midribs clothed with
tufts of the sporophylls or leafy lobes con-

taining the tetraspores (fig. 161), and stalked

coccidia containing the spores. The fructi-

fication is somewhat similar in D. alata,

while in D. sinuosa the coccidia are im-
mersed in the frond, and the tetraspores in

cilia-like processes fringing its margin ; and
in D. Hypoglossum the coccidia are seated

on the midrib, and the tetraspores arranged

in longitudinal linear rows like sori on each
side of the midrib.

Bibl. Harvey, Brit. Mar. Algte. p. 113,

pi. 15 A ; Phyc. Brit. pis. 2, 26, 83, 151,

247, 259 ; Greville, Ala. Brit. pis. 72-74, 76.

DELESSERIA'CE.E.—A family of Flo-

rideee. Rosy or purplish red, or blood-red

sea-weeds, with a leafy, or rarely filiform,

areolated, inarticulate frond, composed of

polygonal cells. Lobes of the frond deli-

cately membranous. Fructification double

:

1. Conceptacles (coccidia) external, or half-

immersed, hemispherical, usually imperfo-

rate, containing beneath a membranous peri-

carp a tuft of dichotomous filaments, whose
articulations are finally changed into spores.

0,2
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2. Tetraspores in distinctly definite sori,

either scattered through the frond or placed

in proper fruit-lobes or sporophylls.

Synopsis of British Genera.

1. Detesseria. Frond leafy, of definite

form, -with a percurrent midrib.

2. Nitophylhtm. Frondlenfy, of indefinite

form, without a midrib (sometimes traversed

by vague, vanishing nerves).

3. Plocamium. Frond linear or filiform,

compressed, much branched, distichous;

ramuli pectinate, secund.

Bibl. See the genera.

DEMATIE'L—A family of Hyphomy-
cetous Fungi, growing on the dead parts of

plants, and characterized by the mostly

septate spores being attached to rigid thick-

walled filaments, which are continuous or

septate.

According to the observations of Tulasne,

many of the supposed genera of this family

are merely conidiiferous states of Ascomy-
cetous Fungi ; for instance Cladosporium.

"We enumerate them here according to the

older arrangement, as their history is not

yet fully cleared up.

Synopsis of British Genera.

1. Cephalotrichum. Fertile filaments

stalk-like, erect, septate, terminating in a

globose capitule formed by radiating forked

or ternate branches bearing globular spores

at their tips.

2. Sporocybe. Filaments rather fibrous,

subulate, capitate, bearing simple spores

conglobated into a terminal head.

3. (Edemium. Filaments rigid, erect, al-

most continuous, or aunulated, bearing at

the sides globular masses of spores.

4. Myxotriehum. Filaments erect, scarcely

septate ; fertile branches crowned byglobules
of heterogeneous conglutinated spores.

5. Hehninthosporiiiin. Filaments erect,

simple, septate; spores transversely sep-

tate.

0. Bolacotrieha. Filaments simple, uni-

formly articulate at the apex ; spores con-

glomerated, large, globular, shortly stalked,

contents distinctly granular.

7. Triposporiian. Filaments erect, sep-

tate, sterile branches solitary, more or less

spreading ; fertile branches shorter, bearing

at the tips solitary, stellate, mostly very
shortly stalked spores.

8. Ilelieosporitnn. Filaments erect, subu-
late, closely septate, continuous and dia-

phanous at the summit; spores thread-like,

septate, spirally coiled, then expanding
themselves with elasticity.

9. Cladotriehuni. Filaments erect, septate,

branched ; branches and branchlets bearing

septate spores at their tips.

10. Dematium. Filaments erect, septate,

with verticillate branchlets below, simple

and whip-like above ; spores crowded on the

apices of the ramules.

11. Cladosporium. Filaments erect, sep-

tate above, bearing the spores arranged in

rows forming short moniliform branchlets.

12. Macrosporium. Filaments suberect,

septate, delicate, evanescent, bearing erect,

stipitate spores, with many transverse and
usually some longitudinal septa.

13. Arthrinium. Filaments tufted, sub-
erect, annulate, with opaque thickish septa

;

spores fusiform, septate, large.

14. Camptoum. Filaments as in the pre-

ceding ; spores ovate, curved, small.

15. Arthrobotryum. Common stem com-
posed of jointed filaments. Spores large,

radiating, so as to form a little head, dark,

septate.

16. Dendryphhim. Filaments free, join-

ted, simple below, branched above; branches
and branchlets often monilioid ; spores sep-

tate, acrogenous, concatenated.

17. I'ericonia. Stem composed of fasci-

culated compacted filaments ; head glo-

bose ; spores fixed to the free tips of the
filaments.

18. Saplographiuin. Filaments jointed,

free, black ; spores concatenate, hyaline.

19. Monotospora. Filaments free, black,

bearing one or rarely two (by division)

large, black, subglobose spores at their

tips.

20. Helicoma. Filaments erect, dark,

jointed, bearing on their sides pale, flat,

spiral spores.

21. Polythrineiinn. Filaments moniliform;
spores springing from the midst of the fila-

ments, didymous.
22. Gonatosporium. Filaments erect,

jointed, thickened at the articulations;

spores irregularly biconical, somewhat an-
gular, attached in whorls.

23. Sjiorodum. Filaments erect, jointed;
threads of inarticulate spores moniliform,
seated towards their base.

Allied or uncertain Genera.

Blastotrichiim. Pedicels ascending or
floating, very much branched, continuous

;

spores oblong, transversely septate.

Stac/iyobotrys. Pedicels branched, sep-
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tate; branches crowned at the tips with
whorls of mammillary very short branchlets

forming a capituluni ; spores didynious.

Helicotrichum. Filaments creeping,

branched, septate only at the tips ; spores

spirally cm-led, somewhat septate.

DEMA'TIUM, Pers.—A genus of Dema-
tiei (Ilyphomj'eetous Fungi), growing upon

Fig. 162. Fig. 163.

\

Fig. 164.

Dematium griseum. Magnified 200 diameters.

dry leaves, bark, &c, distinguished by the

sporiferous branchlets arising closely toge-

ther near the base of the erect filaments.

British species

:

1. B. (jriseum, Pers. (figs. 162-4). On
rotten hazel-stumps. Chaiopsis Wauchii,

Grev. Sc. Crypt. Fl. pi. 236. See Echdto-
BOTBYUM.

Bibl. Berk. Hook. Brit. Fl. v. pt. 2. p. 338

;

Ann. Nat. Hist. i. 260, vi. 435 ; Grev. 1. c.

;

Fries, Sum. Veg. 499 ; Corda, Icon. Flint/.

i. pi. 4. figs. 242, 243.

DEMO'DEX, Owen (Simonia, Gerv.).—
A genus of Arachnida, the exact systematic

position of which is doubtful, although
usually placed in the family Acarina.

Cliar. Legs terminated by four or five

claws (only one, Beck), no acetabula ; ab-
domen anmdose.
B. foUiculorum (PI. 2. fig. 42), the Aca-

rus, Simonia, or Fntozoon foUiculorum of

some authors, inhabits the sebaceous and
hair-follicles of the human skin. The mi-
nute size of the various parts renders it ex-

tremely difficult to isolate them. It varies

in length from about 1-150 to 1-50".

At the anterior part of the body are two
two-jointed organs (PL 2. fig. 43 a), the basal

joint longest, the distal smallest, and proba-

bly terminated like the feet by claws ; these

appear to represent palpi. Between these

are two narrow elongated organs (fig. 43 b),

the nature of which is doubtful ; by some
they are regarded as forming a suctorial

rostrum, by others as constituting rnaxillfe

or mandibles. Above these is a triangular

labrum (fig. 43 c); a labium has also been
described.

Above or upon the basal joint of the palpi

are two minute tubercles, one on each side

(fig. 43 d). Similar tubercles are seen upon
the dorsal surface of the thorax, between
the second and third, and the third and
fourth pairs of legs.

On each side of the thorax are four pairs

of very short conical legs ; these are appa-
rently three-jointed,and marked bj' irregular

fine transverse striae.

The abdomen is longer than the thorax,

tapers posteriorly, and exhibits indications

of transverse rings, in the form of numerous
delicate transverse lines.

These animals may be obtained by press-

ing out the contents of the follicles existing

upon the sides and aire of the nose, especially

when these appear enlarged, whitish, and
exhibit a terminal black spot. A drop of oil

should then be added to the secretion, and
the whole allowed to macerate for some
hours at a gentle heat. Or the secretion

may be digested in a mixture of alcohol and
ether, to dissolve the fatty matter, and then
treated with solution of potash.

The secretion contains the ova, the young
animals, and the exuvias. When contained
in the follicles, the tail is directed towards
their orifice.

A species of Bemodex was found by Top-
ping in the pustules of the skin of a dog
affected with the "mange." This appears
to agree in structure with B. foUiculorum

;

but its average size is less, amounting to

1-150 to 1-100" in length. It does not ap-

pear to constitute a distinct species ; for

Gruby found that, by inoculating the dog
with the human parasite, a disease resem-
bling, if not identical with, the mange was
produced.

Bibl. Simon, Mutter's Archiv, 1842, p.
218 ; Owen, Hunt. Led. i. p. 251 ; Gervais,
IValckenaer's Apteres, iii. p. 282 ; Wilson,
Tr. Hot/. Soc. 1844, p. 305 ; Tulk, Ann. Nat.
Hist. 1844, xiii. p. 75 ; Gruby, Ed. Month.
Journ. vii. p. 333 ; Wedl, Path. Hist. p. 803;
R. Beck, TheAchr. Micr. p. 6, pi. 24. fig. 1

(excellent).

DENDRITI'NA, D'Orb.—The nautiloid,

or compactly discoidal, condition of Pene-
roplis. Common in tropical seas.

Bibl. Carpenter, Introd. For. 88.

DENDROCOME'TES, Stein.—A doubt-

fid genus of Acinetina. The single species,
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D. paradoxus (PI. 25. fig-. 36), is supposed

by Stein to constitute the resting' stage or

Acineta-iorm of Spirochona gemmipara. It

is found upon the gill-plates of Gummarus
pulex.

Bibl. Stein, Siebold and KoMker's Zeit-

schr. 1852, iii. p. 492 ; id. Die Infus. p. 205.

DENDROSO'MA, Ehr.—
A

' genus of

Rhizopoda, of the family Acinetina.

Char. Consists of a thick branched pedicle,

fixed at its base, the branches supporting at

their ends numerous bodies, a little larger

than the pedicles, each resembling an Ac-
tinophrys.

£>. radians. Bodies conical, thick, soft

and smooth, alternately branched ; branches

incrassate and tentaculate at the ends. Size
1-06". Aquatic.

Bibl. Ehrenberg, Infus. p. 316 ; CI. &
Lachrn. Inf. iii. p. 140 (fig'.).

DENDRYPH'IUM, Wallr.—A genus of

Dematiei (Hyphomycetous
Eungi),consistingofmoulds
growing over dead herba-
ceous plants, nearly related

to DactyKum ; but there are

often several spores chained

together at the tips of the

branches ; perhaps not di-

stinct from Brachi/cladium,

Oorda,whosespecies ofDae-
tijlium (fig. 165) are brought
under this genus by Fries.

British species :

1. D. curium, Berk, and
On dead stems. Ann.
Hist. 2 ser. vii. pi. 0.

Fig. 165

D. laxum, Berk, and
On dead stems. L. c.

Dendryphium fu-

mosum.
Magn. 2U0 diams.

Br.

Nat.

fig.:

2.

l?r.

fig. 10.

3. D. grtsenm, Berk, and Br. On dead
stems. L. c. fig. 11.

Bibl. Berkeley and Broome, I. c. p. 176,
pi. 6. ; Fries, Summa Tenet. 504.

DENTALI'NA, D'Orbigny.—The bent,

oblique, and somewhat excentric varieties

of Nodosaria pass under this name for con-
venience rather than for zoological reasons.

Innumerable modifications of these curved
and tapering stichostegian Foraminifera oc-

cur in all formations from the Carbonifer-
ous to the Tertiary, and abound in existing

seas. D. communis, D'Orb. (PL 18. f. S3)
is the type, and has persisted the longest of
any.

Bibl. D'Orb. For. Foss. Tien, 1840;
Williamson, lice. For. 17; Morris, Brit.

Foss. 34 ; Carpenter, Introd. Foram. 163
;

Jones, Parker, and Brad}', Monog. Foram.
Crag, Pal. Soc. 1866, 53, Sc.
DENTALINOFSIS, Reuss—A sticho-

stegian Nodosarina, commencing in its

gTowth as a Rhubdogonium (Orthocerina),

and continuing as a Dentalina. Only fossil

;

Cretaceous.

Bibl. Reuss, Sitzimgsb. Akad. Wien, xliv.

367.

DENTICEL'LA, Ehr. See Biddtjlphia.
DENTIC'ULA, Kiitz.—A genus of Dia-

tomaeeee.

Char. Frustules free, single or binate,

straight, oblong or linear in front view

;

valves elliptical or narrowed at the ends,

transversely striated. Aquatic.

Striae mostly coarse, not resolvable into

dots (costas) ; valves without a median line

or nodules ; ends of the stria? visible at the
margins of the front view of the frustules

;

no internal septa.

Five British species. Seven European
species ; one fossil (California).

I). obtusa ( PL 12. fig. 25 : d, front view

;

c, valve). Valves lanceolate, attenuate and
obtuse at the ends; length 1-330".

The other species differ principally in

size ; D. sinuata is undulate in side view.
Bibl. Kiitzing, Sp. Alg. p. 11 ; Smith,

Brit. JDiat. ii. 19 ; Rabenhorst, Ft. Alg. i.

p. 114.

DEPA'RIA, Hooker.—A genus of Dick-

Fig. 166.

Deparia prolifera.

Sorus enclosed in the stalked indusiuni.

Magnified 25 diameters.

sonireous Ferns, with stalked indusia shaped
like ancient flat goblets (tig. 166). Exotic.

DEPA'ZEA, Fries. See Sphjsria.
DEPOSITS, URINARY. See Urine."
DERMANYS SUS, Duges.—A genus of

Arachnids, of the order Acarina, and famil)r

Q aniasea.
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Char. Body mostly soft
;
palpi, the fifth

(last) joint smallest; labium acute ; mandi-
bles of the male chelate, external claw very
long; of the female, ensiform ; anterior legs

longest; coxob approximate.

D. avium (PI. 2. tig. 24). Found in the

cages of tame singing birds. Body ovate-

oblong, depressed, slightly broader and
sometimes emarginate posteriorly. The sixth

joint of the legs (c) is the longest. Mouth
forming a kind of moveable head attached to

the under part of the anterior margin of the

body; it consists of:— 1, a triangular labium,

pointed in front, and with two palpi ; 2, the

palpi (fig. 24 a*), the second joint largest,

the fifth smallest and accompanied by a large

but short, moveable, external seta ; and, 3,

the two mandibles (J, of female; of of male).

Red or reddish brown.
I). vespertilionis. Found upon the mouse-

coloured bat ( V. murinus). Rostrum nearly

as long as the palpi, broad or oval at the

base, narrowed in front, cleft longitudinally

above, and containing the two long and
slender mandibles.

D. pipistrelli. On the common bat ( V.

pipistrellus).

D. hirundinis. In the nest of the swal-
low.

D. gallince. On the common fowl.

Other species are found on the noctule

bat ( V. nuctula), the merlin, the turkey, the

snail, the mouse, serpents, &c. ; and two on
the peeony and the convolvulus.

Two doubtful species are described as

occurring upon the human body, one of them
in ulcers.

Bibl. Duges, Ann. d. So. Nat. 2 ser. ii.

p. 19 ; Gervais, Walekenaer's Araehn. iii.

p. 222 ; Busk, Mia: Jonrn. 1842, ii. p. 65.

DERMATISCUM, Nyl.—A genus of

Lichens, tribe Lecanorei, formed to con-
tain Endocarpcm Thunbergii, a native of the

Cape of Good Hope.
Bibl. Nylander, Enum. Gen. p. 116.

DERME'S'TES, Linn.—A genus of Der-

DERMES'TIBuE.—A family of Coleo-
pterous Insects.

Char. Antennre short, clavate, not
elbowed ; labrum very short, with a mem-
branous tip ; mandibles short, thick, toothed
at the tip, and concealed beneath the labrum

;

legs partially contractile, the five-jointed

tarsi not folded under the tibire when at

rest, the latter long and narrow ; body ovoid

or oblong, thick, rounded at each end, and
clothed with hairs or scales; head short,

deeply immersed in the cavity of the thorax,

which is trapezoid and broadest behind.

The larvaa of these insects create great

ravages amongst dried skins, furs, &c. ; they
also feed upon feathers, bacon, books, paper,

mummies, &c. They are particularly inter-

esting to the microscopist, on account of the

peculiar and beautiful structure of the hairs

(PI. 1. fig. 1) existing upon their bodies.

British gen. : Anthrenus, Attagemts, Me-
ffatonia, Tiresias, Dermestes, and Trinodes.

Bibl. Westwood, Introd, Sfc. ; Curtis,

Brit. Insects, 082 ; Stephens, Manual, p.

142.

DESMARES'TIA, Lamx.—A genus of
Sporochnaceoe (Fucoid Algte), consisting of

olive or brownish sea-weeds, with repeatedly
pinnate, feathery fronds, from one to several

feet long, growing chiefly between tide-

marks or in deep water. The characters of

the reproductive structureshave not yet been
made out, as the species rarely fruit on our
coast, although the plants are common.

Bibl. Harvey, Brit. Mar. Alg. 23, pi. 5D;
Phyc. Brit. 49, 115; GreviUe, Alg. Brit.

pi. 5. figs. 1 to 6.

DESMIDLVCE^Pl.lO).—Afaniilyof
Confervoid Algse, consisting entirely of mi-
croscopic flexible organisms inhabiting fresh

water, scarcely a specimen of which can be
found that does not contain some of them.
They occur in greatest abundance in clear

pools in open exposed situations, the larger

species being generally found nearest the

bottom. Sometimes they adhere in large

quantities to aquatic plants, forming green
films investing these ; at others they rest as

a thick coating at the bottom of the water,

or lie intermingled with Conferva?, &c.

They are most striking objects under the

microscope, from the peculiarity, beauty,

and variety of their forms, and their external

markings and appendages; that which is

most distinctive in their appearance is the

bilateral symmetry, indicative of the ten-

dency to divide into two valves or segments.

Each frustule is in reality a single cell, as

is shown by the fact that the entire contents

escape when an orifice is made ; but in the

generality of the forms, a constriction, or

more or less deep notch, or a kind of suture

exists in the middle of the external cellulose

coat. In a few instances, such as Scenedesmus,

the symmetrical form is absent ; in Pedias-

trmn (PI. 10. figs. 48, 49) it is only indi-

cated by a notch on the outer side ; but a

graduated series may be formed, from those

genera in which this character is inconspi-
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cuous, to those in which it is fully developed.

Thus in Chsterium (figs. 40 to 45) and some
species of Peniam, there is no constriction

;

in Tetmemorus (fig. 33), some Cosmaria (fig.

22), and Hyalotheca (fig. 1), it is quite evi-

dent, although but slight ; in Didymoptrium

and Desmidium (fig. 7), it is denoted by a

notch at each angle ; while in Spharozosma,

Microstomas (fig. 13), and some other

genera, the constriction is very deep, the

connecting portion forming a mere isthmus

between the segments, which appear like

distinct cells.

The cells frequently exhibit external

warty or spinous processes (PL 10. fig. 23),

and the cellulose coat (coloured blue by
means of iodine and sulphuric acid) presents

minute markings which, unlike those on the

siliceous envelope of the Diatomacere, are

always elevations. The cells are surrounded

by a more or less perfect and distinct

sheath, of gelatinous consistence, and very

transparent. In Hyalotheca, Didymoprium,
Sphcerozosma, &c, this is very well defined

(PI. 10. figs. 1 to 6) ; but in other genera it

is more attenuated, and the fact of its

existence can only be discovered by its

preventing the contact of the cells. The
sheath of Hyalotheca often presents delicate

dark stria3, which, if the gelatinous sheath is

not clearly seen, look like rigid cilia standing

upon the surface of the cell-wall; these

appear to be either fissures in the gelatinous

sheath, connected with the breaking up of

the filamentous groups into single cells, or

they are referable to a fibrous disintegration

of the gelatinous sheaths, such as occurs in

many OsCILLATOHIACEiE.
The contents of the cells of the Desmi-

diaceoe appear to be somewhat similar to

those of the green Confervoids generally, viz.

a mass of protoplasm coloured green by
chlorophyll, and entirely enclosed in a pri-

mordial utricle, whicli does not appear to be
adherent to the cellulose coat in mature
specimens. The contents of the cells

contain minute starch-granules in certain

stages, as in the other Confervoids, namely
in the full-grown condition and in the

sporanges formed after conjugation.

It was stated some years ago, by Focke,
that the internal surface of the outer coat

of Chsterium is ciliated ; and Osborne has
declared that the membrane of the eudo-
chrome (primordial utricle) is ciliated both
on its inner and outer surface. These state-

ments are erroneous, as is shown under
Clostehium.

The Desmidiaceas, at all events many of

them, have the power of fixing themselves

to external objects, and possess a feeble

power of locomotion, which is not produced
by the aid of cilia, and cannot be explained,

unless on the principles which have been
assumed to account for the same pheno-
menon in the Diatomace^:. It enables

the Desmidiacese, when mixed with mud,
to make their way to the surface ; and they
will be found to travel and fix themselves
to that side of a glass vessel next the light.

In some instances, also, they retire beneath
the surface of the mud of pools, &c. before

this dries up.

The Desmidiacese, like other green plants,

evolve oxygen when exposed to the sun's

The reproduction of this family exhibits

a number of very interesting and varied

phenomena. No less than four modes have
been observed ; and many points connected
with. the subject still remain to be cleared

UP-
. . . .

1. The simplest kind of reproduction is

by cell-division, where each frustule divides

into two. The manner in which this takes

place differs to some extent in its details in

the various genera, according to the form.

Thus in Closterium the parent-cell acquires

a constricted appearance in the middle, pro-

bably not by actual constriction, but by the

two halves retreating from each other, while
a new hour-glass-shaped prolongation of the

membrane is formed in the middle. It ap-
pearsprobable also that the primordial utricle

first becomes constricted, since specimens
are met with in which this appears divided
into two portions in the line of the division.

The constriction of the outer cell-wall at

length becomes complete, the halves sepa-

rate, and the truncated new end of each then
grows out so as to restore the symmetry of
the new frustule. In such forms as Desmi-
dium, Didymoprium, &c, the division takes

place in a manner apparently resembling
that occurring- in the filamentous Confervas.

Here there is no necessity for the subsequent
restoration of symmetry, as in Closterium. In
those forms where pairs of globular or ellip-

tical or angular lobes are united by a narrow
neck (bipartite forms), the process of divi-

sion is very curious, and displays itselfvery
clearly. To produce two new symmetrical
frustules out of one, it is evident that two
new half-fruslules must be formed, as in

Closterium ; but in (he present cases the

foundations of the new halves are laid, and
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their development often far advanced, before

the division of the parent is completed.

The central region of the isthmus expands
and displays two globular enlargements,

separated from each other, and from each
half of the parent, by a neck. These two
enlargements are the rudiments of the new
' half-frustules

;

' and they increase in size

(PI. 10. fig. 11), gradually pushing the halves

of the parent-cell apart, until they form two
complete half-frustules, back to back, con-

nected by a short neck, at which point they

are sooner or later detached from one an-

other. In Spheerozosma the cells thus pro-

duced remain connected in rows in a gela-

tinous sheath ; and this mode of division is

well illustrated by the cells in various stages

sometimes seen in such filaments ; in Euas-
trum, Cosmarium, Staurastrum, &c, the new
cells separate, the old 'half-frustules' taking

away each their new ' halves ' as new bi-

partite individuals. The membrane of the

nascent ' halves' is very delicate, and at first

devoid of the characteristic markings and
processes ; and it often happens that these

are not completelyformed before the division

is complete. Archer has described some
monstrosities of these new halves.

2. A second mode ofreproduction has been

described by Caspary, and more fully by A.
Braivn, in Pediastntm. The contents of the

parent-cells become retracted from their

walls, and the whole transformed into a

number of active ciliated zoospores, which
are discharged within a delicate sac from the

parent, and after some time come to rest

and arrange themselves within this sac (PL G.

fig. 11) into a colony having the regular

pattern of the species, each zoospore be-

coming one of the notched frustules of the

group (see Pediasthtjm).
3. A third process, analogous to this, has

been observed by Pringsheim in the genus

Colostrum (Nageli), likewise composed of

grouped families : here the contents of each

cell are divided into a number of portions,

as if for the formation of zoospores (sti/l

zoospores) ; but no motion takes place ; they

acquire cellulose coats, arrange themselves

within the parent according to the typical

pattern ; and then the wall of the parent-cell

splits and peels off, leaving them as the

foundation of a new group. Connected
with this, is a phenomenon which has been

observed and figured in Closterium by Focke,

where the entire green contents were wholly
retracted from the walls, and broken up into

a number of green encysted globules (PL 6.

fig. 3B), closely resembling the thick-walled

resting-spores or winter-spores of Volvo.v

(PL 3. figs. 26, 34), &c.

4. The fourth mode of reproduction is by
what is called Conjugation, where two cells

of a single filament, or of two separate fila-

ments, contract an organic union, their cavi-

ties becoming continuous, and their contents

becoming blended to form the substance of
a spore (zygospore). The details of this

process will be found under Conjugation
and Closterium and other genera of this

family ; here we have merely to add some
observations respecting the sporanges or

spores, whichever they may be, formed after

conjugation. These are at first cellulose

vesicles filled wdth green and granular con-

tents ; by degTees the latter become brown
or red, and the coats become thickened. In
some genera the coats remain smooth ; in

others they acquire a granular, tuberculated

or even a spinous surface (PL 10. fig. 12),
these spines being either simple or forked.

(Bodies exactly resembling these are found
fossil in flint, and are regarded as of the
same nature by Ralfs and others; Ehrenberg
described them as species of Xanthidium.)
The ultimate history of the sporanges is

at present obscure. In regard to those of
Closterium some information exists: both
Jenner and Focke describe and figure a
globular gelatinous mass, apparently pro-
duced from a sporange, in which were
imbedded a number of minute frustules

(PL 6. fig. 3 A, d). The observations of

Mrs. Thomas also, on Cosmarium, should
be referred to on this point. The repro-

duction of the DesniidiaceaB still offers a
wide field for investigation.

The Desmidiacefe may be collected in the
same manner as is recommended for the
Diatomace^e. Their preservation is a
somewhat difficult matter, as almost all the
preservative liquids alter them more or less.

Those producing the smallest amount of

change are Thwaites's liquid, Ralfs's liquid,

or simple camphor-water. A few of them,
for example Pediastntm, are unchanged by
concentrated solution of chloride of calcium
very gradually added, except that the colour

becomes rather paler; moreover the cell-

membrane, upon the forms of which the
characters mainly depend, remains unal-
tered in all the kinds when kept in this

solution. Many prefer glycerine as the
preservative medium ; and in some cases
glycerine-jelly may be used.

See Preservation.
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Analysis of the Tribes and Genera. (PL 10.)

I. Closterieje. Cells single, elongated,

never spinous, frequently not constricted

in the middle (sporangia smooth).

Closterium. Cell crescent-shaped or arcu-

ate, or much attenuated at the ends, not con-

stricted in the middle (figs. 40-45, 57, 58).

Penium. Cell straight, not or very

slightly constricted in the middle, rounded

at the ends (fig. 36).

Tetmemorus. Cell straight, constricted in

the middle, notched at the ends (figs. 33, 34).

Docidium. Cell straight, constricted in

the middle, truncate at the ends (figs. 38, 39).

Spiroteen ia. Cell straight, not constricted

;

endochrome spiral (fig. 59).

II. CosMABiEiE. Cells single, distinctly

constricted in the middle ; segments sel-

dom longer than broad (sporangia spinous

or tuberculated).

Micrasterias. Lobes of the segments in-

cised or bidentate (fig. 13).

Euastrum. Segments sinuated, generally

notched at the ends, and with inflated pro-

tuberances (figs. 14 to 17).

Cosmarium. Segments neither notched

nor sinuated, end view elliptic, circular, or

cruciform (figs. 18 to 22).

Xanihidium. Segments compressed, en-

tire, spinous (figs. 23 to 25).

Arthrodesmus. Segments compressed,

each with only two spines (fig. 27).

Staurastrum. End view angular, radiate,

or with elongated processes (figs. 26, 28-32,

and 56).

III. DESMiDiEiE. Cells united into an
elongated jointed filament (sporangia

spherical, smooth).

Genicularia. Filament cylindrical, smooth

;

endochrome spiral (PI. 42. fig. 36).

Gonatozyyon. Filament cylindrical or

fusiform, smooth ; endochrome longitudinal,

wavy (PI. 42. fig. 37).

Hyalotheca. Filament cylindrical, cells

erenate (PI. 10. figs. 1, 2).

Didymoprium. Filament cylindrical or

subcylindrical ; cells with two opposite bi-

dentate projections (figs. 5, 0).

Desmidium. Filament triangular or qua-

drangular; cells with two opposite bidentate

projections (figs. 7, 8).

Aptoyonum. Filament triangular or plane,

with foramina between the joints (figs. 52,

55).

Sphesrozosma. Filament plane, margins
deeply incised or sinuated (figs. 9, 10).

IV. ANKiSTEODESMiiE. Cells elongated, en-

tire, small, grouped in faggot-like bundles.

Ankistrodesmus (fig. 47).

V. Pediastre^e. Cells grouped in the
form of a disk or star, or placed side by
side in one or two short rows.

Pediastrum. Cells forming a disk or star,

marginal cells bidentate (fig. 48).

Monactinus. Cells as in Pediastrum, but
marginal cells unidentate (PI. 44. lig. 28).

Scenedesmus. Cells placed side by side

in one or two rows (figs. 50, 51, 53, 54).

Three interesting genera are described

and figured by Wallich from Lower Ben-
gal (Leuronema, Onychonema, and Strep-

tonema).

Tetrachastrum, Archer= Micrasterias, pt.

;

Triploceras = Docidium, pt. ; Leptocystinema,

Arch. = Gonatozyyon, De Bary; Spondylo-
sium= Sphcerozosma, pt.

Rabenhorst places Cosmocladium among
the Palmellacese.

Bibl. Rail's, Brit. Desmid. ; Ehrenberg,
Infos. ; Pritchard, Infusoria ; Hassall, Brit.

Algce; Nageli, Einz'ell. AUj. Zurich, 1849;
Braun, Verjiiny. [Pay Soc. 1853) ; Focke,
Physiol. Studien, 1848; Casparv, Bot. Zeit.

viii. 786 (1850) ; Pringsheim, Flora, 1852,

p. 486 ; Hofmeister, Ann. Nat. Hist. 3 ser.

i. p. 1 ; Carter, ibid. 2 ser. xvii. ; Mrs. Tho-
mas, Mic. Trans. 3 ser. ; Bailey, Smiths.

Contrib. 1854 ; Rabenhorst, Flor. Ala. iii.

p. 102 ; Wallich, Ann. Nat. Hist I860, v.

pp. 184, 273; Archer, Qu. Mic. Jn. I860,

viii. pp. 85, 215, 235; Brebisson, Liste §c.

[Normandie, 1856, 2 plates).

DESMIL'IUM, Ag\—A genus of Desmi-
diaeeaj.

Char. Cells united into a brittle, regu-

larly twisted, triangular or quadrangular
filament, and two-toothed at the angles.

The filaments exhibit one or two dark,

oblique, wavy lines, arising from their being
twisted. In the side view of the cells, the
endochrome exhibits thick, frequently cleft

rays, corresponding in number with the

angles.

1. D. Swartzii (PI. 10. fig. 7; fig. 8, side

view of separate cell). Filament triangular.

Length ofjoint 1-2000 to 1 -1660" ; breadth

of filament 1-630". Not uncommon. Spo-
rangia round or oblong.

2. D. quadrangulatum. Filaments qua-

drangular. Lengthoi'joint 1-1240"; breadth

of filament 1-600 to 1-450".

Bibl. Ralls, Brit. Desmid. p. 00 ; Kiitz-

ing, Sp. Alg. p. 190.



DESMOGONIUM. [ 235 ] DIATOMA.

DESMOGONIUM, Ehr.—A genus of

Diatomacese.

Char. Frustules those of Synedra united
into tablets, which, are coherent by the
angles.

D. Kutzingii. Submarine marshes ; Ger-
many.

D. Qnjanaise. Found in Asia, Africa,

and America.
Bibl. Ehrenberg, Mikrog. ; Rabenhorst,

Flor. Alq. i. p. 142.

DEUTZ'IA, Thunberg.—A genus of Phi-
ladelphaceaa (Dicotyledonous Plants) re-

markable for the stellate hairs upon their

foliage (PI. 21. fig. 26), and the reticulated

membrane covering the seeds, both ofwhich
structures form in-

teresting microsco- Fig. 107.

pic objects. See
Hairs and Seeds.
DIACAL'PE,

Bl.—A genus of

Peranenieas (Poty-
podioid Ferns)

,

with globularindu-

sia, splitting' open
atthetop(fig.lG7),

and containing spo-
ranges inserted on a

punctiform recep-

tacle rising from
the middle of the

vein. Herbaceous;
leaves tripinnate,

membranous. Native ofJava.

DIA CH^EA,Fries.—A ge-

nus of Myxogastres (Gastero-

mycetous Fungi), consisting

of perishable little plants,

growing over either living or

dead plants, with an elongated
membranous peridium, which
falls off like a cap, and displays

awhite reticulated capillitium

furnished with a fioccose cen-

tral column, with interspersed

blackish -red spores.

Diachcea differs from Sfemo-

nitis in the peridium, the colu-

mella, and the habit ofgrowth.

D. etegans, Fr. {Stemonitis,

Trentep.), the only species,

has been found in England,

upon the living leaves of the

Lily of the Valley &c. (fig.

168).

Bibl. Fries, Syst. J%co2. Diaeh«ael>'g>lns-

iii. p. 155; Berk. Aim. Nat. Magn. 25 diams.

Diaealpe asplenioides.

Part of a pinnule with sori.

Magnified 10 diama.

108.

Hist. i. p. 257 ; Corda, Ic. Fung. v. pi. 3.

fig. 38.

DIADES'MIS, Kiitz.—A genus of Dia-
tomacefe (Cohort Naviculese).

Char. Frustules navicular, closely united
into elongated biconvex filaments; valves
with a median and terminal nodules. Aqua-
tic and marine.

The markings have not been satisfactorily

investigated.

D. confervacea (PL 12. fig. 27). Breadth
of frustules (in front view) about half the
length ; valves unstriated (under ordinary
illumination), lanceolate, acuminate and
acute at the ends; length of frustules
1-900".

Eight species, some fossil.

Bibl. Kutzing, Sp. Alg. p. 95; Raben-
horst, Flor. Alq. i. p. 259.

DIAMOND '- BEETLE. See Ctjrcu-
LIO.

DIAP'TOMUS, Westw.—A genus of
Entomostraca, of the order Copepoda, and
family Diaptomidee.

Cliar. Head distinct from thorax ; inferior

antennas two-branched ; thorax and abdo-
men each of five segments ; foot-jaws un-
branched ; legs five pairs, the first pair with
two branches, one three- the other two-
jointed ; three succeeding pairs with each
branch three-jointed ; external ovary single,

large, lying across the abdomen.
D. castor (PI. 15. fig. 38). Found in ponds

and slowly-running water; common inspring
and autumn. Length about 1-8".

Bibl. Westwood, Entomologist's Text-
book; Baird, Brit. Entom.; M.-Edwards,
Hist. Nat. Crust, iii. 427.
DIAS, Lillj.—A genus of Entomostraca,

order Copepoda.
D. longiremis. Cumberland.
Bill. Brady, Trans. Northumberland fyc.

DIASTO'PORA, Lamouroux.—A genus
of Infundibulate Polyzoa, of the suborder
Cyclostomata, and family Tubuliporidse.

Distinguished by the incrusting, unde-
fined polypidom; and the alternate, tubular,

horizontal, immersed cells, with a raised

circular orifice.

D. obelia. Crust thin, closely adnate.

Bibl. Johnston, Brit.Zooph. 270; Gosse,
Mar. Zool. ii. 8.

DIA'TOMA, Dec—A genus of Diato-
macefe (Cohort Fragilarise).

Char. Frustules (in front yiew) linear,

sometimes cuneate ; at first united into flat

filaments, afterwards partly separating so

as to remain connected by the generally
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alternate angles only, and thus forming a
zigzag chain.

Filaments either free or fixed by a stipes.

Frustules prismatic, without vittae ; valves

with transverse continuous strise (costse)

and intermediate finer strise, not always
visible by direct light; ends of the stria;

extending into the front view.
Five British species

:

-D. vulgare (PL 12. fig. 26 : a, side view

;

b, front view). Fixed by an inconspicuous

stipes ; frustules rectangular, oblong ; valves

elliptical, contracted and obtuse at the ends

;

strise evident; length of frustules 1-430".

Aquatic.

D. elongation. Frustules very slender,

slightly attenuated towards the middle

;

valves linear, evidently striated, tumid
and rounded at the ends ; length 1-280".

Aquatic.

D. grande. Valves linear, constricted near

the rounded ends; costfe evident. Aquatic.
D. hytdinum. Filament of numerous

frustules ; valves linear-elliptical, ends sub-

acute, strife obscure. Marine.
D. minimum. Frustules two or three

;

valves elliptical, ends rounded ; strise ob-
scure. Marine.

Bibl. Ralfs, Ann. Nat. Hist. 1843, xi.

p. 440 ; Kiitzing, Bacill. $ Spec. Alg. p. 16

;

Smith, Brit. Diat. ii. 38; Kabenhorst, Fl.

Alg. i.

DIATOMA'CEyE.—A family of Confer-
void Alga?, of very peculiar character, con-

sisting of microscopic brittle organisms,

found in almost all fresh, brackish, or salt

water ; sometimes forming a uniform yel-

lowish-brown laj'er on the bottom of the

water, at others adhering to various water-
plants, decaying stems, stones, &c, or scat-

tered between the filaments of Conferva;

&c. They also occur among Mosses, Oscil-

latoriee, and on damp ground.
The individual cells of the Diatomacese

are called frustules or testules, and are fur-

nished with an external coat of silica (Cy-
tioderm). This consists of two usually

symmetrical portions or valves comparable
to those of a bivalve shell, which are in

contact at their margins with an interme-

diate piece (the hoop), variable in breadth,

according to age &c. When this is very
narrow, it forms a mere junction line, and
is called the line of suture

; and that aspect

of the frustules in which this is turned to-

wards the observer forms the front or front

view (primary side, Kiitzing, secondary
side, llabenh.) (PI. 11. fig. 7; PI. 12.

figs. 9 a, 30 b). That aspect of the frustules

in which the surface of the valves is turned
towards the observer, forms the side or side

view of the frustule (secondary side, Kiitz.,

primary side, Rabenh.) (PI. 11. fig. 6; PI.

12. fig. 30 u).

The separate valves are of various forms,

circular, oblong, elliptical, linear, saddle-

shaped, boat-shaped (navicular), undulate,

sigmoid, &c. (Pis. 11, 12, 13) ; and their sur-

faces exhibit various more or less delicate

sculpturings and markings, in the form of

bands, lines either parallel, radiate, or cross-

ing each other, and dots, or a cellular (areo-

late) appearance.

These markings are in general not well
seen, and in some cases cannot be seen at

all, until the valves have been properly pre-

pared. They are of special interest, not
only on account of their extremely beautiful

delicacy and symmetry, but because they
are used as tests for the quality of the
object-glasses in regard to angular aper-

ture. The nature of the markings is de-

scribed under the individual genera. The
modes of viewing them will be spoken of

further on.

In some the hoop is a simple filament, so

curved or bent as to assume the form of

the section of the frustules, or the edges of

the valves (PI. 11. fig. 11). In others, it is

broad, and marked like the surfaces of the

valves (PI. 13. fig. 2 a). In others, again,

the hoops are numerous, flat, and arranged
like the leaves of a book, each with a round
or oval aperture in the middle, so that the
cavity of the frustules is divided into loculi

;

these frustules we shall distinguish as com-
pound (PI. 43. fig. 69).

During the process of multiplication by
division, which is almost always going on,

the annular, siliceous, narrower or broader
band, or hoop, undergoes an increase of
width, and thus removes the two valves to

some distance apart (PI. 11. figs. 7, 45;
PI. 12. fig. 1). Sometimes it consists of

two pieces, one overlapping the other.

Some of the valves are furnished with pro-

cesses, called cornua or tubuli (PI. 12. fig.

30 b) ; the surfaces of others are undulate,

producing the appearance of dark curved
or wavy lines or Dauds (PI. 12. figs. 22, 23,

24) ; sometimes curiously arranged lines

(vittre) indicate either imperfect internal

septa, the internal margins of the flattened

hoops, or certain iutlections of the margins

of the valves (PI. 1. figs. 14, 15 ; Tl. 13.

figs. 17, 18).
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In the young state of these organisms,

the endochrome (Cytioplasma) is uniformly
distributed ; but after a certain time the

colouring-matter becomes accumulated into

various, usually very regular and often ele-

gant forms, and minute granular globules

are formed, transparent vesicles become
visible, drops of oil, and vesicles filled with
granules, which at first are motionless, but
afterwards move about as in the swarming
motion of the Algse. Frequently a con-
siderable nucleus-like body is present in the

middle of the frustule (PL 11. fig. 33 a).

As we have seen it, delicate processes were
visible arising from it.

The frustules of the Diatomacese are

sometimes surrounded by a transparent ge-

latinous sheath, frequently of great delicacy,

or contained in gelatinous simple orbranched
tubes ; in some genera they are attached by
a stipes or stalk to water-plants &c.

Those Diatoniacere which are not fixed

by a stipes, and especially such as are linear

or spindle-shaped, are capable of sponta-

neous motion ; they may be constantly seen

slowly moving across the field, or now and
then starting somewhat suddenly forwards,

moving mostly in the direction of their

length, sometimes receding, sometimes per-

forming a rotatory movement on their axis.

Those which are contained in numbers in

gelatinous tubes, like JEnci/onema, are capa-

ble of moving backwards and forwards in

these ; and Mr. Thwaites described a curious

movement of the frustules of Bacillaria

paradoxa, where the frustules, united in a
band, slid backwards and forwards over one
another.

The cause of these motions is very ob-

scure. They have been supposed to be
produced by the endosmotic changes con-

nected with the nutrition of the organisms

;

but this is very improbable, otherwise they

would be met with frequently in other mi-
nute unicellular organisms. No true vibra-

tile cilia have yet been detected upon the

Diatomaceas, although Mr. Thwaites ima-
gined, from the appearance of currents in

the water, that they exist on Bacillaria.

Some are not unfrequently found bearing

tufts of or fringed with rigid cilia, like those

often seen at the ends of the filaments of

Oscillatoriee ; these would seem to be formed
like the fringes met with in the Desniidia-

cea?, by a modification of the gelatinous

envelope; they never exhibit motion.

In the foregoing paragraphs the Diato-

niacese have been treated in reference chiefly

to their own peculiar characters. We must
not, however, pass over the physiological

relations of these organisms to other fami-

lies, nor omit to remark upon the unphilo-

sophical treatment they have received at

the hands of systematic naturalists.

In placing the Diatomaceas among plants,

we assume an agreement between the frus-

tule of a Diatomacean and an individual cell

of any undoubted vegetable, such as Proto-

coccus, and between the series of frustules

such as we find in Fragilaria (PL 12. fig. 33),

or Melosira (PL 13. fig. 5 a), and the cellu-

lar filament of a Conferva or a Zygncma.
This agreement does undoubtedly exist ; and
the siliceous shell is really only a result of

the incrustation or permeation by silica of a

true vegetable cell-membrane, just in the

same way as takes place in the epidermis

of Equisetum. It is not yet ascertained in

either case whether the silica is outside or

in the substance of the cell-membrane

;

certainly it is not inside, as that would be
incompatible with the known phenomena of

division. Itmay beremoved by hydrofluoric

acid, leaving the basement-membrane in

situ ; but this proves nothing. The proba-
bilities are that the substance of the mem-
brane is imbued with it. The application

of the term " epiderm " to the membrane
(Smith) is altogether inadmissible, as there

is no homology whatever ; and the suppo-
sition that the reticulations on the valves
of some genera denote a compound cellular

tissue is at once without foundation in fact

and contrary to what the general character

of such organisms would lead us to expect,

since we find spores, pollen-grains, the outer
walls of epidermal cells, the membranes of

the Desmidiacese, &c, generally exhibiting
patterns of some kind, dependent upon the

mode of development of the simple mem-
brane forming their external coat.

The cell-contents of the Diatomacese re-

quire far more careful study than they have
yet received. It is most probable that there

exists a layer of protoplasm, forming a pri-

mordial utricle, inside the cell-membrane,
and enclosing the rest of the contents : the
coloured substance constituting the mass of

the endochrome appears to be a modification

of chlorophyll ; it takes a green or greenish-
blue tint with sulphuric acid, and also often

by drying ; and H. L. Smith has shown
that it exhibits the spectroscopic reactions

of chlorophyll. Oil-globules, soluble in

ether, are also found, sometimes of large

size, in particular stages of growth, probably
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representing here the starch-grains found in

other Confervoids, or indeed the oil which
occurs in them and other plants in seasons

of rest. No starch has been detected in

this family. A transparent rounded body
is often observed in the centre of the con-
tents, and has been called a nucleus. Schmidt
found in Frmtulia salina, after removing
the oil by ether and the protoplasm by
potash, a substance identical in composi-

tion 'with the cellulose of Lichens. This

was probably derived from the organic

matter of the silicilied membranes of the

frustules.

The ordinary mode of increase of the cells

of the Diatomacese is, like that of all other

vegetable cells, a process of division. In
Melosira, Isthmia, &c. this bears a close re-

semblance to the process which occurs in

Spirogyra ; and it is only a modified form of

the same process that is found in the free

Diatomacece. It may be briefly described

thus :—the primordial utricle, enclosing the

contents, divides into two portions, which
separate from one another in a plane parallel

with the sides of the individual frustules

;

the two valves of the parent-cell gradually

separate from one another, remaining con-

nected by the simultaneous gradual widen-
ing of the "hoop." In the space thus
afforded, the two segments of contents se-

crete each a new layer of membrane (ulti-

mately silieified) over the surfaces where
the}' are in contact, which layers of mem-
brane constitute two new half-frustules,

back to back, corresponding to and con-

joined with the two half-frustules of the

parent, to form two new individuals. The
history and ultimate fate of the " hoop "

seems to be variable. Sometimes it be-

comes solidly silieified, but not much ex-

panded in breadth, and falls off when the

two frustules are complete, allowing them
to separate ; this is the case in Ggrosigma,

and probably in all the allied forms ; these
" hoops " are often to be found in large num-
bers in the settlings of water in which Diato-

macese have been kept a long time. Perhaps
the most remarkable development of the

silieified hoop occurs in Biddidphia (PI. 14.

fig. 9), Isthmia, and similar forms : the new
half-frustules formed inside the " hoop " of

these genera slip out from it like the inner

tubes from the outer case of a telescope.

In Melosira (PI. 6. fig. 8) the hoops appear
to keep the new frustules united together

for some time.

The development of the stipes to which

the frustules of many genera are attached, is

at present altogether a mystery.
The only mode of reproduction (besides

the division) known certainly to exist in the
Diatoinaeeas, is one in which the operation

of conjugation takes place. This has been
observed in a number of genera, and pre-

sents considerable variation in its details.

In Fragilaria (PI. 6. fig. 4) and Surirella

(PL 6. tig. 5) the conjugation takes place

between two free frustules lying near to-

gether, each of which opens at the suture
and extrudes its contents in a mass (pro-

bably enclosed in the primordial utricle)

;

the masses of contents coalesce, the whole
meanwhile becoming involved in a mass of

gelatinous substance. After a while, the
body resulting from the conjugation is seen
to assume the form of a frustule, of larger

size than the parents, which Thwaites,
the discoverer, called a sporangial frustule.

In the majority of cases, however, as in

Eunotia (PI. 6. fig. 0), Oomphonema, Coc-
conema, &c, the conjugation is double, as is

the case in Closterium lineatum (Conjuga-
tion)

; the contents of the parent-frustules

apparently divide into two portions (as if

for cell-division) before conjugating; and
then there is a collateral conjugation of the
two pairs, two sporangia! frustules being
the result. In Melosira (PI. 6. fig. 8) and
Orthosira (PI. 6. fig. 9) the conditions are

different, and even more curious, if the re-

ceived view be correct. The appearances
presented seem to indicate that the conju-
gation takes place between two segments of

a frustule which have separated as if for

ordinary cell-division, but, instead of form-
ing new half-frustules, have coalesced again
and secreted a coat over the entire sur-

face, thus constituting one new indepen-
dent sporangial frustule of larger size. In
Achnanthes and Jihabdonema , two sporan-
gial frustules are formed after the conjuga-
tion of the two halves of one (just-divided)

frustule. Probably this is a case of very
early division of the conjugation-body. In
Melosira (PI. 6. fig. 8) the conjugation-
body has been observed to increase by cell-

division, and form a new filament of tar

greater diameter than that to which it

owed its birth. The sporangial frustules of

the free forms doubtless increase by cell-

division in the usual way (see Conjuga-
tion).

In some cases the first product of the

conjugated mass is a siliceous sheath, inside

which a new frustule is developed, and
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finally set free by dehiscence of the sheath

(see Navicula).
A great difficulty meets us here. The

necessary consequence of the conjugation

just described is, that every species in

which it occurs must be represented by two
forms, one small and the other large, be-

tween which a gap exists, over which we
have at present no means of bridging, ex-

cept by supposing that the two new halves

formed in cell-division need not always be

equal,and that, bya dwindling away through
a succession of steps of this kind, the pro-

geny of the sporangial frustules may be re-

duced to the original size. The size of the

frustules is said also to vary with the depth

of the sea, in marine species. The effect of

all this seems to have been disregarded in

systematic treatises on the Diatoniaceas.

Some of the book-species appear to produce
other book-species by conjugation; accord-

ing to Focke, Surirella splendida produces

S. bifrons, a very distinct form ; and it is not

improbable that <S. splendida is produced by
the conjugation of S. Microcora (Focke).

There is great probability, however, that

the observations make by Focke upon the

contents of certain species will lead to the

discovery of another mode of increase

—

a reproduction by gonidia, either active

or quiescent, such as occurs in the Desmi-
diaceae and the other Confervoids. In-

deed the contents of the cells of Melosira

have been observed to display a motion like

' swarming.' Such spores or gonidia dis-

charged from the large ' sporangial ' frus-

tules might reproduce the small form, just

as the young filaments developed from the

zoospores of Cheetophora &c. are very slen-

der compared with those of full-grown fila-

ments. Focke describes and figures appear-

ances in the contents of the frustules of

Pinnularia viridis, Surirella bifrons, and
others, very like what occur occasionally in

the cell-contents of Closterium, namely en-

cysted globules (PI. 6. fig. 10) resembling

the resting-spores of Volvox and the fila-

mentous Confervas (CEdogonium), and he
considers that such bodies produced in 8.

bifrons may probably reproduce S. Micro-
cora. In some of Thwaites's figures of

conjugating Diatomaceee (PI. 6. fig. 6), there

are appearances which would lead to the

idea that spores were occasionally produced
in this process.

The principal attraction of the Diatoma-
cese to microscopists, however, lies at pre-

sent in the structure of the siliceous coats

;

and we must devote some considerable space

to that part of the subject.

Some remarks upon the method of ren-

dering the markings visible have been made
in the Introduction, p. xxv (Illumina-

tion) ; and upon the cause of their becoming
visible under proper illumination, in the

article Angular Aperture. The grounds

for the belief that most of the markings are

depressions have also been mentioned (In-

troduction, p. xxxiv, I.). Different views

of the nature of the markings from those

entertained by us have been proposed by
other authors ; but these appear based upon
no kind of evidence whatever, and may be
regarded as mere statements without at-

tempt at proof. The last we have met with
is that of Schacht, who compares them to

the stria? upon the liber-fibres of Vinca ; it

would be difficult to find a more hasty ge-

neralization. We shall not dwell upon these

debates, butproceed to some further instruc-

tions for observing the objects.

Preparation of the valves, to render them
as distinct as possible, is essential. This
may be effected in two ways :—1. By inci-

nerating them upon a very thin plate of

mica or platinum foil over the flame of a

spirit-lamp. This is the quickest method
;

but it has the disadvantages of the valves

often becoming semimsed or agglutinated

to each other by the effects of the heat in

the presence of the alkaline salts contained

in all organic matters, especially those which
are ofmarine origin. 2. Boiling with strong

nitric acid. This is the best method. The
water containing the Diatomaceas is allowed
to settle for twenty-four hours, the superna-

tant liquid poured off, and the deposit dried

in a porcelain dish. Strong nitric acid is

then added, the whole mixed with a feather

or glass brush, and poured into a flask or

test-tube and boiled for some time, a por-

tion being removed occasionally with a dip-

tube to determine when the valves are per-

fectly clean. When this is the case, di-

stilled water is added to the mixture, and
the whole allowed to settle. The super-

natant liquid is then carefully decanted,

more water added, and the mixture again

allowed to settle, poured ofl
-

, and these ope-
rations repeated until a drop of the liquid

containing the valves, when evaporated on a
slide, leaves no film (of calcareous salts) at

the margins of the drop. This is a some-
what tedious process ; but it is essential that

it should be thoroughly carried out. If the

valves be not thoroughly washed, the film
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of nitrate of lime remaining upon the slide

"will absorb water from the atmosphere, and
the whole will be spoiled.

The appearance of the valves thus pre-

pared will vary according to their structure,

and the manner in which they are examined.
In some cases the valves appear colourless,

and the markings perfectly distinct with
the ordinary direct light of the mirror, pro-

vided the power be sufficient (PI. 13. figs.

2, 29; PI. 42. fig. 1). In others (PL 11),

the valves appear coloured when viewed by
the ordinary light. But when the mirror is

brought to one side, and the light is thus
thrown upon the object obliquely, one or

two sets of fine parallel black lines are seen

traversing the valves (PI. 1. figs. 17, 18;
PI. 11. figs. 10, 12, 15, &c). And when an
object-glass of considerable aperture is used,

with the condenser and central stop exactly

centrical (Intkoduction, p. xvii), the lines

are replaced entirely or in part by a series of

black dots (PI. 1. fig. 10 ; PI. 11. figs. 39, 40,

&c.) ; these, under a high eyepiece, have
distinctly angular forms, sometimes appear-

ing regularly hexagonal (PI. 11. fig. 41).

If the condenser and stop be not exactly

centrical, or the surface of the valve be not
flat, the appearance of dark dots will be
replaced by that of a set of brilliant pearls

(PI. 11. fig. 46), which many observers con-

sider to represent little hemispherical ele-

vations on the surface of the valves ; or the

true form of the dark dots will be replaced

by some other : thus hexagonal dots may
be made to appear triangular, quadrangular,

&c, and those dots which cannot be con-
ceived to be really hexagonal (PI. 11. fig. 39)

may be made to appear so.

There can be little doubt that the

valves of all the Diatomacere are furnished

with markings, although in some of them
they have not yet been detected. In the

most difficultly resolvable of those at pre-

sent known, lines only can be rendered evi-

dent, although these probably consist of

rows of dots; these very difficult valves

require the use of an Amici's prism (In-

thoduction, p. xviii), or Powell's latest

modified Gillett's condenser.

The recently introduced immersion-lenses

or object-glasses are eminently serviceable

in resolving the markings upon these diffi-

cult objects.

We have already stated (Introduction,
p. xxxiv, I.) that we believe the dots to

consist of depressions. In reviewing the

considerations establishing this point, we

may divide the valves into those which ex-

hibit the dots by ordinary light, and those

which require oblique light and the use of

stops.

In those visible with ordinarvlight (PL 13.

fig. 29 ; PL 42. fig. 1, &c), the valves are

thinner and weaker at the parts occupied by
the dots, so that the line of fracture corre-

sponds to these parts ; and the depressions are

distinctly visible at the edges of the curved
portions of the valves (PL 13. fig. 2 b). In
those requiring the use of oblique light and
stops, the line of fracture also corresponds

to the rows of dots, provided the light be
equally oblique on all sides ; and the same
appearances are presented by the dots in

both cases, beginning with those in which
they are very large (as in Isthmia), to those

of moderate and small size (as in the species

of Coseinodiscus), down to those in which
they are extremely minute (as in Gyrosigma
&c). Moreover, analogy affords a strong

confirmatory ground : for the Diatomacese
form a very natural family ; and if the dots

are depressions in some genera, we might
expect them to be so in the others.

The explanation of the manner in which
oblique light renders the dots visible, has
been given under Angular Aperture.
The method of determining the structure

of the frustules of the Diatomacea? is the

same as that of microscopic bodies in ge-

neral, and has been laid down in the In-
troduction, p. xxxiv. The presence or

absence of a gelatinous envelope or a stipes

should first be decided. The general form
of the frustules, both in the front and side

view, is next examined, which should be
done while they are immersed in water,

—the frustules being made to roll over by
gently moving the glass cover with the

point of the mounted needle, the eye being
kept upon the object, and a somewhat low
power used. The frustules should then be

prepared, and examined when dry as to

their markings. Perhaps these may be
visible by ordinary light ; if not, the mirror

should be turned on one side as much as

possible, toobtainthe eft'ectsof oblique light.

If lines then become visible, it does not
follow that the valves are marked with
lined structures such as grooves or ridges,

because the shadows of rows of dots may
become extended into lines under oblique

illumination in any direction in which the

dots will form a linear series. This point

must, however, be decided by examination

with the aid of the condenser, stops, &C
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and if the valve be much curved, it must be
crushed, so as to obtain a fragment as flat

as possible. The markings upon the most
difficult valves can only be brought out by
using extremely oblique light, reflected

either from the mirror brought as close be-

neath and as much on one side of the stage

as possible, or from Gillett's condenser, or

the Amici's prism. The field will then
appear black or nearly so, the valve having
frequently a bluish appearance,—this ex-

treme obliquity of the rays of light being
essential, to allow of one set being thrown
out of the field (see Angular. Aper-
ture).

In using very oblique unilateral light,

spurious rows of parallel lines are often

seen, not only upon the valves of the Dia-

tomacese, but upon objects not possessing a

lined structure, as many crystals &c. These
can only be distinguished from those con-

nected with the presence of dots, by their

not being resolvable into dots, their greater

coarseness and their variability in number
(in a given space) under different kinds of

illumination.

If the direction of the lines changes with
the variation of the position of the valve to

that of the incident light, it may be pretty

surely predicted that the lines are spurious,

and that the condenser and stops will effect

their resolution into dots.

It has been remarked above that many
recent authors consider the markings or

bright pearl-like dots, which so easily run

into bright lines at the margins, or when the

surface is not flat, represent hemispherical

elevations instead of depressions. This view

seems founded upon two points—that they

look like raised dots or pearls, and that

when examined by " Welcker's test " they

correspond to raised and not depressed parts.

The first point is unworthy of consideration.

To call the process described in Introduc-
tion^, xxxiii,/," Welcker's test" isabsurd;

it was first proposed by the acute Dujardin

in 1842 ; and great stress was laid upon it by

us in 1855, while Welcker's paper appeared

long after. It has been stated in the In-

troduction that this test is of doubtful

value when oblique light is used ; for, with

this, any opaque particles can be proved to

be transparent spherules.

The prepared valves of the Diatomacefe

frequently appear coloured when dry, the

colour vanishing when they are moistened.

This colour arises from iridescence, and
not from the presence of pigment or

other colouring - matter (Introduction,
p. xxxi, 3).

Collection. In collecting the Diatornaceae,

a number of phials (1- to 2-oz.), with wide
mouths and furnished with corks, must be
provided, in which they may be brought
home. The mouth of the bottle being closed

with the thumb and brought as closely as

possible to the masses of them in the water,

on removing the thumb, the water will enter

and carry the Diatomacete with it into the
bottle. A spoon is frequently of use in re-

moving layers of them from the bottom of

the water, or from pieces of woodwork, &c.
immersed in the water. Many of them are

entangled in the meshes of Conferva} and
other Alga?, or on the submersed stems of
the higher plants ; these, if fixed to the
stems, can only be removed with them ; if,

however, the masses of Diatomaceoe are

merely entangled in the meshes of their

stems, they may be detached and collected

in the "ring-net" (Introduction, p. xxv),
and the pieces of muslin placed in the bot-

tles. A stick with a loop of string at the
end , is often useful in procuring those which
would be otherwise beyond reach : the neck
of the bottle being engaged in the loop, and
the mouth kept downwards when immersed
in the water until opposite and close to the

masses of Diatornaceae, it is then inclined up-
wards and filled. On exposing the bottles

to the light for some hours, the Diatornaceae

will collect on the surface of the mud or

other matters, and can then be removed with
a dipping-tube. It is often difficult to free

them from minute particles of sand ; this

may, however, generally be done by dif-

fusing the deposit through distilled water,

allowing the mixture to stand for a short

time, and then pouring off the uppermost
portions ; the sand being the heaviest, will

subside first. The deep-sea species may be
obtained by dredging, or by treating the ali-

mentary canal of fishes, mollusca, &c. with
strong nitric acid as above directed.

The Diatornaceae are often found fossil

;

occurring in vast numbers in aquatic and ma-
rine geological deposits, forming hills, rocks,

and various strata ; also in peat-beds, fossil

polishing powders, as tripoli, berg-mehl, &c.
The deposits from Franzenbad, Bilin, Rich-
mond (U.S.), SanFiore(Tuscany),Bermuda,
Lough Morne (Ireland), &c, are well known
as containing many of the most beautiful

species, and are sold by the dealers in

microscopic objects and apparatus. Most
of the curious forms, not known to occur
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in Britain, may be obtained from Peruvian
guano.
The masses sometimes require to be dis-

integrated by placing lumps in a test-tube,

covering them with Liquor Potassce, boiling

for a short time until the whole breaks up
' into a mud, and then instantly pouring it

into a quantity of distilled water, and well

washing.
Preservation. The Diatomacea? may be

preserved either in the dry state, immersed
in balsam, in water, or dilute spirit (one to

six) (Preservation). For exhibiting the

delicate markings, they should be mounted
in the dry state, placed upon and covered

by the thinnest glass which can be obtained.

The mounted sable-hair or bristle will be
essential in isolating single valves (Intro-
duction, p. xxiii) for mounting.
With regard to the systematic arrange-

ment of the Diatomacea?, it appears impos-
sible at present to divide them satisfac-

torily. The structure of the frustules of

many genera is imperfectly known and de-

scribed ; and the supposed species have
hitherto been viewed rather in relation

simply to their differences in form, than to

their specific relations.

The following synopsis, however, will

serve to aid in comparing the principal

genera scattered through the work. In it,

we have used fr. to denote the frustules as

seen in front view ; v. the valves ;
granular

stria? for stria? resolvable into dots, con-
tinuous stria? being costa? or canaliculi.

Those genera included within brackets are

not British, or have been imperfectly de-

scribed.

Analysis of the Tribes and Genera.

* Frustules not enveloped in a gelatinous

mass, nor in gelatinous tubes.

Tribe I. Striata: Frustules usually trans-

versely striate, but neither vittate nor
areolate.

t Valves without a median nodule.

Cohort 1. Eunotiejs. Fr. arcuate, single

or united into a straight filament.

Epithemia. Fr. single or binate, with
transverse or slightly radiant stria?,

some at least continuous; no terminal
nodules ; aquatic and marine (PI. 12.

fig. 32).

Eunotia. Fr. single or binate ; v. with
slightly radiant granular stria?, and

terminal nodules; aquatic (PI. 42. fig.

27).

Ilimantidium. Fr. as in Eunotia, but
united into a filament ; striae parallel,

transverse; aquatic (PL 12. fig. 36).

[Amphicampa. Fossil (PI. 43. figs. 11,

12).]

Coh. 2. Meridiem. Fr. cuneate, single

or united into a curved or spiral band;
valves with continuous or granular
stria?.

Meridian. Fr. cuneate, united into a
spiral band ; stria? continuous ; aquatic

(PI. 12. fig. 28 ; PI. 1.3. fig. 7).

Eucampia. Fr. united into an arched
band; v. punctate; marine (PI. 41.

fig. 10).
_

\Oncosphenia. Fr. single, cuneate, un-
cinate at the narrow end ; stria? granu-
lar; aquatic]

Coh. 3. Fragilarie^e. Fr. quadrilateral,

single or united into a filament or chain

;

v. with continuous or granular stria?.

Diatoma. Fr. linear or rectangular, united
by the angles so as to form a zigzag
chain

; stria? continuous ; aquatic and
marine (PI. 12. fig. 26).

Asterionella. Fr. adherent by the ad-
jacent angles into a star-like filament

;

v. inflated at one or both ends ; aquatic
(PI. 43. fig. 14).

Fragilaria. Fr. linear, united into a
straight close filament ; stria? granular,
faint ; aquatic and marine (PI. 12.
fig. 33).

Denticula. Fr. linear, single or binate,

rarelv more united ; stria? continuous

;

aquatic (PI. 12. fig. 25.)

Oduntidium. As Denticula, but fr. form-
ing a close filament ; aquatic and ma-
rine (PI. 13. fig. 14).

Cymatoxira. Frustules united, margin
undulate in front view

; valves lanceo-
late, punctate, obtuse, without a lon-
gitudinal line (PI. 42. fig. 35).

Plagioyrannna. Frustules quadrangular,
free, forming filaments ; valves with
two transverse median and terminal
costa?, the intervals transversely stri-

ated (PL 42. fig. 41).

Coh. 4. Melosire.£. Fr. cylindrical, disk-

shaped, or globose ; v. punctate, or

often with radiate continuous or gra-

nular stria?.

Cyclotella. Fr. disk-shaped, mostly soli-

tary ; v. with radiate marginal stria?
;

aquatic (PL 12. figs. 21, 22).

Melosira. Fr. cylindrical or spherical,
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united into a filament ; v. punctate, or

with marginal radiate granular striae

;

aquatic and marine (PI. 13. figs. 5, 6).

Podosira. Fr. united in small numbers,
cylindrical or spherical, fixed by a ter-

minal stalk ; v. hemispherical, punc-
tate ; marine (PL 14. fig. 34).

[Mastogama. Fr. single ; v. unequal,

angular, mammiform, circular at base,

without umbilical processes ; angles

radiating; fossil (PI. 43. figs. 23 a, b,

24, 25).

Pododiscus. Fr. single or united, with
a marginal stalk; v. circular, convex
(PL 13. fig. 16).

Pyxidicula. Fr. single or binate, free

or sessile ; v. convex ; hoop absent ?

;

aquatic and marine (PL 19. fig. 13).

Stephanodiscm. Fr. single, disk-shaped

;

v. circular, equal, punctate or striate,

with a fringe of minute marginal
teeth; aquatic (PI. 43. figs. 26, 27,

28, 29).

Stephanogonia. Fr. as in Mastngonia,

but ends of valves truncate, angular,

and spinous; fossil (PL 43. fig. 30).

Hercotheea. Fr. single, turgid laterally

;

v. with marginal free setse (PL 43.

fig. 31).

Goniuthecwm. Fr. single, constricted in

the middle, suddenly attenuate and
truncate at the ends (hence appearing

angular) (PL 42. figs. 18-23).
J

Coh. 5. Suribelle^;. Fr. single or binate,

quadrilateral, oval, or saddle-shaped,

sometimes constricted in the middle
;

v. with transverse or radiating conti-

nuous or granular striae, interrupted in

the middle, or with one or more longi-

tudinal rows of puncta ; often keeled.

Bacillaria. Fr. prismatic, straight, at

first forming a filament ; v. with a me-
dian longitudinal row of puncta; ma-
rine (PL 12. fig. 14).

Campylodiscus. Fr. single, free, disk-

shaped ; v. curved or twisted (saddle-

shaped) ; aquatic and marine (PL 12.

fig. 16; PL 19. fig. 18).

Doryphora. Fr. single, stalked ; v. lan-

ceolate or elliptical, with transverse

granular strife (PL 12. fig. 29).

Podocystis. Fr. attached, sessile ; v. with

a median line, transverse continuous,

and intermediate granular strife (PL 42.

fig. 7).
_

Nitzschia. Fr. free, single, compressed,

usually elongate, straight, curved or

sigmoid, with a not-median keel, and

one or more longitudinal rows of

puncta; aquatic and marine (PL 13.

figs. 9-13).

Cymatopleura (Sjthinctocystis) . Fr. free,

single, linear, with undulate margins

;

v. oblong or elliptical, sometimes con-
stricted in the middle ; aquatic (PL 12.

figs. 23, 24).

Surirella. Fr. free, single, ovate, ellipti-

cal, oblong, euneate, or broadly linear

;

v. with a longitudinal median line or

clear space, margins winged, and with
transverse or slightly radiating con-
tinuous strife ; aquatic and marine
(PL 13. figs. 21, 22)

;

Synedra. Fr. prismatic, rectangular, or

curved; at first attached to a gelati-

nous lobed cushion, often becoming
free ; v. linear or lanceolate, usually

with a median pseudo-nodule and lon-

gitudinal line ; aquatic and marine
(PL 13. figs. 2:3-25).

Tryblionella. Fr. free, linear or elliptical

;

v. plane, with a median line, transverse

strife, and submarginal or obsolete

alfe ; aquatic and marine (PL 13. figs.

.30-32).

[Rhaphoneis=Doryphorawithout astalk.]

Coh. 6. AMPHiPLEunEiE. Fr. free, single,

straight or slightly sigmoid ; v. lanceo-

late, or linear-lanceolate, with a median
longitudinal line.

Amphipleura. Char, as above (PL 12.

fig. 7 a, b, c).

[Cylindrotheca (PL 42. fig. 34).]

tt Valves with a median nodule.

Coh. 7. Cocconeid^e. Fr. straight or bent,

attached by the end or side; valves

elliptical, equilateral.

Cocconeis. Fr. single, compressed, ad-
nate ; v. elliptical, one of them with a
median line (PL 12. figs. 17, 18).

Coh. 8. AcHNANTHEiE. Fr. bent, stalked

at one angle or free ; v. with a stauros.

Achnanthes. Fr. compressed, single or

rarely united into a straight filament,

curved, attached by a stalk at one
angle ; uppermost valve with a longi-

tudinal median line, lowermost with
the same, and a stauros or transverse

liue; marine (PL 12. figs. 1-4).

Achnanthidium. Fr. those of Achnanthes,
but free ; aquatic (PL 12. figs. 5, 6).

Cymbosira. Fr. those of Achnanthes, so-

litary or binate, stipitate, and attached

end to end; marine (PL 14. fig, 18).

b2
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Coli. 9. Cymbelle^e. Fr. straight or

curved, free or stalked at the end;
v. inequilateral, not sigmoid.

Cymbella. Fr. free, solitary; v. na-
vicular, with a subcentral and two
terminal nodules, and a submedian
longitudinal line; aquatic (PI. 42.

fig. 2).

Cocconema. Fr. those of Ctjmbella, but
stalked ; aquatic (PI. 12. figs. 19, 20).

Coh. 10. Gomphoneme^. Fr. wedge-
shaped, straight, free or stalked; v.

equilateral.

Gomphonema. Fr. single or binate,

wedge-shaped, attached by their ends
to a stalk ; v. with a median line, and
amedian and terminal nodules; aquatic
(PL 12. fig. 34).

[SpheneUa, Fr. free, solitary, wedge-sha-
ped, involute

; aquatic (PL 14. tig. 19).

Sphcnosira. Fr. united into a straight

filament ; v. wedge-shaped, at one end
rounded, suddenly contracted and pro-

duced; aquatic (PL 13. fig. 26).]

Coh. 1 1. NAVicuLEiE. Fr. free, straight

;

v. equilateral, or sometimes sigmoid.

Navicula. Fr. single, free, straight ; v.

oblong, lanceolate or elliptical, with a

median line, a central and two termi-

nal nodules, and transverse or slightly

radiant lines resolvable into dots

;

aquatic, marine and fossil (PL 11.

figs. 6-9).

(Stirpnaphora.)

Gyrosigma. Fr. those of Navicula, but
valves sigmoid ; aquatic and marine
(PL 11. figs. 10-38).

(Toxoti idea.)

Pinnularia. Fr. those of Navicula, but
transverse lines continuous and not re-

solvable into dots ; aquatic and marine
(PL 11. figs. 1-5).

Stauroneis. Fr. those of Navicula, but
the median nodule replaced by a stau-

ros; aquatic and marine (PL 11. figs.

43^5).
Staiirosir/ma. Fr. those of Stauroneis,

with a sigmoid longitudinal line.

Diadesmis. Fr. those of Navicula, united
into a straight filament ; aquatic (PL
12. fig. 27).

Amphiprora. Fr. free, solitary or in

pairs, constricted in the middle; v.

with a median keel, and a median .and

terminal nodules, often twisted ; marine
(PL 12. fig. 8).

(Donkinia.)

Amphora. Fr. plano-convex, elliptical,

oval or oblong, solitary, free or adnate,

with a marginal line and a nodule or

stauros on the flat side ; aquatic and
marine (PL 12. figs. 10, 11).

Perizonium. Frustules navicular, free,

with thickened zones (PL 42. fig. 42).

Tribe II. Vittatee. Fr. with vittse.

t Valves without a median nodule.

Coh. 12. Licmophobe-S). Fr. cuneate

;

vittse arched.

Licmophora. Fr. cuneate, rounded at the

broad end, radiating from a branched
stalk ; vittse curved (formed by inflec-

tion of the upper margins ofthe valves)

;

marine (PL 13. fig. 3).

Podosphenia. Fr. those of Licmophora,
but single or in pairs, sessile upon a
thick but little branched pedicel ; ma-
rine (PL 13. fig. 17).

Rhipidophora. Fr. those of Licmophora,
single or in pairs, upon a branched
stipes; marine (PL 13. fig. 19).

Climacosphenia. Fr. cuneate, rounded
at the broad end, divided into loculi by
transverse septa or vittse ; marine (PL
19. fig. 9).

Coh. 13. Striateixeje. Fr. tabular or fila-

mentous ; vittre straight (not arched).

Striatella. Fr. compound, stalked at one
angle ; vittre longitudinal and conti-

nuous ; v. elliptic-lanceolate, not stri-

ated (oi'd. ilium.) ; marine (PL 13. fig.

20).

Ehabdonema. Fr. as in Striatella, but
vittse interrupted, and v. with trans-

verse granular striae ; marine (PL 13.

fig. 18).

Tetracyclic. Fr. compound, filaments

compressed ; vittse alternate, interrup-

ted; v. inflated at the middle; costse

transverse, continuous; aquatic (PL 13.

fig. 28).

Tabellaria. Fr. united into a filament,

subsequently breaking up into a zigzag
chain ; vittse interrupted, alternate ; v.

inflated at the middle and ends ; aquatic
(PL 13. fig. 27).

[Pleurodesmium. Fr. tabular, united into

a filament, and with a transverse me-
dian hyaline band ; marine.

Hyalosira. Fr. tabular, fixed by a stalk

at one angle ; vittse alternate, inter-

rupted, bifurcate at the end; morine
(PI. 13. fig. 1).

Anaidits. Fr. rectangular, single, com-



DIATOMACE^E. [ 245 ] DIATOMACE^E.

pressed, with lateral inflections, giving

the valves a ladder-like appearance

;

marine (PL 43. fig. 7).

JSiblarium. Fr. as in Tetracyclics, but

single ; fossil (PI. 41. fig. 39 ; PI. 43.

figs. 35-48).
Terpsinoe. Fr. tabular, obsoletely stalked,

subsequently connected by isthmi

;

vittoe transverse, short, interrupted

and capitate ; aquatic and marine (PI.

19. fig. 10 ; PI. 14. fig. 33).

Stylobiblium. Fr. compound; v. circu-

lar, sculptured with continuous strioe
;

fossil (PI. 43. fig. 50).]

tt V. with a median apparent (pseudo-)

nodule.

Grammatophora. Fr. at first adnate,

afterwards forming a zigzag chain

;

vittie two, longitudinal, interrupted at

ends, and more or less figured ; marine
(PI. 1. figs. 14, 15).

Diatomella. Fr. quadrangular ; vittse

two, interrupted in the middle and at

each end (PL 42. fig. 16).

Tribe III. Areolatce. Valves circular, with
cell-like (areolar) markings, visible by ordi-

nary illumination.

Subtribel. Disciformes. Valves alike
;
with-

out appendages or processes.

Coh. 14. Coscinodisce^:. Valves circular.

Actinocyclus. Fr. solitary; v. circular,

undulate, the raised portions appearing

as rays or bands radiating from the

centre, which is free from markings

;

marine and fossil (PL 19. fig. 17).

Actinoptychus. Fr. as in Actinocyclus,

but radiating internal septa, as well

as rays ; marine and fossil (PL 19. fig.

1G)-
. ,

Coscinodiscus. Fr. single ; v. circular,

areolar all over ; marine and fossil

(PL 42. fig. 1 ; PL 19. figs. 7, 8).

Arachnoidiscas. Fr. single; v. circular,

not undulate, with concentric and
radiating lines, and intermediate are-

olae, absent from the centre (pseudo-

nodule) ; marine and fossil (PL 12.

fig. 12).

Asterolampra. Fr. single ; v. circular,

finely areolar, except in the centre

and at equidistant clear marginal rays

radiating from the centre, which is

traversed by radiating dark lines

(septa) alternating with the marginal
rays ; fossil (PL 19. fig. 5).

Asteromphalos. As Asterolampra, but
two of the central dark lines parallel,

and the corresponding marginal ray
obliterated ; fossil (PL 19. fig. 2 ; PI. 43.

fig. 15).

Halionyx. Fr. single ; v. circular, with-
out septa, with rays not reaching the
centre, and with intermediate shorter

rays;
- between the rays transverse

(concentric ?) areolar lines ; fossil (PL
43. fig. 51).

Odontodiscus. Fr. single, lenticular ; v.

covered with puncta (areolae) arranged
in radiating rows or excentrically

curved lines, and with erect marginal
teeth ; fossil (PL 43. fig. 52).

Omphalopelta. As Actinoptychus, but
upper part of margin of valves with a
few erect spines; fossil (PL 43. fig. 53).

Symbolophora. Fr. single, disk-shaped;

v. with incomplete septa radiating

from the solid angular umbilicus, and
intermediate bundles of radiating lines;

marine and fossil (PL 19. fig. 6; PL 43.

figs. 54, 55, 56).

Systephania. Fr. single ; valves circular,

areolar, without rays or septa, with a
crown of spines or an erect membrane
on the outer surface of each valve

;

fossil (PL 43. figs. 57, 58).

Coh. 15. Angulifeb^:. Valves angular.

Amphitetras. Fr. at first united, after-

wards separating into a zigzag chain,

rectangular; v. rectangular, the an-
gles often produced ; marine (PL 12.

Amphipentas. Fr. solitary ; v. penta-
gonal ; fossil (PL 19. fig. 11). '

Lnhodesmium. Fr. united into a straight

filament ; v. triangular, one side plane,

the others undulate; marine (PL 13.

fig. 4).

Tribe IV. Appendicular. Valves with
processes or appendages, or with the angles

produced or inflated.

Coh. 16. Eupodisce^;. Fr. disk-shaped;

v. circular.

Eupodiscus. Fr. single, disk-shaped

;

v. circular, with tubular or horn-like

processes on the surface ; aquatic and
marine (PL 12. figs. 30, 31).

\_Auliscas. As Eupodiscus, but processes

obtuse and more solid ; fossil (PL 43.

fig. 60).
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Insilella. Fr. single, fusiform ; v. equal,

with a median turgid ring between
them (=terete Biddulpliia); marine.]

Coh. 17. Biddulmieje. Fr. flattened ; v.

elliptical or suborbicular.

Biddtdpliia. Fr. rectangular, more or

less united into a continuous or zigzag

filament ; the angles inflated or pro-

duced into horns ; v. convex, centre

usually spinous ; marine (PL 12. fig. 15;

PI. 14. fig. 0).

Isthmia. Fr. rhomboidal or trapezoidal,

cohering by one angle ; angles pro-

duced ; marine (PL 13. fig. 2).

Cheetoceros. Fr. compressed ; v. equal,

with a long spine or filament on each
side ; marine (PL 41. fig. 47).

Bhizoselenia. Fr. elongate, subcylindri-

cal, marked with transverse or spiral

lines, ends oblique or conical, and with
one or more terminal bristles ; marine
(PL 41. fig. 46)._

Corinna. Fr. united into semicircular

bands ; angles produced, spiniferous,

intermediate portion hemispherical,

septate ; valves ellipsoid, transversely

bicostate, apiculate at each end.

\_Hemiatdiis. Fr. single, compressed, rec-

tangular, angles produced into tubular

direct processes, those on one valve
longer than those on the other ; fossil

(PL 19. fig. 3).

Syringidhim. Fr. single, terete, acu-
minate at one end, two-horned at the

other ; marine (PL 43. figs. 32, 33).

Teriptera. Fr. single, compressed ; v.

unequal, one simply turgid, the other

with marginal wings or spines ; fossil

(PL 43. figs. GO, 67).

Dicladia. Fr. single; v. unequal, one tur-

gid and simple, the other two-horned
;

fossil (PL 43. figs. 61-65).]
Trinacria. Porpcia. Sydrosera (PL 42.

fig. 40). Solium. Zt/</oceros. Gli/-

phodiseus. Attlteya (PL 42. fig. 39.)']

Coh. 18. Angulatje. Valves angular.

Triceratium. Fr. free ; v. triangular, each
angle with a minute tooth or horn;
marine (PL 13. fig. 29).

[Syndendrittm. Fr. single, subquadrangu-
lar ; v. unequal, slightly turgid, one
smooth, the other with numerous me-
dian spines or little horns branched at

the ends (PL 43. fig. 59).]
(Ttabenhorst makes the Angulatse a sub-

family of Biddulphieas ; comprising the
European genera Triecratium, Trinacria,
and Lithodesmium.)

** Frustides enveloped in a mass of gelatine,

or contained in gelatinous tubes, forming a
frond.

Mastogloia. Frond mammillate ; frus-

tules like Navietda, but hoops with
loculi ; aquatic and marine (PL 42.

fig. 26).

Dwhieia. Frond leaf-like ; frustules like

Navietda or Stauroneis ; marine (PL 14.

fig. 16).

Berkeleya. Frond rounded at base, fila-

mentous at circumference ; frustules

navicular ; marine (PL 14. fig. 8).

Homceocladia. Frond sparingly divided,

filiform ; frustules like Nitzscltia, ma-
rine (PL 14. fig. 15).

Rhaphidoglcea. Frustules those of Ant-
phipleura, tufted in radiating gelatinous

filaments (PL 14. fig. 11).

Colletonema. Frond filamentous, fila-

ments not branched ; fr. like Navietda
or Oyrosigma ; aquatic.

Sehizonema. Frond filamentous, branched;
fr. like Navietda ; marine (PL 14. fig.

12).

Encyonema. Frond filamentous, but little

branched ; fr. like Cymbella ; aquatic

(PL 14. fig. 10).

Syncyclia. Fr. those of Cymbella, united
in circular bands, immersed in an
amorphous gelatinous frond ; marine
(PL 14. fig. 14).

Frttstulia. Fr. those of Navietda, irregu-

larly scattered through an amorphous
gelatinous mass ; aquatic (PL 14. fig.

Micromega. Fr. those of Navietda, ar-

ranged in rows, in gelatinous tubes,

or surrounded by fibres, these being
enclosed in a filiform branched frond

;

marine (PL 13. fig. 8).

Many other species are noticed and
figured in this work under the genera,

which have not been described with suffi-

cient brevity to allow of their being tabu-

lated, or are not well established.

Bibl. Balfs, Ann. Nat. Hist. 1843, xi.

p. 447, xii. pp. 104, 271, 346, 457; Thwaites,

Ann. Nit. Hist. 1847, xix. p. 200, xx. pp. 9,

343; 1848, 2nd ser. i. p. 161 ; Smith, Brit.

Diatom. ; Bailey, Si/liman's Jn. xli. xlii.

;

id. Ami. N 11 1851, viii. p. 157, and
Smithson, Contrib. 1854; Ehrenberg,Zn/ws.;
id. Berl. Abliandl. 1839, 1840; id. BerlBer.
passim; id. Mikrogeologie ; Brt'bisson, Di-
atomees; Kutzing, BaciUar, and Species Al-
garum ; Prilchard, Infusoria {fall account of
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species)
; Braun, Verjiing. (Ray Soc. 1853)

;

Xageli, Einzell. Algen, p. 9 ; Focke, Physiol.

Stndien, Heft ii. 1853; Meneghini, Sull.

Animalit. &c. (Ray Soc. 1853) ; Gregory,
Diat. of the Clyde, 1857; Smith (South
France), Qu. Mic. Jn. 1855 ; id. (Pyrenees),

1857; Greville, Qu. Mic. Jn. 1859 (Cali-

fornian), pp. 79, 155, 1865 (Hong Kong),
p. 1 ; H. L. Smith, Ann. Nat. Hist. 1809,
iv. p. 218; Grunow, Vcrhandl. d. Zool.-bot.

Geselkch. in Wien, 1858, 'GO, '02; Nylander,
Diat. Fennim fossil, addit, 1861 ; Weisse,
Mihr. Vnters. d. Schicarz-Erde (Tscherno-

Sjom), 1855 ; Heiberg, Consp. Diat. danic.

1863 (6 pis.) ; Wenhain, M. Mic. Jn. ii.

p. 158 (illuminating)
;
Wallich, Mic. Tr.

1860, 129; viii. 36; Ann, Nat. Hist. 1863,
si. p. 351 ; Schultze, Qu. Mic. Jn. 1863, p.

120; Norman, Qu. Mic. Jn. 1864, 238
(cleaning) ; Antelminelli, Qu. M. Jn. 1868,
254 (reproduct,); Flogel, Arch.f. Mik.Anat.
iv. 472 ; Maodonald, Ann. N. H. 1809, iii. 1

;

Manoury, Diat. 1870 ; Fritsck & Midler, D.
Skulptur &c. 1870 (excellent photographs)

;

Donkin, Brit.Diat. 1871 ; Eabenhorst, Flor.

Alg. i. (the 7nost complete treatise extant);

Pfitzer, Hanstein's Bot. Abh. 1871, ii.

DIATOMELLA, Grev. -D. Balfouriana,

Gr.= Qrammatophora B., Smith (PI. 42.

fig. Vi)=Disiphonia austrulis, Ehr.

BICEL'LA, Werneck.—A doubtful ge-

nus of Infusoria.

Bibl. Werneck, Bed. Ber. 1841, p. 377.

DICHONE'MA, N. ab Es.—A genus of

Lichens, tribe Lecanorei, inhabiting tropical

America and Polynesia.

D. sericemn consists of a reticulation of

Confervoid filaments spreading in an orbi-

cular form, from branches of trees ; a curi-

ous microscopic object (Leighton).

Bibl. Nees ab Essenb. N. Acta, xiii.

p. 12.

BI 'CHROISM (double colour) is the term
applied to the property possessed by many
doubly refracting crystalline substances, of

exhibiting two colours when light is trans-

mitted through them in different positions.

It may be observed under the microscope in

crystals of the tourmaline, the acetate of

copper, the chloride of palladium, and the

oxalate of chromium and potash, or of chro-

mium and ammonia.
Dichroism depends upon the absorption of

some of the coloured rays of the polarized

light in the passage through the crystal

—

this absorption varying with the different

relative positions of the planes of primitive

polarization of these rays to the axis of

double refraction of the crystals, so that the

two pencils formed by double refraction are

differently coloured.

In the acetate of copper, the two colours

are deep blue and yellowish green ; in the
chloride of palladium, they are red and
green ; in the oxalate of chromium and
potash they are blue and green, and in the
tourmaline they are not always the same.
The variation in colour is entirely indepen-
dent of the thickness of the crystal.

Bibi,. Brewster, Phil. Tram. 1819, and
Optics, p. 353; Herschel, Encyc. Metrop. art.

Lic/ht, p. 1064.

BTCKIEIA, Berkeley and Ralfs.—A ge-
nus of Diatomacese.

Char. Frustules navicular, irregularly

scattered through a flat undulate frond or

subgelatinous layer, narrowed at the base so

as to appear substipitate.

1. D. ulvoides (PI. 14. fig. 16 : a, frond,

nat. size ; b, portion magnified ; c, prepared
frustule, front view ; d, valve). Stipes very
short, capillary ; frond oblong, irregularly

lobed or crenulate ; frustules oblong, ob-
tuse-angled, truncate at the ends ; valves

oblong, with a stauros ; length of frond 1 to
li"; of frustules, 1-1000 to 1-720"; marine.

Frond very pale purplish white. Recent
frustules with a round colourless spot at

each of the four angles (in the front view).

Found in shallow pools between high and
low-water mark.

2. D. pinnata. Frond irregularly divided,

or laciniate ; v. like Navicula. Marine.

Bibl. Berkeley and Ralfs, Ann. N Hist.

1844, xiv. p. 328, and 1851, viii. 204 ; Kiit-

zing, Bacill. and Sp. Alg. p. 109 ; Thwaites,

Ann. N. Hist. 1848, i. p. 171; Smith, Brit.

Diat. ii. 166.

DICKSO'NIA, L'He-ritier.—A genus of

Dicksonieas (Polypodioid Ferns), including

fine arborescent species. All exotic.

DICKSO'NIE/E.—A family of Polypo-
dioid Ferns.

Illustrative genera.

Dicksonia. Valves of the indusium un-
equal.

C'ibotimn. Valves of the indusium nearly

equal.

Cystodium, True indusium plane, false

indusium hood-like, with connivent mar-
gins.

Thyrsoptcris. Sori semiglobose ; indu-

sium cup-like, the sori on a bi- tripinnate

fertile leaf destitute of parenchyma, so as

to form a thyrse.
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Deparia, Sori as in the last, but with
the parenchyma of the leaf developed.

DICLA'DIA, Ehi-.—A genus of Diato-

macese.

Char. Frustules single ; valves unequal,

one turgid and simple, the other two-
homed, the horns sometimes branched.

Marine and fossil.

D. capreolus (PI. 43. tigs. 63, 64) ; D. an-

tennata (PI. 43. fig-. 61); D. bullosa (PL 43.

fig. 62) ; D. dathrata (PI. 43. fig. 65).

Bibl. Ehrenb. Berl. Ber. 1844, p. 73, and
Mikrogeologie ;

Bailey, Sillim. Jn. 1856

;

Greville, Mic. Trans. 1865, 56, 98.

DICORY'NE, Allm.—A genus of Hy-
droid Polypi, fam. Atractylidae.

D. conferta. On old shells, Bvccinum, &c.

Bibl. Hinds, Brit. Zooph. 105.

DIOOTYLE'DONS.—One of the two
great divisions of the Angiospermous Flow-
ering Plants, synonymous with the Bxogens
of Decandolle, and opposed to Monocotyle-
dons,—the name being derived from the

condition of the embryo prevailing through-

out the vast majority of plants included in

this assemblage. As in all other natural

groups, instances occur wherein the parti-

cular character from which the name is

derived, the presence of a pair of cotyledons

in the embryo, is absent, as in Orobanche,

&c. (like the Orchidaeese and other plants

among the Monocotyledons) ; but in these

cases the plants agree with Dicotyledons in

general in all the rest of the prominent cha-

racters, such as the structure of stem, leaves,

plan of flower, &c. See Vegetable King-
dom, Wood, and Seed.
DICEANA'OEJB.—A family of Apocar-

pous operculate Mosses, branching by in-

novations, or with the tops of the fertile

branches several times divided. Leaves
lanceolate or subulate, channelled-concave,

with a nerve mostly dilated and flattened,

rarely slender, scarcely cylindrical. The
cells prosenchymatous ( often mingled with
parenchymatous), rarely papillose, mostly
empty, often thickened upwards, thereby
rounded or elliptical ; the basilar cells ar-

ranged in a curved manner at the margins
of the leaves, distinctly diverse, paren-
chymatous, lax, thick, large, flat or with a
more or less thick and patelliform front, de-

licate or robust, hyaline, fuscous, brown or

purple, ultimately marcescent, mostly very
conspicuous (alar cells). Capsule oval or

cylindrical, arched or straight, with a su-
bulate operculum. Peristome, if present,

purple, teeth trabeculate.

British Genera.

Blindia. Calyptra dimidiate, hood-sha-

ped, peristome wanting or simple, then

of sixteen equidistant, lanceolate, distantly

articulated, smooth, slender teeth, slightly

trabeculate within, purple, cartilaginous.

Capsule exannulate.

Dicranum. Calyptra dimidiate. Peri-

stome simple, teeth connate at the base into

a more or less emergent membrane, or equi-

distant and arising below the orifice of the

capsule, split more or less deeply, even in

some cases to the base, into two or rarely

more free arms, purple below, trabeculate-

nodose above (figs. 169 & 170).

Fig. 169. Fig. 170.

Dicrannm palustre.

Fig. 169. Mouth of the capsule with the peristome
everted. Magnified -10 diameters.

Fig. 170. Portion of the peristome. Magnified 100
diameters,

DI'CRANUM, Pledw.—A genus of Di-
cranacefe (Apocarpous operculate Mosses),
including numerous British species, veiy
varied in size and habit ; some, such as D.
scoparium, very common (see jEngstkcemia
and Letjcohryum).

Bibl. Wilson, Bri/ol. Brit. p. 61.

DICTYDTUM, Schrad.—
A genus of Myxogastres
(Gasteromycetous Fungi)

,

exceedingly elegant little

plants, growing upon rotten

wood. The peridium is ex-

cessively delicate, and the
peculiar capillitium adherent

to it; so that, when the
spores are expelled, the trans-

parent case appears like a

cage, formed of the veins

alone. There are no fila-

ments mingled with the
spores. I). umbilicalinn (fig.

171) is a British species; it

is of a brownish-purple co-

lour until the spores are dis-

charged, then hyaline; it is

gregarious in its habit of growth.

Diftydium mnlii-

lkntum,
Magn. 25 diam.
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Bibl. Berk, in Hook. Brit. Flora, v. pt. 2.

p. 317; Greville, So. Crypt. Ft. pi. 153;
Fries, Si/st. Myc. iii. p. 164 ; Schrad. Nov.
Gen. p. 11, &c. ; Corda, Icon. Fung. v. pi. 3.

fig. 36.

DICTY'OCHA, Ehr.—The nature of the

curious bodies, of which the genus Dic-
tyocha consists, is unknown. They consist

of a single piece ; hence they are not Diato-

rnaceae. This piece is siliceous and loosely

reticular or stellate. Marine and fossil.

Kutzing enumerates twenty-nine spe-

cies ; distinguished principally by the num-
ber of external spines and internal are-

olae ; they vary in diameter from 1-1150

to 1-370".

D. gracilis (PI. 19. fig. 19, perspective

view ; 20, side view ; 21, view from above).

D. fibula (PL 42. fig. 19).

Bibl. Ehrenberg, Bert. Abh. 1838, and
Mikrogeologie ; Kutzing, Bacill. and Sp. Aly.

p. 142 ; Pritchard, Infus. p. 735.

DICTYOGRAMMA. See Spobangi-
ASTEA.
DICTYOLAMPRA, Ehr.—A genus of

Diatomacete.
Char. Frustides single ; no internal septa

;

valves equal, cellular (apparently) in the

middle, the smooth margin radiate.

D. stella (PI. 43. fig. 68). The only spe-

cies. Found among Polycystina from Bar-
badoes.

BrBL. Ehr. Ber. d. Berl. Akad. 1847, p. 54.

DICTYOP'TERIS, Presl.—A genus of

Polypodieae (Ferns), deriving their name
from the reticidated arrangement of the

veins.

DICTYOPYXTS, Ehr., Grev.—A ma-
rine genus of Diatornacese.

Char. Frustules areolar, united into short

bands ; valves convex, cupuliform, hoop ab-
sent= Py.vidicula, pt.

D. brevis, Grev. ; D. cruciata, Ehr.
BrBL. Grev. Mic. Jn. 1862, 22 (fig.);

Ehr. Berl. Abh. 1844; Pritchard, Infus.

p. 825.

DICTYOSl'PHON, Grev.—A genus of
Bictyosiphonaceae (Fucoid Algae), repre-

sented in Britain by a common branched
filamentous sea-weed (I). fa-niculaceus)

,

with the frond growing from one to several

feet long, of an olive or rusty-brown co-

lour. The fructification at present known
consists of ovoid sporanges, imbedded in

the cellular tissue of the branches, lying

lengthways; they open by a pore at the

surface.

Bibl. Harvey, Br. Mar.Alg. p. 40, pi. 7D

;

Greville, Alg. Brit. pi. 8 ; Thuret, Ann. ties

Sc. Nat. 3 ser. xiv. p. 238.

DICTYOSIPHONA'CEJE.—A family
of Fucoideae. Olive-coloured sea-weeds
with cylindrical branched fronds, the oospo-

ranges imbedded lengthways in the sub-
stance of the frond, opening by a pore on
the surface.

British Genera.

1. Dictyosiphon. Root a minute naked
disk ; frond cylindrical, branched ; oospo-

ranges scattered irregularly, solitary or in

dot-like sori.

2. Striariu. Root a minute naked disk

;

frond cylindrical, branched ; oosporanges
arranged in transverse lines on the surface
of the frond.

Bibl. See the genera.

DICTYOSPHjE'RITJM,Nag.—A genus
of Palmellaceous Algae.

Char. Cells oblong, green, connected by
filaments, united into free, rounded, plate-
like layers. Aquatic.

2 species : D. Ehrenbergii (PI. 42. fig. 43).
Bibl. Nageli, Einzell. Ala. p. 73 ; Archer,

Qu. Mic. Jn. 1866, p. 127.

'

DICTYOSPORTUM, Corda.—A genus
of Torulacei (Coniomyeetous Fungi) con-
taining one species, D. ele-

gans (fig. 172), a minute
fungus growing upon oak
which has been stripped of

its bark ; very remarkable
for the reticulated charac-
ter of its spores.

Blbl. Berk. & Br. Ann.
Nat. Hist. 2 ser. v. p. 460 ;

Corda, Icon. Fung. ii. pi. 8.

fig. 29.

DICTYO'TA, Lamx.—A genus of Dic-
tyotaceaa (Fucoid Algae), containing one
British species, D. dichotoma, common be-
tween tide-marks, on rocks, &c, remarkable
for its dichotornously divided membranous
frond, of olive-green colour, 3 to 12" long,

which, on distinct individuals, produces
three kinds of reproductive organs, viz. 1.

tetraspores, divided crucially, and either

scattered or arranged in sori ; 2. spores

grouped in sori and covered by the common
epidermis of the thallus ; and 3. antheridia,

in patches on either face of the thallus.

Bibl. Harvey, Brit. Alg. p. 39, pi. 7 A ;

Phyc. Brit. pi. 103; Greville, Alg. Brit.

pi. 10 ; Thuret, Ann. des Sc. Nat. 4 ser. iii.

p. 7, pi. 2.

DICTYOTA'CE/E.—A family of Fucoi-
dese. Olive-coloured inarticulate sea-weeds,

Dictyosporium
elegans.

Spores magnified
.
1000 diameters.
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with large spores like those of Fueacere,

superficial, in definite spots or lines (sori),

or scattered. Root coated with woolly
fibres. Frond fiat.

Many other genera are included in this

family by most authors ; but Thuret has

pointed out that the genera here named
produce spores, while the structures de-

scribed as such in the others are oospo-

ranges. Padina presents some interesting

points of microscopic structure. All the

genera are formed of very regular muri-
forni parenchyma.

British Genera.

Haliseris. Frond dichotomous, with a

midrib.

Padina. Frond ribless, fan-shaped, con-

centrically streaked. Sori linear, concen-
tric, bursting through the epidermis.

Zonaria. Frond ribless, lobed, concen-

trically striate. Sori roundish, containing

spores and jointed threads.

Taonia. Frond ribless, irregularly cleft,

somewhat fan-shaped. Sori linear, concen-

tric, superficial, alternating with scattered

spores.

Dktyota. Frond ribless, dichotomous.

Sori roundish, scattered, bursting through
the epidermis, or (on distinct individuals)

scattered spores.

For other genera often included here, see

SPOEOCHNACE^:, PUNCTAEIACEiE, DlCTYO-
siphonaceje, and Cutlebiace^;.
Bibl. See the genera.

DICTYOXYPH'IUM,Hooker.—Agenus
of Bavaliiese (Polypodioid Ferns). Exotic.

DICYE'MA, Roll.—A genus of Infuso-

ria (?), allied to Opalina.

D. MiXlleri is found in the kidneys &c. of

Cephalopoda.
Bibl. Erdl, Eridhs. Arch. 1843, 162;

Kolliker, Wurzbwrg Her. 1849; Clap, and
Lachm. Infus. ii. p. 201.

DIDER'MA, Pers.—A genus of Myxo-
gastres (Gasteromycetous Fungi ), consisting

of minute epiphytic plants, of tolerably per-

sistent structure (fig. 173).

The peculiar character resides

in the double layer of the

peridium, the outer being
smooth and crust-like, fragile

and dehiscent, while the inner

is very delicate and evanes-
cent. The species vary in

habit, being either stipitate

with the stalk more (Lccmi/i-

mn, Lk.) or less (Lcocarpus,

Fig. 173.

Bidirmii li'pi-

dotum.

Magnified 26
ditims.

Lk.) distinct in different cases, and sessile.

A dozen species are recorded as British, of

which the sessile D. glohosum, and the ob-
scurely stalked D. vernicosum, appear the

commonest.
Bibl. Berk, in Hook. Brit. Fl. v. pt. 2.

p. 310 ; Ann. Nat. Hist. i. 257 ; Crypt. Bot.

p. 337 ; Fries, Syst. Myc. iii. 96 ; Summa
Veq. 450; Greville, 8c. Crypt. Fl. pis. 3,

122 & 132; Corda, Ie. Fung.
DIDYM'IUM, Sckrad.—A genus of

Myxogastres (Gasteromycetous Fungi), con-
sisting of minute plants growing upon
leaves, bark, rotten wood, &c. (fig. 174),
distinguished by its double peridium, of

which, however, the inner membranous
layer is the true case (bursting
irregularly), while the outer forms Fig. 174.

a kind of bark, which breaks up
into little furfuraceous scales or

mealy down. Filaments exist

twining among the spores adhe-
rent to the peridium. Sixteen
species are recorded as British, Didymium

several of which are not uncom- h™",,li
ha?~

mon. Ihey vary in habit, like Ma .„ ,

the ZWer»ir?, beingeither stalked, 25 diaim.

sessile, or adnate to their support.

Fj. farinaceum is figured by Sowerby as

Trichia spharoccphala.

Bibl. Berk. Hook. Br. Fl. v. pt. 2. p. 312,
Ann Nat. Hist. i. p. 257, 2 ser. v. p. 365,
xiii. p. 459, Crypt. Botany, p. 337; Fries,

Si/st. Myc. iii. p. 113 ; Summa Teg. 451

;

Sbwerby, Fungi, pis. 12, 240, 412 ; Corda,
Icon. Funr/.

BlDYMOCIIL/E'NA,Besv.—Agenusof
Aspidiete (Polypodioid

Ferns), with a curious

elliptical iudusium
i

opening on each side

(tigs. 175 & 176). Ex-
otic.

DidymoohlGena siiiuosa.

Fig. ITS. A Boras, from above. Mupn. 20 diams.
Fig. 176. Transverse vertical section of ditto.

DIDYMO'CLADON, Rolfs.—A genus
of Desmidiacese.

Char. Cells single, constricted at the
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middle, end view tri- or quadrangular ; each
angle with two processes, one lateral and
in the front view nearly parallel with the

corresponding one of the other segment, the

other superior and divergent.

The two processes distinguish this genus
from Staurastrum.

D.furcigerus (PI. 10. fig. 32, front view;
fig. 56, end view).

a, end view triangular.

/3, end view quadrangular.
Length, including processes, 1-330".

Bibl. Ralfs, Brit. Desmid. p. 144.

DIDYMOHE'LIX, Griffith.—A genus of

Oscillatoriaceas (Confervoid Algee), with the

threads consisting of pairs of microscopic,

interlacing, ferruginous, spiral filaments.

(Probably surrounded bj7 gelatine.)

D. ferruginea (Gallionella ferrug., Ehr.,

Ola-otila ochracea, Kiitz.).

Found in ferruginous bog-water.
The structure of the compound filaments

of which this beautiful and curious organism
consists requires great care to elicit, both
on account of their minute size and their

peculiar form. The breadth ofthe filaments

is from 1-5000 to 1-30,000", the average

1-10,000 to 1-20,000". Filaments imbued
with peroxide of iron, containing no silica,

or at least not more than a trace, such as is

naturally invariably associated with the

peroxide. Treated with hydrosulphuret of

ammonia, they become black. Acted upon
slowly with dilute muriatic acid, the colour

gradually vanishes, a very transparent co-

lourless cast of the original being left. If

the compound filaments be macerated for

some time in distilled water, the filaments

will separate (PI. 1. fig. 10 d). Under a

J-inch object-glass, the filamentspresent the

appearance represented in PI. 1. fig. 10 a.

When a higher power is used, they appear

as in fig. 10 b, which represents them as seen

when too much liquid is contained between
the slide and the cover, or when the proper

correction is not made for the thickness of

the glass cover and of the liquid, or when
lying edgewise. When lying flat upon the

slide, and the correction is perfect, the}' ap-

pear as in PL 1. fig. 10 c.

In the natural state, a quantity of yel-

lowish-brown gelatinous matter is always

found in the water containing the filaments.

Ehrenherg supposed that they are formed in

or from this. In this ferruginous gelatine

are found some fibres of a very minute Nos-
tochaceous plant (probably Anabaina subti-

lissima, Kiitz.). Didymohelli is by no

means common, even in waters which con-

tain a very copious ferruginous deposit.

It may be preserved either in the dry state,

in chloride of calcium, or in balsam
;
per-

haps the chloride is the best. Balsam ren-

ders it very transparent.

We have enumerated this as a test-ob-

ject for the general excellence of a high-
power object-glass, also of the observer's

management of the microscope. See Test-
Objects.

Bibl. Ehr. Infits.; Kiitz. Sp. Alr/.-p. 363;
Ralfs, Ann. Nat. Hist. ] 843, xii. p. 351

;

Grif. Ann. Nat. Hist. 1853, xii. p. 438 ; Ra-
benhorst, Hedwiyia, p. 43, pi. 8 ; Metten-
heimer, Senekenb. Abh. ii. p. 139.

DIDYMO'PRIUM, Kiitz.—A genus of
Desmidiacese.

Char. Cells with a bidentate or bicrenate

process on each side, united into an elon-

gated, fragile, cylindrical, and regularly

twisted filament. (Sheath either present,

wanting, or indistinct.)

Differs from Desmidium in having only
two processes, and not being angular, and
in the number of ra}'s of the endochrome
in the side view not depending upon the
number of angles.

D. Son-erf (PI. 1. fig. 11). Joints in-

flated, barrel-shaped, longer than broad;
side view circular ; angles bicrenate. (Sheath
wanting or indistinct.)

The delicate longitudinal lines were pro-
posed by Jenner as a test-object for the
power of the microscope ; they are best seen
in the emptv cells when dried. Breadth
of filament 1-1030".

D. Grevillii (PI. 10. fig. 5; fig. 6, side

view). Joints broader than long, with a
thickened border at their junction; side

view broadly elliptic ; angles bidentate.

(Sheath distinct.) Breadth of filament
1-470".

Bibl. Balfs, Brit. Desmid. p. 55.

DIDYMOSPO'RIUM, Nees.—A genus
of Melanconiei (Coniomycetous Fungi),
growing upon shoots of trees. The only
British species, D. profusum, Grev., has
very minute, oblong, uniseptate spores, at

first glued together like a depressed co-
nical nucleus, beneath the epidermis, after-

wards bursting through and becoming free.

D. elevatum, Lk. = Melanconium bicolor,

Nees.

Greville's plant, however, has not truly

uniseptate spores, and is rather a Melanco-
nium, referred as a conidiiferous form bv
Tulasne to Melanconis stilbostoma.
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Bibl. Berk. Hook. Brit. Flor. v. pt. 2.

p. 357; Ann. Nat. Hist. 1810, vi. p. 438;
Greville, Sc. Crypt. Ft. pi. 212. fig. 1 (as

Stilbospora) ; Tul. Carp. ii. 120.

BIFFLU'GIA, Leclerc.—A genus of

Rhizopoda, of the family Arcellina.

Char. Contained in a spherical or ob-

long, urceolate, incrusted carapace, from
the anterior extremity of which are emitted

variable numerous or multiiid tentacular

expansions. Aquatic.

The carapace is membranous, incrusted

with minute grains of sand (and carbonate

of lime ?) ; in some it is covered with de-

pressions or tubercles ; these form the genus

Euglypha, B. The mode of reproduction

has been observed in D. Enchclys, which
forms gemmae and also resolves itself into

four "spores."

Species very numerous.
1). proteiformis, E. (PL 23. fig. 39). Ca-

rapace oval or almost spherical, covered

with minute grains of sand ; length 1-240".

D. oblonya, E. (D. globulosa (?), B.).

Carapace oval, oblong, or rounded, smooth,
brownish; length 1-200".

Bibl. Leclerc, Mem. du Museum, ii. 474

;

Ehr. Infus. p. 130 ; Berl. Ber. 1840, &c.

;

Bujardm, Infus. p. 248; Schlumberger,

Ann. d. Sc. Nat. 1845, iii. 254 ; Schneider,

Ann. Nat. Hist. 2nd ser. xiv. p. 332; Clap.

& Lachm. Infus. p. 447 ; Lang, Qu. Mic.

Jn. 1805, p. 285.

BIG LENA, Ehr.—A genus of Rotatoria,

of the family Hydatintea.

Char. Eyes two, frontal ; foot forked.

There are no other appendages than the

foot and the rotatory organ.

Nine species.

I), lacustris (PI. 34. figs. 21, 22). Body
oval, transparent, truncate in front; foot

suddenly attenuate, somewhat more than
l-4th of the body in length; toes l-3rd

part of the foot in length ; aquatic; length
1-70".

Bibl. Ehr. Infus. p. 441 ; Gosse, Ann.
Nat. Hist. 1851, 'viii. p. 200.

BILEPTUS, Duj.—A genus of Infuso-

ria, fam. Trichodina.

Char. Body fusiform, prolonged ante-

riorly in the form of a swan's neck, with a

lateral mouth at the base of the prolonga-

tion ; entire surface covered with vibratile

cilia, which are more distinct in front and
near the mouth.

D. folium, B. (PI. 23. fig. 40). Body
very flexible, in the form of a lanceolate

leaf, narrowed in front ; with nodular, reti-

culated, irregular ribs ; aquatic ; length
1-100 to 1-120".

-D. anser (Amphileptus anser, E.).

D. margaritifer (Amphileptus marg., E.).

Bujardin separates these species from the
genus Amphileptus, on account of their not
possessing a reticulated integument, and
their undergoing diffluence. CI. & Lachm.
unite them with Amphileptus.

Bibl. Duj. Infus. p. 404.

DILOPIIOS'PIIORA, Besm.—A genus
of Sphreronemei ( Coniomycetous Fungi),
consisting of Sph<eria-like plants (without
asci), growing upon the leaf-sheaths and

Fig. 177.

Dilophosphora gramiiiia.

Spores. Magnified 800 diama.

glumes of grasses ; remarkable for the cu-
riously appendaged spores (fig. 177).

D. graminis, Besm. = Sphceria Alopecuri,

Fries. Sometimes very destructive to wheat
crops in the south of England.

Bibl. Besm azieres, Ann. des Sc. Nat. 2 ser.

xiv. p. 4, pi. 1. fig. 2.

BIMEREGRAM'MA, Pritch.—A genus
of Biatomaceie.

Char. Frustulesquadrangular,twoormore
together ; valves (undulate, Rab.) with
transverse costas interrupted by a smooth
longitudinal line.

Several species.

Bibl. Pritchard, Infus. p. 123 ; Grun.,

Wien. Verh. 1802 ; Gregory, Diat. of Clyde,

p. 22 ; Rabenhorst, Flor. Alg. p. 123.

BIMORPHINA, B'Orb.'—A hyaline
Foraminifer, in which the early chambers
have the alternate growth of a Polymor-
phina, and the later ones the linear arrange-

ment of a Nodosaria. D. tuberosa, B'Orb.,

Modele no. 00, is the type of this dimor-
phous Polymorphina. Fossil and recent.

Bibl. Parker and Jones, Ann. N Hist.

ser. 3. xvi. 28 ; B'Orb. For. loss. J'ienne,

221.

DIMORPHOCOCCUS, Braun.—A ge-

nus of Palmellaceous Algffi ; consisting of

free botryoidal substipitate groups of ovate

or lunate green cells, 4 in each.
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Fig. 178.

D. lunatus (PI. 42. fig. 44). In pools
;

Germany.
Bibl. Braun, Alg. Unicell. p. 44.

DINEMASPO'BIUM, Lev.—A genus of

Sphferonemei (Coniomycetous Fungi), con-

sisting of minute plants forming spots upon
the leaves of grasses. D. gramineum, Lev.,

the only British species, =
Excipula graminis, Berk. Br.
Fungi, No. 328, and -Ere.

gram., Corda. It has a scat-

tered conceptacle, closed at

first, and subsequently widely
opened, forming a disk covered
with white spores of a peculiar

form, abruptly produced into

filaments at each end (fig.

178).

Bibl. Berk, and Broome,
Ann. Nat. Hist. 2 ser. v. p.

45G ; Leveille, Ann. des Sc.

Nat. 3 ser. v. p. 274 ; Corda, Dmemasporium

Icon. I una. ill. pi. 5. fig. IV. „ ,<

DINEMOU'RA, Lat?.-A
8p
So diams

gn '

genus of Crustacea, belonging

to the order Siphonostoma and family Pan-
daridas.

Char. Lamellar elytriform appendages
covering the thorax, only one pair. First

three pair of legs setiferous ; the posterior

foliaceous and membranous.
D. alata and D. Lamnce have both been

found upon the Beaumaris Shark (Lamna
monensis).

Bibl. Baird, Brit. Entomostr. p. 282.

DINOBRYI'NA, Ehr.—A family of In-

fusoria.

Char. Bodies variable in form, contained

in urceolate capsules, which are either

single, or aggregated into a branched poly-

pidom from the new capsules remaining
adherent by their bases to the summits or

the bases of the preceding : the result of

multiplication by gemmation. (Astasiaea

with a carapace.)

Two genera, Dinobryon and Epipyxis.

In Dinobryon an interior red eye-spot is

present, but not in Epipyxis. In the former

a flagelliform filament is present; this is

sometimes met with in the latter, but not

constantly.

Bibl. Ehr. Infos, p. 122 ; Duj. Infus. p.

320.

DINOB'RYON, Ehr.—A genus of In-

fusoria, of the family Dinobryina.

Char. Carapaces urceolate, united in the

form of a branched polypidom.

D. seHularia, E. (PL 23. fig. 41). Cara-

paces sessile or subsessile, slightly con-

stricted near the somewhat expanded and
excised end ; aquatic ; length of polypidom
1-144 to 1-120", of individuals 1-570".

Hermann and Archer point out that the

individual bodies become encysted at the

mouth of the capsules, forming Chlamydo-
moHas-like organisms.

Bodies yellow or green, with a red eye-
spot in front.

D. sociale, E. Carapace conical, truncate.

D. gracile, E. Carapace slightly con-
stricted in the middle.

The two preceding are probably different

stages or mere varieties of the former.

D. petiolatum, D. (PI. 23. fig. 42). Ca-
rapaces with long stalks, bodies green

;

aquatic; length of polypidom 1-100", of a
carapace 1-1420''.

Bibl. Ehr. Infus. p. 124, and Berl. Ber.

1840, p. 199; Duj. Infus. p. 321; Archer,
Qu. Mic. Jn. 1866, p. '123.

DINO'CHARIS, Ehr.—A genus of Ro-
tatoria, of the family Euchlanidota.

Char. A single cervical eye ; foot forked

;

carapace closed beneath, and without teeth
at the ends.

Jaws with one (or two ?) teeth each.

Aquatic. Two horns at the base of the foot.

D. tetractis (PL 34. fig. 23 ; fig. 24, teeth).

Carapace acutely triangular, two horns at

the base of the foot, and two toes ; length
1-120".

Two other species.

Bibl. Ehr. Infus. p. 471.

DINO'PHYSiS, Ehr.—A genus of Infu-
soria, of the family Peridinsea ; marine.

Char. Free,8ingle; carapacemembranous,
urceolate, with a transverse ciliated furrow,
and a median plicate crest ; no eye-spot.

Form, that of Vaginicola ; nature, that of
Peridinium. The transverse furrow is close

to the truncated anterior end ; and from this

furrow there extends down the body a folded
crest or fringe, like that of Stentor, except
that it is a part of the carapace. A crown of
cilia exists around the neck, and a longer
flagelliform filament. Carapace punctate.

D. norwegica ; length 1-420".

CI. & Lachm. describe 6 species.

The species are found in sea-water with
luminous animals; probably themselves
luminous.

Bibl. Ehr. Berl. Abh. 1839, pp. 125,151.
DIO'PHRYS, Duj.—A genus of Infuso-

ria, of the family Plcesconina.

Char. Body of irregular discoidal form,
thick, concave above and convex beneath,
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with five large vibratile cilia at the ante-

rior, and four or five very long geniculate

setoe near the posterior end. Marine.
D. marina (PL 23. fig. 43 : a, under view

;

b, side view). Body oval, with a longitudi-

nal excavation; length 1-580".

Bibl. Duj. Infus. p. 445; Clap. & Lachm.
Inf. p. 400.

IHPHA'SIA, Agassiz.—A genus of ma-
rine Hydroid Potypi, family Sertulariidse

= Scrtularia, pt. ; comprising the species

with the ovigerous vesicles cleft at the

margin.

7 species.

Bibl. Hincks, Brit. Zooph. p. 244.

BIPHYSCIA'CEzE.—A family of oper-

culate Acrocarpous Mosses, having a cap-

sule of very curious structure. The leaves

are of two kinds, the cauline tongue-shaped,

composed of perfectly Pottioid, densely

hexagonal, parenchymatous cells filled with
chlorophyll ; the perickajtial leaves much
protruded, exceeding the cauline, composed
of cells ultimately destitute of chlorophyll,

therefore of looser texture. Capsule very
large, oblique, gibbous, somewhat like that

of Buxbaumia. Inflorescence monoecious.
British genus

:

DIPHYS'CIUM, Mohr.—Calyptra coni-

cal, covering the operculum. Peristome
simple, internal, resembling that of Bux-
baumia, surrounded at the base by a large,

multiplex, soluble annulus.

Bibl. Wilson, Bryol. Brit. p. 200; Berke-

ley, Handb. p. 214.

DIPLAS1UM, PresL—A genus of As-
pleniese (Polypodioid Ferns). Exotic.

DI'PLAX, Gosse.—A genus of Botato-
ria, of the family Euchlanidota.

Char. Those of Salpina, except that the

eye is wanting, and the carapace (which, as

in that genus, is cleft down the back) is

destitute of spines both in front and behind

;

foot and toes long and slender.

Forms a connecting link between Salpina

and Dinocharis.

D. compressa. Carapace in side view
forming nearly a parallelogram, greatly com-
pressed ; length 1-176". Aquatic.

D. triyona. Carapace trilateral ; sur-

face delicately punctured; length 1-100".

Aquatic.

Bibl. Gosse, Ann. Nat. Hist. 1851, viii.

p. 201.

BIPLOCO'LON, Nag.—A doubtful ge-

nus of Scytonemaceous Algpe.

D. llrppii. Op. calcareous rocks; Ger-
many.

Bibl. Niigeli, Nov. Act. 1857; Baben-
horst, Fl. A/f/. ii. p. 246 (fig.).

DIPLO'BIA, Ft.—A genus of Sphaerone-
mei (Coniomycetous Fungi), usually grow-
ing upon dead twigs &c, bursting through
the epidermis. Numerous species have
been described as British by Mr. Berkeley

;

but the resemblance of many to various

Sphcerice is remarked by him, and Tulasne
states that they are only stylosporous forms
of species belonging to that genus or its

allies.

Bibl. Berk. Ann. Nat. Hist. vi. p. 365,
pi. 11. 2 ser. v. p. 371, xiii. p. 459; Hook.
Journal of Botany, iii. 320, v. p. 40 ; Le'-

veille, Ann. des Sc. Nat. 3 ser. v. p. 290;
Tulasne, ibid. xx. p. 136 ; ibid. 4 ser. v. p. 115.

' BIPLODON'TUS, Buges.—A genus of

Arachnida, of the order Acarina, and family

Hydraehnea.
Char. Mandibles terminated by a straight,

acute, and immoveable tooth, to which is

opposed a moveable hook or claw; palpi

shortish, with the fourth joint longest and
terminated by a point as long as the fifth

joint ; coxre not very broad, in four separate

groups, the posterior of which are semi-
divergent ; a bivalve, granulated, heart-

shaped genital plate, the apex directed for-

wards.

D. scapularis (PI. 2. fig. 30 : fig. a, labium
with a palp, under view ; b, a separate

mandible more magnified than «). Eyes
very small, but proj ecting, wide apart, placed

at the anterior rounded angles of the body,
blackish and reniform, arising from the

fusion of two stemmata. Anterior half of
the body black, speckled with a few red

spots
;
posterior half scarlet, but divided by

a median longitudinal black band. Length
of female 1-10" ; male l-3rd or l-4th the

size of the female.

D. jilipcs. Palpi much curved down-
wards, but little visible from above. Body
elliptical, depressed, bright red, sometimes
marbled with dark brown spots, from the

digestive organs being visible through the
integument. Eyes four, at the very anterior

margin, so best seen from beneath. Inte-

gument finely granular, without hairs. Legs
red. Length 1-25".

D. mcndax. Two clear longitudinal rays

at the fore part of the body.
Bibl. Buges, Ann. dcs Sc. Nat. 2 ser.

i. p. 148.

DIPLONETS, Ehr.—A genus of Biato-

macese = Navicula with the valves con-

stricted in the middle, not now retained.
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DIPLOZO'ON, Nordm.—A supposed ge-
nus of Eritozoa, of the family 1 rematoda.
The members have since been shown to

consist of two individuals in a state of con-
jugation.

Char. Body of individuals soft, elongated
and flattened, united in pairs by their fusion

near the middle, thus resembling an X;
each body terminated posteriorly by a trans-

verse, oval, or almost quadrilateral expan-
sion, furnished with four suctorial disks.

Mouth terminal, anterior, accompanied by
two oblong suctorial disks.

D.paradoxum, the double animal. Found
upon the gills of freshwater fishes, as the

carp, the roach, the bream, &c. Length
1-6 to 1-5", or twice this length.

The separate individuals (Dtporpa, Dujar-
din) are smaller than those in a state of con-

jugation (length 1-100 to 1-45"), and con-
tain no trace of reproductive organs. Ova
formed in each individual after the conju-

gation ; they are yellow, with the shell

narrowed and prolonged into a spiral or coil.

Bibl. Nordmann, Mihr. Beitray. 1832, i.

p. 56 ; Ann. d. Sc. Nat. 1833, xxx. ; Ehren-
berg, Wiegmann's Archiv, 1835, ii. p. 128;
Mayer, Beitray. z. Anat. d. Entoz. p. 23;
Siebold, Sieb. und Soil. Zeits. iii. p. 62;
Vogt, Midler's Archiv, 1841, p. 33.

DIPPING-TUBES. Inth. p. xxii.

DIP'TERA.—The sixth order of In-
sects, containing the " flies " &c.

DIRI'NA, Fr.—A genus of Lichens, tribe

Lecanorei.

D. ceratonice (fig. 26, p. 62).

D. repanda. Occurs in Jersey.

Bibl. Leighton, Lick. Fl. G. B. p. 235.

DISCELIA'CE^E.—A family of opercu-

late Acrocarpous Mosses, of gregarious

habit, very dwarf and stemless, arising from
a green prothallium spreading on the ground.

The sheathing leaves are appressed, oblong,

acuminate and nerveless, composed of cells

lax at the base and apex, rhomboidally pa-

renchymatous, destitute of chlorophyll,

fuscescent and empty. The capsule is sub-

globose and inclined, with a short collum,

annulate and long-stalked. The antheridial

and archegonial flowers are upon the same
runner of the prothallium. British genus

:

DLSCE'LIUM, Brid.—Calyptra longish,

very narrow, split almost to the summit,
wider in the middle, with the margin invo-

lute on each side at the base. Peristome
simple, of sixteen lanceolate teeth, fissile

in the middle, trabeculate, striate, cartila-

ginous, reddish or orange.

Bibl. Wilson, Bryol.Brit. p. 286; Berke-

ley, Handb. p. 167.

DISCEL'LA, Berk, and Br.—A genus of
Sphreronemei (Coniomycetous Fungi), form-
ing scattered, disk-like, dark spots upon
twigs; at first covered by the epidermis,

which afterwards splits and separates. Five
species are described, occurring on the wil-

low, lime, plane, and elder.

Bibl. Berk, and Broome, Ann. Nat. Hist.

2 ser. v. 376, pi. 12. fig. 8; Berkeley, Outl,

p. 322.

DISCOCEPH'ALUS, E.—A genus of

Infusoria, of the family Euplota.

Char. Head distinct from the body; hooks
present, but neither styles nor teeth.

D. rotatorius (PL 23. fig. 44). Hyaline,

flat, rounded at each end ; head narrower
than the body; length 1-380". Red Sea.

Imperfectly examined.
Bibl. Ehr.- Infus. p. 375.

DISCOMYCE'TES.—The name of one
of the families of Fungi under Fries's clas-

sification, including the Helvellacei and
Phacidiacei of the Ascomycetes.
DISCOPLE'A, Ehr.—A genus of Diato-

maceaj, not now retained, the species being

referred to the genera Cyclotella and Coscino-

discus. Ehr. Bet: d. Berl. Ahad, 1844, p. 197.

DISCORBPNA, Parker and Jones.—One
of the Rotalince, having a turbinoid spire,

with vesicular chambers, opening one into

another by slit-like apertures, which are

usually tented over by a succession of um-
bilical flaps, forming a star-like ornament
(see Astehigebina). The shell is usually

coarsely, sometimes finely, and occasionally

partially porous. Fossil and recent. D.
rosacea (PI. 47, fig. 7 a, b) is a neat variety

of D. turbo.

Bibl. Carpenter, Introd. Foratn. 203.

DISCO'SIA, Libert.—A genus of Sphre-
ronemei (Coniomycetous Fungi), probably
related to some of the Sphceric?, as stylo-

sporous forms. The species have been de-

scribed under various names ; and the genus
Pldyctidivm of Notaris is synonymous with
it. The British species recorded seem to

have been greatly confused by different

writers ; for Discosia alnea, Libert, found on
the leaves of alder and beech= Spheeria

artocrcas, Tode, Xyloma fagineum, Pers.,

Phlyctidium nitidam, Wallr., Ph. clypeuUim,

Notaris, and, from its name, we conclude

also Dothidea alnea, Pers. of Hook. Brit.

Flor., with its synonyms. Fries, in his

Summa Veget., gives D. artocreas, alnea,

and clypcata as three distinct species.



DISCOSIRA. [ 256 ] DISTOMA.

Bibl. Leveille, Ann. des Sc. Nat. 3 ser.

v. 280 ; Fries, Sum. Veqet. 423 ; Fresenius,
Beitr. z. Mycol. Heft 'i. p. 60, pi. 8 ; De
Notaris, Mem. Acead. d. Torino, 1849, 2 ser.

x. ; Berk., Hook. Brit. Flor. pp. 278, 288.

DISCOSIRA, Rab.—A genus of Diato-
maceas.

Char. Frustules disk-shaped, concate-

nate ; valves nearly plane, with curved
costoe ; margin denticulate ; centre deli-

cately punctate.

D. sulcata. Italy.

Bibl. Rabenhorst, Flor. Ale/, i. p. 36.

DISEL'MIS, Duj. = Chlamidomonas,
Ehr. (Chi. pulviscidus, E.= Diselmis riridis,

D. ; PI. 3. fig. 2 b, c; PI. 23. group 30).

See Pbotococcus.
Dujardin describes a marine species, D.

marina. Body almost globular, obtuse, and
rounded in front, granular within, and (from
generic characters) with a non-contractile

tegument and two similar cilia.

He adds to this genus D. Dunalii= Mo-
nas Dunalii, Joly, giving rise to the red
colour of the reservoirs of the salt-works of

the Mediterranean ; oval or oblong, often

constricted in the middle ; colourless when
young, greenish when older, red when adult

;

no eye-spot.

Probably some marine Algfe.

Bibl. Dujardin, Infos, p. 340; Jo\y, Hist.

aVun Petit Crustace §-c. 1840.

DISIPHO'NIA, Ehr. D. australis=

Diatomella, pt.

DISO'MA, Ehr.—A genus of Infusoria,

of the family Enchelia.

Char. Body double, not ciliated ; mouth
without teeth, ciliated and truncated (— En-
chelys with a double body).

D. vacillans (PI. 23. fig. 45). Segments
clavate, filiform ; hyaline and narrowed at

the anterior end ; length 1-3S0 to 1-288".

In the Red Sea.

Bibl. Ehr. Infos, p. 302.

DIS'SODON, 'Grev. and Arnott.—A ge-
nus of Splachnacese (Acrocarpous operculate
Mosses), including some Splachna of authors

and a Cyrtodon.

Bibl. Wilson, Bry. Brit. p. 295 ; Berke-
ley, Iiandb. p. 163.

DISTEM'MA, Ehr.—A genus of Rota-
toria, of the family Hydatinsea.

Char. Eyes two, cervical ; foot forked.

D.forjicida (PI. 34. fig. 25 ; fig. 26, teeth).

Body cylindric.o-conieal ; eyes red ; toes

strong, recurved, toothed at the base ; aqua-
tic ; length 1-120".

Three other species, two of which are

aquatic, and one marine. In the latter, D.
marina, the cervical eye-spots are colourless;

if these do not really represent eyes, this

species must be referred to the genus Pleu-

rotroeha.

Bibl. Ehr. Infus. p. 449.

DISTICHIA'CE/E.—Afamilyofopercu-
late Acrocarpous (terminal-fruited) Mosses,
of casspitose habit ; the stem increasing to-

wards the point, simple or branched ; the

leaves with a dorsal keel-like nerve, equitant-

concave, densely imbricatively overlapping,

parenchymatously areolated. Cells minute,
with thick walls, somewhat papillose, very
densely packed, squarish. Capsules oval,

equal. British genus

:

DISTIC'HIUM, Br. and Schimper.—Ca-
lyptra dimidiate. Capsule annulate. Peri-

stome simple, with sixteen equidistant teeth,

free at the base, once or several times slit

from the base to the apex, trabeculate, deep
purple, homogeneous, smooth or rough. In-

florescence monoecious.
Bibl. Wilson, Bry.Brit. p. 104; Berke-

ley, Handb. p. 266.

'DISTIG'MA, Ehr.—A genus of Infuso-

ria, of the family Astasioea.

Char. Unattached, eye-spots two, black-

ish.

There are no cilia, flagelliform filaments,

or other locomotive appendages ; motion
similar to that of a leech. Body variable

in form.

D. proteus (PI. 23. fig. 46 a). Body
lyaline, obtuse at the ends, alternately

contracted or expanded from side to side
;

eye-spots distinct ; aquatic ; length 1-570

to 1-430".

D. viride (PI. 23. fig. 46 b). Body filled

with green granules, alternately contracted

and expanded ; eye-spots distinct ; aquatic

;

length 1-570".

Two other aquatic species ; one yellow,

the other colourless.

Bibl. Ehr. Infus. p. 116.

DISTO'MA, Grertn.—A genus of Mol-
lusca, of the oi'der Tunicata, and family

Botryllidaa.

Distinguished by the sessile, semicarti-

laginous, polymorphous mass ; the numerous
circular systems; the individuals in one or

two rows at unequal distances from a com-
mon centre, with thorax and stalked abdo-

men ; and the branchial and anal orifices

six-rayed. On marine Alga> ( Funis $a).
D. rubrum (PI. 44. tig. 23). Mass red,

individuals yellowish ;
5" in diameter, £"

thick.



DISTOMA. [ 257 ] DOLICHOSPEEMUM.

D. variolosum. Reddish- or yellowish-

white ; bodies orange-red.

Bibl. Forbes and Hanley, Brit, Moll. i.

18.

DISTO'MA, Zeder.—A genus of Entozoa,
of the order Sterelniintha, and family Tre-
matoda.

Char. Body soft, depressed or cylindrical,

more or less elongated, not jointed; fur-

nished with two isolated suckers—one an-

terior, terminal, and containing the mouth,
the other situated on the ventral surface

between the middle and the anterior sixth

of the body.
Species very numerous; Dujardin de-

scribes 164 ; most common in birds and
fishes, generally inhabiting the alimentary
canal.

D. hepaticum (the fluke) occurs in the

gall-bladder and hepatic ducts of sheep
when affected with the ' rot.' It has also

been found in the horse, the ox, the goat,

the hare, and the stag. Length 4-5 to 1 j".

Some of the other species are micro-
scopic.

Bibl. Dujardin, Helminth, p. 881 ; Be-
neden, Ann. d. Sc. Nat. 3 ser. Zool. xvii.

;

Cobbold, Linn. Proc. v., Linn. 2V. xxiii. 349.

DIT'IOLA.—A genus of Tremellini ( Hy-
menomycetous Fungi) consisting of saucer-

shaped margined gelatinous Fungi, with a

discoid hymenium, which is at first veiled.

Ditiola radicata occurs rarely in this country

on decayed firwood. D. nuclei, B. and Br.,

is considered by Tulasne synonymous with
Dacrymyces deliquescens.

Bibl. Alb. & Schwein. pi. 8. f. 6 ; Berk.

Outl. p. 291.

DOCIB'IUJM, Brebisson.—A genus of

Desmidiacese.

Char. Cells single, straight, much elon-

gated, linear, sometimes attenuated towards
the ends ; constricted at the middle, ends

truncate ; segments usually inflated at the

base.

Rabenhorst includes the species in Pieu-

rotceninm.

Docidium, like Closterium, has the termi-
nal spaces with moving molecules ; and its

vesicles are either scattered or arranged in

a single longitudinal row.
B. truncation (PL 10. fig. 38). Seg-

ments three or four times as long as broad,

with a single inflation at the base ; suture

projecting on each side; length 1-80 to
1-72".

D. baeulum (PL 10. fig. 39). Segments
very slender, with a single conspicuous in-

flation at the base, otherwise linear; vesi-

cles in a single series; length 1-111".

D. noclulosum. Segments four to six

times as long as broad, constricted at regu-
lar intervals so as to produce an undulated
margin; suture projecting; length 1-50".

Several other species.

Bibl. Ralfs, Brit. Desmicl. p. 155 ; Prit-

chard, Infus. p. 744 ; Rab. Ft. Alg. iii. p.

141 ; Hobson, Q.u. Mic. Jn. iii. 1803, p. 1G9
(Bombay).
DOLICHOSPER'MUM, Thwaites (P1.4.

fig. 2).—A genus of Nostochacese, allied to

Trichormus, Sphcerozyga, &c, established

by Thwaites for five British species, from
which Hassall has separated one under the
name of Coniophytum. Thwaites noticed in

this genus that the contents escaped in an
undivided mass from the elongated and
mostly cylindrical spermatic cells (spo-

ranges), which are invariably truncated at

the ends.

D. inctquale, Ralfs. Filaments nionili-

form ; ordinary cells at first quadrate, finally

orbicular ; vesicular cells large, spherical

;

sporanges linear, catenate (Raits, Ann. Nut.
Hist. 2 ser. v. pi. 9. fig. 1). Forming ex-
tensive strata, composed of thick gelatinous

masses of a deep green colour, on boggy
pools ; filaments consisting of 100 to 200
cells.

_D. Palfiii (Kutzing). Filaments moni-
liform; ordinary cells spherical; vesicular

cells elliptic ; sporanges elliptic or cylin-

drical, one or two in each series. Ralfs, I. c.

pi. 9. fig. 2 ; Sphcerozyga Rulfsii, Thwaites,
Harvey's Brit. Alga, 2 ed. p. 233. Cylin-

drospermum Balfsii, Kutzing, Tab. Phijcol.

i. pi. 98. fig. 7. Forming extensive strata

of a velvet}' rich dark green colour, some-
times verging towards aeruginous green, on
rivulets and in bogs.

D. Smithii, Thwaites. Filaments straight,

each included in a definite gelatinous

sheath ; ordinary cells subspherical, com-
pressed, about as long as wide ; vesicular

cells subspherical, somewhat barrel-shaped,

half as wide again as the ordinary cells,

puncta very distinct ; sporanges cylindrical,

very unequal in length, and with the ends
rounded and somewhat truncated. Ralfs,

/. c. pi. 9. fig. 4. Freshwater boggy pools.

D. TJiwaitesii, Ralfs. Filaments straight,

or nearly so ; ordinary cells quadrate ; vesi-

cular cells oblong, subquadrate, puncta very
distinct ; sporanges numerous, cylindrical,

with truncated ends, very variable in length

(Ralfs, I. c. pi. 9. fig. 5). Sphcerozyga Thw.
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Harvey, Br. Alga, 2 ed. 232. Freshwater
or brackish pools. (D. Tkompsoni, Rail's,

see Coniophytum.)
DONKIN'IA, Ralfs.—A genus of Diato-

maeea? = Ampltiprora with decussating

stria?, but without aire to the valves.

Pritchard describes 7 species. Raben-
horst describes 4 European, and enumerates
12 extra-European species.

Bibl. Pritchard, Infus. p. 920 ; Rabenh.
Flor. Ah/, i. p. 242.

DOO'DIA, R. Brown.—A genus of As-
pleniea? (Polypodioid Ferns). Exotic.

DORYPH'ORA, Kiitz.— A genus of

Diatomaeese.
Char. Frustules single, stalked ; valves

orbicular - lanceolate or broadly elliptical,

with a median longitudinal line, but no no-
dules. Marine.
The valves are furnished with transverse

or slightly radiating dotted lines.

I). amphiceros, K. (PI. 12. fig. 29 : a, side

view of frnstule ; b, front view ; c, pre-

pared valve). Valves orbicular-lanceolate or

broadly elliptical, ends produced ; length
1-500 to 1-800".

D.BoecJtii,S. {Cocconema B.,1s..). Valves
elongato-lanceolate, ends somewhat obtuse

;

length 1-144". (This species appears to

have a median and terminal nodules.)

Bibl. Kiitzing, Bacill. p. 74, <S/j. Alg.

p. 50 ; Smith, Brit. Diatom, i. p. 77 ; Ra-
benhorst, Fl. A/t/.i. p. 126 (Baphoneis).
DOTHID'EA', Fries.—A genus of Sphse-

riacei (Ascomyeetous Fungi ) , often growing
upon leaves. Distinguished from SpJueria

and the more closely allied genera by the
asci being contained in cavities in the

stroma, without any distinct perithecium.

Numerous species are described as British

by Mr. Berkeley, some of which are now
placed under other genera by himself and
Fries : thus D. Geranii, Bobertiani, Ranun-
culi, PotuntilUc and Alchemillts of the Brit.

Flora, and D. C'heetomium, Kze., are species

of Stigmatea in the Summa Veg. ; D. alma
is removed to Discosia, and D.pyrenophora
and sphceroides are placed under Dothioba,
Fries, a stylosporous form. The whole of

these plants require further study, since it is

probable that they are really connected
with the Sphseronemei or Melanconiei ; for

the observations of Mr. Berkeley go to show
that Asteroma Ulmi is a form of Dothidea
Vlmi, while Tulasne has found upon Do-
thidea Bibesii spores or spermatia like those

of Xylarice, others in excavated cavities

having the character of the spores of Stp-

toria, while in ordinary cases the surface is

covered with conceptacles filled with eight-

spored asci. See Coniomycetes.
Bibl. Berk. Br. Fl. ii. pt. 2. p. 285 ; Ann.

Nat. Hist. vi. 3G4 ; Berk, and Br. Ann. Nat.
Hist. 2 ser. ix. 385; Fries, Summa Veget.

pp. 386, 418 & 421 ; Corda, 1c. Fung. iv.

p. 119; Tulasne, Ann. des Sc. Nat.i ser. v.

p. 118.

DOTHIORA, Fries. See Dothidea.
DOXOCOO'CUS, Ehr.—A genus of In-

fusoria, of the family Monadina.
Cliar. No tail ; no eye-spot ; motion nei-

ther that of simple progression nor rotation,

but an irregular kind of rolling-over.

Organ of locomotion unknown, Ehr.
D. ruber (PI. 23. fig. 47 a, after Ehr.).

Body globose, brick-red, more orless opaque

;

breadth 1-1728". Aquatic.
This organism is almost beyond doubt the

same as that represented in PI. 23. fig. 24,

d and

/

(nobis), i. e. a form of Trachelomonas
volvocina (Trachelomonas). This was
suspected by Ehrenberg.

D. pulvisculus, E. (Pi. 23. fig. 47 b), is

probably an early stage of the same.

The other two species

—

D. globulus (sub-

globose or ovate, hyaline ; marine ; breadth
1-864"), and D. iniequalis (subglobose, un-
equal, hyaline, speckledwith green; aquatic;

breadth 1-2400")—are probably Alga?, or

their spores.

Bibl. Ehr. Infus. p. 28.

DRAPARNAL'DIA, Bory.—A genus of

Chfetophoracese (Confervoid Alga?), espe-

cially distinguished (as limited here in ac-

cordance with Kiitzing) by the filaments

being composed of an axis of cells of much
greater diameter than that of the tufted cells

forming the branches (fig. 179). The
species placed here by Hassall and others,

devoid of this character, will be found under
Stigeocloxium. The green contents of

the cells form a broad band in the middle
of the cell. These plants are propagated by
zoospores formed from the contents of the

cells of the branches (fig. 180) ; the zoo-

spores have four cilia), and by resting-

spores formed in the same situation and set

free by the solution of the walls.

D. g/ouierata, Ag. (fig. 179). Principal

filament about 1-800" in diameter.irregularly

branched; ramelli 1-2400 to 1-3000", in

ovate tufts, generally alternate, and patent.

Hassall, Br. Fr. Alg. pi. 13. 1 ; Engl. Bot.

p. 1746; Vauch. Confervas, pi. 12. rig. 1.

Common in streams and wells.

D. plumosa, Ag. Principal filaments
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somewhat pinnatelybranched, size about the
same as the preceding ramelli in linear

-

Fiff. 179. Fig. 180.

Draparnaldia glomerata.

Fig. 179. Portion of a filament. Magnified 200
diams.

Fig. 180. Portion of a branch discharging zoospores
from its cells. Magn. 400 diams.

lanceolate tufts, mostly approximated to the

axis (Vauch. pi. 11. rig. 2; Kiitzing refers

HassaH's plumosa, I. c. pi. 12. fig. 1, to D.
opposite, Ag. as doubtful). Common in

streams aud wells.

D. repetita, Hass. Principal filaments

composed of repeated series of cells, each

series consisting of five or six cells, diminish-

ing in size from the lowest to the highest,

the series adjoining each other obliquely;

tufts of ramelli dense, alternate. Hass. /. c.

pi. 12. fig. 2. Rare.

See Stigeocloxhtji.
Bibl. Bory, Ann. du Museum, xii. ; Vou-

cher (as Batrachospermum),Conferves d'Eau
douce; Link (as Charospermum) , Ilor. Phys.

iii. ; Hassall, I. c. p. 118 ; Decaisne, Ann. d.

Sc. Nat. 2 ser. xvii. p. 314 ; Thuret, ibid.

3 ser. xiv. p. 15 ; Currey, Qu. Mic. Jn. vi.

p. 207, pi. 9; Hicks, ibid. 1869, p. 383.

DRI'MYS, Forst.—A genus of Magno-
liacea? (Dicotyledonous Plants), remarkable

for the microscopic structure of the wood.

See Wintereje.
DRY ROT.—A peculiar decay in wood,

caused either by the presence of Fungi, as

Merulhts lacrymans and Thelephura pateana,

or by a chemical process known under the

name of Eremacausis or gradual combustion.

Many remedies have been proposed ; sul-

phate of copper, corrosive sublimate and
creosote, especially the latter, are amongst
the most approved. In domestic architec-

ture a free circulation of air and exclusion
of moisture are essential.

DUCTS.—A term used in structural bo-
tany, applied to those forms

-pin- 181
of the so-called vascular tissue

which consist of long tubes

constructed out of perpendi-
cular rows of cells, which are

thrown into one by the ab-
sorption of their adjoining
ends. Ducts are thus easily

distinguished from vessels

(which taper offtoclosed ends)

by the constrictions upon the
walls of the tubes, indicating

the junctions of the compo-
nent cells (fig. 181). See Dotted dnct from

Tissues, vegetable, and the Melon.

VfSSELS Magn. 250 diams*

DUDRESNAI'A, Bonnem.—A genus ol

Cryptonemiaceae (Florideous Algre), con-

taining two minute British species, with
delicate, branched, filiform fronds, a few
inches high, of rose-red or reddish-brown
colour. Both D. coccinea, which is a very

rare plant, and seldom found except on the

south coasts of England and Ireland, and
D. Iliuhoni, a not uncommon sea-weed,

present very elegant microscopic structure,

the fronds being composed of a central

cellular axis, clothed with tufts of delicate,

dichotomous, moniliform filaments, stand-

ing perpendicularly upon it.

Bibl. Harvey, Brit. AUj. p. 154, pi. 21C

;

Fhyc. Brit. pls.'llO, 244.

DUFOUREA, Ach.—A genus _ of Li-
chens. D. madreporiformis occurs in Swit-

zerland and Germany.
DTJMON'TIA, Lamx.—A genus of Cryp-

tonemiaceae (Florideous Algae), containing

one British species, D. Jiliformis, having a
delicate tubular frond, ofyellowish

,
greenish,

or purple colour, of variable length and dia-

meter, with numerous filiform branches,

which are long on short fronds, and short on
long fronds; growing commonly on rocks &c.

between tide-marks. The wall of the tube is

composed of a double layer of tissue, the

outer of roundish cells, the inner of longish

cells forming filamentous rows. The spores

are attached in clusters to the internal wall

of the tube (which is filled up with gela-

tinous substance), while the tetraspores are

found among the surface-cells.

s2
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Blbl. Harvey, Brit. Ah/, p. 147, pi. 20 a

;

Phyc. Brit. pi. 59; Grevilfe,.%. Brit. pi. 17.

DYEING.—The dyeing process was in-

troduced by Gerlach, after observing in his

carmine-injections, how differently the ele-

ments of the tissues were dyed by the co-

louring-matter.

The general action of the dye is, that the

nuclei and the protoplasm of the cells are

deeply coloured, while the cell-walls are

but little acted upon, and the intercellular

substance is hardly at all affected. The
cause of this difference in the dyeing effect

must lie partly in the physical and partly in

the chemical condition of the organic matter.

If the dye-liquor be too strong, or its ac-

tion too long continued, the whole tissue

will become confusedly coloured, and its

elements indistinguishable.

Frey recommends that 3 to 6 grains of

carmine (better carminic acid p) be dissolved

in a few drops of Liq. Amnion., with an
ounce of distilled water. To the filtered

liquid is added 1 ounce of glycerine, and
2 to 3 drachms of alcohol. This solution

may be used alone, diluted with water, or

with glycerine. The duration of the mace-
ration will vary according to the kind of

tissue and the strength of the dye-liquor
;

in some cases a few minutes are enough, in

others 24 hours are required. The pieces

of tissue are then washed with water or a

very weak acid (an ounce of distilled water
with 2 or 3 drops of acetic acid). Fresh
tissues, or those hardened by alcohol are

best; next those previously treated with
chromic acid or bichromate of potash.

Preparations to be preserved in feebly

acidified glycerine require to be less dyed
than those to be mounted in balsam.

A solution of carmine in borax is some-
times used—4 parts of borax dissolved in

5G parts of water, to which is added 1 part

of carmine. The filtered solution is mixed
with 2 volumes of alcohol. This solution

answers well in dyeing cartilage.

In some cases, indigo-carmine dissolved

in aqueous solution of oxalic acid affords

beautiful blue preparations.

Many other dyes have been used, such
ns the aniline colours, the red (Fuchsine),

and the aniline blue. Judson's dj'es are

very powerful, and in many cases useful

;

also the chloride of gold &c.

With the dyeing liquids must also be
mentioned the nitrate of silver, used in

dilute solution (1 to 400 or 800 of water).
The tissues subjected to this (nuclei of

small vessels, epithelium, &c.) should be
quite fresh ; and usually, long maceration
is required. In many cases, the subsequent
immersion in solution of chloride of so-

dium or muriate of ammonia increases the

effect, the cellular structure being rendered

very distinct, while the intercellular sub-
stance is scarcely affected.

But the subject requires thoroughly
working out, in regard to the relation of

the dye-absorbing power to the chemical
composition of the tissue. The process

has not been much examined in vegetable

tissues—although, so far, the general action

seems to be the same.
Bibl. Frey, D. Mikroskop. ; Beale, Tiss.

of Hum. Body; Carpenter, Microscope;

McNab (Veg.), M. M. J. ii. 154.

DYSTE'BIA, Huxlev= Ervilia.

DYSTERI'NA, CI. &l,a.chm. = Ervilmu.

DYTIS'CILVE.—A family, and
DYTIS'CUS, Linn., or By'ticus, a genus

of Coleopterous Insects, belonging to the

family Dytiscidae.

Characters of the family : antennas long
and slender ; external lobe of maxillse arti-

culated ; anterior pair of legs shorter than
the posterior pairs, which are flattened and
fringed with hairs. Aquatic.
The genus Dytiscus is characterized by

the first three joints of the anterior tarsi in

the male being very large, and expanded
into a patella or shield ; the didaetyle claws ;

and the maxillary palpi having the second
and third joints of equal length.

The species of Dytiscus are of large size
;

D. maryinaUs is common in ponds and pools.

Fig. 182.

Dytiscus latissimus. Natural size.

The head is well adapted for the display
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of the trophi, or organs of the mouth.
Labrum transverse; mandibles short and
robust, with a strong internal tooth ; max-
illae short, flat and ciliated internally, with
the tip acute, the outer lobe palpiform ; the

true maxillary palpi about twice as long as

the maxillae ;
mentum transverse, with the

sides produced into two lobes; labium
short and square, palpi about twice its

length, and three-jointed. The structure

of the anterior tarsi in the male is very
curious (PL 27. tig. 6 a), the three basal

joints being expanded laterally so as to

form a broad and rounded patella or shield,

convex above, and covered beneath with a

number of suckers or disks of various sizes,

some of which are stalked ( tig. 6 A, a small

one). This structure enables the male to

retain his hold upon the back of the female,

the elytra of the latter being furrowed lon-

gitudinally, to aid in this effect. The three

basal joints of the tarsi of the middle pair

of legs are also flattened beneath, and co-

vered with the stalked disks.

Pull-grown larvae about two inches in

length ; of a dark ochre or dirty brown co-

lour; the body long, subcylindrical, and
eleven-jointed ; the two terminal joints

long and conical, the sides of the apex
fringed with hairs. Terminal segment fur-

nished with a pair of long and slender pi-

lose appendages, by means of which the

insect can suspend itself at the surface of

the water ; these are tubular, and commu-
nicate with the tracheae of the body. Head
(PI. 28. fig. 14) large, oval, or rounded, de-

pressed, and with five or six small elevated

tubercles near the anterior angles represen-

ting the eyes (fig. 14 a). Two rudimentary,

slender, seven-jointed antennae (6) are in-

serted in front of the eyes. The mouth
has no aperture ;

the food, consisting of the

juices of the prey, passes through a canal

traversing the long, sickle-shaped, acute

mandibles (c). Maxillae (el) slender, cy-
lindrical, and terminated by a short lateral

spine ; the maxillary palpi (e) are of the

same thickness, arising from the lip of the

maxillae, and seven-jointed. The labial

palpi (/) are slender and four-jointed, the

first and third j oints being very short.

The head of the larva, and the three pairs

of legs of the perfect insect, are commonly
mounted as microscopic objects, as are

those of other genera belonging to this fa-

mily

—

Acilius &c.

Bibl. Westwood, Introd. fyc. i. p. 95;
Stephens, Brit. Beetles.

E.

ECCRI'NA, Leidy.—See Enterobry-
trs.

ECHINEL'LA, Acharius.—A term ap-
plied first to a group of ova of some aquatic
animal, next to a genus of Infusoria, more
recently to a genus of Diatornacese, but now
no longer used.

ECHLNOBO TRYUM,Corda.—A doubt-
ful genus of Torulacei (Ooniomycetous Fun-
gi). E. atritm has been found in Britain,

parasitic upon a species of Pachnoeybe.
Bibl. Berk, and Broome, Ann. Nat. Hist.

2 ser. v. p. 460 ; Corda, Icon. Fung. ii. fig. 6.

ECHINOCOC'CUS, Bud.—A supposed
genus of Entozoa, of the order Cestoidea
and family Cystica ; now shown to consist

of the larvae of Tjenia.
Char. Consisting of a vesicle of very va-

riable size, sometimes surrounded by a coat
of condensed areolar tissue, and containing

within, one or more secondary cysts; at-

tached to the walls of these cysts, or sus-

pended in their liquid contents, are nume-
rous oblong, rounded, or oval bodies (sco-

lices), each with four suckers, and a double
crown of hooks.

E. xeterinorum, the larva of Tcenia echi-

nococctis (PL 16. figs. 1 & 2), occurs in the

liver, the cavity of the abdomen, the heart,

the voluntary muscles, and the ventricles

of the brain of man ; in the liver, lungs, &c.
of the ox, sheep, goat, ape, pig, &c. Com-
monly called hydatids. The walls of the

brood-cysts consist of numerous concentric

layers or plates, resembling those of colloid

cells or cysts. The liquid existing within

the cysts is yellowish or reddish, albumi-
nous, and frequently contains plates of cho-
lesterine, and crystals of bilifulvine (PL 9.

fig. 15) (see Bile) ; some of the latter re-

semble in form and colour those of ILsma-
toidine. The scolices appear to the naked
eye as minute, white, opaque specks, vaiying
in size from about the 1-300 to 1-100" in

length. They also vary greatly in form;
when the head is retracted (fig. la) they
appear more rounded than when this is

protruded (fig. 1 c, 1 cl, 1 /). The hooks
surrounding the anterior end of the body
(fig. 1 b) consist of a broadish basal portion,

an internal transverse blunt tooth, and a
curved terminal portion or claw ; they are

about the 1-1500 to 1-1000" in length. In
some of the scolices a kind of pedicle exists

at the base, by which, they are attached to

the wall of the cyst (figs. 1 a and 1 c)j some-
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times two or more lines may be perceived,

running from the head towards the pedicle,

and connected in front by a transverse line

—probably representing vessels (fig. 1 c).

Interspersed through the substance of the

body are minute highly refractive corpus-

cles, containing carbonate of lime.

In the quite recent state, the scolices

have been seen swimming actively in the

liquid of the cyst ; this motion is produced
by cilia existing upon the surface of the

body. Mingled with the perfect scolices

are generally found some in which neither

books nor suckers are visible, and in which
the form is very irregular; some of these

assume the natural form when treated with
acetic acid.

The scolices appear usually to be deve-
loped by gemmation from the interior of

the cysts ; but, as Kuhn long since showed,
they are sometimes produced by external

gemmation (fig. 2) : the contents produce
a slight protrusion of a part of the wall of

a cyst ; the protruded portion enlarges, af-

terwards becoming constricted at its base,

at last probably separating from the parent,

to become itself a parent in the same man-
ner. The example figured in PI. 16. fig. 2
was not isolated ; there were many, con-

tained with numerous other larger cysts,

of the most varied sizes, all in one very
large parent cyst.

The Echinococci do not attain their full

development into Teenice, unless they reach

the alimentary canal. The cysts and their

contents, including the Echinococci, some-
times undergo a kind of degeneration, be-
coming partially converted into fatty or

calcareous matter ; or the entire contents

become amorphous and granular, the hooks
remaining longest unaltered, but finalty dis-

appearing also.

Bidl. Kuhn, Ann. Sc. Kat. 1 ser. xxix.

p. 273 ; Siebold, Wicc/m. Archiv, 1845, ii.

p. 241, and Siebold and Kolliker's '/.cits. iv.

;

Dujardin, Helminth, p. 635 ; Leuckart, V.

d. Iloercn, Zoo/., Snppl. p. 85.

ECHIiNODERMATA.—A class in the
Animal Kingdom, including the star-fishes

(Asterias), the sea-hedgehogs or sea-eggs
{Echinus), the sea-slugs (Ilolothuria), &c.

The Echinodermata are marine animals,

with a coriaceous or calcareous integument;
alimentary canal distinct, suspended in the
cavity of the abdomen, and with either one
or two orifices ; distinct organs of circula-
tion and respiration ; sexes not always di-

stinct, and external generative organs never

present ; disposition of organs generally

quinary ; body usually radiate or globose,

sometimes cylindrical ; nervous system form-

ing a ring generally surrounding the mouth
and giving off radiate branches.

A cutaneous skeleton usually exists as a

network of calcareous corpuscles (PI. 36.

fig. 1), or numerous calcareous plates pretty

regularly perforated so as to form a solid

continuous network (PI. 36. fig. 2). The
plates are sometimes moveable, at others

connected by sutures ; some are perforated

with larger apertures—the ambulacra! pores;

they are often furnished with calcareous ap-

pendages, tubercles, prickles, spines, hooks,

&c, some being imbedded in the leathery

integument itself. Many of these appen-

dages, as well as the calcareous corpuscles,

form beautiful microscopic objects, and
possess very remarkable analytic power
(see Echinus, Synapta, and Shell); they
are also of importance in classification.

The muscular system consists of distinct

flattened primitive fibrils and bundles, not

transversely striated. The organs of loco-

motion exist in the form of little tentacle-

like organs, the so-called feet or ambulacra.

These are very contractile hollow prolonga-

tions of the cutaneous surface, expanded at

the end, and connected by the ambulacra]
pores with contractile sacs (the ambulacral
vesicles) placed on the inner surface of the

leathery or calcareous covering of the body;
they act as organs of adhesion and as

feelers.

In the Echinidea (Echinus-family') and
Asteridea (Asteritts-family), other curious

appendages occur, called pcdicellariee (PI.

36. fig. 3); they are met with all over the

c ataneous surface, and consist of a forcipate

or valvular apparatus, acting as organs of

prehension. The pediccUnricc. of the Aste-
ridea usually consist of two long forceps-

like or two broad valvular arms, and have
hence been divided into forcipate and val-

vate pediceUarice. They are mostly without
a stalk. In the Echinidea (Echinus) they
are most numerous around the mouth, and
have been subdivided, according to their

form, into :— 1. Gemmiform, having three

short lentil-shaped arms ; 2. Tridactyle,

having three long and laterally toothed
arms ; and 3. Ophiocephalous, with three

spoon-shaped laterally toothed arms. These
pedicellarus contain a reticular calcareous

mass as a basis, and in Echinus are placed

upon a stalk, the lower portion of which
encloses a calcareous nucleus, whilst the
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other portions are soft, extensile, and spi-

rally retractile. The pedicellarice of Echinus,
which are partially covered with ciliated

epithelium, can seize larger or smaller bodies,
and pass them from one to the other ; so

that an object grasped by one of them situ-

ated on the posterior half of the body, or

near the anal region, can gradually pass it

on towards the mouth.
The abdominal cavity of the Echinoder-

mata is always filled with sea-water, kept
in motion by cilia covering the intestinal

canal.

A true blood-vessel system, as well as the
water-vessel system, is also present, into

the structure of which and other particulars

we have no space to enter.

In their youngest state, the Echinoder-
mata consist of infusoria-like beings, with-
out organs, and swimming by means of cilia

on the surface. For an account of their sub-
sequent remarkable development, we must
refer especially to Huxley's paper, quoted
below.

Bibl. Siebold, Vergl. Anat. p. 74 ; Cycl.

Anat. and Phys. (Sharpey), ii. p. 30; Agas-
siz, Echinod. viv. et foss. ; Valentin, Echino-
derm. ; Forbes, Brit. Starjishes ; Miiller and
Troschel, Si/st. d. Asteriden ; Midler, Perl.

Abh. 1846-1851 ; Huxlev, Ann. Nat. Hist.

1851, viii. p. 1 ; Gosse, Mar. Zool. i. 54;
V. d. Hoeven, Zool. and Suppl. (Leuckart)

;

Gegenbaur, Vergl. Anat. p. 303 ; Herapath,
Qu. Mic. Jn. 1865, 175 (pedieellaria>)

;

Prey, Pedeck. ivirbell. Th. ; Koren, Arch.
Scanclinav. i. 166, 449; Norman, Ann. N.
II. 1865, xv. 98; Stewart, Qu. 31. Jn.

1871.

ECHINORHYN'CHUS, Miiller.—A ge-

nus of Entozoa, order Acanthocephala.
Char. Body cylindrical or sacciform,

somewhat elastic, transversely rugose, ob-
tuse at both ends ; furnished with a retrac-

tile proboscis, which is armed with from
one to sixty regular transverse rows of re-

curved spines ; sexes distinct ; no mouth.
The species, which are very numerous,

many microscopic, reside in the alimentary

canal, most commonly of fishes and reptiles,

less so in that of mammals, and still more
rarely in that of birds.

JS. anthuris (PI. 16. fig. 35) is very com-
mon in newts ; E. proteus in fish.

BiBL. Dujardin, Helminth, p. 483 ; Leuc-
kart, Van d. Hoeven's Zool. (suppl.), p. 93

;

and Qu. Mic. Jn. 1863, p. 56.

ECHI'XUS, Lam.—A genus of Echino-
dermata, of the family Echinidea.

The species are popularly known as 'sea-

urchins,' or ' sea-eggs.'

The beautifully symmetrical structure of

their spines, and their curious pedicellarice,

afford favourite objects to the admirers of

nature's minute wonders. These organs are

not confined to this single genus of the

family.

See Echtnoderjiata and Shell.
ECTOCARPA'OE/E.—A family of Fu-

coideae. Olive-coloured, articulated, fili-

form sea-weeds, with sporanges (producing

ciliated zoospores) either external, attached
to the jointed ramuli, or formed out of some
of the interstitial cells. British genera

:

* Frond rigid ; each articulation composed

of numerous cells (Sphacelariea?).

1. Cladostcphus. Ramuli whorled.
2. Sphacelaria. Pamuli distichous, pin-

nated.

** Frondflaccid ; each articulation com-
posed of a single cell.

3. Ectocurpus. Frond branching ; ramxdi
scattered.

4. Myriotrichia. Frond unbranched ; ra-
muli whorled, tipped with pellucid fibres.

Bibl. See the genera.

ECTOCAR'PUS, Lyngb.—A genus of

Ectocarpacere (Fucoid Alga?), consisting of
olive or brown sea-weeds, with fronds com-
posed of flaccid capillary filaments, growing
between tide-marks, or upon other Alga3.

Filaments of very simple
structure, the main axes or

branches being composed of

single rows of cells (fig. 183),
as in Cladophora. The re-

productive bodies at present

known, ciliated zoospores, are

formed in the cells of the

branches, sometimes in the

terminal cells, producing the

siliquose or elliptical (fig.

183) sporanges, and some-
times in interstitial cells, be-
yond which the branch is

prolonged into a fine filament.

In E. siliculosus the extremi-

ties of the branches are con-
verted into sporanges : the Portion of a fl-

cell-contents first divide into j^S dSpS
a number of layers, while the cal sporanges.

part of the filament contain- Magn. 50 diams.

ing these swells up and ac-

quires the pod-like form ; the layere of con-

tents are then resolved into lines of zoo-

Fig. 183.
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spores piled regularty one above another.

The summit of the pod finally bursts, and
the zoospores escape. The empty sporange

exhibits fine transverse strise, as if delicate

septa existed between the layers of zoo-

spores. In E. litorcdis, Harv., the fertile

cells are not terminal, but interstitial, and
form beaded rows surmounted by a hair-

like prolongation of the branch ; the zoo-

spores escape by a lateral pore. The germi-

nation of these zoospores has been observed

by Thuret. Sixteen British species (Har-

vey), some of which are common, particu-

larly the two above mentioned.
Bibl. Harvey, Mar. Alg. 5$, pi. 9c;

Ph/c. Brit. pis. 162, 107, &c. ; Enq. But.

pis'. 2200, 2310, &c. ; Thuret, Ann. Sc. Nat.

3 ser. xiv. p. 234, pi. 24. figs. 1-7 ; Agardh,
Ann. Sc. Nat. 2 ser. vi. p. 197; Crouan,
ibid., xii. p. 248, pi. 5.

EOTOPLEU'RA, Agassiz.—A genus of

Hydroid Polypi, fam. Tubulariidse.

E. Dumoriierii. Isle of Man, Ostend.

Bibl. Hincks, Brit. Zoqph. 124.

EEL (Anguilld).—It is popularly believed

that the eel has no scales. They are, how-
ever, present, but immersed in the skin ; and
their structure is curious (Scales of Fish).

The dried skin of the Eel, mounted in Ca-
nada balsam, exhibits well the scales, co-

vered by the epidermis, and the beautiful

layer of stellate pigment-cells.

Bibl. Yarrell, Brit. Fishes, ii.

EELS,inpaste(ANGUILLITLA.GLUTINIs).
EELS, in vinegar (Anguillula aceti).

EGGS.—The minute ova of certain ani-

mals have always been favourite microscopic

objects on account of their curious forms, the

beautiful structure of their outer chitinous

envelope, their varied colours, and the sin-

gular lids with which some of them are

furnished. The most interesting are those

of insects ; among them we may mention
the brown eggs of the puss-moth, Centra
vinula (PL 31. fig. 10) ; of the large and
small cabbage-butterflies, Pontia brassiere

and rapes (Pi. 31. fig. 21) ; of the small

tortoiseshell butterfly, Vanessa urt.icec ; the

angle-shades moth, Noctua or Pldoyophura

meticulosa ; the common meadow brown
butterfly, HippeirehiaJanira ; the brimstone-

moth, Rumia crateeyata; the water-scorpion,

Nepa ranatra ; the common cow-dung-fly,

Scatophaga stereoraria, which are very
common on cow-dung ; the bug, Cimex
leetiilarius (PI. 31. tig. 20), Hydromctra
stat/ttoritni, &c.

Their surfaces exhibit markings of the

most varied forms—spines, tubercles, pits or
processes, sometimes of considerable length
(PI. 16. figs. 22, 23), often arranged with
great symmetry, and frequently closely re-

sembling the cellular structure of plants in

appearance. Sometimes very delicate an-
gular spaces are mapped out upon them, the
intervals being most minutely dotted, as in

the eggs of the common blow-fly, Musca
vomitoria (PL 27. fig. 35).

It is a general fact, exemplified in both
the animal and vegetable kingdom, that

unicellular, or the corresponding stages or

phases of the higher organisms, exhibit

some kind of markings upon their external

membrane or wall, as is seen in the cells

of the Desmidiacese, the Diatomacese, the

eggs ofanimals, the spores and pollen-grains,

and the seeds of plants.

At certain seasons of the year, the eggs
of some aquatic animals are provided with
a very thick horny coat, as in the Entomo-
straca, Hydra, &c. These have been called

winter-ova, from the notion that here was
a defence against a low temperature ; they
correspond to the resting-spores or resting-

stages of the Infusoria and Algoe, some of

which were formerly included in the ani-

mal kingdom. The formation of this coat
can scarcely have any relation to tempera-
ture, either from its structure or from its

requirement in an organism which has no
heat to retain. Its presence would be per-

fectly intelligible, however, as a means of

protection from evaporation when the
pools become dry ; and for this purpose its

structure is well adapted. It might also

afford a protection against the attacks of

predatory animals, many of which could
easily devour an ovarian ovum, while they
could not break through the homy cases of
the winter ova ; and these winter ova are

only formed when the ova are not to be
hatched soon after extrusion from the pa-
rent. The ova of those animals which are

never hatched immediately after leaving
the parent, have always a coat correspond-
ing to that of the winter ova.

The structure and development of eggs
are considered under Ovtim; see also Shell.

Bibl. See Ovum.
EHREXBERGPXA, Reuss.—A Cassi-

duline Poramiuifer with the later portion
of the shell uncoiled.

Bibl. Carpenter, Introd. Foram. 198.

ELACHISTEA, Fries.— A genus of
MyrionemaceEe (Fucoid Alg.-v). Minute
epiphytic sea-weeds, consisting of a dense
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tuft of simple, articulated, olivaceous fila-

ments, from a common tubercular base
composed of a closely combined mass of

dichotoniously branched filaments, growing
upon larger Fucoids, such as Fucus, Ili-

manthalia, Cgstoseira, &c. The fructifica-

tion is borne in two forms—unilocular

(spores, Harvey) and multilocular sporanges
(paranemata, Harvey). The unilocular are

formed of metamorphosed terminal cells at

the ends of the dichotomous filaments ; the}'

are long ovoid sacs, the contents of which
are ultimately converted into a vast number
of zoospores. The multilocular sporanges
arise in exactly the same place and way,
but take the form of long, slender, articu-

lated filaments, in the joints of which simi-

lar but smaller zoospores are developed.

Both forms of fructification nestle on the

surface of the tubercle of the frond, at the

base of the long simple filaments. The
zoospores of both kinds of fruit germinate

;

and these occur together in some cases (E.

attenuata), in others at different seasons of

the year. Harvey describes seven British

species ; the tufts of some are half an inch

long, of others less than a line.

Bibl. Harvey, Mar. Alg. p. 49, pi. 10 F;
P/v/c. Brit. pis. 240, 260, 261, &c. ; Dillw.

Conferv. pi. 66 &c. ; Thuret, Ann. Sc. Nat.

3 ser. xiv. p. 236, pi. 25. figs. 1-4.

EL/EAGNA'CE/E.—A family of Dico-
tyledons, the leaves of which are usually

covered with a kind of scurf formed of very

elegant microscopic scales. See Hunts and
Hippophae.
ELAPHOMY'CES, Nees.—A genus of

Tuberacei (Ascomycetous Fungi) consist-

ing of subterraneous truffle-like plants, with

a warty or hairy rind, not bursting sponta-

neously, but divided into little chambers
internally by intersecting plates of sporife-

rous tissue. The spores are formed in sacs

(asci) (fig. 185), from four to eight in each,

arising from branched anastomosing fila-

ments (capillitium). Three species are

found in this country :

—

E. anthracinus,

Vitt., in clayey ground; E. granulatus,

growing in heathy ground ; and E. muri-

catits, Fr. (E. variegatus, Vitt., Tulasne),

attached to the rootlets of beeches. L. and

C. Tulasne have carefully analyzed this

genus.

Bebl. Berk. Brit. Flora, ii. pt. 2. p. 306

;

Ann. N. II vi. p. 430, pi. 11. fig. 10; L.

and C. Tulasne, Ann. <S'<\ Nat. 2 ser. xvi.

p. 5, pis. 1-4 ; Ili/pog. Fungi, 1850 ; Vit-

tadini, Monog. Tuber. App. p. 66, &c, pis.

3 & 4; Berk. & Br. Ann. N. Hist, xviii.

81.

Fig. 184.

Fig. 185.

Fig. 184. Elaphnmyces hirtus. Section, nat. size.

Fig. 1S5. E. variegatus. Filaments of capillitium,
with asci containing spores, and also loose spores
which have escaped. Magnified 300 diameters.

ELASTIC LIGAMENTS.—These are

yellowish strong bands, consisting of elastic

or yellow fibrous tissue, with a small quan-
tity of areolar tissue. They are met with
connecting the arches of the vertebrae (liga-

menta subflava), in the stylo-hvoid and in-

ternal lateral ligaments of the jaw, and the

Transverse section of the ligamentum nucha of an
ox, after treatment with solution of caustic soda : a,

areolar tissue, appearing transparent; 6, Bection of
elastic fibres. Magnified 350 diameters.

ligamentum nucha?, or 'paxy-waxy,' of ani-

mals. They contain but few vessels, and
no nerves. The elastic fibres (fig. 187) are

from 1-7500 to 1-3500" in breadth, slightly

flattened (fig. 186), mixed with still finer

and some coarser elastic fibres, forming a
dense network, taking a general direction

parallel to the long axis of the spine. Be-
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tween these fibres are loose undulating

Fig. 187.

Elastic fibres: a, from a human ligamentum subfia-
vum, with intervening areolar tissue, 6. Magnified
450 diameters.

bundles of areolar tissue, running parallel

to the elastic fibres.

Bibl. Kolliker, Mik. Anat. ii. 306, and
Gewebel. d. Mensch.
ELASTIC TISSUE of animals, or yel-

low fibrous tissue, occurs in the ligamenta
subflava of the vertebra?, in the thyro-hyoid
and cricoid membranes, the vocal chords,

the trachea, forming- the longitudinal elastic

bands of that tube and its branches, in the

internal lateral ligament of the jaw, the
stylo-hyoid ligament, the transversalis fas-

cia of the abdomen, the blood-vessels, and
almost everywhere mixed with the fibres

of areolar tissue.

It differs from white fibrous tissue in its

elasticity and its yellow colour. But some
physiologists regard it as a variety of this.

Its elementary form is that of round or

flattened fibres, varying in size from an
almost immeasurable tenuity to that of
1-2200" or even more ; the finer ones have
been termed nuclear fibres by the Germans

;

they are either isolated, arranged in bundles,
or branching and anastomosing (fig. 180),
sometimes undulating or spiral, at others

nearly straight. When broken, they curl
up, the ends appearing abrupt or truncated.
They are highly refractive, their edges
appearing dark, well-defined, and mostly
smooth, but sometimes toothed or serrated.

Sometimes they exhibit transverse cracks
upon the surface.

Fig. 188. Network of elastic tissue, from the middle
coat of the pulmonary artery of the horse. Magnified
350 diameters.

Fig. 189. Network of fine elastic fibres from the
peritoneum of a child. Magnified 350 diameters.

They are easily distinguishable from fibres

of areolar tissue by the use of acetic acid,

which has little or no effect upon them ; and
this is also the case with solution of potash.

Sometimes by their anastomoses they form
fibrous networks (fig. 180), or plates perfo-

rated irregularly by holes— fenestrated

membranes (fig. 188). The fibres are also

themselves sometimes transversely perfo-

rated by irregular rounded apertures.

The chemical composition of elastic tissue

has not been accurately determined ; it

appears rather referable to the proteine than
the gelatine group of compounds. It is

coloured red by Millon's test, but not by
that of Pettenkofer, and does not yield
gelatine by boiling.

Elastic tissue is probablv developed from
cells. In all parts of embryos where elastic

tissue occurs, peculiar fusiform or stellate

cells (tig. 100 n) with acute ends or pro-
cesses are met with, by the fusion of which
(tig. 100 6 & 101), long fibres or networks
are formed, in which the spots correspond-

ing to the cells at first form dilatations with
elongated nuclei. The fibres frequently
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remain in this condition, forming a modifi-
cation of the so-called nuclear fibres : or

Fig. 190. Fig. 191.

Fig. 190. Formative cells of elastic tissue, from the
tendo Achillis : a, of a four months' embryo ; b, of a
seven months' fcetus ; some of the cells are free, with
one or two processes, others fused in twos and threes.
Magnified 350 diameters.

Fig. 191. Stellate formative cells of nuclear fibres,

from the tendo Achillis of a newly born infant. Mag-
nified 350 diameters.

all traces of the original composition vanish,

uniform fibres or networks alone remaining.

There is, however, great difference of opinion

among physiologists as to the development
of elastic tissue, some regarding it as arising

from fibrillation of the intercellular sub-

stance.

Elastic tissue occurs in the same situations

in all classes of the Vertebrata as in man

—

also in some special localities, as in the

ligaments of the claws of the cat, the folds

of the wing-membrane, and the pulmonary
sacs of birds. In the Invertebrata, this

tissue appears to occur but rarely ; and it is

uncertain whether the elastic ligaments

existing in them, e. g. those of the mollusca,

agree anatomically and chemically with the

elastic tissue of the higher animals or not.

Bibl. Kblliker, Geivebel. d. Mensch.
;

Reichert, Mull. Archiv, 1856, lift. vi. 55
;

Leydig, Histologie, 27 ; Frey, Hiatal. 1870
(very complete literature), p. 268 ; Beale,

Simple Tissues.

ELATERS.—This name is applied to

two forms of structure occurring in the

higher Cryptogamous Plants. The elliptical

spores of the Equisetacea? are furnished

with what are called elaters, viz. four elastic

filaments, attached about the middle of one

side, which are coiled once or twice round
the spore before it is discharged from the

capsule, in the position where they were
originally developed ; but when the spore

is discharged, they uncoil with elasticity,

causing the spore to be jerked away. They
appear to be produced by the outer coat of

the spore splitting in spiral fissures, and
separating in ribands from the inner coat.

See Eqtjisetaceje.
The elaters of the Liverworts or Hepa-

ticos are of different nature ; they consist

of more or less elongated delicate mem-
branous tubes, which are closed cells, inside

which one or more elastic spiral fibres are

coiled up. They occur mixed with the
spores in the capsules of the Jungermanniese,
sometimes attached to the valves; they
here mostly present the appearance of cy-

lindrical cellulose tubes, closed at the ends,

with a fiat spiral band coiled in an open
spiral, adherent to the cell-membrane form-
ing the wall (PI. 32. fig. 38). The elaters

found among the spores of Marchantia poly-
morpha (PI. 32. figs. 86, 37) are very long,

and contain a double coil, the ends of the
two fibres coalescing into a loop at each
extremity (PL 32. fig. 37 b) ; so that the
entire fibre may be compared to a piece

of string with its ends united, and laid out
so as to represent two cords, side by side,

which are then twisted spirally round one
another. In Tabgionia the tubes are

sometimes branched. The spiral fibres have
been stated by some authors to originate

from the gradual accumulation of granules

in a spiral line upon the primary cell-wall

:

but this is erroneous ; their development is

similar to that of the spiral fibres of vessels.

See Hepatics:.
Structures apparently analogous to these

elaters of the Hepaticse occur in some of

the Myxogastrous Fungi, as in Tkichia
(PI. 32. fig. 39a) ; while in other genera of

this family filamentous bodies occur, either

plain or obscurely marked. In Batarrea
also, one of the Puff-balls, a kind of elater

exists accompanying the spores (seeThicho-
gastr.es). It has been stated by Schleiden
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and Schacht that the elaters of these Fungi
are solid filaments with spiral ridges upon
them, or flat solid ribands twisted on their

longitudinal axis. This statement is at

variance with our observations, and is not
borne out by the drawings given by these

authors themselves. Currey, while also

contesting Schleiden's view, states that the

spiral line is a ridge outside a tube,—a con-
dition of things unlike any thing else we are

acquainted witli in vegetables.

The elaters of Trichia require a very high
power for their elucidation, an eighth or

twelfth, with a high eyepiece, and a good
light ; they may then be seen to consist of

tubes with spiral fibrous secondary deposits

upon the inside of their walls (PI. 82. fig. 40).

See Spiral Structures.
BiBL. See EQUISETACEiE, Maechantia,

Thichia, and Spiral Structures.
ELDER.

—

Sambncus niger, the common
Elder tree (Oaprifoliacere, Dicotyledons), is

remarkable for the great development of its

pith ; sections of this furnish very accessible

and convenient illustrations of vegetable

parenchyma. This pith is also used by
microscopists for cleaning their object-

glasses ; it is extracted from the branches in

suitable lengths, dried and carefully pre-

served from dust. The face of the objective

is polished with the end of one of these

c}dinders of pith, and a fresh surface is

obtained every time it is used, by cutting

off a thin slice with a clean razor. By this

means all danger of scratching the lenses

is avoided.

ELLIPSOIDI'NA, Seguenza.—An egg-
shaped hyaline Foraminifer, of obscure re-

lationship. The adult has three concentric

chambers, one within another, touching at

their bases and kept apart at the apices by
an internal column. An irregular septal

orifice surrounds the column as it passes

through the chamber-wall. JE. ellipsoides

and its varieties only are known. From
the Mid-Tertiary beds of Sicily.

Bibl. Brady, Ann. N. II. 1868, i. p. 333.

ELVELLA'CEL—The principal order

of Ascomycetous Fungi. See Morchella,
Helvella, Gyromitra, and Peziza.
ELYTRA.—The horny anterior pair of

wings of the Coleoptera ; sometimes called

wing-covers or wing-cases, because they
cover and protect the subjacent pair ofwings
of these insects when not in use.

The elytra may be regarded as consisting

of an elongated, depressed fold of the inte-

gument, comparable to the web between the

lingers, or that of the bat's wing. Four
structures are distinguishable in them :

—

1, an outer, firmly adherent, epidermic layer,

composed of minute cells, frequently un-
distinguishable, or at least only to be de-
tected in parts; this layer is continued
around the margins of the elytra, so as to

cover their inferior surface also, forming, 2,
the inner epidermic layer, in which the cells

are stated to be less distinct, more rounded,
and more closely placed than those in the
upper layer, hence presenting a more di-

stinctly angular form ; this layer is easily

detached from the elytra, and its surface

next the body of the insect is frequently
furnished with a number of very minute
hairs, or spiniform papilla? directed back-
wards (PI. 27. fig. 2). Beneath the outer
epidermic layer is 3, a layer of dark resinous
pigment ; whether contained in cells or not
has not been determined. 4, an intermediate
portion, composing the principal thickness
of the elytrum, representing the two fused
strata of the cutis, and consisting of a number
of fibres, running in different directions,

variously interlacing, anastomosing, and
crossing, so as to form numerous plates or
secondary layers, many of which present a
fenestrated appearance ; as many as sixteen
of these plates have been separated.

The veins or nerves of the elytra either
traverse the intermediate thick layer of the
elytra, or run between its under surface and
the inner epidermic layer, to which they
sometimes remain adherent. See Insects.
The structure of the elytra can only be

made out by macerating them for a very long
time in solution of caustic potash, or water.

Bibl. Schmidt, Taylor's Sclent. Memoirs,
v. p. 16 ; Meyer, MiiUer's Archiu, 1842,

p. 12; Nicolet, Ann. Sc. Nat. 3 ser. vii.

;

and the Bibl. of Insects.
EMBRYO, of Plants.—This is the

name applied to the rudimentary plant con-
tained in all true seeds. Seeds containing
embryos are borne exclusively by Flowering
Plants ; and while the external conditions

under which the seeds are produced afford

the character for the first subdivision of this

province of the Vegetable Kingdom (An-
giosperms and Gymnosperms), the struc-

ture of the embryo is taken as the most
striking character in further subdividing the
Angiospermous Flowering Plants into their

two great natural groups, viz. Monocotyle-
dons and Dicotyledons, in which, respect-

ively, the embryo bears one or two cotyle-

dons or seed-leaves. Cases occur both
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among the Dicotyledons and the Monocoty-
ledons -where the typical structure is de-
parted from. Thus in Orobanchacefe (Dico-
tyledons) the emhrj'o is a mere globular

mass of cellular tissue, the result of an arrest

of development, the cotyledons and radicle

never becoming distinct ; the same is the
case in the Orchidacere among the Monoco-
tyledons, the embryo not advancing beyond
the state of a globular mass of parenchyma.
The relation of such embryos to the perfect

forms is well illustrated by comparing the
stages of growth of embryos which acquire
fully-developed cotyledons and radicle (fig.

192). In Cuscuta, a leafless plant, the

Fig. 192.

A young Dicotyledonous embryo in successive stages

of development. All exhibit the suspensor; and -1 has
the cotyledons appearing, separated by a notch. Mag-
nified oO diameters.

embryo has no distinct cotyledons. Other
anomalies of another kind also occur. Some
Monocotyledons, such as those of Grasses,

have the rudiment of a second cotyledon
;

but this is above and not opposite the other

larger one. In Dicotyledons the cotyledons

are not unfrequently unequal, and some-
times soldered together. In the Coniferse

the embryos appear to have four, eight, or

more cotyledons in different cases ; but it is

stated that there exist only two, divided or

compound, cotyledons (see Seeds).
Occasionally more than one embryo occurs

in a seed (see Polyembkyony) ; and in the

Coniferee a number of embryos are at first

produced, of which one only becomes per-

fectly developed (see Gymnospekmia).
The embryo sometimes constitutes the

whole mass of the seed, merely enclosed in

the coats ; in other cases it is imbedded in

a mass of albumen. In the former case the

tissue of the cotyledons often assumes cha-

racters similar to those of the albumen,
serving as a receptacle for stored nutriment

for the germinating plant, in the form of

fleshy secondary deposits, starch, oil, &c.

The position of the embryo in the albumen,

or the modes in which the embryo is folded

up within the seed-coats, are of great im-
portance in systematic botany, for the charac-

terization of families. Particulars regarding

these points, and the manner of examining
them, are given under the head of Seed.
The development of embryos is described

under Ovule. See also Obchidace^;,
OliOBANCHACEiE, CuSCUTA.

Bibl. Works on Structural Botany;
Brongniart, Ann. d. Sc. Nat. xii. p. 14, &c.

;

Jussieu, ibid. 2 ser. xi. p. 341 ; St.-Hilaire,

Lemons de Sot. Aim. d. Sc. Nat. 2 ser. v. p.

193 ; Duchartre, Ann. d. Sc. Nat. 3 ser. x.

p. 207, and the Bibl. of the articles Ovule,
Seed, &c, above referred to.

EMBRYO-SAC, op Plants.—A cell

which becomes enlarged into a sac in the
substance of the upper part of the nucleus
of the ovule or rudiment of the seed. In
the cavity of this are developed the germinal
vesicles (PL 38. figs. 3, 4, 5), one of which
(occasionally more), after fertilization, gives
origin to the Embryo. The most common
condition of the embryo-sac is that of a large

cavity excavated in the nucleus, bounded by
its own cell-membrane, and containingabun-
dant protoplasm, and subsequently germinal
vesicles and endosperm-cells (see Ovule).
Not unfrequently, however, it becomes de-
veloped into diverse saccate processes, either

pushing their way through the substance of

the nucleus in variable directions (Scropku-
lariacecs &c), or emerging from the ruiero-

pyle, coming to meet the pollen-tube ( Vis-

ciun), or even so much developed externally

that the embryo is formed and perfected

altogether outside the nucleus (Santalum).
These and other conditions are further de-
scribed under Ovule. When the germinal
vesicle is fertilized, and is undergoing deve-
lopment to produce the embryo, the embryo-
sac often becomes completely filled with
endosperm-cells, at first free, but afterwards
adhering together through their crowded
condition. These may persist and form an
endosperm to the seed, as in Nnphai; where
there is an additional episperm formed out-
side the embryo-sac from the substance of the

nucleus. Albuminous seeds generally have
either an episperm or an endosperm alone.

In exalbuminous seeds the endosperm ori-

ginally existing inside the embryo-sac be-
comes absorbed through the pressure of the
growingembryo,theembryo gradually filling

up the cavity, and by further expansion ob-
literating the embryo-sac and nucleus. See
Albumen, of Seeds.

In the Coniferoe the embryo-sac, origi-

nally formed by the excessive expansion of

one of the cells near the apex of the nucleus,

becomes subsequently filled up by cellular
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tissue, in the upper part 'of which become
developed the bodies called eurpuseida, each
of which possesses a kind of secondary
embryo-sac of its own, in which the ger-

minal vesicles are developed (see Gymno-
spermia).
The term embryo-sac might also be ap-

plied to the large cell at the base of the

archegonia of the Ferns, Lycopodiaceje,
Mosses. (See these heads.)

Bibl. See Ovule and Gymnospermia.
EMPUSI'NA, Cohn. See Sporekdo-

NEMA.
EMYD'IUM, Doyere (Echirmcus,

Schultze).—A genus of Arachnida, order

Colopoda, family Tardigrada.

Char. Head furnished with appendages

;

mouth conical, without appendages or ter-

minal sucker ; epidermis semisolid, present-

ing, especially on the upper surface of the

body, an evident annular division.

1. E. testudo (PL 41. fig. 7). Reddish-
brown ; body ovoid, opaque ; snout conical,

presenting tracesof division into three rings;

head indistinctly divided into three seg-

ments, the first and third presenting short

setiform filaments supported upon veryshort
tubercles, the second with a palpiform, blunt

and flattened appendage ; pharyngeal tube
very slender ; styles straight ; bulb without
an internal jointed framework; eye-spots

small, oval, simple, most visible at the

under aspect of the body ; trunk divided

into four simple rings, with spines and long-

filaments; legs three-jointed, each with
large and strong claws, the posterior pair

with a kind of spur also at the back part of

the lower margin of the second joint ; move-
ment excessively slow ; length, from the

end of the extended snout to the posterior

border of the fourth ring, 1-80". Found on
the moss covering tiled roofs ; common.

2. E. spiiiuhisum I

3. E. f/raimlatttm
\

Bibl. Dovere, Ann.d. Sc. Nat. xiv. p. 270.

ENALLOSTE'GIA. — One of D'Or-
bigny's orders of Foraminifera, having the

chambers alternate in two or three rows,

not spiral; such as Puli/murjiliiua and Tex-
tilaria.

ENCALYP'TA, Schreb.—A genus of Ca-
lymperacea? (Pottioid Mosses), containing

several British species.

Bibl. Wilson, Bnjul Brit. p. 140 ; Berk.

Bandb. p. 246.

ENGEPIl'ALOID, or Encf.phai.oid
Cancer.—That form of cancer in which
the morbid substance has the appearance

and consistence of the medullary part of the
brain ; hence sometimes called medullary
cancer.

See Tumours, Cancerous.

Fig. 193. Fig. 194.

Encalypta commutata.
Fig. 193. A single plant. Magnified 5 diameters.
Fig. 194. The mouth of the capsule, showing the

rudimentary peristome. Magnified 50 diameters.

195. Fig. 196.

Enealypta commutata.

Fig. 195. Capsule on stalk, with vnginule at base,
and calyptra above. 10 diameters.

Fig. 196. Capsule enclosed in its ealyptro. 20 di-
ameters.

ENCHE'LIA, Ehr.-

soria.

A family of Iufu-
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Sur-
face

(*£%} ^*°-

Char. No carapace; oral and anal ori-

fices at the opposite ends of the body.

Locomotive organs consisting of cilia

;

not detected, however, in two species.

Ehrenberg distinguishes the genera thus :

Mouth I

directly I

opal
trua-

1 cilia
i cate, no

t
1 Up I I double.. Ditorna.

J
10"*

. cilia *2th 0}
:
li^X I no n«l ZVfcJoAi.

tooth- -^
lytruneate.with- t Laer„maria .

Bur-") Mouth obliquely trun-1 x j
face ( cate, with a lip \

with (Mouth directly trun- 1 Bol hr
\, cilia .7 cate, without a up i

r a

Mouth with teeth Prorodon.

Dujardin's family Enchelia bears no re-

lation to that of Ehrenberg. He defines it

as consisting of animals parti}' or entirely

covered with cilia, scattered without order

;

no mouth : and subdivides it thus :

—

Not
Cilia at one end Acomia.

ciliated f Cilia ;n a l0E,gitudinal furrow Gaatrochwta.

{ Cilia all alike

j Both cilia and trailing *

Ciliated]
retractile filaments J

Alyscum.j Bo
i ret

aU °Ter
]
One long straight I Urmema

\ eiliuni posteriorly )

Bibl. Ehr. Infus. p. 298; Dujardin, In-

flux, p. 380.

EN'CHELTS, Hill.—A genus of Infu-

soria, of the family Enchelia, Ehr. (Tra-
chelina, CI. & Lach.).

Char. Body single, free, without vibratile

cilia on the surface ; mouth without teeth,

ciliated, directly truncated. Aquatic.

E. pupa, E. ( PI. 23. fig. 48). Body ovate,

turgid, attenuated in front, containing yel-

lowish-green granules ; length 1-144".

E.farcimen. Smaller than thelast, 1-432";

internally whitish.

E. arcuata, CI. Aquatic.

Two other species.

Dujardin's genus Enchelys belongs to Cy-

clidium.

Bibl. Ehrenb. Infus. p. 298; Dujardin,

Infus. p. 385; Stein, Infus. p. 137; Clap.

&'Lachm. Infus. p. 309.

ENCHONDRO'MA. See Tumours.
ENCYONE'MA, Kiitz.—A genus of Dia-

toniacese.

Char. Erustules resembling those of Cym-
bella, arranged mostly in longitudinal series,

in gelatinous tubes ; aquatic.

Valves very variable in form, even in the

same tube, showing how little dependence

is to be placed upon this feature as a cha-

racter.

E. prostratum (PI. 14. fig. 10). Fila-

ments nearlv simple; length of frustules

1-1560 to 1-600".

E. c<espitosum. Filaments divided at the

ends, tufted.

2 other European species, and 2 foreign.

Bibl. Kiitzing, Bucill. p. 82, and Sp. Alg.

p. 61 ; Ralfs, Ann. N. H. 1845, xvi. p. Ill

;

Berkeley, ib. 1841, vii. p. 449 ; Smith, Brit.

Dial, ii. 68 ; Rabenhorst, Fl. Alg. i. p. 85.

ENDIC'TYA, Ehr. = CosciNoi>iscus in

part. E. oceanica= C. oc. K.
ENDOCAR'PEJE, Fries.—A family of

Angiocarpousorclosed-fruited Lichens, cha-

racterized by closed apothecia imbedded in

the thallus, bursting by a distinct, regular,

prominent pore or ostiole.

The genera Endocarpvn, Sagedia, Pertu-

saria, and Thelotrema are now arranged in

other families. See Lichens and the ge-

nera.

ENDOCARTON, Hedw.—A genus of

Lichens, family Pyrenocarpei, with pale

perithecia immersed in a peltate or squami-

torm coriaceous thallus
;
growing on rocks,

in streams, and on the ground.

4 British species : E. miniatum,fiuviatile,

rufescens, and hepaticum.

Bibl. Leighton, Anqioc. Lich. Bay Soc.

1851, p. 10, pi. 1, and Lich. Fl. p. 409 ; Tu-
lasne, Ann. d. Sc. Nat. 3 ser. xvii. pp. 90,

213, pis. 10 & 12 ; Hook. Br. Fl. ii. pt. 1.

p. 159 ; Schserer, Enum. p. 230, pi. 9. fig. 2.

EN'DOCHROME.—This word is in ge-

neral use among Algologists in this country

and in France, whence it was derived ; and
it is synonymous with the German Inhalt

or cell-contents, being applied to the miscel-

laneous collection of substances and struc-

tures enclosed in the cavity of a cell. In
an Alga, therefore, like Zygnema, it com-
prehends the primordial utricle or layer of

protoplasm lining the cell-wall, together

with the chlorophyll-globules or vesicles,

starch-granules, nucleus, and liquid and gra-

nular protoplasm contained in the cavity of

the cell. It is perhaps a useful word in

roughly describing a species, but is too in-

definite to be admissible in any accurate

description ofcellular structures ; moreover,

as it is not a definite collection of sub-

stances, nor alwa}'S coloured, the use of the
term cell-contents is to be preferred in all

cases, as not indicating any positive cha-

ENDOCOCCUS, Nyl.—A genus of Li-
chens containing the parasitic species of

Vebrucabia.
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Bibl. Leijriiton, Lich. El. p. 4G3.

ENDODRO'MEA, Berk.—A curious ge-

nus of Mucorini (Pliysomycetous Fungi),
distinguished by a very delicate vesicle per-

forated by the stem, filled with delicate

branched radiating threads and globose

spores, each of which has a nucleus en-

dowed with active motion. The only spe-

cies, E. vitrea, is found on sticks in damp
woods.

Bidl. Hook. Journ. iii. p. 79; Berk. Out/.

p. 408.

EN'BOGEN. See Monocotyledon.
ENDO'GOXE, Lk.—A genus of Muco-

rini (Pliysomycetous Fungi), consisting of

one or two Hypogssous species, the flocci

being collected into a globose spongy mass,
and terminated by globose vesicles, solitary

or in fascicles. Two species, E. piriformis,

Lk., and E. lactiftua, B. & Br., have been
found in this country.

Bibl. Ann. N. H. xviii. p. 81 ; Berk.
Outl. p. 409.

ENDOS'MOSE.—This name is applied

to a phenomenon which takes place when
two different liquids, haying an attraction

for each other, are separated merely by a

porous diaphragm or an organic membrane.
A diffusion takes place, by which the liquids

become mixed, but one of them flows more
rapidly into the other. Thus when alcohol

and water are so placed, the water flows

into the alcohol (endosmose) much more
strongly than the alcohol into the water
(exosmose). The same attraction occurs

when syrup or a solution of gum is substi-

tuted for the spirit, and also alkaline salts.

When acids or acid salts are placed in

the same relation to water, the current is

strongest towards the water. Acids and
alkaline solutions exert the strongest action,

neutral substances the weakest. Dilute

solutions act more efficiently (proportion-

ally) than strong ones. The importance

of the effects of endosmose on microscopic

objects viewed in liquids, has been men-
tioned in the Inthod. (xxxvi). Delicate

structures are often advantageously wetted
with dilute solutions of sugar, common salt,

or glycerine, to prevent the changes from
endosmosis which result from the use of

pure water.

Bibl. Fischer, Poyff. Ann. xi. p. 12G

;

Dutrochct, Cycl. Anat. and Phys. ii. p. 08

;

Works on Physics, as Buff, JSscperim.-P/iysik;

Pouillet, EUm. (1. Physique; Peschel, Phy-
sic* &o. ; Graham, Proa. Hoy. Soc. vii. p. 83

;

Watts's Diet. (Dialysis) ; LTIermite, Ann.

d. So. Nat. 4 se"r. iii. p. 73 ; Nageli, Physiol.

Unters. p. 20 ; ii. p. 316.

ENDOSPERM. See Albumen, of
Plants.

EN'DOSPORE.—The name applied by
some authors to the inner coat of spores.

See Spobe.
ENERTIIENE'MA, Bowm.—A genus

of Myxogastres (Gasteromycetous Fungi),
interesting from the fact that the spores
have been observed in situ ; they are pro-
duced, five or six together, in globular sacs

(asci) attached to the free apices of the fila-

ments of the capillitium, which arise from
a disk at the top of the percurrent stem.
E. elegans was found by Bowman near
Wrexham ; and it has since been fouud in

South Carolina, and in Scotland.
In the clustered spores it resembles

Badhiimia and some species of Petioularia

figured by (Jorda.

Bibl. Bowman, Linn. Tr. xvi. p. 151,
pi. 10 ; Berk, and Broome, Ann. A7

". H. 2 ser.

v. p. 3G6, pi. 11. fig. 7.

ENOP'LID.E, Duj.—A tribe of Nema-
toid Entozoa, distinguished by an oral or
pharyngeal armature, consisting either of
styles, hooks, or rods (bacilli). The mem-
bers are microscopic, and live in fresh or
sea-water, whence they sometimes find their

way into the alimentary canal of higher
animals. Genera

:

Doryhi'rmis. Filiform, narrowed at the
ends ; mouth tubular, retractile, armed with
a single very long horny style ; male with
two equal, short, falciform spicules ; fe-

male with the vulva in the middle of the

body, the uterus divided into two opposite

branches, ova large, oblong.

D. stagnalis. In the intestines of the
carp and Gasterosteus. E>. marinas. Marine.

Passalu'rus. Fusiform, elongate, nar-
rowed behind, with a subulate tail, or sud-
denly narrowed ; head obtuse ; mouth with
three oblong pieces (jaws), united by a re-

sisting folded membrane : oesophagus cla-

vate, succeeded by a broader stomach ; skin

transversely striate ; male with a single

spicule ; female with the vulva near the
stomach ; uterus and ovaries simple ; eggs
large, oblong.

P. ambii/ims. Large intestine of the

rabbit and hare.

Enop'his. Filiform, narrowed at the
ends, most behind ; head angular or trun-

cate, with a few opposite setse ; mouth with
three uncinate jaws; oesophagus almost
cylindrical, cavity triquetrous ; tail ending
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in a kind of sucker ; one or more red eye-
like spots on the oesophagus ; skin smooth

;

male with a supplementary orifice (anus or

sucker) in front of the genital orifice, and
with two equal curved spicules ; vulva near

the middle of the body ; uterus divided into

two opposite branches ; eggs elliptical.

Marine and freshwater.

Onclwlai'mus. Filiform, more or less

narrowed at the ends ; head obtuse ; buccal

cavity large, with two or three curved or

hooked jaws, placed lengthwise, at least one
with a prominent tooth ; oesophagus elon-

gate, nearly cylindrical ; no stomach ; tail

apparently terminated by a sucker ; skin

smooth. Male—tail suddenly narrowed,
short ; spicules two, equal. Female—vulva
near, or slightly behind the middle ; uterus

two-branched; eggs elliptic, large. Marine
and freshwater.

Anguil'lula (Bhabditis). Pharynx with
two or three longitudinal bacilli.

Atrac'tis. Mouth with two or three jaws;
spicula two, unequal.

Doubtful genera:

Amblyu'ra, Ehr. Filiform, mouth trun-

cate, with cirrhi ; tail subulate, slightly ex-

panded at the end. where there is a sucto-

rial papilla ; spicule single, retractile, with-
out a sheath. Probably species of Oncho-
laimits or Eiioplus.

A . serpentulm— Vibrio s. , Miiller. Found
in an old vegetable infusion.

A. yordius= Vibrio g., Mull. In marine
infusions.

Phanoyle'ne. Filiform, pointed behind

;

mouth truncate, bilobed, with cirrhi, and
with red eye-spots behind the head; spicule

single.

P. urticans. Eye-spots contiguous ; cirrhi

two. In the intestine of the larva of a
neuropterous insect.

P. barbiger. Cirrhi four; red spots se-

parate. In stagnant water.

Enchilid'iuni. Filiform, a single red eye-
spot, as broad as the body, situate at some
distance from the head. Marine.

See Anguillulim:.
Bibl. DujsLiAm, -Helminth. 8rc.236; Nord-

mann, Lamarck's Anim. sans Vert. iii. 564

;

Bastian, Linn. Trans, xxv. 73.

ENTEROBRY'US, Leidy.—A supposed
genus of Kiitzing's Leptomitese, probably
the mycelium of some fungus, found in the

intestines of insects.

Eccei'na, Leidy, is another of these

forms.

Bibl. Leidy, Prcc. Nat. Hist. Soc. Phi-

ladelphia, 1849, p. 22-5, Ann. N. H. 2 ser.

v. p. 72; Robin, Veyet. Parasites, 1853,

p. 395, pi. 4. figs. 5, 6.

ENTEROMOR'PHA, Link.—A genus of
UlvaeeEe (Confervoid Algie), consisting of
aquatic and marine plants, with branched,
tubular, green fronds, the walls of the tubes
being composed of a single iiat laver of
polygonal cells. Reproduction by ciliated

zoospores, formed in considerable numbers
from the transformed contents of the cells

(PI. 5. fig. 4). In this genus, Thuret states

that two forms of zoospores occur,—one
large and four-ciliated, the other, in fronds

with a yellower tint, smaller and with two
cilia; both kinds germinate. The zoospores

escape from the cells by a pore on the outer
surface (PI. 5. fig. 4 a) near the centre of
the cells ; and the latter persist for some
time in an empty condition. The marine
forms, of which nine species are described

by Harvey, are mostly from 1-2"' to several

lines in diameter, but many inches long.

E. Orevillei, Thuret ( Ulra iMvluca, Grev.,

Harv.), however, is thicker and saccate,

finally bursting. E. intestinalis, which
grows both in the sea and in brackish- and
freshwater ditches, often attains a length of

2 feet and more, and varies in thickness

from 1"' to 2-3".

Bibl. Harvey, Mar. Aly. p. 213, pi. 25 D,
Phyc. Brit. pis. 63, 262, 282, &c. : Greville,

Alg. Brit. pp. 179-82, Sc. Crypt. Fl.t. 313,
Eng. Bot. 2137 & 2328 ; Thuret, Ann. 8c.

Nat. 3 ser. xiv. 224, pi. 20. figs. 8-12 ; Mem.
de Cherbourg,!!. ; Rabenhorst,.FY.^4/(7. iii. 312.

ENTERO'PLEA, Ehr.—A genus of Ro-
tatoria, of the family Hydatinsea.

Char. Eye-spots none; teeth absent; foot

forked.

E. hydatina (PL 34. fig. 27). Body co-

nical, hyaline ; foot small ; aquatic ; length
1-120".

Probably the male of Hydatina.

Bibl. Ehrenb. Infus. p. 411.

ENTOGO'NIA, Grev.—A genus of fossil

Diatomacese.
Char. Frustules in side view triangular,

containing a central triangular figure,having

a broad border divided by transverse costae

into punctate or cellulate compartments

:

=species of Triceratium.

1 1 species. Barbadoes.
Bibl. Greville, Qu. Mic. Jn. 1863, p. 235

(figs.).

EN'TOMIS, Jones.—An extinct hivalved
Entomostracan, known by its oval, trans-

versely sulcate, and sometimes concentri-

T
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callj' wrinkled valves. The sulcus is nuchal

and much stronger than in some of the Cy-
pridirriform allies marked with this feature.

Silurian, Devonian, and Carboniferous.

Bibl. Jones, Mem. Geol. Surv. Edinb.

1861, 137.

ENTOMONE'LS, Ehr. =Amphiprora, in

part.

ENTOMOSTE'GIA. — One of
_
D'Or-

bigny's orders of Foraminifera, having the

chambers in two rows, alternate, coiled

into a spiral. This alternation of chambers,

however, in the coiled Foraminifera arises

from very different modes of growth, and

is not a group-character. It is due :—1, to

bilateral asymmetry (Cassidulina) ; 2, to

lateral elongation and intercalation of the

chambers in RobeHiiia (BuMmina) ; 8, to

extreme alar division with interdigitation

of the chambers on one face (Amphisiegina)
;

4, to irregular growth of semi-annular cham-
bers (Heterostegina) ; and 5, to tent-like

cavities under umbilical flaps (Asterige-

rina).

ENTOMOSTRACA.—A division of the

class Crustacea.

Char. Free ; aquatic or marine ; body
more or less distinctly jointed, mostly con-

tained in a horny, leathery, or brittle shell

or carapace, formed of one or more pieces,

often bivalve ;
branchiae attached either to

the jaws or legs ; legs jointed, and more or

less ciliated ; development accompanied by
a regular moulting or change of shell, some-
times amounting to metamorphosis.

Many of the Entomostraca are very

common in ponds, pools, and other col-

lections of water. When examined with
the naked eye, in a bottle or glass con-

taining the water, they appear as minute
specks, generally in active and often jerk-

ing motion.

The shell is often beautifully transparent,

sometimes spotted with pigment, variously

striated, reticular, or notched, sometimes
spinous or tuberculated. It consists of chi-

tine impregnated with a variable amount
of carbonate of lime, which is sometimes so

great as to render it brittle, and to cause

copious effervescence on the addition of a
dilute acid ; and when boiled it turns red,

like the shell of a lobster. It varies in

structure, sometimes consisting of two
valves, united at the back, resembling the

bivalve shell of a mussel ; at others it is

simply folded at the back so as to appear
bivalve, without really being so; or it con-
sists of a number of rings or segments. It

often presents a reticular appearance re-

sembling that of a cell-structure.

The body itself, which is more or less in-

timately connected with the shell, is mostly
divided into numerous segments. The head
is furnished with one or two pairs of an-
tenna?

; the superior or anterior are usually

smallest, and in some genera easily over-
looked (PI. 15. fig. 28 a) ; sometimes one or

both of them are furnished in the male
with a hinge-joint, allowing considerable

flexure, so as to permit of its grasping the
female (PL 15. fig. 8 a, of male ; 9 a, of fe-

male
) ; sometimes they are long, and pro-

vided with a tuft of filaments (PI. 15. figs.

17, 18) ; at others they are simply long, and
filiform or setaceous (fig. 38J. In some
Oypridinida? and Conchceciida?, the upper
antennas become organs of special sense

(smell or hearing), being clothed with
toothed club-shaped appendages, which
arise directly from the antenna (Coiichceeia),

or from its bristle-shaped appendages ( Cy-
pridmd). The inferior pair or posterior

antennas vary in size and structure like the
former, being sometimes large and branched
(fig. 28 6) and serving to row the animals

through the water, at others resembling
legs (figs. 5, 17, &c). In some genera they
are furnished with curious appendages,
effecting the purpose of the hinge-jointed

superior antenna?. In some, again (C3'the-

ridie), the lower antenna? (PI. 14. fig. 37)
are armed with a long curved 2- or 3-joiiited

urticating seta (b), connected at its base

by a duct with a vesicular gland situated

in the anterior part of the body (a). An
external stalked vesicle is also sometimes
found attached to this antenna.

The eyes are usually large, the pigment
black or red, and the muscles and the ner-

vous branches distributed to them from the

cephalic ganglion very distinct.

A labrum or upper lip is often present,

compressed and terminated by a hairy lobe

(PL 15. fig. 35) ; sometimes also a labium.

Behind these are situated two mandibles,

furnished with either blunt or pointed teeth,

often having a palpus or palp-like organ
(figs. 11, 20, 34). Next to these, conies a

pair of maxilla?, jaws, or foot-jaws (figs.

12, 30), furnished with spines, hooks, or

claws, and sometimes branchia? (fig. 21).

Behind these is a second pair of foot-jaws

(figs. 13, 22). The legs are variable in

number and structure; they are often fur-

nished with flattened processes, fringed

with beautifully ciliated or plumose fila-
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rnents (figs. 30, 31, 32), thus exposing a

large extent of surface to the water, by
which respiration is effected ; hence they
represent gills, and are called branchiae or

branchial legs or feet ; similar branchiae are

often appended to the foot-jaws; and they
are in constant motion, even when the ani-

mal is at rest.

As the structure and arrangement of these

parts afford characters for distinguishing

the genera &c, the details are given under
their respective names.
The abdomen is of variable length, join-

ted, with a variously lobed post-abdomen,
often resembling a tail in appearance (figs.

3, 8) ; sometimes it is bilobed ; sometimes
furnished with a kind of spur near the end,

for supporting the ova within the shell.

In some genera the external ovaries con-
taining the ova pass out between two of

the abdominal joints, yet remaining at-

tached, and giving a remarkable appearance
to the animals (figs. 9, 38). The intestinal

canal is usually straight or but slightly

curved ; sometimes, however, it is coiled

(fig. 7). The Entomostraca are mostly her-

bivorous, although some are carnivorous.

The sexes have not been distinguished in

all the Entomostraca, although in some
they are perfectly distinct. It appears also

that in certain of them, reproduction takes

place according to the law of alternation of

generations—females only being produced
through several generations, and the males
appearing only at certain seasons.

The spermatozoa are often of most re-

markable structure (see Speematozoa).
The ova are mostly rounded ; sometimes
they are covered with spines, and often bril-

liantly coloured. They are either hatched
in the external ovaries mentioned above, or

in a space between the body of the parent

and the posterior part of the shell, or they
are deposited in masses upon and glued to

water-plants, and hatched independently of

the parents.

At particular seasons of the 3'ear, the ova
in certain species are furnished with thick

capsules, and imbedded in a dark opaque
substance presenting a minutely cellular

appearance, and occupying the above-men-
tioned interspace between the body of the

animal and the back of the shell (fig. 37 a).

This is called the ephippium, and the ova
ephippial or winter ova (Eggs).
When first hatched, the young (fig. 16)

differ very strikingly in form and structure

from the adults (figs. 8, 9).

The larval forms of the higher Crustacea
often bear considerable resemblance to the
perfect Entornostraca.

The minute structure of the Entomostraca
is very difficult to determine ; for although
the body and shell are frequently compara-
tively transparent, the parts are exceedingly
delicate and soft, so that they are easily

crushed and mutilated, and their appearance
distorted.

The Entomostraca are best preserved in

solution of chloride of calcium or glycerine

(see Peesebvation). Some use glycerine-

jelly-

A large number of Entomostraca are
found fossil.

•Systematic arrangement.

Legion 1. Lophyropoda. Branchiae at-

tached to the organs of the mouth ; legs

few, not exceeding five pair3, serving for

locomotion, articulations mostly more or

less cylindrical ; antennae two pairs, one
pair used as organs of motion.

Order 1. Ostracoda. Shell consisting of

2 valves, entirely enclosing the body

;

feet 1-3 pairs, adapted for progression

;

no external ovary.

Sect. 1. Podocopa. Inferior antennae sim-
ple, subpediform, geniculate, clawed
at the end. (Includes all the fresh-

water and most of the marine Ostra-

coda.)

Fam. 1. Cypeidje. Superior antennae

mostly 7-jointed, with a dense brush
of long setae ; eye usually single ; feet

2 pairs, the last bent up between the

valves; abdominal rami 2, elongate,

clawed at end.

Gen. : Cypris (PI. 15. figs. 5 & 19), Can-
dona, Cypridopsis, Paracypris, Ayluia,

Nutodromas, Pontocypris, Arr/iUa-cia,

Bairdia, Macrocypris, and Chlamydo-
theca,

Fam. 2. Cytheeid.33. Superior antennae

o-7-jointed, setigerous or spinous; in-

ferior 4-5-jointed, without a brush

;

feet 3 pairs, ambulatory
;
post-abdo-

men rudimentary, consisting of 2 very
small lobes. (Comprises most of the
marine species, and almost all the nu-
merous fossil species.)

Gen. : Oyfhere, Limnocythere (PI. 15. fig.

26), G'ytheridia (Eucythere), Ilyobates,

Loxoconcha, XestoUberis, Cytherura,

t2
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Cytheropteron, Bythooythere, Cythe-

ricleis, Sclerochilus, and Paradoxo-

stoma.

Sect. 2. Myodocopa. Inferior antennse

2-branched : one branch rudimentary,

the other powerful, many-jointed, with
long natatory setae ; mandibular palp

very large, subpediform, geniculate, not

branchial. Post-abdomen with 2 broad

plates, clawed.

Fam. 3. Cypkid intone. Feet 1 pair, ver-

miform, simulated, long; mandibles

obsolete ; second pair of jaws with a

large branchial plate ; eyes, 2 com-
pound, 1 simple.

Gen. : Cypridina, Asterope, JBradycinetus

(Eurypylus ) , Phihmedes, Oylindrole-

beris (CyprideUu, Cyprella, Entomis?,

fossil).

Fam. 4. ENTOJioco.vcHrDiE.

Gen. : Heterodesmus, Entomoconchus.

Fam. 5. CoNCHCECiiDiE. Feet 2 pairs,

posterior rudimentary ; mandibles di-

stinct ; eyes none.

Gen. : Conchcecia, Halocypris.

Sect. 3. Cladocopa. Inferior antennae

2-branched, both branches well deve-

loped, natatory ; upper antennae nata-

tory, not geniculate, with a lash of long

setae ; mandibles distinct, palp short

;

2 pairs of thoracic appendages—ante-

rior large, natatory, posterior membra-
naceous and branchial.

Fam. 6. Polycopidje. Char, Those of

the section.

Gen. Polycope.

Sect. 4. Platycopa. Lower antennse 2-

branched, flattened ; branches few-

jointed, with numerous seta?. Supe-
rior antennas strong, geniculate, shortly

spiniferous ; mandibles small, palp

large ; 3 pairs of thoracic append-

ages, all maxilliform ; first and second

pairs of jaws with a large branchial

plate.

Fam. 7. CYTHEHELLIDiE.
Gen. CythcrcUa.

Order 2. Copepoda. Shell jointed, forming
a buckler, enclosing the head and thorax

;

legs five pairs, mostly adapted for swim-
ming ; ovary external.

Fam. 1. CYCi-OPiDiE. Head consolidated

with the thorax ; foot-jaws two pairs,

generally small ; fifth pair of legs rudi-

mentary ; eye single ; both superior

(larger) antenna; in the male furnished

with a swollen hinge-joint.

Cyclops. Foot-jaws large and strong,

branched; ovaries double (PI. 15. figs.

8, 9).

Canthocamptus. Foot-jaws small, sim-
ple ; ovary single (PI. 15. fig. 6).

Arpucticus. Foot-jaws stout, terminated
by a claw

; ovary single.

Alteutha. Foot-jaws small, simple; body
flat ; a strong falciform appendage to

the fifth segment of the body on each
side (PI. 14. tig. 3).

Tachidius, DuHylopus, Ddavallia.

Fam. 2. Diaptomidje. Head consolidated

with the first joint of thorax ; foot-jaws

three pairs, well developed ; last pair

of legs differing in structure from the
others, and differing from each other in

the two sexes ; eye single, sometimes
pedunculated in the male; right an-

tenna only with the swollen hinge-
joint in the male.

Diaptomus. Cephalothorax and abdo-
men each of five segments (PI. 15.

fig. 38).

Temora. Cephalothorax of five, abdo-
men of three segments.

Anomahcera. Cephalothorax of seven,

abdomen of four segments (PI. 14.

fig. 6).

Dias.

Fam. 3. Cetochilidje. Head consolidated
with first joint of thorax; foot-jaws

three pairs, strongly developed ; eyes
two ; right antenna only with the
hinge-joint in the male.

Cetochitm (PI. 14. fig. 21).

Notodelphys. Provisionally (PI. 14. fig.

22).

Legion 2. Branchiopoda. Branchiae at-

tached to the legs ; legs from four to sixty

pairs.

Order 1. Phyllopoda. Legs from eleven to

sixty pairs in number, joints foliaceous

and branchiiform, chiefly adapted for re-

spiration and not motion ; eyes two or
three, sometimes pedunculated ; antenna?
one or two pairs, neither adapted for

swimming.
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Fani. 1. Branchipodida. Body not en-
closed in a carapace or shell ; antennae
two pairs, the inferior horn-like, and
with prehensile appendages in the
male ; legs eleven pairs.

Artemia. Tail simply bilobed; no ap-
pendages at the base of the cephalic
horns.

Branchipus. Tail formed of two plates,

cephalic horns with fan-shaped appen-
dages at the base (PI. 15. fig. 3).

Fam. 2. Aspidophora. Body enclosed in

a shell ; antennae one or two pairs

;

legs more than eleven pairs.

Apus. Shell flat, buckler-like ; antennae
one pair, small ; eyes sessile.

Nebalia. Shell folded at the back; an-
tennae two pairs, large: eyes stalked
(PI. 14. fig. 28).

Fam. 3. Dithyrida. Bivalve.

Limnadia, Estheria, Limnetis.

Order 2. Cladocera. Legs four to six pairs,

chiefly branchial ; eye single, and very
large ; antennae two pairs, inferior large,

branched and adapted for swimming.

Fam. 1. Daphniad^e. Superior antennae

small ; inferior large, two-branched

;

legs five or six pairs, all enclosed within
the carapace ; eye single, large.

* (Daphnina.) Legs five pairs ; inferior

antennae two-branched, one branch four-, the

other three-jointed.

Daphnia. Head produced below into

a beak ; superior antennae very small

(PL 15. fig. 28).

Moina. Head rounded and obtuse ; su-

perior antennae large (PL 14. fig. 26).

Macrothrix. Head beaked, beak di-

rected forwards ; superior antennae

one-jointed, hanging from the beak
(PL 14. fig. 25).

Eosmina. Head terminating in a sharp

direct beak ; superior antennae long,

manv-jointed, projecting from end of

beak (PL 15. tig. 2).

Drepano'.hri.i; Lathonura, Acantholeberis,

Ilyocryptus.

** (Sidina.) Legs six pairs ; inferior an-

tennae two-branched; a row of spines arising

from the edge of larger branch ; superior

antennae of moderate size.

Sida. One branch of inferior antennae

three-, the other two-jointed (PL 14.

fig. 27).

Daphnella. Both branches two-jointed
(PL 15. fig. 27).

Fam. 2. PoiA'PHEmid^e. Inferior antennae
two-branched, one branch four-, the
other three-jointed; lower part of shell

forming a large vacant space for con-
taining the ova and young ; eye very
large ; legs four pairs, not contained
within the shell.

Polyphemus. Tail-like abdomen project-

ing outside the shell ; aquatic (PL 14.

fig. 29).

Evadne. Abdomen scarcely projecting
from the shell ; marine (PL 14. tig. 30).

Fam. 3. Lynceid^:. Superior antennae

very short ; inferior of moderate size,

branched, each branch three-jointed;

legs five pairs ; eye single, with a black

spot in front; intestine convoluted,
having one complete turn and a half.

Eurycercus. Shell subquadrangular, ab-
domen forming a flat, densely serrated

plate (PL 15. fig. 39).

. Chydorm. Nearly spherical ; beak very
long, sharp, and curved ; inferior an-

tennae very short (PL 15. tig. 7).

Camptocercus. Ovoid ; abdomen long,

slender, and very flexible, serrated (PL
15. fig. 4).

Acroperus. Somewhat harp-shaped, with
an anterior inferior obtuse angle ; infe-

rior antennae rather long (PL 14. figs.

1, 2).

Alona. Quadrangular, striated or grooved
longitudinally ; inferior antennae short

(PL 14. figs. 4, 5).

Pleuroxus. Gibbous above and anterior-

ly ; obliquely truncate below ; first pair

of legs very large (PL 14. fig. 32).

Peracantha. Oval, lower end with a
curved posterior point, fringed infe-

riorly and antero-superiorly with strong

hooked spines (PL 14. fig. 31).

Monospilus.

See Crustacea and Siphoxostoma.
Bibl. Baird, Brit. Entomostr. ; M.-Ed-

wards, Crustdc. iii. ; Straus, Mem. d. Mm.
1819, v. p. 380, and 1821, vii. p. 33; Koch,
DeutscM. Crustar. ; Desmarest, Crustac.

;

Jones, Entom. Oretac. Form. ( Paleeont. Sue);

Eutom. Tert., and Fuss. Estheria; ; Zencker,

Midler 'sArchiv, 1851 (Micr. Trans, i. p. 273);

Morris, Brit. Fussils, 98 ; Lubbock, Linn.

Trans, xxiii. p. 170, and xxiv. p. 197; Baird,
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Ann. K Mst. 1862, ix. p. 132, and x. p. 1

;

Plateau, Ann. N. 11. 1869, iii. p. 12 ; Schced-
ler, Cladocera (3 pi. ), 18G3 ; Claus, Copepoda
SfC, Qu, Mic. Jn. 1801, p. 285 ; id. Sieb. u.

KM. Zeitsch. I860 ( Qu. Mic. Jn. 1866, p. 32);
Brady, A>m. N. It. 1864, xiii. p. 59 (A

rew
Ostracoda), and 1868, ii. 'Ostr. from Scwn-
dinavian Seas, Mauritius, fyc), and I860, iii.

p. 45 ; id. Linn. Trans. 1868, xxvi. p. 353
(Monogr. Ostracoda) ;

Norman and Brady,
Monogr. fye. 1867; Sars, Orersigt of Noryes
Mar. Ostrac. I860 ; Lilljeborg, I)e Cruita-

ceis &c. 1853 ; Zencker, Mutt. Arch. 1850
( C'ypris)

; ibid. 1851; id. Arch. Nature/.

1854; Dana, Classif. Crust. 1853, Report
on Crust. U. S. Expcd. 1855 ; Grube, JEsth.

u. Limnad. Archie Nat. xxxi. 1865; Brady
and Kobertson, Ann. N. II. 1872, ix. p. 48;
and the Bibl. of tbe genera.

ENTOPHY'SALIS, Kiitz.—A genus of

Palmellaeea? (Confervoid Algpe).

Char. Frond globose, cartilaginous, con-
taining numerous more or less confluent

families of minute oblong cells.

E. granulosa. On marine rocks. Dal-
matia.

Bibl. Kiitzing, Phi/c. Gen. 177, pi. 18.

ENTOPHYTES.—A general term ap-

plied to parasitic plants (chiefly Fungi),

growing in the interior of animal or vege-
table structures. See Parasites, vege-
table.
ENTOPY'LA, Ehr.—A genus of Diato-

macepe.

Char. Frustules prismatic, compressed,

compound, arcuate ; the two end valves

transversely striated, not alike, one of

them being convex outwards; the other

concave, and with a large pore (?) at each

end.

E. australis. Valves linear, rounded at

each end, with more than forty transverse

costse, traversed by a longitudinal flexuous

line ; inner plates in the adult state sixteen,

in the young state only three ; marine, and
found in guano ; length 1-240", in the young
state 1-720", and with only six costse be-

tween the pores.

Bibl. Ehr. Deri. Der. 1848, p. 6 ; Ann.
N. Hist. 1848, i. 303.

ENTOSOLE'MA, Ehrenb.—A Lagena
is said to be Entosolenian if it has its

neck, or stolon-tube, growing inwards (in-

troverted). This was once thought to

be a generic character; but it occurs in

PolymorpMna, and is not even of specific

value.

Eniosolenia {Lagena) globosa, PI. 18.

fig. 23, a, b, is a very common form, recent

and fossil.

Bibl. Carpenter, Introd. Foram. 157.

ENTOSTHODON, Schwiigr.—A genus
of FunariaceEe (Acrocarpous Mosses), inclu-

Fig. 197.

EntoFthodon Templetoni.

Fragment of the peristome. Magnified 100 diams.

ding some of the Gymnostoma and TTeissia;

of authors.

Bibl. Wilson, Dryol. Drit. p. 272 ; Berke-
ley, Ilandb. p. 175.

"EN'TOTHRIX, Kiitz.—A genus of Os-
cillatoriaeefe (Confervoid Algae).

Char. Frond tubular, composed of nu-
merous very slender filaments, densely

twisted into a cord, and enclosed in a la-

mellar sheath.

E. funicularis. Filaments continuous,

brownish, flexuous. In long-kept water.

Bibl. Kiitzing, Phyc. Gen. 224, pi. 5.

fig. 8.

ENTOZOA.—A class of Animals ; by
some recent authors forming an order of

the Annulata.
The Entozoa are animals mostly residing

parasitically, during either the whole or a
part of their lives, in the cavities or in the

substance of the organs of other animals

;

they are very generally met with through-
out the Animal Kingdom ; and they derive

their nourishment from the liquids of those

animals of which they constitute the para-

sites. Their form is mostly elongate, and
the body more or less distinctly jointed.

The integument consists of a delicate ho-

mogeneous epidermis, often thrown into

transverse folds : sometimes also into lon-

gitudinal folds, giving the body a winged
appearance. In some species it is furnished

with papilla?, spines, or horny reflexed

prickles, either scattered over the greater

part of the surface or confined to the ante-

rior extremity of the body, in the latter

case serving as organs of adhesion. Beneath
the epidermis is the cutis, intimately fused
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with or almost entirely consisting of layers

of transverse, longitudinal, and oblique flat-

tened fusiform muscular fibres, resembling
the organic or unstriped muscular fibres of

the Vertebrata.

Beneath or in the substance of the sMn,
in the Cestoid Entozoa, are numerous mi-
nute oval or rounded bodies, containing

carbonate and phosphate of lime ; these are

regarded as forming the rudiments of a

cutaneous skeleton, and they possess a con-

centric laminated structure.

The form and structure of the head and
its appendages, in the shape of hooks, suck-

ers, &c, are described with the genera and
species, as their form and arrangement are

used as generic characters.

The nervous system of the Entozoa is not

well known. In the cystic or larval forms,

none has been detected. In the Cestoids

and Acanthocephala, it appears to consist

of a single cephalic ganglion, sending off

branches to the proboscis. In the Trema-
toda, of two oesophageal ganglia, connected

by a transverse cord, and sending off two
lateral branches, which traverse the body
longitudinally. In the Nematoidea, it is

composed of a single longitudinal cord, fur-

nished at its origin and termination with a

ganglion.

Organs of special sense appear to be

absent in the Entozoa, excluding that of

touch, which resides in the various cephalic

appendages. In some, especially in the

ciliated embryonic form, there are red or

black cervical spots, which have been re-

garded as eyes ; but they do not appear to

contain any refracting body comparable to

a lens. Ilelminthologists have differed as

to the presence of a digestive, circulating,

and water-vessel system in the Cestoidea

and Acanthocephala, certain tubes found in

them being regarded as belonging to each

of these systems by different authors ; the

longitudinal vessel-like tubes with lateral

branches terminating in a caudal pore, are,

however, now regarded as excretory organs.

In most of the remaining Entozoa, the

digestive apparatus is well developed, the

mouth distinct, the posterior portion of

the alimentary tube much ramified, and
terminating either in a ca^cal extremity

or in a distinct anus. Remarks upon
these systems will be found under the

genera.

Propagation.—The Entozoa are propa-

gated by spontaneous division, by gemma-
tion or the formation of gemmae, and by

sexual organs ; and they illustrate the law
of alternation of generations.

The spontaneous division, which is al-

ways transverse, differs from that of the
Infusoria and Polypi, in the new indivi-

duals produced not being perfect—a certain

number of organs only being reproduced,
as in the joints (proglottides) of the body
of the Cestoidea.

The formation of gemma? occurs in the
larval or cystic forms of Tmnia— Coznurus
and Echinococcus.

In those Entozoa which are propagated
by sexes, the individuals are either herma-
phrodite or unisexual. In the Cestoidea the
sexual organs are usually repeated in each
joint, except those near the head. And it

appears that there are two kinds of ovaries

—one for the production of the germ (the

germinal vesicle and spot), and the other
for the yolk. In addition to which, there

is mostly a uterus, vagina, testis, penis (spi-

culum), and vesicula seminalis. The ova
are round or oval, often furnished with a
shell, which sometimes has a lid.

The development of the ova of the En-
tozoa takes place according to two methods

:

either the 3-olk-mass undergoes the ordi-

nary process of segmentation, ultimately
forming the embryo ; or large transparent
embryonal cells form in the yolk, the
latter not becoming segmented, but under-
going subdivision and diminution in size,

the growth of the embryonal cells con-
tinuing at the expense of the yolk-mass
until it is entirely consumed ; the entire

mass then becomes covered with a delicate

epithelium, which is sometimes ciliated,

and forms the embryo.
In numerous instances, after this primary

stage of development—the embryonal-cell
condition—has been attained, the embryo
does not become directly developed into a
form of being resembling the parent; but
the intermediate larval or nurse forms, de-
scribed under Generations, Alternation
op, are produced from it by a non-sexual
process ; and ultimately, forming the last

stage of the metamorphosis, beings resem-
bling the parent, and furnished with sexual

organs, are produced. The discovery of
the alternation of generations has brought
to light the fact that many of the supposed
species of Entozoa are only the larval or

nurse forms of the true species, and that

many of these forms only complete their

stages of metamorphosis when placed under
particular circumstances, i. e. in the bodies
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of different animals, or in different organs

of the same animal.

The following arrangement may serve as

an index to the articles upon the Entozoa,

contained in this work :

—

Order 1. Sterelmintha. Alimentary canal

often absent, or not distinct ; when pre-

sent, with a single orifice only, and
branched.

Earn. 1. Cestoidea (tape-worms). Body
strap-shaped, distinctly or indistinctly

divided into transverse joints; male
and female organs in each joint; ali-

mentary canal doubtful or indistinct.

Eothriocephalus, Tcenia.

(Cystica) Nurse or larval forms of

Cestoidea

:

Cysticercus, Cwnurus, Echinococcus.

Fam. 2. Trematoda. Body mostly flat-

tened ; alimentary canal distinct,

branched ; male and female organs in

each individual.

Amphistoma, Diplozoon (Diporpa),

Distoma
(
Cercaria), Gyrodactyhis.

Fam. 3. Acanthocephala. Body flat-

tened, transversely wrinkled, becoming
cylindrically distended by the imbibi-

tion of water; sexual organs in separate

individuals.

Echinorhynchus.

Fam. 4. Gordiacea (hair-worms). Body
filamentous, cylindrical, alimentary ca-

nal present ; sexes separate.

Gordius, Mermis.

Fam. 5. Gregartnida. Perhaps larval

states of some other organisms.

Greyarina.

Order 2. Crelelmintha. Alimentary canal

present, distinct, simple, with two ori-

fices.

Fam. 1. Nematoipea (roundworms). Body
cylindrical, hollow ; sexes separate.

Trichocephahis, Filaria,Ascaris( O.ey-

urus

)

,
Anyiiilkda, Trichina.

See ACEPHALOCYSTS and ENOPLIDiE.
Bibl. Siebold, Vergleich. Anat. ; Rndol-

phi, Entoz. Hid. Nat. and Entoz. Synops. ;

Dujardin, Sehninth. ; Bremser, Icon.es Hel-
minth.; Owen, Todd's Cycl.u. Ill; Blanch-
ard, Ann. d. Sc. Nat. 3 ser. Zool. vii. viii.

X. xi. xii ; Diesing, Helminth.
; Vogt, Zotil.

Sriefe; Beneden, Les vers cestoides, 1850;
id., )'ers intestin. (27 pi.), and Icon. d. Helm.

1860 ; Pagenstecher, Trematod. larven.

&c. ; Kiickenmeister, Parasiten, 1856 ; Cob-
bold, Entozoa ; Eberth, Nematoden, 1863

;

Schneider, .Nematoden (22 pi., 130 cuts),

1866; Wagener, Cestoden(22 pi.); Leuck-
art, Menschl. parasit. 1863.

EOS'PHORA, Ehr.—A genus of Rota-
toria, of the family Hydatinaea.

Char. Eyes three, sessile—two frontal,

one cervical; foot forked. Aquatic. Among
Confervce.

There are three species.

E. digitala (PI. 34. fig. 28 ; fig. 29, teeth).

Body conical, hyaline, not auricled, toes

one third of the foot in length. Length
1-96".

Bibl. Ehr. In/us. p. 451.

EOZO'ON,Dawson.—AForaininifer,with

hyaline and vascular shell-structure, and
very numerous irregular chambers, out-

spread for about a square foot, and heaped
up nearly half as high, with diminishing
size. It occurs imbedded in the Lauren -

tian and other old limestones of Canada,
Bohemia, &c. The chambers, tubuliferous

layer, stolons, pseudopodial passages, and
canal-system are represented by delicate

casts of magnesian silicates, such as pyrox-
ene, serpentine, and loganite ; sometimes
by calcite, like that of the shell itself. In
the former case they can be separated by
the removal of the calcareous shell, in slices

of the marble, by dilute acid.

Layer after layer ofEozoon formed banks,

thus constituting a large proportion of the

massive limestones ; and the sarcode was
mostly replaced by hydrous silicates, such
as have been injected into the pores of Si-

lurian and other fossils, and just as glauco-

nite takes the place of the soft parts of

Foraminifera, Polyzoa, &c. in existing

seas. The Eozijonal limestone, with its

associated muds, sands, and shingle, has
been folded, crushed, and variously meta-
morphosed, often in a high degree.

Bibl. Logan, Dawson, Carpenter, and
Hunt, Quart. Jonrn. Geol. Soc. 1865, xxi.

45, and 1867, xxiii. 257 ; Carpenter, Intel.

Observ. 18(i5, vii. 278; Giimbel, Sits, buyer.

Ahad. 1866; King and Rowney (disputing

the organic character of Eozoon ), Proc. Roy.
Irish Acad. ser. 1.x. and ser. 2. i.

EPEI'RA, Walck.—A genus of Arach-
nida, of the order Araneidea.

E. diadema (the common autumnal gar-

den-spider) forms a favourable object for

the examination of the various structural

peculiarities of spiders,—as the integument
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(PI. 2. fig. 4) ; the legs, with their hairs and I

claws (fig. 8, a, b) ; the toothed hairs at

the end of the feet (fig. 8) show very clearly

the transition from the hairs to the claws,

in fact, that the latter are mere modifica-

tions of the former ; also the lung-plates

(figs. 9, 9 b) ; the spinnerets, the web (fig.

11), &c.
Bibl. Walckenaer, Hist. Nat. d, Apteres

;

Brandt, Medizin. Zool. ; Walker, Brit. Spid.

{Rail Soc).

EPEN'DYMA VENTRICULORUM is

the name given to a layer which coats

those portions of the ventricles of the brain

which are not connected with the prolonga-

tions of the pia mater—as the floor of the

fourth ventricle, the aqueduct of Sylvius, the

floor and the sides ot the third ventricle,

the fifth ventricle, with the roof, the ante-

rior and posterior cornua, and a considerable

part of the inferior cornua of the lateral

ventricles. It consists of delicate ciliated(?)

pavement epithelium, situated either imme-
diately upon the cerebral substance, or upon
an intermediate layer of areolar tissue, or of

a soft homogeneous or granular mass. The
cells are nucleated, and vary in diameter
from 1-960 to 1-490" ; they sometimes con-

tain pigment.

The ependyma is considered by many
anatomists a portion of the arachnoid
membrane. Corpora amylacea are often

met with beneath it, as is sometimes also

brain-sand.

Bibl. Kblliker, Mikr. Anat.
EPHE'BE, Fr.—A genus of Lichinere

(Gymnocarpous Lichens) (tribe Lichinei,

fam. Collemaeei, Leighton), usually de-

scribed in an imperfect state as species of

Stiffonema, a supposed genus of Algse. E.
pubescens has a hairy, branched, cartilagi-

nous frond, covering the surface of damp
subalpine rocks with a blackish-green ^elt

;

the branches are subulate, and the plant is

dioecious; some specimens have the bran-

ches swollen into spindle-shaped receptacles,

in which are imbedded numerous concep-

tacles, opening by a pore, lined with clavate

thecce, each containing eight uniseptate

spores ; other specimens bear spherical or

subovoid subapical pycnidia, in which are

immersed spermogonia, dehiscing by a pore,

containing numerous linear basic/ia (sterig-

mata), supporting very slender oblong sper-

matia. Two supposed species of Stiffonema,

Ag. (atrovirens and mammillosum), have
been found in fruit as perfect Ephebce, by
Thwaites. According to Flotow, forms of

this Lichen have been described under
many names by Kiitzing and others.

See Stigonema.
Bibl. Bornet, Ann. d. Sc. Nat. 3 ser.

xviii. p. 155, pi. 7; Berk, and Br. Ann. Nat.

Hist. 2 ser. vii. p. 188 ; Njdander, Syn. pi. 2.

figs. 1 & 17; Leighton, Lich. Ft. G. B.
p. 12.

EPHELO'TA, Wright.—A genus of ma-
rine Infusoria, fam. Actinophryina (Acine-
tina, Clap, and Lackin.), resembling Podo-
phrya, but the tentacles pointed instead of

capitate, and forming a wreath or circlet.

2 species. On Hertularia, and in the

mouths of shells containing hermit-crabs.

Bibl. Pritchard, Inf. p. 562; Wright,
Ed, New Phil, Jn. 1858, p. 7.

EPHEM'ERA, Linn.—A genus of Neu-
ropterous Insects, ofthe family Ephemeridoe.

Char. Wings four
;

posterior filaments

three ; head of larva with cornua.

The larva and pupa are favourite micro-
scopic objects, for showing the dorsal vessel,

the circulation, branchial plates, &c. See
EpHEMEIUDiE.
EPHEME'REyE.—A family of inoper-

eulate Acrocarpous (terminal-fruited) Mos-
ses, usually dwarf, csespitose, or gregarious.

Stem almost simple. Leaves more or less

oval or lanceolate, slightly concave, pellucid,

with or without nerves. Cells of the leaves

parenchymatous, lax in all parts, elongate,

not papillose. Capsule mostly obliquely

apiculated.

British Genus.
Ephemcriim. Calyptra campanulate. In-

florescence monoecious or dioecious (anthe-
ridia on a very short special branch situated

near the base of the stem).

EPHEMERTD^El May-flies).—Afamily
of Neuropterous Insects.

Characterized by the minute size of the
antennae ; the unequal size of the anterior

and posterior pairs of wings (the latter of

whi{ h are in some absent) ; the membra-
nous and almost obsolete mouth ; and the
elongated jointed setae at the posterior end
of the body.

Body long, slender, and soft ; head small,

transverse-trigonate ; eyes large, nearly oval,

lateral ; ocelli three, forming a triangle be-
tween the eyes ; antemife three-jointed, the
two basal joints thick, the third forming a
long slender seta. Abdomen consisting of
nine joints; the terminal the longest, and
gradually narrowed and furnished at the
apex in both sexes with two or three long,

slender, many-jointed filaments. Legs
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Ephemera Swammerdamii. Nat. size.

slender; anterior pair in the males porrected,

much elongated, with the tibiae and tarsi

appearing soldered together ; basal tarsal

joint very minute, tarsi tive-jointed, termi-

nated in the fore legs of the male by two
oval pulvilli; in the four posterior legs tarsi

short, tive-jointed, and terminated by a large,

oval pulvillus, and a single broad notched
claw.

These insects must have been seen by
every one, rising and falling on the wing,

near the banks of rivers and pools ; in the

perfect state their life lasts but a few hours,

whence the name. The ova are deposited

in the water. The larva bears a considerable

resemblance to the pupa, from which it

differs in the absence of rudimentary wing-
covers ; they are frequently mistaken for

each other.

The pupa of the common Ephemera (vtd-

gata) (PL 28. tig. 15) has the prothorax as

broad as the head, transverse-quadrate ; the

mesothorax gibbous ; the head rather small,

with two short horns in front, and two homy
toothed mandibles, furnished at their upper
angles with a long curved horn ; labrum
flat, membranous, ciliated, and with the

angles rounded ; maxilla? small, membra-
nous, curved, pointed at the tip, and inter-

nally setose ; maxillary palpi four-jointed,

and not extending beyond the front of the

head; labium large,membranous,four-lobed,

and furnished with a broad tongue ; labial

palpi broad and three-jointed ; antennas

about twice the length of the head, many-
jointed and ciliated ; legs short, broad, and
much compressed ; tarsi two-jointed, with a

terminal hook ; abdomen nine-jointed, the

six basal segments being furnished on each

side with a pair of elongated, rather narrow
gills or branchial plates (a), with long, nar-

row filaments at their edges, through each

of which a trachea extends to the tip, the

trachea; from each contiguous pair of fila-

ments uniting near the base, and then
running to the large tube which traverses

the centre of each plate ; there are in all

twenty-four branchial plates. At
the end of the abdomen are three

elegantly feathery setae.

The pupa of Clceon—another of

the Ephemeridae, in which the
imago has two wings and two
abdominal seta?—resembles that

ofEphemera, but has the antennas

as long as the body.

The larvae and pupae of the
Ephemerida? may be most easily

caught in the ring-net; and are admirably
adapted for showing the dorsal vessel, with
its valves, and the circulation. They are

perhaps best preserved in glycerine, or so-

lution of chloride of calcium.
Bibl. YVestwood, Introd. &-c. ; Pictet,

Ins. Newopt., '2nd rrumogr. 1843 ; Curtis,

Brit. Entom. 708; Pritchard, Micr. Illustr.

01 (PI. 2. fig. of Clceon, pupa).
EPHEM'ERUM, Hampe.—A genus of

Ephemerea3(AcrocarpousMosses),including
part of Phaseum of authors.

Bibl. Wilson, Bryol. Brit. p. 27; Berke-
lev, Brit. Mosses, p. 304.

"EPHIP'PIA.—The winter-ova of the En-
tomostraca. See Eggs and Extomostraca.
EPIBLE'MA. See the Epidermis of

Plants.

EPICOC'CUM, Lk.—A genus of Stilba-

cei ( Hyphomycetous Fungi), parasitic upon
dead leaves, &c, consisting of very minute
gregarious tubercles, somewhat linearly

arranged, reddish or purplish, containing

numerous spherical, smooth or roughish,

reticulate spores. E. neglectum is adnate
to a short pedicel. When mature the

stroma is quite covered with spores about
1-2000" in diameter. Uredo Equiseti,
' Br. Flora,' is an Epieneeum with smooth
spores.

One species of Epieoccnm, which grows
on decaying vegetable matter, produces a
form of what is commonly called Blood-
rain. It was developed on the calico cur-

tains of a shower-bath during the preva-

lence of cholera in 1834, and excited some
consternation, as it was supposed to be
connected with the malady. It occurred a
short time afterwards in considerable abun-
dance on a water-melon.

Bibl. Desmaz. Ann. d. Sc. Nat. 2 ser.

xvii. p. 95 ; Berk, and Broome, Ann. Nat.

Hist. 2 ser. v. p. 406, Crypt. Bot. p. 312

;

Fries, Siiinma Veg. p. 470.

EPIDER'MIS'of Animals. See SKrx.

EPIDEKMIS of Plants.—There are

few parts of the structure of vegetables that
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have given rise to more discussion than the
epidermal cells and the tissue they constitute.
Even the term epidermis has become to a
certain extent equivocal, since it is used by
some authors in the sense in which cuticle is

used by others, and vice versa. Our limits

prevent us from entering far upon the dis-

cussion
; and our object here, therefore, will

be to state as briefly as possible the most
remarkable facts, and the explanations
which are received by the best authorities.

If we gently scrape up the surface of
the leaf of a hyacinth, or other soft-leaved
bulbous plant, and seize a little piece of
the ragged edge with a pair of fine for-

ceps, we may strip off large pieces of
what appears to the naked eye to be a
thin homogeneous pellicle. When this is

placed under the microscope, it is found to

be composed of a layer of cells united firmly

together by their sides like stones in a
pavement, but loosely connected with the
subjacent tissue, which adheres here and
thereto the detached strip in ragged patches.

The firm continuous layer of cells is what
botanists call the epidermis of plants. Such
a layer of cells clothes the entire surface of

the higher plants, from the Flowering plants

down to those in which the organs, such as

the leaves, are reduced to mere layers of cells

like the epidermis itself, as in the Mosses.
In a very young and delicate state, such
as we find it clothing the surface of organs
still concealed in buds, or of young ovules

in the ovary, it has been called epiblema

(Schleiden). A rather more solid form, but
still soft and devoid of thickening layers,

such as exists on the surface of the growing
parts of rootlets &c, is called epithelium

(Schleiden) ; both these terms appear use-

less, and only calculated to confuse the

student still more than the use of the

words epidermis and cuticle, which already

endanger misconception from the very dif-

Fig. 199.

Cuticle of a cabbage-leaf, removed by the action of nitric

P, hairs ; F, orifices corresponding to stomata.

Magnified 250 diameters.

ferent characters of the structures called by
those names in animal organs.

When a layer of epidermis is macerated
in nitric acid, a thin pellicle, destitute of

cellular structure, becomes detached in

sheets from the outer surface of the plate of

epidermal cells ; this is the cuticle (fig. 199)
of botanical anatomists, concerning which
much misconception has prevailed. As
epidermis advances in age it becomes con-
siderably solidified, especially on evergreen
leaves, and on shoots of shrubs &c. which
remain green for a lengthened period, such
as Aucuba and Viscum. In most cases, how-
ever, the epidermis of structures belonging
to the stem disappears about the same time
as the leaves fall off, and is replaced by the
suberous layer of the bark structure, which
change is evident externally by the surface

assuming a brown colour, the subjacent

tissue, containing chlorophyll, being hidden.

The green colour of parts clothed with epi-

dermis depends upon the subjacent tissue

showing through the transparent epidermis,

the cells of which are usually colourless, and
tilled with watery contents.

When sections are made perpendicularly

to the surface of any full}' developed leaf,

but above all of those of leathery texture,

the walls of the cells next the external sur-

face are found much thicker than the rest,

this thickening extending more or less down
over the contiguous side walls. When such
sections are treated with sulphuric acid and
iodine, the greater part of the thickness,

from without inward, of this outer wall is

stained yellow, while the rest of the walls

assume the blue colour ordinarily taken by
cellulose with these reagents. Some authors
suppose that the whole of this yellow part
corresponds to the cuticle above mentioned :

but such is not the case ; if such a section

is boiled or macerated for a long time in

solution of caustic potash, then washed well
with water and treated with tincture

of iodine, the thick upper wall also

assumes the blue tint, and, moreover,
a laminated structure becomes evi-

dent in it, showing that it is pro-
duced by the deposition of secondary
layers inside the cell. The true layer
of cuticle (which is dissolved off by
the continued action of potash) is

really extremely thin in almost all

cases. The true nature of this thick-

ening of the outer walls is well illus-

trated by the epidermis of Viscum
(Mistletoe), which remains upon

acid.
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the shoots for many years ; here several

layers of cells subjacent to the original

superficial stratum become involved in the

process of solidification, and their cavities

completely filled up by the secondary de-

posits. The true structure of the enormously
thick epidermal layer of old shoots, as

brought out by the action of potash, is seen

in the example fig. 20 of PI. 38. The true

cuticle is sometimes of considerable thick-

ness,as in the leaves of Ct/cas (PI. 38. fig. 28).

The thickening layers of the epidermal cells

are true Secondary Deposits. The nature

of the cuticle is yet uncertain ; some regard

it as a kind of excretion hardened over the

surface, others as the persistent original

outer wall of the parent-cells of the epi-

dermal cells, metamorphosed chemically

where exposed directly to the action of the

air (in a manner analogous to that in which
theparent-cell membranes become converted

into a gelatinous investment of the filaments

of Confervas, the cells of Palmellaceae, &c).
This seems borne out to some extent by the

change of condition of the consolidated part

of the outer walls, coloured yellow by sul-

phuric acid and iodine ; but it is unknown
whether there is here areal chemical change,

or merely an infiltration capable of being

removed by the action of potash (see Se-
condary Deposits).
Although the cellular plants possess no

true epidermal layer, the superficial cells

form a kind of cortical structure in the

Eichens and larger Alga? ; and in the lower

Algae the cells of the filaments &c. compo-
sing the fronds, bear some resemblance to

epidermal cells in structure, insomuch that

they have laminated walls (partly produced

by the persistence of those of the parent cell

after cell-division), with the outer layer

possessing much of the physical character

of the cuticle of the higher plants. As just

mentioned, the gelatinous sheaths of the

lower Algae must be regarded as a kind of

cuticle, and as produced by gradual disor-

ganization of the outer layers of membrane
while cell-development and the formationof

new layers is going on within. For further

discussion of the nature of the thickening

layers of epidermis, see Intercelt.ular
Substance.
The epidermis and its appendages offer a

great variety of points of interest to the

microscopist. The epidermis of those

growing parts of the higher plants which are

exposed to the air is not absolutely continu-

ous and without orifices like the epidermis

of roots, but is perforated with myriads of

breathing-pores or stomata (fig. 200 S) as

Epidermis from petal of the balsam, with stomata, 8.

The ep rmal cells here have elegantly sinuous
side-walls.

Magnified 200 diameters.

they are called. These consist of gaps left

by the separation of the superficial epidermal
cells at their meeting angles, the interspace

between them being guarded and more or

less filled up by (usually) a pair of cells,

situated just beneath the outer orifice, and
having a slit-like passage between them.

Hairs, scales, thorns, stings, and the

various forms of (/lands of plants, are appen-

dages of the epidermal structure, being pro-

duced by the peculiar development of parti-

cular cells or groups of cells of this super-

ficial layer.

We have already alluded to the different

conditions of the epidermis iu different parts

of plants. The delicate layer covering young
organs in buds becomes very variously deve-

loped as these attaintheconipleteeonditions.

On the leaves and shoots the epidermis be-

comes consolidated by secondary deposits,

and this in greatest proportion on leathery

or woody leaves, &c, such as those of ever-

greens, shrubs, and trees. Remarkable ex-

amples of this may be found in the leaves of

the Proteaeea3 , Cycadacea?, the Holly, Box,

&o. (woody), and in the Aloes, Cactaeeas,

Oleander, Halcca, Fiats, &c. (leathery). In

all cases the solid character of foliage de-

pends almost exclusively upon the character

of the epidermis by which the leaves are

clothed. The epidermis of the outer scales
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of winter-buds of trees is remarkably thick.

The thickening; layers are sometimes found

on the walls of the stomatal cells and adja-

cent cells bounding the intercellular cavity,

forming the pseudo-structure called a cistome

(see Stomata).
The epidermis of petals and similar deli-

cate organs never acquires much solidity
;

but the outer \.-alls often become elevated

more or less above the surface, producing a

minute papillosity of the epidermis, which
gives the peculiar glistening appearance.

When this elevation goes still further, villi

or short hairs are produced, rendering the

surface velvety (see Hairs ).

The side walls of epidermal cells are

sometimes flat faces of tolerably regular

geometrical figures, such as cubes, parallelo-

pipeds, hexagonal prisms, &c. ; but not un-
frequently they are very sinuous, and then,

when the epidermis is seen from above, it

does not look like ordinary parenchyma,
with square, rectangular, or hexagonal tes-

selhe, but the component cells are fitted

together so as to present lines, which, when
regular, might be described by the heraldic

terms scalloped, wavy, indented, &c. (PI. 28.

fig. 15), and when less regular, resemble

roughly the lines ofjointintheold-fashioned

puzzle-maps of children (fig. 200). Such
forms of the epidermis are found on petals

frequently, on the leaves of Ferns, on those

of Hellebore, &c, and appear very pleasing

microscopic objects, especially as, in addi-

tion to the lines, the stomata at the angles

add to the elegance of the pattern.

The cuticle not unfrequently undergoes a

change, which at present is not at all under-

stood. This is seen on many petals, as those

of the Daffodil, and on leaves, as those of

the genus Helleborus, Dianthus, &c, when
the epidermis is viewed from above, in the

form of elevated striae running in various

ways over the surface, sometimes converg-

ing in the centre of each cell, in other cases

running in tortuous lines over the surface,

continuous beyond the boundaries of the

individual cells. A similar condition of the

cuticle occurs upon the hairs of many
plants, especially of Cruciferse, Ranuncu-
lacese, Boragineae, &c. This condition is

evidently analogous to the equally myste-
rious states of the outer membrane of Pol-
len-grains and Spores, where points,

ridges, reticulations, &c. of the same kind

constantly occur.

The stomata are found on both surfaces of

many leaves of delicate structure, but most

abundantly on the lower surface ; in other

plants they occur exclusively on the lower
face ; in floating leaves they exist only on
the upper face ; while on submerged leaves

none at all occur, and the epidermis here

has no very distinct difference from that of

young roots. The characters of Stomata
are spoken of more at length under that
head, as also those of Hairs, Scales,
Stings, Thorns, Glands.
The epidermis of the Equisetaceae and

the Grasses is remarkable for the deposition

of silica, apparently in the walls of the cells

of the epidermis, to such an extent and so

equably, that the whole of the organic
matter may be removed by heat or acids,

and a perfect skeleton of the structure be
obtained, composed exclusively of silex,

exhibiting the boundary lines of the epi-

dermal cells and the stomata (the dentate
side-walls, with the stomata arranged in

linear series, are described in most micro-
scopic books in a very curious manner, from
an old paper by Sir D. Brewster). Prepa-
rations of this structure are obtained by
treating little pieces of the wall of the fistu-

lar stem with strong nitric acid, to remove
alkalies, and then burning them until quite
white on a slip of platinum or very thin glass.

These should be mounted in Canada balsam.
In the Equiseta, the siliceous films thus

obtained are covered with minute spines,

presenting somewhat the dotted appearance
of the valves of the Diatomacese.
The seeds of many plants are clothed

with an epidermis of remarkable character,

the cells containing spiral fibres ; this oc-
curs in the Acanthace^:, in Collomia,
Salvia, &c, and is further treated under
those heads and under Halrs and Spiral
Structures.

Bibl. Mohl, Vegetable Cell (transl. 1852),
Linncea, xvi. p. 401, Verm. Schrift. p. 260,
Ann. des Sc. Nat. 2 ser. xix. p. 201, ibid.

3 se"r. iii. p. 158, Sot. Zeit. v. p. 497 (1847)
(transl. Sci. Mem. new series), ibid. vil.

p. 593, 1849; Schleiden, TTiss. Bot. 3 ed.

p. 335 {Principles, p. 70) ; Brongniart, Ann.
des Sc. Nat. xviii. p. 427, 2 ser. i. p. 65;
Link, Elem. Phil. Sot. i. p. 83; Wigand,
Intereellular-Substanz u. Cuticula, 1850

;

Karsten, Sot. Zeit. vi. p. 729, 1848 ; Cohn,
Linncea, xxiii. p. 337, 1850 ; Hartig, Ent-
wickl. der Pfl. 1843, Ann. des Sc. Nat. 3 ser.

i. p. 352 ; Unger, Sot. Zeit. v. p. 289, 1847

;

Garreau, Ann. des Sc. Nat. 3 ser. xiii. 304

;

Mulder and Harting, Midder's Phys. Chem.
(Edinb. transl. p. 470, 1849); Goldmann,



EPIPYXIS. [ 286 ] EPITHELIUM.

Bot. Zeit. vi. p. 857, 1848; Schaclit, Die
Pftanzenzelk, p. 89. Berlin, 1852 ; Wiesner,
fechn. Mikr. 1867; Henfrey, Elem. Bot.

(Masters), 1870.

EPIPYX'IS.Ehr.—A genus of Infusoria,

of the family Dinobryina.

Char. Fixed by a pedicle ; eye-spot

absent.

No cilia, nor appendages.

IS. utriculus (PI. 23. fig. 50). Carapace
urceolate; body filled with yellowish gra-

nules ; aquatic ; length 1-650".

Probably the young state of Dmobryon
sertularia, like which it contains a disk-

shaped nucleus.

Bibl. Ehrenb. In fits. p. 123 ; Stein, Infiis.

EPISTY'LIS, Ehr.—A genus of Infu-

soria, of the family Vorticellina.

Char. Pedicle rigid (not contractile),

simple or branched ; all the bodies of the

animals of the same form ; aquatic.

Claparede and Lachmann refer the species

of Opercularia to this genus.

Stein has pointed out the occurrence of

the encysting-process in the species of this

genus. The same author also indicates the

presence of a lid -like discoidal process,

protrusible from the orifice, and, like the

latter, furnished with vibratile cilia ; but

this does not occur in all the species ad-

mitted by Ehrenberg. The species are

numerous, and mostly attached to aquatic

animals or algae. Clap. & Lachm. admit
19 species.

E. anastatka (PI. 23, fig. 51 a, c). Body
small, conical, not plicate, anterior margin
large and projecting; pedicle dichotoinous,

smooth, or covered with minute foreign

bodies ; entire length 1-144 to 1-14" ; of

single body, 1-288".

E. grandis. Body large, broadly campa-
nulate

;
pedicle decumbent, slender, smooth,

laxly branched, not jointed, forming large

tufts; length of body 1-140 to 1-120".

IE. vegetans(Anthophysa MuUeri,Y)\.\].).

Bibl. Ehrenb. Infus. p. 279; Stein, In-

fus. ; Claparede and Lachmann, Ivfus. p.

107 : Tatem, Mic. Trans. 1868, p. 31.

EPIT'EA, Fr. See Ukedinei, Phrag-
midium, and Melajipsora.
EPITHELIUM. — The membranous

layer lining the various internal cavities,

and covering the internal free surfaces of

animal bodies, as the mucous canals and
cavities, and their involutions forming the

glands and ducts, the serous cavities, the

vessels, &c.
It consists of one or more layers of nu-

cleated cells, the form and arrangement of
which are very variable. They are either
round, polygonal, spindle-shaped, cylindri-

cal, or conical. And in the deepest layers,

the cells sometimes present a remarkable
radiately striated appearance, having den-
tate margins, interlocking with those of the
adjacent cells.

Three kinds of epithelium are usually di-

stinguished; but intermediate forms are also

met with.

1. Pavement- or tessellated epithelium.
This consists of roundish, oval, orpolvgonal
flattened cells, about 1-2000 to 1-500" in

diameter, aud containing nuclei with nu-
cleoli. It occurs upon the surface of the
serous and synovial membranes ; the mem-
brane of the aqueous humour, the choroid,
the capsule of the lens, the retina, and the
conjunctiva of the bulb of the eye ; the ca-
vity of the tympanum ; the lower half of

the pharynx, the oesophagus, the endocar-
dium ; some veins ; many glands and ducts,

as the racemose, the sudoriparous and ceru-
minous glands ; the hepatic ducts ; the
vagina and female urethra ; the bladder,

uterus, pelvis, and tubules of the kidneys

;

and the lungs. In the arteries and many
veins the cells are spindle-shaped.

2. Cylindical epithelium. In this form
the cells are either cylindrical, conical, or

pyramidal, about 1-1000" in length, and so

situated that the axis of the epithelial scales

or cells is at right angles to the surface upon
which they are placed. Sometimes the sub-
jacent cells are of a rounded form.

Cylinder-epithelium is met with in Lie-
berkiikn's follicles and the ducts of the
gastric as well as those of all other glands
opening into the intestine ; in the lachrymal
and the mammary glands ; the male urethra

;

the vas deferens ; the vesiculas seminales,

the prostatic ducts, with Cowper's and the

uterine glands.

3. Ciliated epithelium. In this the form
and arrangement of the cells is much the

same as in the last; but their free ends
are furnished with numerous vibratile cilia

(PL 40. fig. 12).

Ciliated epithelium occurs in the larynx,

trachea, and bronchi ; the nares and pha-
rynx above the level of the base of the nasal

bones, and the cavities opening into them ;

the inner surface of the membrana tyivmnm,

the Eustachian tube ; the uterus, the Fallo-

pian tubes ; the lachrymal sac and nasal

duct; the palpebral conjunctiva; and the

ependyma.
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The epithelium covering the outer surface

of the body forms the epidermis or cuticle.

Further particulars are given under the

heads of the organs or tissues in connexion
with which the epithelia are found.

Bibl. Kolliker, Mikr. Anat. and Handb.
d. Gcwebel. ; Valentin, Wagner's Handb. d.

Phys., art. Flimmerbewegung and Epithel.
;

Henle, Allgemein. Anat. ; Todd and Bow-
man, Phi/s. ; Frey, Histologic, 1870, p. 143.

EPITHELIUM of Plants. See Epi-
dehmis of Plants.

EPITHE'MIA, BrCbisson.—A genus of
Diatomacese.

Char. Frustules single, attached by a part

of the surface to other bodies
; valves with

transverse or slightly radiant strife, some of

them not resolvable into dots.

Frustules prismatic, quadrangular, mostly
curved, sometimes slightly undulating in

the side view ; one face of front view (that

by which they are attached) flat or con-

cave, the other convex and broader than the

former, so that the transverse section forms

a trapezoid. Between, or corresponding

with the transverse stria?, which are not

resolvable into dots, are often transverse

rows of dots or depressions.

The species are numerous. Aquatic and
marine. Rabenhorst dsscribes 21 Euro-
pean. Conjugation has been observed in

three of them.
E. turgida (PI. 12. fig. 32 : a, side view

;

b, front view). Front view oblong, slightly

dilated towards the middle ; side view some-
what convex, gradually attenuated towards
the very obtuse ends (Pi. 42. tig. 20). Aqua-
tic ; length 1 -240". In conj ugation, PL 6.

fig. 6 «, b, c, d, e.

E. gibba. Straight ; inflated in the middle
on each side in front view ; valves gibbous

in the middle on one side ; aquatic and
fossil ; length 1-140".

Bibl. Kiitzing, Eacillar. p. 33, and Sp.

Alg. p. 1 ; Smith, Brit. Diatom, i. p. 13

;

Kabenhorst, Sp. Alg. i. p. 62.

EPOCH'NIUM, Lit.—A genus of Tom-
lacei (Hyphomycetous Fungi), forming a
stratum over larger fungi or dead twigs,

consisting of a mycelium of irregularly

branched and anastomosing filaments, which
bear, on short lateral branchlets, oblong or

globular septate spores, which soon fall off

and lie among the mycelium-threads.

E. fungorum is very common, forming a
dark-green stratumover Thelephorce ; E.ma-
erosporoidemn was found by Mr. Berkeley

on a dead twig, apparently of red currant.

Sphceria Epochnii, B. & Br., has been
found on Epochnium fungorum ; and it is

very probable that it is the perfect state of

a conidiiferous mycelium.
Bibl. Berk, iu Brit. Flora, vol. ii. pt. ii.

p. 352, Ann. Nat. Hist. i. p. 263, pi. 8.

tig. 14.

EQUISETACEiE and EQUISE'TUM.
—This is a very distinctly characterized

family of Flowerless Plants, consisting of a
single genus, the Equiseta, or Horse-tails,

which are immediately recognized, when
one species is known, by their peculiar aspect

and habit of growth. The stems and branches
are alike tubular, and present in almost all

cases a rather coarsely (per-

pendicularly) streaked sur-

face. The stems appearing
above ground are shoots
from a creeping under-
ground stem (fig. 201),
which differs from the
erect stems in being of

a deep brown colour and
solid, in giving off root-

fibrils, and sometimes in

being covered with hairs.

The erect stems are either

barren or fertile ; in the
barren stems the joints be-
come gradually thinner
upwards from a certain

point, at last tapering off'

to an obtuse apex ; the fer-
tile stems bear a kind of

club-shaped head, resem- _
U. • i ,i Equibt'tom arven6e.

rag in some degree the " „ , ,„ -

,
D

.. .-., ° . „ One half of
mate cones ot Coniferous nat. size,

trees, or more particularly

those of some Cycads (fig. 201). These
club-shaped bodies are the fruits or heads
of sporanges.

The anatomical structure of the rhizome
and shafts presents some interesting points.

In the solid rhizome the centre is occupied by
cellular tissue of tolerably strong texture

;

outside this, as seen in a cross section,

stands a circle of air-canals, each surrounded
by a ring of vascular bundles ; next comes
a complete circle of vascular bundles com-
posed almost wholly of annular ducts ; be-
tween this vascular ring and the outside

lies parenchyma like that in the centre,

traversed by another concentric circle of
air-canals; and immediately beneath the
epidermal cells there exists a layer of com-
pact blackish-brown parenchymatous cells.

"When the rhizome is coated with hairs,
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these are formed by development of the
epidermal cells into slender tubular pro-

cesses. Tracing the solid rhizome up to-

wards the points where the erect stems
arise, the central cellular substance is gra-
dually lost, and the outer portions are mo-
dified in their arrangement. The distribu-

tion of the air-canals and the vascular bun-
dles varies ; in some cases, the peculiarities

are even regular enough to afford specific

characters. The surface is clothed by an
epidermis composed of elongated cells often

elevated into papilla? and especially re-

markable for the quantity of silica deposited

in their walls. This epidermis is studded
with variously formed stomata, ordinarily

arranged in double lines
; and the forms of

the epidermal cells and stomata are per-

fectly preserved in the siliceous a-h which
remains after burning off the organic sub-
stance from a portion of this epidf.kmis,

offering a curious microscopic object. Be-
tween the epidermis and the central cavity,

in a cross section lie, first, a layer of thick-

walled elongated cells, within which, in the

angular-stemmed species, come a circle of

masses, usually crescentic, of cellular tissue

containing chlorophyll. Next come usually

two concentric ring's of air-canals, those of

the inner circle being individually sur-

rounded by annular ducts ; and, moreover,

in some species a circle of 6-10 vascular

bundles separates the inner from the outer

circle of air-canals ; the structure of the

bundles is variable, exhibiting annular, spi-

ral, and reticulated ducts. The inner circle

of air-canals lies in the parenchyma which
bounds the central cavity. At each joint

this cavity is cut off by a diaphragm com-
posed of three layers, in the intermediate

of which, of brownish cellular tissue, lies an
anastomosing ring, where ull the vascular

bundles coalesce and give oft' branches to

the sheath ("and branches when present).

The club-shaped fruit-spikes consist of a
central axis forming the last joint of the

stem, on which are attached numerous
mushroom-shaped sporanges, the stalk of

each adhering to the central axis, so that

we orjly see the upper side of the cap exter-

nally (figs. 202, 203). This has an angular

border; and the adjacent sporanges being

very close, the outer ends of these bodies

cause a tessellated appearance of the whole
in the earlier stages of development. As
the sporanges ripen, they separate more
from each other ; and when one is removed
(fig. 204), it is seen to possess a number of

little pouch-like cases under the over-
hanging outer portion and round the stalk

;

these pouches burst by a perpendicular slit

inwards, and discharge the spores.

Fig. 202. Fijr. 203.

Fig. 204.

Fig. 205.

Equisetum arvense.

Fig. 202. Fruit-spike. Magnified 3 diams.
Fig. 203. A spike halved vertically. Magn. 3 diams.
Fig. 204. A sporange removed from the preceding.

Magn. 25 diams.
Fig. 205. A Bpore with elaters uncoiling. Magn. 200

diams.

The spores of the Equiseta are very re-

markable, and unlike any other known ve-
getable structure. They are roundish cells,

with apparently only one coat : for the outer
coat splits up into four thread-like pro-
cesses (elaters), thickest and rather clubbed
at their free ends. "While the spore remains
in the sporange, these fibres are rolled round
the spore ; but when the spores are dis-

charged, the coiled fibres uncurl (fig. 205),
and assist in scattering the spores, their

elasticity causing them to spring out.

The Equiseta possess only this one kind
of spore ; and the germination is analogous
to that of the Ferns, in which likewise only
one kind of spore exists. The membrane
of the spore pushes out a pouch-like pro-

cess, which after a time becomes cut off

by a septum ; the end-cell grows on and
multiplies in both directions, until a lobu-

lated prothallium is produced ; on this arise
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archegonia and antheridia (on distinct indi-

viduals)
, resembling in all essential respects

those produced on the corresponding struc-
ture in the Ferns.

After the fertilization of an archegonium,
the gerrn-cell contained in it becomes deve-
loped as an embryo, and a new Equisetum-
stem of the ordinary structure springs up
(fig. 206), forming a creeping rhizome with

Fig. 206.

Equisetum arvenae.

Young stem arising from a prothallium.

Magnified 15 diameters.

upright fistular shafts,resembling the parent

plant from which the spores were derived.

The family Equisetaeeaa is represented

in existing vegetation by a single genus,

containing only herbaceous plants. The
Equisetaceas of former ages were far more
important as regards size.

Bibl. Francis's British Ferns, 5th ed.

1855 ; Thuret, Ann. des Sc. Nat. 3 ser. xi.

p. 5; Milde, Bot. Zeit. viii. p. 448 (1850),
and x. p. 537 (1852), Linnaa, xxiii. p. 545

(1850) ; Hofmeister, Yergleich. JJnters. 1851,

Verh.'k. Sachs. Akad. d. Wiss. iv. p. 123 ; Bis-

choftj G. \\r.,Nryptoaam. Oewdchse, Heft 1.

p. 27, pis. 3, 4, 5 (1838), Botan. Zeit. xi.

p: 97 (1853), transl. in Ann. des Sc. Nat.

3 ser. xix. p. 232 ; Pringsheim, Bot. Zeit. xi.

p. 241 (1853) ; Sanio, Bot. Zeit. xiv. p. 177,

xv. p. 657.

EREBONE'MA, Bom.—A supposed ge-

nus of Kiitzing's family Leptoniiteae. Some
imperfect filamentous organism, probably
belonging to a Fungus.

Bibl. Bonier, Devtschl. Alg. p. 70 ; Kiit-

zing, Sp. Alt/, p. 157.

EBE'MOSPIEEBA. See Chloro-
SPtt^RA.

ERE'TES, Werneck.—A genus of Infu-

soria, of the family Cryptomonadina.
Char. Those of Phacelomonas with a ca-

rapace.

One species : the spores of an Alga ?

Bibl. Werneck, Ber. d. Berl. Akad.
1844, p. 377.

ERGOT and ERGOT^E'TIA. See Cla-
YICEPS.
ERLN'EUM, Pers.—A supposed genus of

Fungi, really consisting of abnormal deve-

lopments of the cells of the epidermis of the

trees upon which they are supposed to be
parasitic. They occur chiefly upon the

Amentacea3,Aceracese,andRosacea3 (Apple-

trees, Plum-trees, &c).
See Tapheina.
Bibl. Fries, Syst. Mijcol. iii. p. 521

;

Berkeley in Lindley's Veg. Kingdom, art.

Fum/ales.

EPJODER'MA, Fe"e.—A genus of tropi-

cal Lichens, tribe Lecanorei, externally re-

sembling the Peltigerae ; consisting of a
green membranaceous thallus, spreading

from the centre, hairy above, and with
woolly anastomosing nerves beneath. Apo-
thecia marginal, with hispid hairs on the

margin underneath.

Bibl. Fee, Crypt, p. 145, pi. 34. fig. 2.

ERIOSO'MA. See Aphid^e.
EEIOS'PORA,Berk. & Br.—A genus of

Sphseronemei (Coniomycetous Fungi), de-

scribed (E. lencosto?na) as forming minute
brown spots upon dead leaves ofthe bulrush.

The conceptacles are globose, and collected

in numbers on the stroma, bursting by a
single common (white-bordered) pore to

discharge the spores (stylospores), which
are filiform and very slender, and arise in

fours from a sporophore. (See Coniomy-
cetes.)

Bibl. Berk, and Br. Ann. Nat. Hist. 1850,

v. p. 455, pi. 11. fig. 1.

ERUPTIONS, cutaneous.—The scales,

crusts, scabs, contents of vesicles, pustules,

&c. formed in various diseases of the skin

usually consist of epidermic cells alone

more or less flattened or otherwise altered,

or of these with the ordinary products of

inflammation. Granules of soot are fre-

quently found, in London at least, mixed
with the above elements; and these were
once regarded as the microzymes of small-

pox. Fungi exist in the crusts of some
skin-diseases, as Favtjs &c. The itch-

insect (Sarcoptes) must not be forgotten,

nor Demodex. See Parasites.
ERVILTA, Duj . (Aegyria, CI. & Lachm.)..

v
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— A genu9 of Infusoria, of the family

Ervilina.

Char. See the family. Marine.

E. lequinen = Euplutes rnonostylus, E.

(PL 23. fig. 52 ; b, side view). Body with

two ventral contractile vesicles ; length
_1 1 ri

6 5 4 2 •

3 other species.

Bibl. Buj. in/us. p. 455; Clap. &Lachm.
Inf. p. 288.

'ERVILI'NA, Buj. (Bysterina, CI. &
Lachm.).—A family of Infusoria.

Char. Body oval, more or less depressed,

entirely or partly ciliated, with a tail-like

foot, usually also with a persistent membra-
nous carapace.

Genera

:

Carapace present,
Composed of two distinct valves Iduna.
Composed of two united valves.

Valves united behind and below only ... Dysteria.

Valves united all down the back Brcilia.

Carapace absent Huxleyla.

Bujardin questions whether Urocentrum,

E., does not belong to this family.

(Dtste'eia, Huxley. A genus of Infu-

soria, of the family Ervilina.

Char. Bistinguished from the other Er-

vilina by the two valves of the carapace

being soldered at the posterior part behind

the foot only.

5 species. Marine.
Bibl. Huxley, Qu. Mic. Jn. 1857, p. 78

;

Clap. & Lachm. In/us. p. 284.)

Bmi. Buj. Infos, p. 454; Clap. & Lachm.
Infus. Sfc. ]x 278.

"ERY'SIPHE, Iledw. fil.—A genus of

Perisporacei (Ascomycetous Fungi), con-

sisting of little mildews overgrowing the

leaves of living plants. The mycelium is

formed of slender ramified filaments, which
spread and form an entangled web over the

epidermis of the infected plant, but do not
appear to penetrate into the substance

;

processes, like suckers, have been discovered

in the vine-mildew by Mohl, by which the

threads obtain nourishment from the juices

of the leaf. From the creeping mycelium
arise numerous upright short-jointed fila-

ments, the last one or more of the cells

or joints of which swells so as to render
the erect filament clavate or moniliform.

These expanded cells become detached with
the greatest readiness, and, when they fall

upon the supporting leaf, germinate and
produce new mycelium threads. In this

state the Erysiphce cannot be distinguished
from the genus Oidium ; and as this state

is succeeded in most cases by the true con-

ceptacle of the genus Erysiphe, the Oidia
(such as O. Tuckeri, the Vine-fungus),
which grow under the same circumstances,
but do not produce conceptacles, are re-

garded by most authors as imperfect Ery-
siphce. (See Oidium.) When the mycelium
of an Erysiphe is developed late in the year,

it seldom produces any tiling but the ovate
cells (comma) ; but if developed early in the

summer, the mycelium grows at certain

points into denser white patches {receptacles,

Lev.), from which arise the conceptacles.

These are small globular sacs, composed of

a double layer of cells ; from the base of the
outside ofthe sac arise a number of radiating

filaments, simple or branched (appendieles,

LeV.), while in its interior are developed
one or many sacs (asci-, sporanges, Lev.), in

each of which are produced eight sporidia.

In addition to the above, a third form of

fruit occurs, in which the conidium becomes
transformed into a sac (pi/enidium) filled

with minute spores. Tulasne has figured

a second form, apparently of conidia, in

Phyllactinia guttata.

Leveille', in an elaborate essay on this

genus, has subdivided it into five genera,

which may perhaps be better taken as sub-
genera, and may be distinguished in the
following manner :

—

Conceptacles vrith one asevf.

-Appendieles dichotornously branched 1. Podosphtpria.

„ floocose 2. Sphtprotheca.

Conceptacles icith many asci.

„ acieulate 3. Phyllactinia.

„ uncinate 4. Uncinnta.

„ dichotornously branched 5. Microspharia.

„ floccose 6. Erysiphe.

1. Pndospheeria. The Hawthorn-blight
and the Plum-blight belong to this divi-

sion.

2. Spha-rotheca . The Pose-mildew, E.
pannosa, auct., belongs to this group, and
is distinguished from E. maadaris, \YalIr.

(S. Castagnci, 3. Lev.), the Hop-mildew, by
the appendieles of the former being white,
while those of the latter are coloured. The
mycelium of the rose-mildew seems to be
the samething as Oidium leucoconium. Desm.
The similar structure of thellop-niildewbas
been described and figured (from Br. Plom-
ley's drawings) in the Trans, of the Horti-

cultural Society. He was the first to dis-

cover the conversion of one of the oidioid

cells into pvenidia.

3. Phyllactinia. E. guttata, Schlecht.,

common on the hazel and other trees and
large shrubs, is distinguished from the other
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forms of PhyUactinia by having a bulbous

base to its appendicles, which contain 2 to

4 spoiidia.

4. Uncimda. E. adunca, Schlecht, is re-

ferred here ; its distinctive character is the

existence of the hooked appendicles. Found
on willows. E. bieorms, Lk., occurring

upon maples &c, has eight spores.

5. Microsphatria. E.penieillata, occurring

on Viburnum Opulus &c. Several species

occur in this country, of which one of the

best-known is M. peniml/ata. The charac-

ters of the appendicles, which are dichoto-

mously branched at the tip, are the same
as those of Podospharia; but there are many
asci, instead of one only.

6. Erysiphe. E. Pisi, Grev., is E. Martii
of Leveille, distinguished by its globose,

many-spored asci and the simple or irre-

gularly branched appendicles. E. -tortilis,

Lk., has coloured appendicles ten or more
times the length of the conceptaele. It

grows on Cornus sanguined, the Dogwood
tree. E. communis, Lev., is not very well

characterized ; it has coloured appendicles,

which are only twice or thrice as long as

the conceptaele ; the asci vary from four to

eight, as do also the spores contained in

each. This species grows on a great variety

of herbaceous plants, Ranunculacere, Com-
positaj, Leguminosse, Cruciferse, Polygo-
nacese, &c.

Perhaps a doubt might be admitted whe-
ther the above subdivisions really represent

more than six species of this genus.

BrBL. Leveille, Arm. d. Sc. Nat. 3 ser. xv.

p. 109, pis. 6-11 ; Berk, in Hook. Br. Flora,

ii. pt. 2. p. 325 ; Tr. Hort. Soc. London, Lx.

p. 61 ; Greville, Sc. Crypt. El. pis. 134, 164.

figs. 2, 296; Tulasne, i'ompt. Rendus, 1853

;

Ann. d. Sc. Nat. 4 ser. vi. p. 299; Tulasne,

Carpologia, i. ; Cooke, Handbook, p. 645.

See also Oidittm.

ERYTHPwEUS, Duges.—See Anystis.
ESPAR'TO.—The bast fibres of a grass,

Lygeum spartum (Stipa tenacissima, Linn.

;

Makrochloa, Kunth), a coarse fibrous ma-
terial, extensively used in the manufacture

of paper. The fibres are shorter than those

of most allied substances ; and the epider-

mic wavy margined cells are so short as to

render the distinction of this material toler-

ably easy.

It occurs extensively in the south of Eu-
rope, in North America, and in the centre

and south of Spain.

BrBL. Henfrey, Pot. (Masters), p. 400

;

Wiesner, Techu. Mikr. p. 225 (fig.).

ESTHE'RIA, Ruppell and Straus-Durck-
heim

(
Cyzicus, Audouin ; Isaura, Joly).

A bivalved phyllopodous Entomostracon,
having 24 pairs of foliaceous limbs, and
ovate valves, homy, delicate, concentrically

ridged, bearing from 7 to 80 lines of growth,
with intermediate reticulation or other
sculpturing.

26 species are known from fresh and
brackish waters of wami climates ; and 20
fossil species, Devonian to Tertiary.

Bibl. Baii-d, Zool. Proc. 1849, 87; 1852,
30; 1859,232; 1860, 188 and 392 ; Rupert
Jones, Foss. Estlierim {Pal. Soc.) 1862; E.
Grube, Arch.f. Naturgesch. 1853, six. and
1865, xxxi.

EUAC'TIS, Kutz.—A genus of Oscillato-

riaeeae (Confervoid Algae), of the tribe Rivu-
larieas, consisting of little, hard, solid, elastic,

mostly hemispherical bodies, from 1-2 to 2'"

in diameter, growing upon stones in the sea

or rivers &c. ; concentrically zoned, com-
posed of radiating, flagelliform, repeatedly
sheathed filaments, the sheaths of which are

open and slit above (PI. 4. fig. 16), but con-
nected together side by side, so as to form
a tough gelatinous mass, not becoming in-

crusted with carbonate of lime. To this

genus Kiitzing refers Rhularia plicata, atra,

and perhaps applanata of Harvey. These
plants are interestingonaccountofthe fibrous
decomposition of the gelatinous sheaths.

Btbl. Harvey, Brit. Mar. Alg. p. 222,
pi. 26 A (Rividaria) ; Kiitzing, Sp. Alg.

p. 339 ; Tab. Phyc. cent. ii. pis. 74-82.

EUAS'TRUM, Ehr.—A genus of Des-
rnidiacese.

Char. Cells single, compressed, deeply
divided into two segments, which are gene-
rally pji'amidal and furnished with circular

protuberances, lobed or sinuated at the mar-
gins, and emarginate at the ends.

Mr. Ralfs describes twenty-one British

species, of which the following are the most
common.

* Segments deeply lobed ; end lobe distinct,

cuneate, partly included in a notch be-

tween the lateral lobes.

E. vemteosum (PI. 10. fig. 14). Rough;
segments three-lobed,lobes broadly cuneate,

with a shallow notch ; length 1-267".

E. oblongum (PI. 10. fig. 15). Smooth,
oblong; segments five-lobed; lobes cuneate;

emarginate ; length 1-156".

E. crassum. Smooth; segments three-

lobed, subquadrilateral ; end lobe cuneate
;

length 1-190 to 1-130".

tj2
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** Segments sinuated ; end lobe exserted and
united with the basalportion by a distinct

neck.

E. didelta (PI. 30. fig. 1C; 17, empty
cell). Segments with inflated base, inter-

mediate tubercles, and notched and scarcely

dilated ends ; side view, four shallow lateral

lobes, and one at each end ; length 1-185".

*** End lobe indistinct ; frequently a process

or acute angle at the corners of the ter-

minal portion.

E. clegans. Oblong; ends emarginate,

pouting, and rounded ; length 1-890 to

1-420".

Conjugation has been observed in several

species ; the sporangia are spherical, with
conical tubercles, or acute or obtuse spines.

Bibl. Ralfs, Brit, Desmid. p. 78; Ra-
benhorst, Fl. Alg. iii. p. 179.

EUCAM'PIA, Ehr.—A marine organism,
allied to the Desmidiaeere, among which it

is placed by Kutzing, whilst Smith refers it

to the Diatomaceae.
It forms articulated, arcuate or spiral,

fasciasform, microscopic fronds, composed
of hyaline wedge-shaped frustules, with
yellowish granular contents. The joints

shrink in drying, and are destroyed by heat.

The markings consist of dots.

E. zodiamis (PI. 41. fig. 10). Frustules

with a median excavation on each side;

valves elliptical ; length 1-710".

E. britannica. Frustules not excavated
;

length 1-380".

Bibl. Ehrenb. Abh. Berl. AkacL 1839,

p. 125; Kutzing, Sp. Ah/, p. 191, Bacillar.

pi. 21. fig. 21 ; Smith, Brit. Diat. ii. 25.

EUCERTYDTUM, Ehr.—A genus of

Polycystin a.

E. ampulla (PI. 31. fig. 25, front view;
fig. 26, under view).

See Polycystina.
EUCHLANIDO'TA, Ehr.—A family of

Rotatoria.

Char. Rotatory organ multiple, or divided
into more than two lobes ; a carapace pre-

sent.

The carapace forms either a testa or a
scutellum ; various appendages are present,

representing either straight bristles, curved
bristles or hooks, minute horns—so-called

respiratory tubes or antenna?,—and in one
genus a frontal hood.
The eleven genera are thus distinguished

:

Eyes absent; foot forked ( LcpntfcUn
~[(Liiplax).

Eyes present.
Eye single (cervical).

Foot styliform.

Carapace depressed Monostylu.
„ prismatic Mastigocerca.

Foot forked.
Carapace open beneath Euchlanis.

„ closed beneath.
Carapace with horns Safpma.

„ without horns Dinocharis.
Eyes two (frontal).

Foot styliform Monocerea.
„ forked.
Carapace compressed or prismatic. Colurus.

„ depressed or cylindrical.

Head without a hood Metopidia.
„ withahood Stephanops.

Eyes four; foot forked Squamella.

Bibl. Ehrenb. Infos, p. 455.

EU'CHLANIS, Ehr.—A genus of Rota-
toria, of the family Euchlanidota.

Char. Eye single, cervical ; foot forked

;

carapace cleft or open on the ventral surface.

Aquatic.

Ehrenberg describes six species, to which
Gosse adds three.

E. triqaetra (PI. 34. fig. 30; fig. 31, teeth).

Carapace very large, with a dorsal crest

;

foot without setas ; length 1-48".

Bibl. Ehrenb. Infas. p. 461 ; Gosse, Ann,
Nat, Hist, 1851, vii'i. p. 200.

EUCRAT'EA, Lamx. (Scrvparia).—A
genus of Cheilostomatous Infundibulate

Polyzoa, of the family ErCEATL\B^;.
E. chelata (PI. 44. tig. 18), the onlyspecies.

Parasitic upon Fuci, crabs, and stones.

Bibl. See the family.

EUCRA'TIAD/E (Scrupariadte). — A
family of Cheilostomatous Infundibulate

Polyzoa.
Distinguished by the unjointed polypi-

dom, and the uniserial cells. Polypidom
usually loosely adnate. Four genera:

Eucratea (Seruparia). Erect, branched,
branches arising from the horn-shaped cells

above or below the oblique orifice.

Ilippothoa. Creeping, adherent, irregu-

larly branched or netted, branches arising

from the sides of the cells.

Salpingia (PI. 44. fig. 25). Erect,

branched ; cells elongated, with trumpet-
shaped processes at the base, orifice oblique,

lateral.

Anguinaria (A''fca). Cells tubular, scat-

tered, arising from a creeping, adherent

thread.

Beania. Cells erect, scattered, with a

double spinous keel on one side, and ari-

sing from a creeping, adherent, branched

thread.

Bibl. Johnston, Brit. Zooph. 288: Busk,

Mar. Po/i/z. 28; Gosse. Mar. Zoo/, ii. 12.

EUCYTHE'BE, Brady (Ci/theropsis,
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Sars).—A genus of marine Entoruostraca,
fam. Cytherida;.

2 species.

Bibl. Brady, Linn. Trans. 1868, p. 429.

EUDEN'DRIID.E (Tubulariidae, pt.,

Johnst.).—A family of Hydroid Polypi.

Characterized by the branched stem, the
terminal naked polypes, with a single

whorl of tentacles surrounding the base of
a trumpet-shaped proboscis.

1 genus : Eitdendrimn.

EUDEN'DKIUM, Ehr.—A genus of Hy-
droid Polypi, fam. Eudendriidse (Tubula-
riidse, Johnst.).

Char. Those of the family.

7 British species.

E. ramosum (Tubiilaria rani., Johnst.) is

common on oyster-shells &c.

Bibl. Hincks, Brit. Zooph, 79 ; Johnstone,
Brit. Zooph. 46.

EUDOBI'NA. See Panuorena.
EUGLE'NA, Ehr.—A genus of Infu-

soria, of the family Astasisea.

Char. Unattached ; a red eye-speck, a
tail-like process, and a single flagelliform

filament.

Many species, or rather forms, are distin-

guished by Ehrenberg and Dujardin. They
are often present in vast numbers in pools,

&c, rendering them green or red, and form-
ing a brilliant pellicle upon the surface.

In the free condition, the Euglence swim
about in the water, not apparently by the
help of the flagelliform filament, which
seems to be often deficient, but by the con-
tractile action of thewhole body,the changes
of form and movements of which may be
roughly compared to those of a leech when
crawling sluggishly over the surface of a
glass. The Euglence present many points of

resemblance to the lower Algae, especially

Protococcus, like them varying in colour

from green to red, and, moreover, passing

through a resting stage, encysted in a kind
of cell-membrane, which is sometimes gela-

tinous, transparent, and spherical, some-
times rather horny, and polygonal in form.

The encysted forms occur commonly aggre-

gated together into indefinite frond-like

masses ; and the individuals multiply by
division into two, four, &c, in this quiescent

stage. The frond-like groups may be found
in autumn, and even under the ice in winter,

while the active forms abound mostin spring,

in fine weather. These organisms require

further investigation, for the settlement of

the specific characters and the relations

to their congeners. Carter has published

some elaborate observations on the organi-

zation of these and allied forms, which we
have not space to enter upon here. (See

Astasuea.) We can only notice two or

three of the forms.

E. pyrum (PL 24. fig. 1). Body, when
extended, oval, turgid, pyiiform, obliquely

furrowed, green ; tail nearly as long as the

body, acute. Aquatic ; length 1-1150 to

1-860".

E. viridis (PI. 24. fig. 2 a, b). Fusiform
when extended ; head narrowed, short ; tail

conical, short (not cleft)
;
green, hyaline at

the ends. Aquatic; length 1-1150 to

1-240".

E. longicauda, Phacus longic. D. (PI. 24.

figs. 3 & 63). Depressed, elliptical or oval,

frequently twisted on its long axis, green,

with longitudinal stria; ; tail as long as the

body, hyaline, subulate. Aquatic; length
1-280 to 1-120".

E. amis (PL 24. fig. 4). Fusiform, slender,

subulate, straight, green in the middle

;

head attenuate, somewhat truncate, hya-
line ; tail very acute, hyaline. Aquatic

;

length 1-570 to 1-216".

Blbl. Ehrenb. Infas. p. 104; Dujardin,

Infos, p. 358 ; Morren, Rubef. d. Eaux.
Brux. 1841 ; Carter, Ann. N'. Hist. 1856,
xviii. p. 115, and 1857, xx. p. 21.

EUGLE'NIA, Duj. (Infusoria). See
AsTASLEA.
The essential character of this family is

the presence of a contractile integument;
this is probably of little importance, as in

many cases the nature of the integument
has been shown to depend upon season,

locality, and stage of development.
EU'GLYPBA, Duj.—A genus of Bhi-

zopoda.

Char. Free ; single ; carapace membra-
nous, transparent, resisting, elongato-ovoid,

urceolate, covered with rows of tubercles

or depressions ; orifice toothed ; expansions

numerous, simple.

This genus appears unnecessarily sepa-

rated from Difflugia, E.

E. tuberculata (PL 23. fig. 53). Carapace
covered with oblique or longitudinal rows of

rounded tubercles. Aquatic ; length 1-280".

Sometimes posterior spines are present.

E. alveolata (PL 23. fig. 54). Carapace
covered with polygonal depressions, in re-

gular oblique rows. Aquatic; length 1-280".

Posterior spines also present.

See Difflugia.
Bibl. Dujard. Infas. p. 251; Carter, Ann.

N. Hist. 1865, xv. p. 290.
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EUMERID'ION, Kiitz. — Consolidated
with Meridion.
EUNO'TEV, Ehr.—A genus of Biato-

macefe.

Char. Frustules free, single or binate,

quadrilateral ; linear or linear-oblong in

front view, curved or concavo-convex in

side view; valves with terminal puncta
(nodules ?) and transverse or slightly ra-

diating strife, but no canaliculi. Aquatic
and fossil. Allied to Epithemia.

Many of the species have undulations or

ridges upon the convex surfaces ; striae re-

solvable into dots, but in some species diffi-

cult to detect ; transverse section of frustule

trapezoidal.

Kiitzing describes forty - four species
;

Smith admits seven as British.

E. tetraodon (Himantidiuin tetr., K.) (PL
42. fig. 27 : a, side view ; ft, front view).

Frustules with four ridges ; strife distinct

;

length 1-570".

E. monodon (Mimant. monodon, K.). Side

view lunate, no ridges, slightly constricted

near the obtuse ends ; strife obscure ; length

l-800"._

E. triodon. Ridges three ; ends attenuate,

rounded; strife obscure ; length 1-500".

Bibl. Kiitzing, Bacill. p. 36, and Sp. Ala.

p. 4 ; Smith, Brit. Died. i. p. 15 ; Ralfs, Ann.
N. II. 1844, xiii. p. 459.

EUNOTOGRAMMA, Weisse.—A genus
of fossil Diatomacetfi.

Char. Front view as in Anaulus ; side

view lunate, with, undulated dorsal and
ventral margins.

E. tri-, guinqiie-, septem-, et noremlocidata.

Side view divided by 2, 4, 0, or 8 transverse

septa into 3, 5, 7, or 9 loculi. Russia.

Bibl. Pritehard, Infus. p. 800 ; Weisse,
Bull. d. St. Petersboury, xiii. p. 278.

EUOBIA, Bailey.—A genus of Diato-

niacece.

Cliar. Frustules areolar or granular, side

view lunate.

3 species : 2 fossil, 1 recent. Perhaps
Goniothecia.

Bibl. Bailey, Pritchard's Infus. p. 852
;

Grcville, dlicr. Traits. 1801, p. 67.

EUPLEUPJA, Am.—A genus of Diato-
macefo.

3 species : New Zealand and Africa (Icha-
boc guano).

Biiil. Arnott, Qu. Mic. Jn. 1858, vi. p. 89.

EUPLOTA, Elu\—A family of Infu-
soria.

Char. Body surrounded by a carapace

;

two distinct alimentary orifices, neither of

which is terminal (= Oxytrichina with a
carapace).

Locomotive organs consisting of cilia,

hooks, claws, or styles. Bujardin states

that the carapace undergoes diffluence like

the substance of the body.
The genera are thus distinguished :

—

Cilia,
flUiiifh 1

claws, or wjrtwmt [Heart distinct DhcocephaXus.
hooks, -i

teetn
[No distinct head... Himantophonis

.

nostyli'S I
^outn witQ teeth Chlamidodon.

Cilia, claws, and styles present Euphfes.

Bujardin includes this family in his Plces-

conina.

Bibl. Ehrenb. Infus. p. 374; Duiard.
Infus. p. 429.

EUPLO'TES, Ehr. (Plcesconia, Duj. for

the most part).—A genus of Infusoria, of

the family Euplota, E.
Char. Furnished with cilia, styles, and

hooks ; teeth absent.

The species are very numerous.
E. patella, E. (Pkescoma pat., D.) (PI. 24.

fig. 5: a, under view; b, side view). Cara-
pace a testa, oval or suborbicular, slightly

truncated in front, margins extending be-
yond the depressed body ; dorsum raised or
bossed with fine radiating strife ; cilia form-
ing a curvilinear series. Aquatic ; length
1-288 to 1-216".

E. cimex, E. (Coccudina cimex, D.).

E. charm, E. (Ploesconia charon, U.).

E. vaimus, E. (PL vanmis, D.) (PI. 24. fig. 6).

E. monosty'lus, E. (Ervilia legumen, B.)
(PI. 23. fig. 52).

Bibl. Ehrenb. Infus. p. 377; Duj. Infus.

p. 435 ; Stein, Infus. p. 158.

EUPOBIS'CllS, Ehr.—A genus of Dia-
tomacefe.

Char. Frustules single, disk-shaped, cir-

cular, without internal septa : valves fur-

nished with tubular or spiniform processes.

Marine and fossil.

The processes are so easily broken off,

that the apertures corresponding to the
points of attachment are generally alone

seen. The valves appear either distinctly

areolar, the depressions being large ; granu-
lar, from their being minute ; or striated.

Two groups are recognizable :

a. Eiqnidiscus proper. Valves areolar or

striated.

E. argns (PI. 12. fig. 30: a, side view; ft,

front 'view). Valves slightly convex; pro-

cesses three; diameter 1-156".

E. sadptus, Sm. (PI. 12. fig. 31). Valves

striated, central strife forming a quatrefoil

;

processes two ; diameter 1-770 to 1-400".
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6. Aulacodiscus, E. Valves granular
;
pro-

ceases very short, their bases connected with
the centre of the valve by a furrow.
E. crux (PL 41.fig. 43). Diameter 1-380".

E. Petersii. Processes four, with larger

granules at their bases. Diameter 1-380".

Bibl. Ehrenb. Ahh. Berl. 1839 ; id. Ber.

1811, p. 73, 1815, p. 361 ; Smith, Brit. Biat.
i. p. 21 ; Kutzing, Sp. Alg. p. 131

_;

Shad-
bolt, Qu. Mie. Jn. ii. ; Roper, 1858, ibid. vi.

;

Greville, Mic. Trans. 1803, 73, {Aulaco-
discus) 1864, pp. 9, 82, 87, 1865, p. 26,

1866, pp. .5, 80
EUPO'TIUM.—A genus of Marattiaceous

Ferns. Exotic.

EUROTIUM, Li.—A genus of Mucorini
(Hyphoniycetous Fungi;, on the distinct

nature of which great doubt is thrown by
the recent observations of De Bary. E. her-

bariurum of authors is a mildew, common
upon preserved fruits, forming a whitish or

yellow crust, composed of interwoven my-
celium filaments, which are delicate when
young, but become thickened and often co-
loured with age. Upon these are produced
globular conceptacles or peiidia, from 1-15
to 1-20'" in diameter, composed of a di-

stinctly cellular membrane, enclosing little

sacs or asci containing several minute spo-
ridia. According to De Bary, these concep-
tacles are produced upon the mycelium of
Aspergillus, under certain unknown condi-
tions, and the ordinary fructification of

Aspergillus is only a basidiosporous form of

the same plant which produces an asco-

phorous form in the Eurotium fruit. He
states that he not only found them grow-
ing upon the continuations of the same
branched mycelium filament, but that he
has raised Aspergillus, which fruited, from
the spores both of Aspergillus fruits and the
sporidia of Eurotium. He was unable to

obtain Eurotium from Aspergillus spores.

The connexion between these forms is re-

garded by him as analogous to that be-
tween Oidium and Ergsiphe ; but the con-
ceptacles of Eurotium do not originate in

the same way as those of Ergsiphe from the
mycelium filaments. According to his ela-

borate account, the production of the fruit

of Eurotium takes place in a most remark-
able manner. The ends of the branches of
the mycelium coil up like a cork-screw, be-
coming more closely approximated, until at

length they come into contact, and form a
cylindrical or conical mass, marked exter-

nally by the spiral lines of conj unction of

the turns of the filament. The mode of

transformation into the cellular conceptacle
could not be traced in its minute details

;

but all possible stages were found upon the
same mycelium, between the loose spiral

coil and the globular sac, composed of a
distinctly cellular membrane, in the cavity

of which became developed the asci or pa-
rent cells of the sporidia. The ripe sporidia

often exhibit a curious form, like little cy-
linders with a concavo-convex cap applied

over each end : these appear to be the two
halves of the dehiscent outer membrane
(exospore) ; for in the germination of per-

fectly globular forms the mycelium filaments

break through the outer tough coat, like a

pollen-tube from the inner coat of a pollen-
grain. The sporidia are about 1-350'" in

diameter, and of a light yellow colour in
mass. The dimensions &c. of Eurotium,
bike those of Aspergillus, seem to vary with
the external conditions.

The above curious phenomena deserve
more investigation, which may readily be
made by a practised microscopist, since the
materials are everywhere at hand, on de-
caying fruits, mildewed preserves, or plants

imperfectly dried for herbaria, &c.
Eurotium Rosarum, Greville (8c. Crgpt.

Fl. ) = Sphcerotheca pamiosa.
Bibl. Berk, in Hook. Brit. Fl. ii. pt. 2.

p. 333 ; Greville, Scot. Crgpt. Fl. pi. 164.

fig. 1 ; Sowerby (Fariiiaria), pi. 379. fig. 3
;

De Bary, Bot. Zeit. xii. p. 425 (1854);
Riess, ibid. xi. p. 134, and Fresenius, p. 474
(1853).

EURYOERCUS, Ba,h-d(Lg>iceus, in part,

Mull.).—A genus of Eutomostraca, of the
order Oladocera, and family Lynceidae.

Char. Subquadrangular (in side view)

;

abdomen very broad, flattened, densely ser-

rated; beak blunt, slightly curved down-
wards. Aquatic.

_
E. lamellatus (PI. 15. fig. 39). Shell olive,

ciliated on the anterior ventricose margin,
arched behind ; beak rather blunt and short

;

superior antenna? terminating in six short
spines, each with a fine seta or bristle ; an-
terior branch of inferior antennae with five

long filaments—one from the end of the first

and second joints, three from the third, as

also a small spine ; posterior branch with
three long filaments at the end of the last

joint, the first and second each with a short

spine only.

It generally lives at the bottom of the
vessel in which it is kept.

Bibb. Baird, Brit. Entom. p. 123.

EVADNE, Loven.—A genus of Entom-
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ostraca, of the order Oladocera, and family

Polyphemidee.

Char. Abdomen short, scarcely projecting

from the shell ; head not distinct from the

body; marine.

E. Nordmanni (PI. 14. fig. 30). Colour-
less, excepting the eye.

Forms part of the food of the herring.

Bibl. LoviSn, JVier/mann's Archie, 1838,

Bd. i. p. 143 ; M.-Elwards, EM. Nat. d.

Criistac. iii. 390 ; B.iird, Brit. Entom.

p. 114.

EVER'NIA, Ach.—A genus of Lichens,

triba Everniei ; cosmopolitan in its range,

recognized by its flattened, liaccid, laciuiate,

white or grey thallus, lateral apothecia, and
simple spores. Two species : E. furfuracea

(E. But. pi. 934) and E. prunastri (E. Bot.

pis. 859 & 1353) occur in Great Britain.

Bibl. Nylander, Si/n. p. 233; Leighton,
Lich. Fl. G. B. p. 89.

EXCIP'ULA, Pr.—A genus of Sphrero-

nemei (Coniomycetous Fungi), forming
horny tubercles on dead stems and leaves,

finally opening by an entire orbicular aper-

ture. The stylospores are elongated, lan-

ceolate or fusiform ; and long hair-like pro-

cesses are sometimes mixed with the sporo-

phores which line the disk. Four British

species are recorded : E. ftisispora and E.

strit/osa of Fries, and E. macrotricha and E.
chretostroma of Berk, and Br. Perhaps
related to some Ascomycetous form. (See
CONIOMYCETES.)

Bibl. Berk, in Hook. Br. Fl. ii. pt. 2.

p. 296 ; Berk, and Broome, Ann. Nat. Hist.

1850, v. p. 456, pi. 11. fig. 2.

EXID1A, Fr.—A genus of Tremellini

(Hymenomycetous Fungi), forming gelati-

nous, truncated black or coloured bodies on
the trunks and branches of trees. Common
in autumn and winter. Tulasne has lately

published some interesting observations on
the structure of the hymenium which
clothes the upper face. This is composed
of a densish layer of very slender filaments,

which bear at their free surface globular

cells (basidia) divided vertically into two or

four chambers ; from each of these arises a

slender process (steritjma), at the end of

which is developed a stylospore. In E. spicw-

losa, spermatid were also observed in young
specimens, at the ends of very slender fila-

ments passing through tho mucilaginous
layer overlying the layer of basidia. (See
Dacrymyces, Hibneola, and other genera
of Themellini.)

Bibl. Berk, in Hook. Br. Fl. ii. pt. 2.

p. 217 ; Tulasne, Ann. des Sc. Nat. 3 ser.

xix. p. 202, pis. 11 & 12.

EXOCOCCUS,Nageli.—Probably aP/-o-

tococcus or Palmclla.

Bibl. Nageli, Neu. Algensyst. p. 169.

EXOGEX. See Dicotyledons.
EXOSMOSE. See Endosmose.
EXPECTORATION.—The various ob-

jects which maybe found in the expectora-

tion are noticed under their respective heads,

or those of the tissues from which they are

derived ; a list only need be given here.

Mucous corpuscles, i. e. young epithelial

cells ;
mature epithelial cells, of the pave-

ment, cylinder, or ciliated forms ; exudation
globules, or granule-cells

;
pus and pyoid

corpuscles; coloured corpuscles of the blood;

pseudo-membranous flakes of fibrine ; tuber-

cle ; fatty matter in the form of globules,

rarely of crystals; earthy matters, amorphous
or crystalline ; various substances derived
from the food, as muscular fibre, starch-

granules, cellular tissue, &c. ; entozoa, or

fragments of them, as portions of the cysts

or hooks of Eehinococcus ; infusoria and
algae, as Monads, Bacteria. Sarcina, &c. ;

carbon and true pigmeat, either in the free

state or contained within epithelial ceils

;

and fragments of pulmonary tissue.

The aid of the microscope in the exami-
nation of the expectoration will occasionally

throw an unexpected light upon the dia-

gnosis of disease. And it has lately been
shown, that by boiling the sputa with so-

lution of caustic soda and washing, the pul-

monary fibrous tissue may ofteu be detected

in Phthisis.

EXUDATION,andEXUDATION COR-
PUSCLES. See Inflammation.
EXU'VIUM (exuvia; or exuvioe, plur.).

—The cast or shed skin of animals. The
exuvium of many minute animals exhibits

the form and structure of the skin, and the

parts upon which it is moulded, better than
these can be discerned in the living ani-

mals, on account of its transparence. The
exuvium of the Tbiton (PL 40. fig. 12) ex-
hibits the cellular structure of the epider-

mis very beautifully.

EYE.—From want of space, we are com-
pelled to assume that the reader possesses a
knowledge of the component parts of the

eye and their relative position, as far as can

be obtained without the use of magnifying

glasses. These parts are generally described

in works upon anatomy, and in most of those

upon optics.

The outer fibrous coat of the eye is com-
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nionly regarded as consisting of two parts :

one anterior, smaller and transparent—the
cornea; the other, posterior, larger and
opaque—the sclerotica. The history of the
development and the minute structure of

these prove that they must be considered

as forming- a single continuous membrane.
The sclerotica (fig. 207.

Scl.) or tunica albuginea

covers the posterior four

fifths of the ball of the

eye ; it is a milk-white,

very firm, fibrous mem-
brane, continuous poste-

riorly with the sheath of

the optic nerve, becoming
gradually thinner in front,

except at its termination,

where the tendons of the

recti muscles become fused

with it. It consists of

areolar tissue, the bundles
of which are mostly
straight, intimately united

as in the tendons, forming
alternatingi longitudinal

and transverse laj'ers of

various breadth and thick-

ness. Mingled with the

areolar tissue are nume-
rous fine elastic fibres, in

the form of a network,
with thickenings which
indicate the remains of

the nuclei of the forma-

tive cells ; these, in the

inner portions, contain

pigment. During life, the

elements of this network,

in parts, appear to involve

canals with liquid con-
tents ; so that, when dried,

they contain air.

The cornea may be re-

garded as consisting of

three layers :—1, the cor-

neal conjunctiva; 2, the

true cornea ; and 3, the

membrane of the aqueous
humour.
The true cornea (fig.

207 c), which forms the

principal part of the membrane, consists of

a substance nearly allied to areolar tissue.

Its elements are pale bundles from 1-6000

to 1-3000" in diameter, with still finer

fibrillae, united to form larger flat bundles,

the surfaces of which are parallel to that of

the cornea ; these are connected with the
bundles before and behind, so as to form a

coarse reticular tissue. Between the bun-
dles are a large number of anastomosing,
fusiform, and stellate nucleated cells of im-
perfectly developed elastic tissue. The cells

undergo fatty degeneration, partly forming-

Fig. 207.

Section of the membranes of the eye, near the ciliary processes.

Scl., sclerotica; C, cornea; Pr. eil., ciliary process; Ca, anterior chamber;
Cp, posterior chamber; Co, vitreous humour; C.P., canal of Petit; L, lens;
7, iris; a, conjunctiva of the cornea—epithelial layer; b, subjacent elastic layer;
c, fibrous layer of the cornea ; d, membrane of the aqueous humour ; e, its

epithelium;/, end of the membrane and its fusion with the fibres g, which
pass to the iris at i, forming the pectinate ligament; h, venous canal; kt

ciliary ligament or muscle arising from the inner wall I of the venous canal

;

m, pigment-layer of ciliary processes ; n, that of iris ; o, fibrous layer of iris

;

p, its epithelium ; q, anterior wall of capsule of lens ; s, epithelium of capsule

;

t, anterior thickened portion of hyaloid membrane; u, zonule of Zinn, or an-
terior lamina of hyaloid membrane ; v, posterior lamina of the same ; w, co-
lourless epithelium of the ciliary processes; w', anterior end of this epithe-
lium ; x, conjunctiva of sclerotica ; z, posterior wall of the capsule of the lens.

Magnified 12 diameters.

the areas senilis ; aud they sometimes coil-

tain pigment. .

The corneal conjunctiva (fig. 207 a b) con-
sists of laminated soft epithelium—the
under layer of cells elongated and placed per-

pendicularly to the surface, the middle cells
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rounded, those in the upper layer forming
softer nucleated plates. Many of the latter

are furnished with larger or smaller depres-

sions, arising from mutual pressure, so as to

appear stellate in the side view. Beneath
the epithelium is a structureless layer, the

anterior elastic membrane, consisting of the

remains of the formerly vascular layer of

the corneal conjunctiva.

The membrane of the aqueous humour
(fig. 207 d) consists of an elastic, perfectly

structureless membrane, somewhat loosely

connected with the cornea, and an inner

epithelial lining. Towards the circumfer-

ence of the cornea, the membrane of the

aqueous humour merges into a peculiar

system of fibres, which commence near the

margin of the cornea, at the anterior surface

of the aqueous membrane (fig. 207 g) as an
extended network of fine fibres, resembling

elastic fibrilhe ; this increases in thickness,

and at the very margin of the cornea the

aqueous membrane becomes lost in a tole-

rably dense network of these coarse fibres,

which curve around the margin of the iris

(fig. 207 i), some passing through the ante-

rior chamber, and become fused with the

anterior surface of this membrane and the

ciliary ligament (or muscle). These fibres

form the pectinate ligament of the iris, which
is much more distinct in some animals (as

the dog) than in man.
The epithelium of the aqueous membrane

consists of a single layer of polygonal cells.

These become smaller near the margin of

the cornea, where the membrane terminates

as a continuous layer ; but isolated portions

of elongated or spindle-shaped cells are con-

tinued over the pectinate ligament to the

anterior surface of the iris.

The cornea yields chondrine on boiling,

and not gelatine.

The choroid membrane contains a large

number of blood-vessels, and abounds in

pigment. Its anterior, smaller, and trans-

verse portion forms the iris.

The posterior portion, or proper choroid
membrane, is from 1-300 to 1-180" in thick-

ness, and extends from the entrance of the

optic nerve to near the anterior margin of

the sclerotica, where it becomos thicker,

forming the ciliary body, whence it is con-
tinued into the iris. It is connected with
the sclerotica by vessels and nerves, and by
some of the pigment-cells of its outer layer

being continued into the areolar tissue of

the sclerotica. The lamina fusca of authors
is constituted by a portion of the membrane

thus left adherent when attempts are made
to separate it from the sclerotica.

The choroid consists essentially of two
parts :—an outer vascular and thicker layer,

the proper choroid; and an inner deeply
coloured layer, the pigmentum nigrum.
The former may again be separated into

three parts, although these are not really

distinct :—1, an outer, brown, soft layer,

which supports the ciliary nerves and long
ciliary vessels, and contains anteriorly the
ciliary ligament—the outer pigment layer

;

2, a less highly coloured proper vascular
layer, with the larger arteries and veins;
and 8, a colourless delicate inner layer,

containing an extremely copious capillary

network—the choro-capillary membrane,
which does not extend anteriorly beyond
the margin of the retina. The stroma of

the choroid proper consists of elastic tissue,

in the form of very irregular spindle-shaped
or stellate cells, from 1-1500 to 1-G000" in

length, either paler, or containing a large

quantity of pigment, and anastomosing by
numerous long and very slender processes

(fig. 208). These cells are most distinct in

the outer layer; whilst more internally,

and especially in the choro-capillary mem-
brane, they gradually pass into a homo-
geneous or slightly

striated nucleated FiS- -08-

tissue, containing but
little and ultimately

no pigment.
In some animals

the choroid mem-
brane contains mus-
cular fibres.

Between the stro-

ma and the pigmen-
tum nigrum is a very
thin elastic layer

;

this is either struc-

tureless, granular, or

finely
_

reticulated, Cells from the stroma of

and is comparable f»e ohoroid: a, containing

tn fl basement mem- l"Bm™t
: ?. fusiform cells

to a Dasemeni mem-
,v j t i,out pigment; c, ana-

brane. stomosis of the former.

The ciliary liga- Magn. 350 diams.

men/., or, properly, ciliary muscle

—

tensor

choroids (fig. 207 k)—is composed of a
tolerably thick layer of radiating unstriated

muscular fibres; these, intermixed with

pigment-cells of the choroid, pass from the

anterior margin of the sclerotica to tho

ciliary body, and lose themselves in its an-

terior half," opposite the base of the ciliary

processes. Tho fibre-cells are 1-000" in
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length, broader than most fibre-cells, and
not easily isolated in man.
The ciliary processes consist of the same

stroma as the choroid; but the stellate

cells are more delicate and fewer, and, with
the exception of those at their base, do not
contain pigment; nor are they furnished
with the elastic lamina.
The pir/meiitum nigrum (fig. 207 m) lines

the inner surface of the choroid, and as far

Fig. 200.

Cells of the human pigmentum nigrum: a, surface
view; 6, side view-; c, pigment-granules.

Magnified 350 diameters.

as the termination of the retina, consists of

a single layer of beautiful, regularly six-

sided cells (fig. 209a, b), from 1-2000 to

1-1500" in diameter ; they contain abund-
ance of pigment. Beyoud the margin of

the retina, the cells form mostly two layers,

and become rounded and more loaded with
pigment. The granules of pigment are

veiy minute, rounded, from 1-20,000 to

1-30,000" in diameter, and exhibit mole-
cular motion. In the eyes of albinos, and
in the region of the tapetum of animals, the

cells contain no pigment.
The iris (fig. 207, I) consists of three

layers :—an anterior epithelial layer ; a pos-

terior layer of pigment, called the uvea, and
continued from the inner pigment layer of

the choroid ; and a middle, the thickest or

fibrous layer.

The fibrous layer differs from the choroid,

in containing areolar tissue forming deli-

cate loose bundles, some of which pursue a
radiating, others a circular course, and in-

terlacing variously; in this tissue are a
number of spindle-shaped or stellate cells,

containing pigment, corresponding to those

of the choroid ; and in addition to nume-
rous blood-vessels and nerves, two sets of

muscular fibres : the latter in some animals

are transversely striated ; but in man they
resemble the ordinary unstriped fibre-cells,

and are 1-000 to 1-400" in length. One set

forms a sphincter for closing the pupil, its

fibres taking a circular direction ; the other

set consists of bundles of radiating fibre-

cells, traversing the stroma of the iris. The
pigment layer or uvea consists of the same
elements as those of the corresponding layer
of the choroid.

The anterior coat consists of a single layer
of rounded, flattened epithelial cells. '

The blood-vessels of the choroid mem-
brane and ciliary processes are easily inj ected
(e. g. in the sheep or ox) from the ciliary
arteries, and form a magnificent object.

Retina.—The structure of the retina is so
extremely complicated that we have not
space to give more than a sketch of its

component elements.
Eight layers are apparently present in a

transverse section of the retina (fig. 210),
excluding the hyaloid membrane, a : viz. 1,
the layer of bacilli and cones (fig. 210 k, i)

;

2, an outer (ft), 3, an intermediate (g), and
4, an inner (/) granular layer ; 5, a layer of

Fig. 210.

Perpendicular section of a piece of the posterior part
of the human retina.

a, hyaloid membrane with, nuclei; b, limiting mem-
brane; c, ends of the radiating fibres, so altered as to
present a cellular appearance ; d, expansion of the optic
nerve ; e, layer of nerve-cells ; f, inner granular layer

;

g, intermediate or finely granular layer, in which, the
radiating fibres are more distinct than elsewhere; h,

outer granular layer; i, inner division of the layer of
bacilli, with the cones ; k, outer division, with the pro-
cesses of the cones and the true bacilli.

Magnified 250 diameters.

nerve-cells (e) ; 6, the expansion of the optic

nerve (d) j 7, the inner ends of the radial

fibres (c) ; and 8, the limiting membrane (&).

The limiting membrane (b) is an ex-
tremely delicate structureless film, covering
the inner surface of the retina, including

the entrance of the optic nerve, and the

punctum aureum.
The expansion of the optic nerve forms

a membranous layer of extremely delicate

transverselv radiating fibrils (fig. 311, 3),
from 1-24,000 to 1-12,000" in diameter, and
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mostly exhibiting varicosities. They con-
tain no nuclei in their course, nor do they
appear to contain axial fibres. They are

aggregated into flattened bundles, which
either run parallel or anastomose with each
other. They appear to terminate in, or

rather to arise from the nerve-cells of the

retina, and are absent, or at least as a cohe-
rent layer, opposite the punctum aureuni.

Fig. 211.

Elements of the human retina. 1. Radial fibres with
bacilli : k, bacillus, connected with the fibre (r) by its

inner acute end ; h, nucleated expansion (cell), appear-
ing in the outer granular layer ; I, expanded end of the
fibre, resting upon the limiting membrane m ; A

J
, a

bacillus connected with a cone i ; r\ 111 ire running from
the cone to the cell / of the inner granular layer; n,

branched termination of a radial fibre, often present.
2. Uacilli separated from the fibres, broken and curved,

&c. 3. Fibrils from the expansion of the human optic

nerve: a a, larger, 6, smaller, fibrils with varicosities;

c, undulating pale fibres belonging probably to the pro-
per radiating system. 4. Two cones connected with
bacilli, and fragments of the fibres remaining: a, ba
cillus ; b, cone ; c, nucleus of cone.

Magnified 350 diameters.

The layer of nerve-cells (e) consists of

ordinary nerve-cells, pyrifurni, roundish, or

angular, with pale processes ; they vary in

diameter from 1-3000 to 1-750".

The remainder of the retina is composed
of a very large number of parallel, very
slender (1-00,000 to 1-20,000" diameter),

highly refractive, radiating fibres or tubes,

with their axes at right angles to the sur-

face of the choroid, upon which their outer

ends rest, whilst their inner, triangular or

branched extremities are in contact with
the limiting membrane. They produce the

striated appearance presented by a section

of the retina (fig. 210). They are furnished

at certain parts of their course with expan-

sions containing each a nucleus ; and the

fibres are very numerous. These nucleated

expansions being opposite each other, or in

the same planes, give rise to the appearance

of distinct granular layers mentioned above.

The more internal nucleated expansions are

connected with the nerve-cells of the retina

by minute nerve-tubes.

Their outer portions have been distin-

guished as the bacilli and cones ; but the

whole probably form one continuous system
of nerve-cells and tubes.

The bacilli, regarded (fig. 211 1 kk',2) as

distinct bodies, are cylindrical, narrow and
elongated, of the same breadth through-
out, truncated externally, and terminating

internally in a more slender portion of the

fibre; they are from 1-430 to 1-330" in

length and 1-15,000" in breadth ; near the

point of attachment to the fibre is a trans-

verse line. They are extremely delicate,

and easily broken or deformed. The cones

(fig. 211 1 i, 4 b) are bacilli with a conical

or pyriform body, and are also very easily

injured. A slight constriction divides each

cone into two parts, the innermost of which
(fig. 211 4 c) contains a nucleus. The cones

are from 1-6000 to 1-4000" in diameter.

In most parts of the retina the cones are

surrounded by several bacilli ; opposite the

punctum aureuni, they alone form a con-

tinuous layer ; whilst at its margins, single

bacilli intervene between the cones(fig.212).

Fig. 212.

End view of the rows of bacilli and cones from the

outside. 1, opposite the punctum aureum (cones only)

;

2, at its margins; 3, at the middle of the retina, a,

eones or spaces corresponding to them ; t>, bacilli of the

ennes, the ends of which are often situated somewhat
beneath the level of those of the true bacilli, c.

Magnified 350 diameters.

Opposite the entrance of the optic nerve,

both bacilli and cones are absent. These

curious bodies are more distinctly seen in
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nianv animals than in man (PL 41.

fig. 5).

The radial system of fibres pass between
the nerve-cells of the retina and the meshes
of the optic nerve, to reach the limiting

membrane. The inner ends of the fibres

next the latter membrane, when overlapping
each other, and especially when swollen by
the action of water, present the appearance
of a number of rounded or angular cells

(fig. 210, c), for which they were once
mistaken.

It is thus evident that, excepting the
layer of nerve-cells and that of the fibres of

the optic nerves, the retina cannot truly be
considered as composed of layers. The
series of bacilli and cones, when torn from
their connexion with the radial fibres, form
the so-called Jacob's membrane.
We cannot enter into the physiology of

these radial fibres, which have been shown
to be the percipients of light.

Crystalline lens, or simply, crystalline.—
The crystalline lens is contained in a cap-
sule (fig. 207 qs), consisting of a perfectly

structureless, very elastic membrane, the
anterior half of which is lined with a single

layer of very transparent, polygonal, epithe-

lial cells (fig. 207,5), from 1-2000 to 1-1200"
in diameter.

Fig. 213.

The lens itself consists of long, transpa-

rent, six-sided, flattened fibres (fie;. 213),
from 1-4800 to 1-2400" in breadth and
1-8500 to 1-1300" in thickness ; these are

tubular, at least in the outer portions of the
lens, and contain a tenacious sarcodic sub-
stance, which escapes from the ends of the
broken fibres in irregular globules. The
form of the fibres is best seen in a transverse

section (fig. 214).

Fig. 214.

Transverse section of the fibres or tnbes of the hu-
man lens.

Magnified 350 diameters.

The fibres are firmer, narrower, and more
highly refractive towards the centre of the
lens. Their general arrangement is such
that their broad surfaces are parallel with
the surface of the lens, and that they fol-

low a direction from the middle of the
anterior to that of the posterior surface,

curving laterally in.their course—not, how-
ever, exactly from the middle, but from the
arms of a star-shaped kind of centre, at

which parts (figs. 215, 21G) the fibres are

Fig. 215.

Fibres or tubes of tbe lens of tbe ox.

Magnified 350 diameters.

Anterior view of human crystalline lens (adnlt)
Bhowing the stars and the direction of the fibres.

Magnified 5 diameters.

replaced by a homogeneous or finely gra-
nular matter. The arms of the star present
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upon the surfaces are the extremities of

planes extending through the substance of

the lens, from which the inner fibres take

their origin. The arms of the anterior and

Fig. 216.

Posterior view of lens.

Magnified 5 diameters.

posterior stars are not parallel with each

other; nor are the fihres arising from any
part of the arm of one cross inserted into

the corresponding part of the arm of the

opposite cross. Groat variety exists in dif-

ferent animals in the structure and arrange-

ment of these stars and planes. Thus in

the human f'cetus the star has three amis or

planes, whilst in the adult there are from

nine to sixteen, of which three are frequently

more distinct than the others. In some
animals they are replaced by a pole, from
which the fibres radiate like meridians, as

in the cod, the Triton, and Salamand/ra ; in

others, there is a single plane, as in some
fishes, the frog, the hare, the rabbit, and the

dolphin ; whilst in most of the mammalia
there are three, and in the whale, the bear,

and the elephant there are four.

The edges and marginal surfaces of the

fibres of the lens are uneven or toothed, so

that their lateral connexion becomes more
intimate ; hence the lens separates more
readily into parallel lamina? in the direc-

tion of the surface than in the opposite

direction.

In many animals, especially fishes, as the

cod, the roach, &c, the irregularities of the

fibres of the lens are replaced by beautiful

teeth (PI. 41. fig. 0).

Vitreous humour, or body, is enclosed in

a membrane, the hyaloid membrane, which
behind the dentate margin of the retina is

extremely thin and delicate ; anterior to this

it becomes firmer (fig. 207 t) and passes,

forming the zonule of Zinn to fuse with the

capsule of the lens. In thus doing, it sepa-

rates into two layers :—a posterior (»),which
becomes consolidated with the capsule of

the lens somewhat behind its margin ; and
an anterior (u), connected with the ciliary

processes, which becomes attached to the

capsule of the lens a little in front of its

circumference : between these two is the

canal of Petit (C.P.). The structure of the

vitreous body is still obscure.

The structure of the eye is very difficult

of examination, the parts being so delicate

and easily injured. Many of them can be
made out by dissecting the eye under water

;

but the more delicate structures should be
immersed iu the liquid of the anterior

chamber : solution of chromic acid is useful

for hardening the parts to allow of sections

being made with a Valentin's knife. The
lens should be hardened, either by mace-
ration in solution of chromic acid, or by
drying. The fibres may be well preserved
in the dry state.

The structure of the eyes of the lower
animals is briefly noticed under the classes,

&c. In the mammalia generally, it is

essentially the same as in man ; and the eye
of the ox or sheep may be selected for

examination.

Bibl. Kolliker, Mikr. Anat. ; Todd and
Bowman's Physiol, of Man ; Miiller, II.,

Comptes Pendus, 1856, p.743 (Ann. K. Hist.

1856, xviii. p. 492) ; Nunneley, Qu. Mia:
Jn. 1858, 136 ; Schultze, Anat. vnd P/iys. d.

Retina (8 pi.), 1867 ; Hulke, Histolog. of,

Monthly Mic. Jn. ii. 227 ; Lawson, Ciliary

Muscle of Birds, ibid. ii. 204; Frey, Histol.

1870, and the full literature therein.

EYLAIS, Latr.—A genus of Araehnida,
of the order Acarina, and family Hy-
drachnea.

Char. Palpi longish, fourth joint longest,

the fifth obtuse, somewhat tumid, spinous;

mandibles unguiculate ; rostrum very short,

mouth round ; body depressed ; two ap-
proximate pairs of eyes ; coxa3 compara-
tively narrow, the fourth only in contact

with the third at its base.

E. c.rtendcns (PI. 2. fig. 28). Skin soft,

furrowed, with the ramified alimentarycanal
visible through its substance. Between the

two anterior coxa? (d) is seen the bilobed

labium (a), the posterior portion containing

the round and ciliated mouth, the anterior

portion forming a kind of hood; palpi (J)

with the three first joints very short; man-
dible consisting of a long thick joint, with
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a thick mobile claw (c). Fig. 28 d, under

surface of body, exhibiting from before

backwards:—the mouth, with the hood, and
the palpi ; next two groups of anterior coxae

;

the vulva and two stigmata ; the four pos-

terior coxae ; and lastly, the anus in the

middle, with a stigma on each side.

The larvae are hexapod, reddish, pellucid,

with the eyes four, wide apart.

E. confirm, K.
F. atomaria, K.
Bibl. Duges, Ann. d. Sc. Nat. 2 ser. i.

p. 156 ; Gervais, Walcken. Arachnid, iii.

p. 207; Koch, Deictschl. Cnistac.

F.

FABULARIA, Defrance.—A porcella-

neous Foramiuifer, growing like a Bilocu-

lina, but having its chambers filled with
labyrinthic shell-matter, the cavities in

which are mostly elongate with the axis

of the shell. They are narrow, and, open-

ing terminally, make a cribriform septal

face.

Quinquclomdina saxorum has thickenings

within, making internal grooves and ridges,

thus verging on the Fabularian type ; and

Hauerina has a cribriform septal plate, but

without superadded internal structure.

Fabularia ovata (De Boissy), known also

as F. discolithus of Defrance, abundant in

the Eocene Tertiaries of France, is the only

known species.

Bibl. Carpenter, Introd. Furam. 82.

FADYE'NIA, Hook.—A genus of Poly-

podieae (Polypodioid Ferns). Exotic.

F.fECES.—We shall not dwell upon the

nature of the objects contained in the faeces
;

suffice it to say that they may consist of

:

—the elements of the various secretions

poured irvto the intestinal canal ; the pro-

ducts of inflammation ; undigested remains

of articles of food, or bodies taken with the

food or drink ; and entozoa. Some of these

resemble others very closely to the naked
eye. The use of chemical reagents should

never be omitted in their examination.

Bibl. See Chemistry, Animal.
FASCI/E.—The fascire consist of the

same elements as Aeeolah Tissue, and
present all the varieties of arrangement in-

termediate between it and Tendon.
FATTY DEGENERATION. See De-

GENEKATION, FATTY.
FATTY TISSUE, or Adipose Tissue.

—This is formed of colourless cells, with a

very delicate, transparent, structureless cell-

wall, enclosing, in the normal state, glo-

bules of yellowish fat (PI. 40. fig. 41). The
cells generally occur in groups, surrounded
by or imbedded in areolar tissue. They are

rounded when isolated, or polygonal when
aggregated, and from 1-800 to 1-300" in

diameter; and the fat so fills them, that

neither the nucleus which they contain nor
the cell-wall is visible. The fat may be
removed by drying them, and digesting with
ether, when the cells appear contracted and
wrinkled. In emaciated and dropsical sub-
jects, each cell contains a number of small

globules of fat, frequently of a reddish co-
lour (PI. 30. fig. 3), together with serum,
and the nucleus is very distinct. Some-
times in these cases the cells are somewhat
spindle-shaped or stellate. The fat con-
tained in the cells is ordinarily in a liquid

state ; but sometimesthe margarine separates

in the crystalline form (PL 7. fig. 15 a).

In the mammalia generally the fatty

tissue occurs in the same localities, and has
the same structure, as in man. In fishes,

the fatty matter is deposited principally in

the liver. In reptiles, it occurs chiefly in

the abdomen ; thus in the frog and toad it

forms long appendages occupying the sides

of the spine. In birds, it exists chiefly be-
tween the peritoneum and the abdominal
muscles, and in some of the bones. In many
of the lower animals it appears to exist in

the state of solution only.

Fatty matter may be deposited in cells

of all kinds, as in fatty degeneration.
During the development of cells, it exists in

solution. The action of solution of potash
is often of service in distinguishing globules

of sarcode, which have a high refractive

power, and much resemble those of fat, from
this substance, as it dissolves the former,

but not the latter.

Bibb. Todd and Bowman, Phys. ofMan ;

Kblliker, Mikr. Anat.

FAUJASINA, D'Orb.—A delicate and
handsome Foraminifer, but not typical.

F carinuta,!)' Orb., found in theMaestricht
Chalk, is a thin asymmetrical (plano-con-

vex) Polystomella, somewhat thinner or

flatter than P. macella (F. & M.), which is

a subcomplanate, perhaps starved, variety

of P. crispa (Linn.).

Bibl. Parker and Jones, Ann. N. H. 3 ser.

v. 104: Carpenter, Introd. 213, 286.

FAVEL'LA.—A form of the concepta-
cular fruit of the Florideous Algae, where
the spores are collected in spherical masses
situated wholly upon the external surface
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of the frond, as in Ceramimn and CallUhmn-
yi/ifyn,

FAVELLID'IDM.—A form of the con-
ceptacular fruit of the Florideous Alga;,

where the spores are collected in spherical

masses attached to the wall of the frond or

imbedded in its substance, as in Halymenia
and Dmnontia. The term is usually ex-

tended to similar fruits not perfectly im-
mersed, e. (j. those of Gigartma, Gelidimn,

&c, where they form tubercles upon the

branches. Sometimes these tubercles open
by a pore on the surface, when mature, to

emit the spores.

FA'VUS (Porrigo in part, Willan and
Bateman).—A disease of the skin, character-

ized by the presence of cup-shaped isolated

or aggregated crusts, consisting of a Fungus.
(See Achoeion and Puccinia.)
FEATHERS op Birds.—Feathers agree

in all essential points of structure with the

hairs of other animals.

Each feather is composed of a quill (con-

taining the pith), a shaft, and a vane or

beard with its barbs. The whole consists

of a number of epidermic cells, often con-

taining pigment, but in most parts so

consolidated or fused together as to be
imperceptible.

In the quill, the cells are flattened, elon-

gated, and arranged with their long axis in

the direction of that of the feather, and
their nuclei have the same form as those

of the corresponding part (cortex) of the

human hair. The cells of the pith are often

undistinguishable in old feathers, whilst in

the younger ones they are very distinct,

rounded or polygonal, and contain air. The
shaft and the barbs exhibit the same cortical

and medullary structure ; the latter is often

beautifully distinct (PL 17. figs. 14 & 15 c),

and causes them to resemble closely the
hairs of some Rodents. The barbs are some-
times furnished with secondary barbs, or

barbules, resembling them in form, but dif-

fering mostly in the absence of the pith.

Feathers are developed in a capsule, and
from a pulp or matrix, as in the case of

hairs. Hence a feather may be regarded

simply as a large, doubly or triply pinnate

hair.

During development, the cell structure is

very distinct ; but in the mature feathers,

digestion with solution of caustic potash is

requisite to render this visible ; and fre-

quently even under these circumstances, the
nuclei nlone can be detected.

The barbs of some feathers resemble the

shafts, being rounded or angular, and free

or unattached (rigs. 17 & 18) ; but in others
they are flattened, and linked together in a
remarkable manner, much resembling that
met with in the wings of Hymenopterous
and other Insects (PI. 27. figs. 11 & 13), and
which has been so often adduced as one of
the many wonderful instances of design in

the creation. Thus the upper or outer
margin of each barb is fringed on both sides

with hair-like elongated processes or pinnse
(PI. 17. fig. 15 a, b), which differ in struc-

ture on the two sides. On one, and this

always the same side of each barb (fig. 156),
the pinna; are toothed on one edge (fig. 106*),
whilst the pinnae arising from the other side

(fig. 15 c) exhibit, beyond the middle, a
number of curved hooks (fig. 16 a), which
clasp around the first kind existing upon
the adjacent barb, so as to retain a firm hold
upon them, this being aided by the teeth,

which prevent them from slipping. If the
relative position of the two sets of pinna?

which spring from two adjacent barbs be
examined, it will be seen that they cross

each other at a considerable angle, so that

any pinna from one barb crosses several of
those belonging to the next barb. Hence
each pinna is connected by its hooks with
several of those which it crosses ; for the
pinna? with hooks are situated outside or

above those not furnished with these ap-
pendages. The under or inner margin of

each barb is simply membranous, and curved
so as to overlap that of the next.

The free barbs of feathers are often met
with in the examination of liquids &c. left

exposed to the air (figs. 17 & 18).

"Bibl. Schwann, Mikrosh. Untersueh.
;

Beclam, De Plvmar. Tkolut. §'C. ; Leydig,
Hiftnhqie, 99; R. Beck, Achr. Micr. p. 31.

FEET.—In descriptions, &c, of the Arti-

culata, especially of Insects, the word feet
is mostly used to designate the legs; hence
when met with in the works of systematic

aud other writers on these classes, it must
be understood to mean the legs.

FEET of Insects. See Insects, Lcc/h.

FEGATEL'LA, Raddi (Coiwccphahis,

Hill).—A genus of Marchantiaceous Hepa-
tica?. JF. conica (Marchaniia com'en, Brit.

Fl.), the only British species, is not un-
common, and is one of the largest of the

tribe. It is distinguished from Marchaniia
by its nearly entire conical fertile receptacle.

The dichotomously divided frond is of a
yellowish-green colour-

. This genus is re-

markable for the mode in which the pedicel
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of the sporange becomes detached from the
base of the epigone before the former bursts

(tig. 220) ; the perigone holds the sporange
firmly between its valves until empty, and
then lets it fall out, together with its pe-
dicel. Hence fully-developed sporauges
are seldom found in dried specimens. (See
31AHCIIANTlEiE.

)

Fig. 219. Fig. 220.

Fegatella conicn.

Fig. 219. Vertical section of the upper part of a fer-

tile receptacle, allowing four of the sporauges sur-

rounded by their perigones and epigones almost en-
closed in the conical receptacle. Magnified 10 diams.

Fig. 220. A sporange just before bursting, enclosed in
in its epigone ; its pedicel detached at the base. Magn.
20 diams.

Bibl. Ilooker, Brit. Fl. v. pt. 1. p. 107;
Bischoff, Nova Acta Ac. N. C. xvii. 070, pi. 08

;

Engl. Hot. pi. 504.

FENESTRELLA, Grev.—A genus of

Diatomaceaj.
Char. Frustules free disciform ; disk with

minute radiant dots, interrupted in the

middle by a transverse band, composed of

parallel lines of dots, baud terminated at

each end by a flat ocellus (nodule).

F. barbadensis. Barbadoes deposit.

Bibl. Graville, Mkr. Trans. 1863, p. .67.

_
FERMENTATION. — The

_
definition

given by Mulder is :—a chemical action

effected by certain substances and trans-

ferred to others, the primary substances

being at the same time decomposed, though
they do not communicate any of their ele-

ments to the new products. Under this

name are understood various processes of

decomposition of organic compounds, al-

though it would be desirable to restrict it

to those taking place with the cooperation

of living organisms. The most familiar ex-

amples of the fermentation produced by the

growth of living organisms, are those which
convert saccharine infusions into spirit,

vegetable juices into beer, wine, &c, or

vinegar, and occur generally in watery so-

lutions of vegetable substances containing

saccharine matters or other ternary com-

pounds with a certain amount of nitrogen

;

with these is included also the putrefactive

fermentation of moist animal or other
highly nitrogenous substances.

The vinous fermentation appears to de-
pend entirely upon the growth of Yeast,
a microscopic fungus, in the liquid (see

Yeast)
; and the same plant is not only

capable of producing the conversion of spirit

into vinegar, but will also give rise to the

peculiar fermentations of milk, tannic acid,

&e. Much obscurity yet prevails upon this

subject; but all investigations appear to

tend in the direction of proving that these
changes are absolutely dependent upon the
agency of Fungi. The nature and charac-

ters of the fungoid productions are them-
selves but imperfectly understood; for the
same species seems to present very different

forms under different conditions of tempe-
rature and in different liquids, while it is

very probable that the same changes may
be produced in any given liquid by the
growth of the mycelium of different kinds
of Fungi. The Yeast-plant, as ordinarily

known, appears so associated with Pe/iicil-

lium, that there seems no doubt as to the
Decessary relation between them. We find

that beer, exposed to the air at ordinary
summer temperatures, soon becomes coated
with the minuter globules (conidia) of Yeast,
forming a dry-looking whitish powder over
the surface ; and very soon after, Penicii-

lium ylaucum makes its appearance in fruit.

Turpin foimd the same thing in milk.

Again, the ' vinegar-plant,' as it is called,

which converts solutions of sugar into vine-

gar, seems to be undoubtedly the mycelium
of Penicillium glaucum, as it fructifies with
the characters of this when the liquid is ex-
hausted ; but the gelatinous mass of myce-
lium contains, intermixed with the ordi-

nary filaments of this genus, spherical and
elliptical cells and chains of cells of all

sizes, many of which are undistinguishablo

from the Yeast-plant, and the mycelium of

Oidium. It must be recollected also, that

the growth of true Yeast is favoured by a

certain amount of heat, while the Penicil-

lium-mycelium grows luxuriantly at ordi-

nary temperatures.

The ' mother ' of vinegar, which finally

decomposes the acid, appears to be the same
plant; and no satisfactory distinction can
be drawn between this and those mycelia

forming cloudy flocks in and decomposing
various saline solutions, &c, described as

species of Ilyyrucrocis, Leptomitus, &c. The
x
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decay of wood, again, is often greatly ac-

celerated by the growth of the mycelium
of Fungi, which seems to decompose the

organic compounds in the wood in the same
way that the Yeast does those in organic

liquids. A general law indeed appears to

prevail throughout the Fungi, that their

nutrition differs from that of ail other plants

in depending exclusively on the absorption

and decomposition (with the evolution of

carbonic acid ) of organic compounds, there-

fore consisting of the performance of the

operation of fermentation on the organic

matters upon which they feed. Details upon
the microscopic phenomena attending fer-

mentation produced by Fungi will be found
under Yeast,Vinegar-plant,Torula and
Penicillium, and Parasitic Fungi.
The fermentation of animal substances,

and of vegetable substances containing

abundance of nitrogen, in which ammonia
is liberated, is generally called putrefaction,

or the putrefactivefermentation. This pro-

cess appears to be accompanied or produced
by the g-rowth of living organisms differing

from those causing the fermentations al-

luded to in the foregoing paragraphs. These
are the extremely minute organisms termed
Vibriones andBacteria. (SeeVnmio.) These
appear in myriads during the decomposition
which takes place when a pieoe of meat,
&o.j slices of potato, fleshy Fungi, &c, are

kept moist and exposed to the air for some
daj'S in warm weather ; and they continue

to multiply until the putrefaction is com-
plete, when they die away. It is a ques-

tion perhaps whether these organisms libe-

rate the ammonia and carbonic acid by a

kind of respiration while living, or as an ex-

crement, or whether these gases result from
the decay of the dead individuals. These
points require much further investigation.

One point of interest connected with the

fermentation - plants must not be passed

over, viz. that the supposed distinction be-
tween the chemical processes of nutrition

in animals and plants, falls to the ground
when these Fungi are taken into considera-

tion, as they do not live by converting in-

organie substances into organic compounds,
but, like animals, decompose ready-formed
organic compounds into others and into

their inorganic elements.

Bibl. Turpin, Mem. du Museum, 1840

;

Berkeley, Morton s Cyclop, of Ayric. art.

Yeast; Crypt. Botany, p. 200 ; Lowe, Trans.
Bot. Soc. iulinb. 1857; T. Bail, Flora, 1857,

p. -117; Mulder, Chan, of Vey. and An. l'hys.

Fromberg's transl. 1849, p.42 ; Liebig, Lett.

Chemistry (by Gregory), 1231 ; Gmelin,
Handb. of Organ. Chem. ; Lowig, Chcm. d.

Org. Verb. i. p. 223 ; Mitscherlich, Poyg.
Annul, lv. p. 224 ; Lchrb. 4 ed. p. 371

;

Cagniard Latour, Poyg. Ann. xli. p. 193

;

Schwann, ibid. p. 184 ; Ure, Biblioth. Uni-
vers. Gfenev.\839; H.e\mh.o\tz,Miiller'sArchiv,

1843, p. 453; Boutron and Fremy, Erdm.
and Marchund Jn. xxiv. p. 304; Pasteur,

Cornpt. Bend. 1803 (Ann. N. Hist. xi. p.

313). See also Torula and Penicillium.
FERNS.—This class of Flowerless Plants

offers very many points of interest to the
microscopist ; and indeed the use of magni-
fying instruments is indispensable in their

examination for botanical purposes. The
Ferns are characterized by the position of

their spore-cases or fruits (sporangia), which
are collected into what to the naked eye
look like streaks, spots, or patches of a brown
colour (sori) at the back or lower surface

of the leaves or fronds (fig. 221), or at their

Fig. 221.

Seolopendriiuu vulgare.

Nat. size.

margins,— these fertile leaves either re-

sembling the rest, or being modified in a
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manner which more or less disguises their

nature, as in what are miscalled ' flowering

Ferns' {Osmumla (figs. 222 & 223), Butnj-
chium, &c).

Fiar. 222. Fig. 223.

Oamunda regalia.

Fig. 222. Upper part of a frond l-6th nat. size.

Fig. 223. A fertile pinnule bearing thecce without pa-
renchyma. Magnified 10 diama.

The Ferns possess a stem which is more
or less developed in different cases : in our
native kinds it is either a slender, horizon-

tal, subterraneous rhizome or rootstock, or

a thick, short, erect one rising little above
the ground ; but in foreign kinds this erect

stem attains the form and dimensions of a
tree, growing up into a tall unhranehed co-

lumnar stem, sometimes more than fifty feet

high. The anatomical structure of the

stem of the Ferns is peculiar and special,

depending on the character and arrange-

ment of the fibro-vascular bundles (see

Tissues, vegetable), which afford the
best examples of that form of elementary
tissue called the Scalariform ducts. The
creeping rhizomes are often clothed more
or less thickly (as are also the leaf-stalks)

with brown membranous scales called Ra-
menta ; and these often afford elegant mi-
croscopic objects, from the peculiar arrange-

ments of the cells. The leaves are gene-
rally veiy greatly developed ; and the green

blade is of more or less complex structure

in different genera. In the Hymmophylla,
or Filmy Ferns, the leaf is ordinarily a mere
membrane of a single layer of cells, through
which ramify scalariform ducts, to form the

veins—consequently there are no stomata
there ; but in the other "orders, in Pteris, for

example, the leaf has an upper and lower
epidermis with stomata, with loose cellular

tissue (mesophylluni) , between and through
which ramify the fibro-vascular veins : the
epidermal cells often have elegantly zig-

zagged or waving side-walls, which pro-
duce a pleasing appearance in the sections

of the structure obtained in slices shaved off

horizontally from the surface of the leaf.

The mode of ramification of the veins or

nerves of the leaves is important in system-
atic Filicology, and may be observed for

such purposes by immersing the dried leaf-

lets in turpentine or oil, or mounting them
in Canada balsam. The collections of spo-

rangia or capsules on the back of the leaves

sometimes occur on all of these ; in other

cases there are barren leaves and fertile

leaves, the latter of which are generally

somewhat modified in form, deprived of a

certain portion of the green expanded struc-

ture, and reduced occasionally to a mere
ramification of veins or ribs supporting the

sporangia (fig. 223).

Fig. 224.

Nephrodium.
Pinnule with indixsiate sori,

Magnified 10 diameters.

The groups of sporangia are called sori}

they ditier much iu form, and arrangement,
x2
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and are either naked (I'uli/podiuin), or co-

vered by a special membranous structure,

more or less continuous with the epidermis

of the lower surface of the leaf, called an in-

dusium (rig'. 2:24) ; sometimes this indusium
is so constructed as to form a kind of cup
(figs. 127 & 151), which, again, exhibits a

great variety of modifications. (See Sobi
and Inddsitjii.)

The sporangia or thaca are usually col-

lected in great numbers in the sori, and con-

sist of minute stalked sacs or cases, com-
posed of simple cellular membrane, the cells

of which are either all alike (UpnioGLOS-
sum), or a row of them running almost

round the sac are modified by the thick-

ening- of their walls, so as to form an elastic

band (a/tnuhts or connectivule), which causes

the bursting of the sac when ripe. In the

Polypodiacese the annulus starts from the

stalk of the capsule (tig. 225) ; in Hymeno-

Fig. 225.

Marginaria, verrucosa.

Thecae. Magnified 25 diameters.

Fig. 220. Fig. 227

Fig. 228. Fig. 220. Fig. 230.

Coratopteris tholictroidcs,

Fig. 226. Thucii. Magu. .">o diams.
Fig. 227. Do., bursting. Do.
Pigs. 228-230. Spores. Magn, 160 diams.

phyllum and Trichomanes it runs round in

an oblique line (like the ecliptic line on a
globe) ; in Gleichenia it is also oblique

(fig. 231); and in Schizcea and Ajieimiu

(fig. 12, p. 30), &c. it forms a kind of cap
on the summit of the case.

Fig. 231.

Grleichenia.

A tlieca- Magnified 10 diams.

These membranous sporangia are filled

with spores having a double coat, like pol-

len-grains ; and, as in these, the outer coat

is ordinarily coloured, and either smoothish
or marked with points, streaks, ridges, or

reticulations (figs. 228-230, 232-235). (See
Spores.)

Fig. 233.

Fig. 235.

o
'- ^

Pig.

Pig.

Fig.

Fig.

Spores of Ferns.

2.32. Aneiniia asplenifolia.

233. Polypodiuui aureum.
234. Cystopteris fragilis.

235. Pteria longifolia.

Magnified 100 diameters.

The reproduction of the Ferns by their

spores exhibits some very remarkable phe-
nomena. When the spores are sown, they
germinate after a time by a protrusion of

the inner coat as a delicate membranous
pouch (fig. 236), which elongates and be-

comes divided by septa into an articulated

cellular filament; some of the cells emit
slender tubular filaments (which are not cut

oil' by septa), apparently radical hairs ; and
while these remain uncoloured, the larger

cells from which they arise acquire chloro-

phyll-granules. The young protfiallium, as

it is called, increases in size by cell-divi-

sion, and at length acquires somewhat the
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form of a heart (figs. 230-239). Some of its

cells produce, upon the under surface, the
structures called antheridia, which consist

of stalked cellular bodies, of simple but
peculiar structure, in the interior of which
are developed minute cellules containing

ciliated spiral filaments (spermatozoids)

;

these, on the bursting of the antheridial sac,

escape not only from this, but from their

own parent-cells, and swim about actively

in the water by the aid of their vibratile

cilia (PL 32. fig. 34).

The antheridia are often formed in large

numbers, and the prothallium goes on pro-
ducing them as long as it exists ; but at a
period somewhat later than that of the
earlier antheridia, there appear near the

middle, at the front of the under surface of

the prothallium, other cellular bodies, of

more complex structure, which are the
archegonia or ovule-like bodies. The arche-

gonium consists of a cellular papilla, com-
posed of a few colourless cells, with a canal

running down its centre (an intercellular

Fig. 230. Fig. 237. Fig. 238. Fig. 239.

Germination of Ptc-ris longifolia. Magn, 100 diams.

Fig. 240.

passage) leading to a cell (embryo-cell) at

the bottom, contained in a cavity (embryo-

sac) in the substance of the prothallium.

It is supposed that the ciliated spiral fila-

ments make their way down this canal, like

the pollen-tubes through the micropyles of

Phanerogamous ovules (Tlofmeister states

that he has actually seen this), and then
the embryo-cell becomes developed into an
embryo, which soon exhibits rudimentary
leaves and rootlets, bursts out from the

cavity of the prothallium, which decays
away, and grows up into the ordinary leaf-

bearing stem of the Ferns
(fig. 240). The prothaliia

bear a variable number of

archegonia, but not nearly

so many as of antheridia

;

and they exhibit, in most
fully-developed specimens, a

number of effete organs of

both kinds, which are readily

distinguished by the deep-

brown colour assumed by
the membranes bounding their cavities.

The characters of the prothallium of the

Ophiogloisem differ somewhat from the or-

dinary forms : the prothallium is developed
in the soil, several inches below the surface,

and is of a whitish-yellow colour internally,

seedling.

being destitute of chlorophyll and starch

;

its external surface is brown. The anthe-

ridia are chiefly produced upon the upper

side, the archegonia below, both immersed
in the substance of the prothallium. The
spermatozoids are described as being larger

than in Polypodiacese.

The Fems likewise produce getnmee on
the leaves of full-grown plants ; and even
the prothaliia are capable of vegetative

multiplication ; for if their archegonia are

all abortive, they go on vegetating for a long

time, and produce new prothaliia, by some
of their marginal cells budding out and re-

peating the original mode of growth of the

spore itself. These innovations usually bear

antheridia alone, and not archegonia.

The Ferns are divided into four orders by
microscopic characters.

1. PoLYPODiACEiE. The sporangia on
the lower surface of the leaves, in groups of

very varied form, but never blended toge-

ther. The annulus always exists, is vari-

able, and serves to distinguish the tribes.

2. Mabattiaceje. Sporangia on the

lower surface of the leaves ; usually blended

together, sometimes only very closely ap-
proximated ; without an annulus.

3. OPHioGLOSSEiE. Sporangia on the

lower surface of the leaf (reduced to mere
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ribs) ; never blended together ; without an

annulus.

4. PlYsrENOPHYLLEiE. Sporangia at-

tached to a common stalk prolonged from
the end of a vein of the leaf, and contained

in a kind of cup formed by a lobe of the

leaf above and an indusial lobe of similar

character prolonged from the lower surface

of the leaf. Sporangia with an obliquely

transverse annulus.

Bibl. Berkeley, Ciypt.Bot.Tp.G07; Hooker,
Gen. Filicum ; Species Filicum ; Presl, Tent.

Pberidographice, Prag, 1836; Payen, Bot.

Cryptogam. 1850; Bisehoff, Kryptogam. Ge-
wiichsc, Nuremb. 1828; Mohl (Structure),

in Ufartius's Plant. Cryptog. Brasil. ; Moore,
Index Filicum

; Hanclb. of Brit. Ferns

;

Newman, Brit. Ferns. For minute parti-

culars of the reproduction, see Henfrey , De-
velopment of Ferns from their Spores, Linn.
Trans, xxi. p. 117, 1853; Byproduct, of
Cryptogamia, Ann. Nat. Hist. 1852; and
the papers of Suminski, Iiofmeister, Met-
tenius, De Mercklin, Thuret, and others

there quoted ; Iiofmeister, Derelop. §-c.

transl. by Ourrev, Qa. Mic. Jn. 1803, p. 67;
King, .-Iran, N.H. 1870, v. 233; Strasburger,

ibid. 1870, v. 331.

FIBRINE.—Fibrine is soluble in, or

rendered so transparent by acetic acid, as

to be invisible. Its chemical relation to

the other proteine-compounds has not been
satisfactorily determined. A substance re-

sembling fibrine in many of its characters, if

not identical with it, occurs upon the sur-

faces of inflamed membranes, &c. ; in these

cases it generally includes the other ele-

ments of inflammation, and almost always a

number of minute granules of fat.

Fibrine is coloured by the test-liquids of

Millon and Pettenkofer.

The fibrinous plasma of the lower animals
resembles fibrine in man}' respects, but does
not separate in fibres.

According to Schmidt's experiments,
fibrine does not pre-exist in blood, but is

formed by the chemical combination of

a fibrogenous substance occurring in the
blood-plasma with a fibrino-plastic matter
contained in the

. blood-corpuscles which
escapes from them.

Bibl. That of Chemistry, animal ; and
Frey, Histol.

FIBP.OINE.—The principal chemical
constituent of silk, cobwebs, and the horny
skeleton of sponges. In the pure state, it

is white, insoluble in water, alcohol, ether,
acetic acid, and ammonia.

Bibl. That of Chemistry, animal.
FIBRO-PLASTIC TISSUE. See Tis-

sue, FIBBO-PLASTIC.
FIBROUS and FIBRO-VASCULAR

BUNDLES. See Tissues, vegetable.
FIBROUS STRUCTURES of Plants.

—This term is somewhat equivocal, and re-

quires a little explanation here. In common
language all vegetable substances are termed
fibrous which can be separated into more or

less fine threads possessing a certain degree

of tenacity ; special examples are furnished

by those forming the materials for textile

fabrics. But the anatomical or microscopical

structures comprehended here are exceed-

ingly varied, including not only liber-fibres,

but spiral vessels, and even hairs. Thus
—while Flax (PL 21. fig. 2) is the liber of

Linum vsitatissimum, Hemp (PI. 21. fig. 6)
of Cannabis, Jute (PI. 21. fig. 3) of Corchorus
capsaicins &c, Puya (PI. 21. fig. 26) of
Bcehmeria Puya, and the material of Chinese
grass cloth (PL 21. fig. 25) of Bcehmeria
nivea, Coir (PL 21. fig. 4) the liber-like

fibre of the husk of the cocoa-nut,—the
Manilla hemp (PL 21. fig. 7) is composed of

the fibro-vascular bundles of Masa textilis,

and Cotton (PL 21. fig. 1) consists of the
hairs covering the seeds of species of Gossy-
piutn. These and similar substances are

also spoken of under Libeb, Haies, and
under their respective heads.

In botanical language, the word fibre has
come into use in two very different senses.

First, any long cell attenuated to a point at

both ends, and with its walls thickened with
ligneous secondary deposits, is called afibre

by some authors. Thus the term woody
fibre is applied to the shorter cells of this

kind which make up the substance of most
solid woods, while the term liber-fibre is

applied (with more justice) to the often

extremely elongated wood-tubes which form
the elements of the liber of Dicotyledons
and the woody part of the fibro-vascular

bundles of the Monocotyledons. (See Tis-
sues, vegetable.) The characters of

structures of this kind will be given under
Liber and "Wood. Secondly, the term
fibre is applied to the secondary deposits

upon the walls of cells, vessels, ducts, &c,
which, instead of forming continuous pitted

layers, take the pattern of spiral or analogous

lines, and, by increasing in consistence, sub-
sequently form real fibres, often elastic and
unreliable, of firmer substance than the

cell-wall upon which they were originally

deposited. The numerous modifications of
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thesejibi-ovs deposits upon the walls of cells

are spoken of under the heads of Spiral
Structures, Vessels, and Secondary
deposits.

It must not he omitted here that the walls

of many cells and liber-fibres, which appear
at first sight to he composed ofhomogeneous
laminae, may often be made to exhibit spiral

streaks, by the use of reagents and macera-
tion ; indeed they present themselves during

the natural dissolution of the membranes
of some of the Oseillatoriacea? (Ainactis,
Schizosiphon—PI. 4. figs. 13, 15). Hence
some authors have recently recurred to the

old notion that all vegetable membranes are

formed of fibres cemented or blended toge-

ther. This is again strongly combated by
others, as regards the primary membrane of

cells. We enter more particularly into the

details under the article Spiral Struc-
tures of Plants.

FI'CUS, Linn.—(Figs). A large genus
of Urticaeete (Dicotyledons), some ofwhich
possess a remarkably thick epidermis and
curious pseudo-glandular structures con-

nected with it. Ficus elastiea, one of the

plants yielding india-rubber, now commonly
grown in pots in rooms, is a good example.

The clavatebodies (PI. 39.fig. 27) of Meyen,
developed in cavities in the leaf, beneath

the epideimis, contain crystalline deposits.

(See Glands and Raphides.)
FILAMENTOUS STRUCTURES op

Plants.—This name would be more appli-

cable than Jibroiis structures to such sub-

stances as Cotton, which consists of elon-

gated hairs (PI. 21. fig. 1), and indeed to all

elongated cellular filaments with thin and
collapsing walls. It would include all long
vegetable hairs, like those forming the

coma on many seeds (Poplars, Aselepias,

Gossypium, &c), also those forming felty

coatings on the epidermis, as in many Com-
posite, <S:c. It is also applicable to the

cells of most of the Confervoid Algse, to.

the mycelium (flocci) of Fungi, and to the

medullary layer of the Lichens. Many
other instances will suggest themselves to

the microscopist.

FILA'RIA, Miill—A genus of Entozoa,
of the order Coelelniintha, and family
Nematoidea.

Char. Body filiform, very long, nearly

uniform ; head not distinct from the body

;

mouth round or triangular, naked or with
papillfe ; white, yellowish, or red, from 48
to 100 times as long as broad; oesophagus

short, tubular, narrower than the intes-

tine ; anus terminal, or nearly so ; spieula

two, of unequal size, more or less twisted

;

vulva situated very near the anterior extre-

mity.

Several species, many of which have heen
but imperfectly examined. They are most
commonly found in the abdominal cavity

and between the peritoneal folds of mam-
malia and birds, in the air-cells of the latter,

sometimes in the subcutaneous cellular tis-

sue. Species are also met with in reptiles,

fishes, and insects.

F. medinensis. The hair- or Guinea-worm.
Common in the intertropical regions of the

old world. Length 6 to 10"; breadth 1-20
to 1-10"; F. bronehialis occurs in the human
bronchi ; F. lachrymalis in the lachrymal
gland ; F. ocidi in the globe of the eye, or

beneath the conjunctiva; &c.

Two species occur in fresh water, under
the leaves of aquatic plants

:

1. F. uquatilis. Fem. white, constricted

behind the spherical head ; tegument not

striated ; oesophagus capillary, very long,

sinuous ; tail gradually narrowed to a

curved point ; vulva anterior to the middle
of the body; length 3-10 to 4-10"; breadth
1-250".

2. F.lacustris. Fem.reddish-white.,slightly

narrowed in front, hut without a constric-

tion ; mouth very small, lateral, and oblique

;

oesophagus filiform, very long, nodose at its

origin ; tail conical, obtuse, terminating

obliquely in a very small point ; tegument
not striated ; vulva behind the middle

;

length 1-2"; breadth 1-140".

Bibl. Dujardin, Helminth, p. 42 ; V. d.

Hoeven, Handb. d. Zuol. p. 179; Diesing,

Syst. Helminth, ii. p. 203; Kiickenmeister,

Parasiten, p. 304
FILELLUM, Hincks.—A genus of ma-

rine Ilydroid Polypi, fam. Lafoeidse.

1 species : F. serpens ; common on the

larger Sertulariidse, especially S. abietina.

Bibl. Hincks, Brit. Zooph. p. 214.

FILICACEiB. See Ferns.
FIR. See Pinus, Conifers, and

Wood.
FISSIDEK'TE^E.—A family of opercu-

late Acrocarpous (sometimes cladocarpous)

Mosses, of gregarious or erespitose habit,

with simple or much-branched stems. The
leaves are amplexicaul (fig. 242), composed
of minute parenchymatous cells, closely are-

olated, often very papillose, produced at the

back and point into a lamina beyond the

leaf (figs. 243-246), whence three parts

are distinguished in the latter :—1, the
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true horizontal blade ; 2, the dorsal lamina,

arising vertically from the back of the nerve

;

Fig. 241.

Fissidens hryoides.

Fig. 341. A plant of F. bryoidea. Magn. 5 diams.
FigH. 2-12 & 2-13. LeaTes detached. Alore magnified

to show the appendage.

3, the apical lamina, the preceding- lamina
produced beyond the true horizontal blade

Fig-. 244. Fig. 247.

Fig. 240.

ifIIif

Fissidens biyoid.es.

Figs. 244, 245, 246. Sections of 213, at various heights
from the hase.

Fig. 247. Fragment of peristome. Magn. 100 diams.

of the leaf in a two-edged form, on each
side of the nerve. Capsule equal, rarely

annulate. British genus : Fissidens.
FIS'SIDENS, Hedw.—A genus of Fissi-

dentesB. Character that of the family. In-
florescence monoecious or diceeious, terminal
on the main stem or on short secondary
branches. Montogne has separated the

species with an entire calyptra under the
generic name of Conomitrium.

F. hryoides (fig. 241), not uncommon, is

a most elegant little moss.
BrBL. Wilson, Bryol. Brit. p. 301.

FISSURI'NA,Reuss.—Acompressedin-
gena, with slit-like aperture. It has the
same relation to Lagena that Lingulina has
to Nbdosaria.

Bibb. Reuss, Monogr. Lagen. in Sitz. Ah.
Wis's. Wien, xlvi. i. 1863.

FISTULI'NA.—A genus of Polyporei

(Hymenomycetous Fungi), characterized by
the papillae of the fleshy hymenophorum,
being at length elongated, and forming-

distinct tubes.

Fistidinn hepatica occurs not unfrequently
on old oaks, on which it sometimes attains

an enormous size, and when well dressed is

excellent for culinary purposes. The flesh

when cut resembles that of beet-root.

Bibl. Huss. i. t. 05 ; Berk. Outl. p. 207,
tab. 17. fig. 1 ; Cooke, Handb. p. 292.

FLABELLI'NA, D'Orb.—One of the
Nodosarince. It is dimorphous—that is,

having two successive plans of growth :

—

the first spiral, like that of Cristcllaria ; the
later rectilinear, like that of Nodosaria, or

rather of Frondieularia, which latter it re-

sembles in its chevron-shaped flattened

chambers. It differs from Frondicularia in

an eccentricity, or tendency to coil, in the

earliest chambers, and thus connects the
Stichostegian with thellelieostegian groups.

It is to Frondicularia as Vaginulina, Mar-
ginulina, and Planularia are to Kodosaria.

To many large flat Cristellarice (C. cassis)

semigeuiculate chambers give a Flabelline

feature ; but pure FlabeUincB are rare in the

recent state (Batsch figured one) and in

Tertiary strata. In the Chalk (Fl. rugosa,

PI. 18. fig. 38), Gault, Lias, and other

Secondary strata, Flabelline abound.
Bibl. D'Orbigny, For. Foss. Tien. 02

;

Morris, Brit. Foss. 35 ; Parker and Jones,

Ann. A. II. 3. xii. 136; Carpenter, Introd.

For. 100. 104.

FLAGELLA'TA. See Infusoria.
FLANNEL, NATURAL.—This term

has been applied to sheets or layers of a

harsh, fibrous texture, sometimes found

covering meadows, rocks, &'C after an inun-

dation. It consists of the interwoven fila-

ments of Conferva?, with adherent or en-

tangled Diatomacese, Infusoria, crystals of

carbonate of lime, &c. To the naked eye

it closely resembles a piece of coarse or

looselv woven cloth. Similar layers are
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frequently found upon the margins of pools

luring the summer. As the water evapo-
rates, the Confervas and other organisms

remain supported upon the stems of rushes,

or blades of grass, and, when dry, form the

yellowish, greenish, or greyish layers of the

so-called natural flannel.

See Paper, meteoeic.
FLAX.—The liber-fibres from the stems

of the Flax-plant, Linum usitatissimum (nat.

ord. Linacece, Dicotyledons). Under the

microscope, the fibres (PL 21. fig. 2) are

readily distinguished from those of Cotton

by the form and consistence,—being round
and attenuated to a point at each end, and

of a firm woody consistence, which prevents

them from collapsing, and having pits in the

wall. New-Zealand Flax is a totally differ-

ent substance (Phorsiiuji). See Fibeous
Stetjctuees of Plants, and Libee.

FLEA. See Ptjlex.

FLINT.—The organisms contained in

flint are often the same as those met with

in moss-agate and Chalk ; and the remarks

made upon their relation to the formation

of that kind of agate apply equally to the

case of flint. They consist principally of the

fibres, spicula, and gemmules of Sponges,

the valves of the Diatomacere, fragments of

the shells of Mollusca and Echinodermata,

the scales of Fishes, and the sporangia of

the Dejmidiacea?, which were formerly re-

garded as distinct organisms (Xanthidia).

Flint is not confined to the Chalk, but is

found in nearly every limestone, and has

arisen from the replacement of the amor-

phous calcareous matter by silex (as a pseu-

domovph), generally where decomposing

organic matter induced the conditions of

change. The crystallized calcite of Echi-

noderms and some shells is not replaced by
silex in limestones, but remains as cavities

in exposed flint-masses. Many varieties of

limestone, viz. polyzoan limestone in France,

freshwater limestone in France and Turkey,

orbitoidal limestone in Jamaica, oolitic

limestone at Portland and elsewhere, are

converted into flint, hornstone, &c. of fine

or coarse grain according to the constitution

of the original limestone.

In the examination of flint, thin sections

should be made by grinding and polishing

;

some kinds exhibit the organisms contained

in them best by reflected, others by trans-

mitted light. Some specimens, in which

they are abundant, will exhibit them well

in chips removed by a hammer.
See Agate and Chalk.

Bibl. That of Agate and Chalk;
Ehrenb. Ann. Nat. Hist. 1838, ii. 1G2

;

Turner, FhU. Mag. 1833 ; Ansted, Ann.
Nat. Hist. 1844, xiii. 248 ; Bowerbank, ibid.

1847, xix. 240 ; Charlesworth, Geol. Jn.

1847, i. 29 ; Church, Proc. Chem. Soc. 1862
;

id. Chem. Neius, v. p. 95, and Phil. Mar/.

(4) xxiii. 95 ; Sutherland, Geol. Mag. ii.

220; Johnson, "Flint," 1871.

FLOPJD'EyE or KHODOSPO'RE^.—
An order of Algfe. Red sea-weeds, some
of the common species of which must be

familiar to every one, as the delicate feathery

or leaf-like plants brought away by most
visitors to the sea-coast ; and the red colour,

more or less permanent or fleeting, is a

pretty general characteristic of this order

—varying however to purple, brown, and
mixed tints of red, green, and yellow, and
dirty white. They chiefly grow in deeper

water than the other sea-weeds, and are met
with in finest and darkest colour in deep
tide-pools of sea-water, especially on the

side facing the north, where they are over-

hung by the larger dark-coloured Algfe, and
thus shaded from.the sun's rays. The greater

number do not grow more than six inches

high, few more than two feet. The simplest

forms are filaments composed of cylindrical

cells attached end to end ; they next rise

to a gelatinous or cartilaginous expansion,

composed of such filamentous structures

adherent in layers, and forming a compact
frond of definite shape. These are said to

be offilamentous structure. Others have the
frond composed of a number of polygonal

cells, evenly arranged, and with thick walls,

or, as some state, an intercellular substance

binding them altogether into a mass ; these

are technically said to be of cellular structure.

Sometimes all the cells of the frond con-
tain colouring-matter, sometimes only those

of the surface, or of a shallow superficial

stratum.

The general external appearance of the

Red Sea-weeds is very varied. Sometimes
the fronds are like little leafless bushes ; at

others they form broad laminae ; sometimes
the lower part is stalk-like, and the upper
parts spread into leaf-like lobes. In Deles-

seria we have a close imitation of a regu-

larly formed leaf of one of the higher plants.

The leaf-like forms are either simple, lobed,

or exquisitely pinnate or feathered ; and the

Rhodosperms of warmer climates exhibit

most elegantly reticulated fronds. Some of

these plants deposit carbonate of lime in

their tissues in such quantity that they
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become quite stony, so that, the vegetable

form alone remaining, they are commonly
mistaken for true corals (see Coral). By
placing these corallines and millipores in

vinegar or dilute hydrochloric acid, the lime
is removed, and the cellular vegetable orga-

nization may be recognized. The tropical

forms of the corallines are far more varied

and beautiful than our own.
The fructification of these plants, like

that of the other Alga?, is as yet but im-
perfectly known. We find on them three

distinct forms of what appear certainly to be

reproductive structures ; but their relative

and special physiological values have still

to be ascertained. The three kinds of struc-

ture known are called—1, tetraspores ; 2,

spores ; 3, spermatozoids or antJierozoids.

1. The tetraspores. The structures known
under this name are of similar organiza-

tion throughout the order. They consist of

Fin-. 248.

Rhynchococcus eoronopifolius.

Section of the frond with tetraspores.

Magnified 200 diameters.

an oblong or globular external cell or sac

(pcrispore), at first filled with granular con-

Fig. 249.

^'
'

i i i—u

Ptilota plumosa.

Section of frond with U'trnpporee

Mugnillcd 200 diameters.

Fig. 250.
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tents, which contents subsequently separate

into four portions, called sporules, either by
three transverse fissures (fig. 248) ; by two
fissures at right angles, cutting them into

quarters like an orange ; or by tri-radiate

fissures which part them into the ' tetra-

hedral' group (fig. 249) so often found in

the division of spore- and pollen-cells : the
last two occur in the spherical tetraspores.

The tetraspores are rarely found collected in

any capsular structure ; but in the Corallines

(fig. 141), and in some few foreign genera,

they are grouped in hol-

low cases (conceptaeles,

fig. 250). In many in-

stances, however, they are

found in pod-like bodies

(stichidia, fig. 157), either

formed by metamorphosis
of portions of the lobes or

lobules of the frond (Plo-

camium), or arising inde- K;:::;::!:^

pendently on it. In others

the tetraspores are naked Hildenbrantia san-

(Calliihamnion), scattered „
guinea.

,, . j ' n j . Section ot a concep-
over the sides or faxed att^e containing tetra-
the tips of the branches, spores.

In the majority of cases,
Magn. 50 dioms.

however, tbese bodies are immersed in the
substance of the lobes or lobules, not evi-

dent externally except by the darker colour
of the frond at the point where they are

collected ; a lens is then required for their

detection ; they here appear to be formed
either of the cells of the surface or of others

immediately subjacent. Harvey, Thwaites,
Pringsheim, and others regard these bodies

asf/emmules or gonidia ; Decaisne, J. Agardh,
and other Algologists regard them as true

spores. Pringsheim states that in Cera-
mium they grow up at once into a thallus.

2. The spores are simpler structures than
the tetraspores, but mostly occupy a more
important position. They are never scattered

through the frond, but always grouped in

definite masses, generally enclosed in a spe-

cial capsule or conceptacle (which by the

naked eye may readily be mistaken for a
stichidium or tetraspore-case). The simplest

form of the spore-fruit consists of spherical

masses of spores attached to the wall of the

frond or imbedded in its substance, without
a proper conceptacle, in which latter case

the cells surrounding the mass of spores are

devoid of colouring-matter : such a fruit is

called a favellidium, and occurs in llahj-

mciiia ; and the same name is ordinarily ap-

plied to fruits of similar structure not per-
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feetly immersed, such as those of Gigartina,

Gclidium, &c, where they form tubercular

swellings on the lobes. In some cases the

tubercles present a pore at the summit,
when mature, through which the spores rind

exit. When such a fruit is wholly external,

as in Ceramium and Callithamnion, it is

called a favetta. The coecidium, charac-

teristic otDelesseria, Nitophyllum, &c,which
is nearly related to this, either occurs on
lateral branches, or is sessile on the face of

the frond, and consists of a hollow case with
thick cellular walls, containing a dense tuft

of angular spores attached to a central co-

lumn. It is generally imperforate, but oc-

casionally exhibits a pore through which
the spores escape. The ceramidium is the

most complete form of the conceptacular

fruit, and is an ovate or urn-shaped case,

furnished with an apical pore, and contain-

ing a tuft of pear-shaped spores arising from
the base of the cavity. The walls are usually

thin and membranous, and the hollow space

considerable, as in Polysiphonia, Laurencia,

Dasya, &c.

From the account given by Pringsheim,

of Ceramium, it would appeal' that these

(capsule-)spores first produce a kind of pro-

thallium, somewhat in the manner of the

higher Oryptogamia.
Peculiar bodies, forming- external warts,

and composed entirely of vertical fibres,

but without spores, called nemathecia, are

sometimes confounded with the concepta-

cular fruit, and are probably immature forms

of it.

3. The spcrmatozoids are found in peculiar

structures, to which the name of antheridia

has been applied, from the supposed analogy

to the organs so called in the other Crypto-

gamous plants. The antheridia are pro-

duced pretty much in the same situations

as the other organs of fructification, and are

always developed on different individuals.

They are collections of veiy small colour-

less cells, sometimes collected into a bunch,

as in Griffithsia, sometimes enclosed in a
transparent tube, as in Polysiphonia, cloth-

ing a kind of irregularly-shaped flat plate,

as in Laurencia, or occupying portions of

the general surface of the thallus. Each
of the minute cells is said by Nageli and
Derbes to contain a spermatozoid,—ac-

cording to the former, a spiral filament,

which he did not see move,—according

to the latter, a transparent globule, with

a tail-like appendage moving actively for a

few moments. Thuret could not see either

the spiral filament or the whip- or tail-like

appendage, but believes that the cell of the

antheridium contains a transparent cor-

puscle, spherical in Polysiphonia, more or

less elongated in other genera, presenting

no trace of a spiral thread, but with slightly

granular contents. These corpuscles were
expelled from the antheridia by a slow
movement which appeared purely mecha-
nical ; and when outside, they remained at

perfect rest.

Synopsis of the Families.

Rhodomelaceje. Frond cellular, areo-

lated or articulated. Cerumidia external.

Tetrasporcs in rows, immersed in ramuli, or

contained in proper receptacles (stichidia).

Lattrenciacea Frond cellular, con-
tinuous. Ceraniidia external. Tetraspores

scattered, immersed in the branches and
ramuli.

Cohallinace^;. Frond calcareous or

crustaceous, rigid. Ceramidia external, con-

taining the tetraspores.

DELESSERiACEiE. Frond cellular, con-

tinuous, areolated. Coecidia external. Tetra-

spores collected into definite clusters (son).

Rhodymeniace^e. Frond cellular, con-

tinuous, the superficial cells minute. Coe-
cidia external. Tetraspores scattered through
the frond, or forming undefined, cloud-like

patches.

CEYPTONEMiACEa;. Frond fibroso-cellu-

lar, composed of articulated fibres connected
together by gelatine. Fuvellidia immersed
in the frond or sub-external. Tetraspores

immersed in the frond.

CEEAMiACEiE. Frond filiform, consisting

of an articulated filament, simple or coated
with a stratum of small cells. Favellce

naked berry-like masses. Tetraspores ex-
ternal, or partially immersed.
Poephyeace^e. Frond plane and ex-

ceedingly thin, or tubular and filiform, of a
purplish colour, with oval spores in sori,

and tetraspores scattered over the frond.

(See the heads of the families for further

information.)

Bibl. Harvey, Brit. Mar. Alga, 2 ed.

1849, Phyc. Brit. ; Kiitzing, Phyeol. gen.
;

Thuret, Ann. d. Sc. Nat. 3 ser. xvi. p. 5, 4
ser. iii. p. 5 ; Derbes and Solier, ibid. 3 ser.

xiv. p. 261, 4 ser. v. p. 209 ; Pringsheim,
Berl. Bcr. 1855 ; Ann. d. Sc. Nat. 4 ser. iii.

p. 363 ; Bot. Zeitung, xv. p. 784 ; Henfrey,
Elcm. Bot. (Masters), 1870 ; Bornet and
Thuret, Ann. d. Sc. Nat. 1867, p. 166. See
also the families.
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FLOSCULA'RIA, Oken, Ehr.—A genus
of Rotatoria, of the family Floscularicea.

Char. Attached ; eyes two, red ; carapace

single
; rotatory organ divided into more

than four lohes, with elongated cilia radia-

ting from their extremities.

Eyes sometimes ahsent in the adult ani-

mals. Sheath or carapace frequently so

transparent as to be scarcely distinguish-

able. Rotatory organ with five or six lobes

;

the number, however, appears variable ; for

Ehrenberg, in regard to the genus, states in

one place that the lobes are five or six, in

another that they are always six. The so-

called proboscis is probably only one of the

lobes of the rotatory organs.

F. ornata, E. (PI. 34. fig. 32). Carapace

hyaline ; rotatory' lobes six (Ehr.), five

(Duj.), with long cilia, but no central pro-

boscis; aquatic; length 1-108".

Lobes of rotatory organ thickened at the

ends.

F. proboscidea, E. Carapace hyaline
;

rotatory organ six-lobed, with short cilia

surrounding a central proboscis ;
aquatic

;

length, when extended, 1-18". Teeth

(fig. 33).

F. campanulata, Dob. Differs from F.

ornata, Ehr. in having five lobes, and these

flattened ; aquatic ; length, when extended,

1-50".

F. cornvta, Dob. Rotatory organ five-

lobed, one of the lobes with" a narrowed,

not ciliated comu attached, arising from its

outside; cilia long; aquatic; length, when
extended, 1-40".

These exquisitely beautiful animals are

found adhering to aquatic plants, as Con-

ferva, Ceraiqphyllum, fyc.

Bibl. Ehr. Infus. 407; Duj. In fits. GOO;

Dobie, Ann. Nat, Hist. 1849, iv. p. 233;

Cubitt, Month. Mic. Jn, 1809, ii. 133 (PI.),

and 1871, vi. 83 (new spec).

FLOSCULARLEA.—A family of Rota-

toria.

Char. Furnished with a carapace or

sheath ; rotatory organ single, with a flexu-

ous, lobed or divided margin.

The cilia are often long, and only vibrate

occasionally, mostly remaining rigidly ex-

tended.
Genera.

Eyes absent 1. TvUmlaria.
Eye single 2. Stephanoceros.

, , i (single 8. IAmwas.
Eyes (Rotatory ( i aggregate, i. laciradaria.

two {organ ' yl-lobefl 5. Meticerta.

( 5- or 0-lobed (3. Floscularia.

The eyes in some of the genera (Stejiha-

noeeros and Floscirfaria) disappear in the

adult state ; so that they must be looked for

in the young, or even in the partly hatched
ova, in which they may often be distinctly

seen.

Bibl. Ehrenberg, Infus. p. 398.

FLCS'TRA, Linn. (Sea-mat).—A genus
of Cheilostomatous Polyzoa, of the order

Infundibulata, and family Flustrados.

Char. Polypidom plant-like, foliaceous,

flexible ; cells in contact, alternate, in seve-

ral rows, and on both sides of the polypi-

dom ; aperture transverse, semicircular or

lunate, valvular and subterminal. Marine.
Three British species.

F. foliaeea. Cells narrow at the base,

rounded at the end. with scattered marginal

spines. Common; about 4" high.

F. ehartacea. Cells oblong, slightly

broader in the middle ; lateral margins with
a single minute spine.

About 1" in height.

F. tntneata. Cells linear-oblong, truncate

at the end, margins without spines ;
4-5"

high.

F. carbasea= Carbasea papyrea ; F. avi-

cularis= Eur/viafaheliuta ; F. Murrayana=
Bugula Murr. ; F. membranaeea, corlacea,

and lineata = Membrnnipora m., c, and /.

Bibl. Johnston, Brit. Zooph. 342 ; Reid,

Ann. Nat, Hist, 184-5, xvi. 385 ; Busk, Brit.

Mas. Catal. p. 47.

FLUS'TRAD-E.—A family of Cheilo-

stomatous Polyzoa, of the order Infundi-

bulata.

Distinguishedby the expanded, foliaeeous,
flexible and. erect polypidom, with its nu-
merous contiguous cells. Two genera :

Flusfra. Cells on both sides.

Carbasea. Cells on one side only.

Bibl. Busk, Mar. Poli/z. (I)rit. MtU.) 46.

FLUSTREL'LA, Gray.—A genus of

Ctenostomatous Polyzoa, of the order In-

fundibulata, and family Alcyonidiadffi (?).

Incrusting, cells radiating or alternate,

the circumference with seta1 ; orifice rect-

angular.

F. hispiJa, Common near low-water

mark upon Fueus serratas. Polypidom
brown, fleshy.

Bibl. Johnston, Brit. Zooph. 368; Bed-
fern, (jn. Mie. Jn. vi. 90.

FLY. See MusCA.
FONTINA'LIS, L.—A genus of Mosses.

See Neckeua.
FOBAMINIF'FRA.—An order in the

Animal Kingdom, belonging to the Sub-

kingdom Protozoa, and class Bhisopoda.
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Char. Gelatinous, structureless, usually

microscopic, marine animals, contained
within calcareous shells, from orifices or

pores in which line retractile processes are

emitted, by which locomotion and prehen-
sion are performed.
The shells are sometimes simple, con-

sisting of a single cell or chamber (Unilo-
cular, Monothalamous, or Monostegian), as

iu Uniluculina, Cornuspira, some Trocham-
mince, Lagena, Orbuliua, Oddites, SpiriUina

;

but the cells are usually aggregated into a
compound shell (Multilocular or Polytha-
lamous). In some they are arranged end
to end in a straight row (Stichostegian), as

in some Articuliiue, some Lituulce,Nudosuria,

JProndicularia. In others, the single row is

rolled into a spiral ( Helicostegian, Nauti-
loid, Turbinoid, or Fusuline), as in Pener-
oplis, Lituola, Crktellaria, Polystomella, Glo-

bigerina, the Hotalince, Nummulina, Fusu-
liaa. Or the cells are arranged in two
alternate rows, spirally coiled (Entomoste-
gian), as in Valouliita, Bulimina. Some-
times the cells form two or three alternate

rows, but not spirally coiled (Enalloste-

gian), as in Polymarphma, Uvigerina, Texti-

laria ; whilst in others the cells are arranged

around an (imaginary) axis, upon two or

more opposing faces (Agathistegian), as in

Miliola. There are also discoidal shells

with alternately concentric cells (Cycloste-

gian ), as OrbitolUes and Cychclypeus. Many
modifications, with dimorphic and even tri-

morphic modes of growth, also exist; thus
Tcxtilaria annectens (PL 18. fig. 52) is heli-

costegian at first, enallostegian subsequent-

ly, and stichostegian at last ; whilst Bige-
nerina and Clarulina (PI. 18. figs. 50 & 51)
have only the alternate and linear modes of

growth ; and Spirulina (PI. 18. fig. 12) is

first spiral and then linear. Between the

chambers are septa, consisting of either

single or double plates, perforated by
one or more apertures (whence the name
Foraininifera), the margins of which are

sometimes tubular or prolonged to form an
imperfect tube, as shown in the same figure.

This tube is sometimes turned inwards (en-

tosolenian). As the more recently formed
chambers are often larger than the others,

the shells are often more or less conical or

pyramidal. The lines of junction of the

chambers visible externally, are called the

septal lines ; these are sometimes sunk,

sometimes raised into ridges. Frequently

the outer chambers extend laterally beyond
the inner, so as to conceal them ; they are

then said to be embracing. In a few of the

Foraminifera, the shells are composed of a
number of perfectly distinct cells, each with
a separate outer orifice (Dactylopora, PI. 18.

fig 53).

The plan of growth offers no solid ground
for the classification of these organisms;

but the character of their shell-structure

serves better; for there are two distinct

kinds of shell ; one white, opaque, and not

traversed with tubules (" porcellaneous " and
"imperforate"), such as the Millolce; the
other subtranslucent and tubular (" vitre-

ous " or " hyaline," and " perforate "), such
as Nodosarina, Bulimina, and Nummulina.
Shells of each kind, however, are liable to

become "arenaceous," by particles of sand
or minute organisms being taken up in their

structure, as Quinqueloculina, Lituola, Tro-
ehammina, Yulmdina, Textilaria and Buli-

mina.
The surface of the hyaline shells presents

a punctate appearance, arising from the
presence of very numerous foramina, which
are the outer orifices of tubules passing

through the walls of the shell. The ar-

rangement of these tubules and that of an-

other set traversing the walls and the septa,

as well as, in fact, the general structure of

the shell, may be illustrated by a descrip-

tion of the shell of Operculum arabica (PI.

47. fig. 23), in which they have been
carefully traced by Mr. Carter. Here the

outer surface, after the removal of a green-
ish epidermic layer, is seen to be covered
with large and small papilla?—the former
1-2150", the latter 1-8000" in diameter

—

neither of which are present over the
septa or at the margin of the shell. Each
of the septa encloses within its walls two
calcareous tubes, spaces, or channels, one
on each side— the intraseptal channels
(fig. 20) ; these are about 1-1000" in dia-

meter, and in their course give off two sets

of lateral branches, terminating upon the

two surfaces of the septum in which they
run. The tubes communicate at each end
with a network of smaller ones ; one set of

which ramifies in the upper, the other in

the under wall or margin of each chamber

;

these are the marginal plexuses (fig. 24 A)

;

and the former terminate upon the outer
margin of the shell (g g). Ihe inner wall
of the chambers is pierced by innumerable
tubules about 1-9000" in diameter, which
pass directly downwards from the small
papilla? on the outer surface. In a vertical

section of the shell, in addition to these
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minute tubes, seven, eight or more parallel

horizontal lines are seen (tig. 25 c) ; these

are the lines of contact of the layers com-
posing the shell, or the lines of growth. The
margin of the shell is traversed by elongated

inosculating vessels, which cause this mar-
ginal portion to break up into hollow cal-

careous spicula (fig. 24), 1-237" long and
1-000" broad. In a transverse section of

the margin, more than 100 of these are

seen, forming a triangular 'bundle or cord

(fig. 25 a), the apex being directed towards
the chamber, the base outwards forming
the free rounded margin of the shell ; and
parallel to its sides run the papillary tubes

of the chamber (fig. 25 6).

In addition to the common foramina and
the orifices of the marginal plexus, the
chambers, especially those which terminate

the series, are furnished with other larger

orifices opening externally ; these are of

various forms and differently situated ; some-
times they are round, numerous, and com-
paratively small ; at others they are single and
large, circular, semicircular, or lunate, &c.

The nature of the Foraminifera has been
very differently viewed . They were formerly

regarded as microscopic Cephalopoda, then
as Bryozoa (Polyzoa), and again as inter-

mediate between the Polypi and Echinoder-
mata. Dujardin's view, however, is now
adopted, that their structure is very simple,

and that they are closely allied to the Arcel-

lina, the body being single and composed
of a simple sarcodic substance, without the

distinct separation of organs, and the fili-

form processes (pseudopodia) which issue

from the various external apertures of the

shell, being comparable with those ofAmoeba,
Arcella, and other members of the family.

Ehrenberg and Vogt regard the various seg-

ments contained in those shells which have
septal communications as distinct animal
bodies, organically united, as in the Polyzoa;
others regard the whole as a single body.

The colour of the body is variable—yel-

low, red, green, blue, or violet. Ehrenberg
observed that the first and largest chamber,
sometimes also the second, and occasionally

those as far back as the fourth, frequently

contain a transparent colourless substance

only, whilst beyond this the cells are filled

with two differently coloured matters—one
greenish, and containing IHatonmcea;, &c,
the other being yellowish, and supposed by
him to represent the ovarium.
The nature of the contents of the intra-

septal and marginal vessels is doubtful

;

Mr. Carter regards them as performing a
water-vessel function comparable to that

of the circulating system of the sponges
(Grcmtia), whilstWilliamson and Carpenter
consider them to be filled with the organic

substance of the body.
The shells of the Foraminifera are com-

posed principally of carbonate of lime, and
therefore effervesce copiously when a dilute

acid is added to them. By carefully acting

upon the recent organisms with muriatic

acid, in the proportion of a drop of the

strong acid to a watchglassful of water
containing them, the animal is left (PI. 18.

figs. 32, 35), retaining the general form of

the shell, which it has moulded upon itself.

In the porcellaneous group the shell-matter
covers each segment of sarcode tent-wise,

the edges of the new chambers resting on
the outside of the older part of the shell.

In the "hyaline" group each segment is, in

many cases, fully enwrapped with shell,

except at the septal orifice, through which
the stolon connects the new and old seg-

ments. Besides this tubuliferous shell-layer,

many of the hyaline Foraminifera lay down
other coats before new segments are thrown
off; and these supplementary layers form
the " intermediate skeleton," in which ves-
sels or canals, for the sarcode passing out-

wards, are more or less prevalent, consti-

tuting the " Canal-system."
Recent Foraminifera can be procured by

dredging, or sometimes from the sand of the
sea-shore. They often form white lines or

bands, between tide-marks. To separate

them, the sand should be washed in fresh

water, dried, and spread upon a piece of

black paper, or the black disk (In'trod.

p. xxiv), and examined as an opaque object

;

when the shells, easily distinguished by
their forms, may be picked out by means of

a mounted bristle.

Or the dried sand may be stirred up with
water and allowed to settle ; the sandy par-

ticles will then subside, and the shells, from
their chambers being filled with air, may be
skimmed oft the surface ; or they may be
poured oft' through muslin, with the dis-

turbed water, before all the sediment has

had time to settle.

In the fossil state, the Foraminifera
abound in chalk, from which they may
be obtained in the manner directed under
Chalk; in fact this substance constitutes

one of the best sources of them for exami-
nation. In other calcareous rocks or lime-

stones they are also extremely numerous.
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Thus in the stone of which the buildings

in Paris are constructed, the shells of the

Miliolida are so abundant, that this city

may be said to be built of them.
The Nuniinulites or coin-stones which

form mountains in the Mediterranean and
North-Indian regions, and of which the

pyramids of Egypt are principally composed,
are Foraminifera (PL 47. figs. 21, 22).
Many clays, such as those of the Lias, the

Oolitic and Cretaceous series, the London
Tertiaries, those of Prnssia, Belgium, Ma-
laga, San Domingo, &c, and many shelly

sands of Tertiary age in Suffolk, Italy, Ger-
many, France, New Zealand, Australia, and
elsewhere, also yield Foraminifera by careful

washing.

See the articles Chalk and Riuzopoda.

Synoptical List of the Genera and Subgenera

of Foraminifera.

I. IMPERFORATE or PORCELLA-
NEOUS FORAMINIFERA.

1. NuBECULAEIDA.
Squamulina, Sehultze.

Nubeeularia, Defrance.

2. Miliolida.
Vertebralina, D'Orb. PI. 18. fig. 10.

a. Articidina, D'Orb. PI. 18. fig. 9.

Cornmpira, Scbultze (restricted). PI. 18.

fig. 18.

Miliola, Lamarck. PI. 18. fig. 1.

a. Uniloeulina, D'Orb. PI. 18. fig. 2.

b. Biloculina, D'Orb. PI. 18. fig. 3.

c. Trilocidina, D'Orb. PI. 18. fig. 4.

d. Quinquehcidina, D'Orb. PI. 18. figs.

5,6.

e. Criteilocidina, D'Orb.

f. Spiroloeidina, D'Orb. PI. 18. fig. 7.

Hauerina, D'Orb. PL 18. fig. 8.

Fabularia, Defrance.

3. Peneroplida.
Peneroplis, Montfort. PL 18. fig. 11.

a. Spirolina, Lamarck (restricted). PL
18. fig. 12.

b. Dendritina, D'Orb.

4. Obbicullxida.
Orbiculina, Lamarck. PL 18. fig. 19.

Orbitolites, Lamarck. PL 18. fig. 17.

a. Paronia, D'Orb.

Aheolina, D'Orb. PL 18. figs. 15, 16.

5. Dactylopoeida.
SaploporellajGiimhel^Ducti/linajZhoiez?).

PL 18. fig. 53.

Dactyloporella, Giimb. (Dactylopora, auct.

in parte). PL 18. fig. 54.

ThyrsoporeUa, Giimb.
Gyroporella, Giimb.
Cylindrellu, Giimb.
JJteria, Michelin.

Acicularia, D'Archiae.

II. ARENACEOUS FORAMINIFERA.
1. Paekeeiada.

Parkeria, Carpenter.

Loftusia, Brady.

2. Lituoleda.
Involutina, Terquem.
Endothyra, Phillips.

Trochammina, Parker and Jones. PL 18.

fig. 14.

Webbina, D'Orb. (restricted). PL 18. fig.

21.

Vakulina, D'Orb. PL 18. fig. 20.

Tetraxis, Ehrenberg.
Saecammina, Sars.

Astrorkiza, Sars.

Botellina, Carpenter.
Litaola, Lamarck. PL 18. fig. 18.

Placopsilina, D'Orb.
Haplopkragmium, Reuss.
Polyphragma, Reuss.

\_Ataxophragmium, Reuss (sandy L
mina).

Plecanium, Reuss (sandy Textilaria).~]

III. PERFORATE or HYALINE
FORAMINIFERA.

1. Lagexida.
EMipsoidina, Seguenza.
Lagena, Walker and Jacob (in Kanma-

cher). PL 18. figs. 22, 24, 25, 20,
27.

a. Entosolenia, Eln-enberg. PL 18. fig.

b. Fissurina, Reuss.
Nodosarina, Parker and Jones.

a. Glandulina, D'Orb. PL 18. fig. 28.

b. Kodosaria, Lamarck. PL 18. fig. 28.

c. Dentalina, D'Orb. PL 18. fig. 33.

d. Eentalinopsis, Reuss.
e. Linguiina, D'Orb.
f. Lingulinopsis, Reuss.

g. Rimulina, D'Orb.
h. Vagimdina, D'Orb. PL 18. fig. 35.

i. Marrjinulina, D'Orb. PL 18. figs. 30,
41 on °

]. Cristellaria. Lamk. PL 18. figs. 34.

37.

k. Plamdaria, Defr.
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I. Flabellina, D'Orb. PI. 18. fig. 38.

m. Froiulicularia, D'Orb. PL 18. fig. 39.

II. Amphimorphma, Neugeb.
Orthocerina, D'Orb. PI. 18. fig. 36.

2. POLYMOIIPHINIDA.
PolymorpMna, D'Orb. PI. 18. figs. 40, 41,

42, 43.

a. Dimorphina, D'Orb. (restricted).

Uvigerina, D'Orb. PI. 18. fig. 44.

a. Sagrina, D'Orb. (restricted).

3. BULIMINIDA.
Bidimina, D'Orb. PI. 18. fig. 40.

a. Rolin'na, D'Orb.

b. Virgulina, D'Orb.

c. Bifarina, P. & J.

d. Robertina, D'Orb.

e. Ataxophragmium, Reuss (sandy).

CassiduUnu, D'Orb. PL 18, fig. 45.

a. Fhreiiberyiiui, Reuss.

4. Textilaiuda.
Texbilaria, Defrance. PL 18. figs. 47, 52.

a. Vuloalina, D'Orb. PL 18. fig. 49.

b. Oumeolina, D'Orb.

c. Spiroplecta, Elirenb.

d. Bigenerina, D'Orb. PI. 18. fig. 50.

c. Venilina, G umbel.

f. Clavidina,D'Orb. (restricted). PL 18.

fig. 51.

g. Verneuilina, D'Orb.

n. Trita.via, Reuss.

i. Candeina, D'Orb.

j. Gaudryina, D'Orb. PL 18. fig. 48.

k. Ileterostoine/la, Reuss.

1. Plecanium, Reuss (sandy).

5. Globigerinida.
1. Globigerinina.

Oddites, Lamarck.
OrhtUna, D'Orb. PL 47. fig. 1.

Ghbigerina, D'Orb. PL 47. figs. 2, 3.

Pullenia, Parker and Jones.

Spharoidina, D'Orb. PL 47. fig. 4.

Allomorphina, Reuss.

C/iilostomella, Reuss.

Carpentaria, Gray.

2. Ro/alina.

Spirillina, Elirenb. (restricted). PL 47.

fig. 5.

Discorbma, Parker and Jones. PL 47.

fig. 7.

Planorbidina, D'Orb. PL 47. figs. 6,

10, 12.

a. Planuliua, D'Orb.
b. TruncatuMna, D'Orb. PL 47. fig. 9.

Fahinnlina, Parker and Jones. PL 18 A.

ligs. 11,10.

liuta/ia, Lamarck (restricted). PL 47.

figs. 13, 14.

Cymbalopora, Von Ilagenow. PL 47.

fig. 17.

Thalamoporci, Reuss.
Calcarina, D'Orb. PL 47. fig. 27.

Tinopurus, Monti'ort.

PateUina, Williamson. PL 47. fig. 8.

Polytrema, Risso.

3. PulystomeUina.

PotystomeUa, Lamarck. PL 18. fig. 55

;

PL 47. figs. 19, 20.

a. Nonionina, D'Orb. PL 47. fig. 18.

4. Nummulinina.
Nummulina, D'Orb. PL 47. figs. 21,

22.

a. Operculina, D'Orb. PL 47. figs. 23,

24 25 20
b. Assilina, D'Orb.

Amphisteyina, D'Orb. PL 47. fig. 28.

Eeterostegina, D'Orb.
Oycloclypeus, Carpenter.

Orbitoides, D'Orb.
Fasulina, Fiscber. PL 47. fig. 15,

Orubias, d'Eicbwald.
Eozoon, Dawson.

Bibl. D'Orbigny, Diet. Sc. Nat. 182G, vii.

;

Mem. Soe. Geol. France, iv. i. ; Diet. Pfllist.

Nat. 1845, v. ; Furainin. foss. Vien. 1840
;

Ebrenb. Mikrogeologie, 1854 ; id. Abhandl.
Akad. Berlin, 1838,' 1839, 1841, 1847, &c.

;

Weaver, Ann. N. II. 1841, vii. 290, 374;
Dujardin, Ann. d. Se. Nat. 1835, iv. and v.

;

Clark, Ann. Nat. Hist. 1849, iii. 388, 1850, v.

101 ; Williamson, Trans. Micr. Soc. ii., and
Recent Foraminif. (Ray Sue.) ; Carpenter,

Trans. Geol. Sue. 1849 ; The Microscope

;

Phil. Trans. 1850, 59, 00, 09 ; Intrud. Foram.

;

Carter, Ann. Nat. Hist. 1852, x., 1253, xi.,

and 1854, xiv. ; Scbultze, Ueber Organism.
Pulythal. ; Midler's Archir, 1850 (Q. /. Micr.

Soc. v. 220); IVieymann s Archie, 1800 (Ann.

N. II. 3. vii. 300
)

; Parker, Jones, and 1 irady,

Ann. N. II. 2. xix. ; 3, iii., iv., vi., viii., xi.,

xii., xv., xvi. ; 4, iv., vi., viii., ix., x. ; Q. J.

Geol. Sue. xvi. 292, 452 ; xxviii. 103 ; Phil.

Trans. 1805 ; Tr. Linn. Soc. 1804 and 1870

;

Monvgr. Cray Fur. (Pal. Soc.) 1800; Reuss,
Terst. Rohm. lucid. 1845-40; Saiding. Alt-

handl. iv. ; DenkscA. Akad. Wien, L, vii.,

xxiii., xxv. ; Sitz. Ah. Wien, passim ; Zeitsch.

dent. geol. Ges. iii., vii., &c. ; Giimbel, .14-

handl. bayr. Ah. x. &c. ; also tbe memoirs
of Soldani, Romer, Yon Ilagenow, Philippi,

Reuss, Czjzek, Alth, Bornemann, Egger,

Neugeboreu, lvairer, Stacbe, Schwager,
&c.
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FOR 'DA, Heyden. See Aphid-s:.

FORFICULA, Linn.
F. auricularis is the common earwig.

FORMIC ACID, or acid of ants.—This
acid occurs in ants, especially the red ant,

Formica rufa ; in the stinging hairs of some
insects, as of the procession - caterpillar

(Iiombyxprocessiunia) ; and in the poisonous
secretion of the stings of insects

;
perhaps

also in the stinging organs of the Acalephse
and Polypes. In the higher animals it is a
frequent product of the oxidation of organic

substances, and is also found in the juice

of flesh, in the urine, in vomited liquids,

and in the blood, also in the stinging

hairs of the nettle &c.

See Chemistry.
FOSSIL INFUSORIA.— The fossil

valves of the Diatomacese were formerly so

called. See Diatomaceje.
FOSSIL WOOD.—This occurs in very

different conditions:—as, for example, con-

verted into lignite, and the modifications

of coal ; or with the vegetable substance

almost entirely removed and replaced by
silex, preserving all the organic forms of the

tissues. The mode ofexamining and mount-
ing Coal, &c, is given under that article.

Silicified woods which have been completely

infiltrated and solidified require to be cut

into thin sections and polished by the lapi-

dary ; the friable kinds, where the infiltra-

tion has merely filled the cavities of the

cells and vessels, may be split with a knife

and mounted in balsam. Examples are given

in PI. 19. figs. 29-33. PL 39. fig. 32, ex-

hibits concretions of silica imitating struc-

ture. The stems of Palms and Dicotyledo-

nous trees are met with completely con-

verted into siliceous blocks,sections ofwhich
exhibit all the minutiae of the structure.

FOSSOMBRO'NIA, Raddi.—A genus of

Pellieae (Hepaticse), nearly allied in the

character of its vegetative structure to the

Jungermannieae, having large, squarish,

irregularly waved leaves. The stout stems

are procumbent, and set with purple radi-

cles all along the underside. The fruit-

stalk arises from the underside of the stem,

and turns back ; the periebaste is very large

;

and the capsule bursts irregularly into four

slender erose valves. F. pusilla is the Junger-

mannia pusilla of the British Flora ; found
chiefly on clay banks.

Bibl. Hook. Brit. Jungerm. pi. 69, Brit.

F/or. ii. pt. 2. p. 117; Endlicher, Gen. Plant.

suppl. i. no. 472-7.

FOVIL'LA.—The name applied to the

minute granules contained in the liquid

filling the pollen-cell and passing into the

pollen-tube of Flowering Plants. These
minute granules, which are of various but

altogether indefinite sizes, exhibit an active

quivering motion—the ' molecular motion,'

as it is called—which is displayed in the

same way by all finely-divided solid sub-

stances, living or dead, and is apparently

dependent on purely physical causes. They
appear to consist of starch- grains, minute
globules of oil, and granules of protoplasm

probably composed of proteine compounds.
These granules are exceedingly transparent

in many kinds of pollen when fresh, appa-
rently from their refracting power being

nearly equal to that of the fluid surrounding

them. The granules may then be made
visible by adding water.

FRAGrlLA'RIA, Lyngb. — A genus of

Diatomaceae (Cohort Fragilarieas).

Char. Frustules (in front view) linear,

symmetrical, united into straight or twisted

flat filaments; valves lanceolate, oblong or

linear.

Differs from Diatoma in the filaments not

becoming separated into zigzag chains.

Transverse striae only visible under oblique

or " stopped " illumination.

Kiitzing enumerates sixteen species, of

which ten are doubtful. Rabenhorst admits
9 species, with numerous varieties.

F. eapueina,K. (F.rhabdosoma,~E.') (PI. 12.

fig. 33). Frustules linear in front view

;

valves narrowly and acutely lanceolate

;

breadth of filament 1-700". Aquatic.

Common in pools, &c.

/3. Valves attenuate towards the obtuse

ends.

F. virescens, Ralfs (F. pectmaWs, Ehr.).

Frustules in front view linear, rectangular

or cuneate ; valves obtuse at the contracted

and produced ends. Aquatic. Endochrome
green.

j3. Valves cohering by the angles only.

F. striahda. Valves linear, narrowed
towards the very obtuse ends. Marine.

Bebe. Kiitzing, Bacill. p. 45 ; id. Sp. Ala
p. 14 ; Ralfs, Ann. Nat, Hist. 1843, xii. 106
Smith, Brit. Diat. ii. 21 ; Rabenhorst, Flor.

Ah/, i. p. 118.

FREDERICEL'LA, Gervais.—A genus
of Polyzoa, of the order Hippocrepia, and
family Plurnatellidae.

Char. Polypidom fixed, coriaceous, tubu-
lar, branched

;
polypes protruding from the

ends of the branches ; tentacular disk nearly

circular ; tentacles about twenty-four, ar-



FREIA.
[ ] FRONTONIA.

ranged on the margin of the disk in a single

series, and invested at their origin by a
membrane. Aquatic.

F. sultana. Polype-cells erect, cylindrical.

Height of polypidom about 2"
; tufted,

shrubby; stem dichotomously branched.

Eggs bean-shaped, smooth.
-biBL. Allman, Freshw. Polyzoa{Ray Soc),

UJ; Johnston, Br. Zooph. p. 405.

FREPA, CI. & L.—A genus of Infusoria,

of the family Bursarina.

Char. Those of Stentor, with the buccal

spire borne by an anterior membranous bi-

lobed expansion.

3 species : marine.

F. elegams (PI. 48. fig. 1.)

Bibl. Clap, and Lachm. Infus. p. 217

;

St. Wright, Qu,. Mie. Jn. 1862, p. 217.

FREY'A. See Feeia.
FROG.—The common frog (Rana tempo-

raria) affords a means of studying several

interesting points of structure. Thus, by
gently scraping the back of the roof of the
mouth with the handle of a scalpel, ciliated

epithelium (PL 40. fig. 13) maybe obtained,

and the ciliary movement studied. The
circulation in the web of the foot, and the

phenomena of inflammation may be ob-
served, by enclosing a frog in a wet bag,

leaving one leg projecting. The bag con-
taining the frog may then be placed upon a

plate of wood, with a circular aperture at

one end, over which the foot is to be ex-
tended by tying the toes with silk or cotton

threads to little tacks or nails driven into

the wooden plate. Metal "frog-plates"

are sold for the purpose. Sections of the

kidney of the frog, made with a Valentin's

knife, will show the ciliated epithelium of

the necks of the urinary tubules. The
circulation of the blood in the lungs and
the mesenteiy may be examined ; but the

animal should be rendered insensible by
chloroform before the experiment.

The ova of the frog (frogs' spawn) have
formed the subject of some of our most
interesting experiments on impregnation
and development. The larva? (tadpoles)

exhibit well the circulation in the gills, tail,

and more transparent parts, and afford easily

obtained materials for the study of the de-
velopment of the tissues. The chorda dor-
salis is well seen in a young tadpole. The
frog and tadpole, however, are inferior in

most respects to the Triton and its larva for

exhibiting these phenomena.
The injected organs of the frog afford

most interesting and beautiful preparations,

especially the lungs, kidneys, skin, tongue,

and web of the foot. The injection should
be thrown in at the heart, and the slightest

possible force used.

The simplest method of killing a frog

without injury, is to immerse aud retain it

in warm water. The primary effect of this

process, however, is only that of producing
asphyxia ; so that if it be removed from the

water and exposed to the air too soon after

immersion, even, as in injection, after the
pipe has been fixed in the heart, it will re-

vive ; and probably when the operator has
returned from stirring the injection, the frog

will have vanished, and may be found jump-
ing on the floor. Such unnecessary cruelty

may easily be avoided by attending to the

above remark.
The muscles of the frog often contain

a nematoid parasite (Myoryktes Weiss-
inanni).

FRONDICULA'RIA, Defr—This pseu-
do-genus comprisescomplanatestichostegian
Nodosarince, which have geniculate or chev-

ron chambers. They are the extremely
compressed and dilated forms of the group,

having the quasi-genus Lingulina to connect

them with the cylindrical Nodosarics. In
Frondicularia the shell is equilateral ; nar-

row-oblong, rhomboidal, or ovate
;
greatly

compressed ; chambers in a straight row,
depressed, each forming two sides of a tri-

angle, with the angle sometimes prolonged

;

septal lines often raised as ridges ; interme-

diate spaces sometimes striate ; first cham-
ber oval; aperture roimd, on the upper
angle.

Recent in the Atlantic. Fossil in the

Tertiaries of Italy, Spain, and West Indies
;

and abundant in the Chalk, Gault, Lias, and
other fossil clays. Fr. spathulata (PL 18.

fig. 39) shows the early portion of a speci-

men from the Chalk, closely allied to the

typical Fr. complanata, Defr.
' Bibl. D'Orbigny, For. Foss. 57 ; Wil-
liamson, Fee. For. 23 ; Morris, Brit. Foss.

35; Reuss, Bo/un. Kreicl.; Carpenter, In-

trocl. For. 100, 164.

FRONTONIA, Ehr.—A genus of Infu-

soria, of the family Bursarina (CI. & L.).

Char. Resembles Ophryoglena, except in

the absence of the watch-glass organ.

Most of the species of Dujardin's genus
Panophrys belong here.

F. leueas (Bursaria I., Ehr.). Parenchyma
armed with trichocysts ; buccal fossa oval,

pointed behind ; a single contractile vesicle.

Aquatic.
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Bibl. Ehrenberg, Infos. 329; Clap. &
Lachm. Infus. p. 259.

FRULLA'NIA,Raddi.—A genus of Jun-
gerinannieos (Hepaticre), containing three

British species, the Junyermannia Hutchin-
sim, dilatata, and Tamarisci of Hooker's

British Flora. F. dilatata is very common,
creeping on the hark of trees, its dark brown
dry foliage appearing like minute spreading

Fig 251.

Frullania Tamarisci.

Portion of a Btem, with branches bearing the perichjetes

from which the sporanges emerge.

Magn. a dianis.

blotches ; the almost sessile capsules are

somewhat inconspicuous, but are distin-

guished by their whitish colour. The valves

of the capsule and the elaters afford beauti-

ful microscopic objects, illustrative of the

spiral structures in cells. F. Tamarisci

(fig. 251) has longer and more regularly pin-

nate stems, forming large lax tufts on the

ground and low bushes, chiefly in Subalpine
countries.

Bibl. Hook. Brit. Junyerman. pis. 1, 5, 6;

Brit. Flora, ii. pt. 1. p. 128 ; Endlicher, Gen.
Plant. Suppl. i. No. 472-10.

FRUSTU'LIA, Ag.—A genus of Diato-
macese.

Char. Frustules naviculoid, free or irre-

gularly scattered through an amorphous
gelatinous mass ; valves elliptic-lanceolate,

without central and terminal nodules ; lon-

gitudinal line interrupted in the middle.
Aquatic.

F. salina, Ehr. Frustules in front view
very narrowly linear, rounded at the ends

;

valves suddenly acute at the ends; transverse

striae evident
;
gelatinous envelope conti-

nuous ; length of frustules 1-2200 to 1-864".

Found in a saline spring.

This organism is of particular interest,

as having formed the subject of Schmidt's

ultimate anatysis, in which he determined
the presence of cellulose. (Diatomaceje,
p. 238.)

F. suxonica, Rab. (PI. 14. fig. 17). Frus-
tules in front view linear, rounded at the

ends ; valves elliptical, somewhat acute.

Forms dirty olive-brown, gelatinous, tre-

mulous masses, contained in small pits in

rocks.

F. membranacea, nobis (PI. 41. fig. 6).

Frustules in front view linear, very slightly

narrowed towards the ends ; valves lanceo-

late, constricted near the obtuse ends

;

length of frustules 1-1250".

Found abundantly forming a thin stratum
or film upon the sides of a glass jar con-

taining water-plants.

Rabenhorst describes 5 species.

Bibl. Ehrenb. Infus. p. 232 ; Kiitzing,

Bacill. p. 109 ; id. Sp. Alg. p. 96 ; Rabenhorst,

Flora Ah/, i. p. 227.

FUCA'CE.F— A family of Fucoideas.

Olive-coloured inarticulate sea-weeds, whose
reproductive organs are borne in stalked sacs

upon the walls ofsphericalcavitiesexcavated

in the substance of the frond. Fructification,

sporanges or spore-sacs and antheridia. The
spores of Fucus divide into two, four, or

eight within the sac ; those of the other

genera remain undivided. The antheridia

are filled with spermatozoids (or anthero-

zoids), which in Fucus have been seen to

fertilize the spores. See Fucus.

British Genera.

* Air-vessels stalked.

Saryassum. Branches bearing ribbed

leaves ; air-vessels simple.

Halidrys. Frond linear, pinnate, leaf-

less ; air-vessels divided into several cells

by transverse partitions.

** Air-vessels immersed in the substance of
the frond or absent.

Cystoseira. Root scutate. Frond much
branched, bushy. Receptacles cellular.

Pycnophycus. Root branching. Frond
cylindrical. Receptacles cellular.

Fucus. Root scutate. Frond dichotomous.
Receptacles filled with mucus, traversed by
jointed threads.

Himanthalia. Root scutate. Frond cup-
shaped. Receptacles (frond-like) very long,

strap-shaped, dichotomously branched.

FUCOI'DE.F;, or MELANOSPOREtE.
—An order of Algas, deriving their ordinary

name from the Fumes or Wrack, one of the

most frequent genera of the family. They
y2
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present many remarkable points of difference

from the red sea-weeds in their higher forms,

while the lowest forms approach the simpler

genera of that order and the higher forms of

the Chlorosperms. The Fucoids are exclu-

sively marine, and are at once distinguished

by their olive or dark-brown colour ; and
although some of the larger kinds grow in

deep water, the majority are met with on
rocks between high- and low-water mark,
where they are exposed to the atmosphere
at each efflux of the sea : those which are

occasionall}' drawn up from deep water prove

that this exposure is necessary for healthy
growth, by their weak structure and the

absence of fructification. Some of them
are also provided with air-bladders, which
maintain them floating or erect and with at

least their upper lobes little beneath the

surface of the water. These air-bladders

are very well seen in our common Bladder-

wrack (Fucks vesiculosus, fig. 252 ), and still

more so in the celebrated Gulf-weed (Sar-

gassum baccifcrum), where the stalked berry-

like bladders are the most striking feature

of the plant.

All the larger kinds grow on rocks, to

which they are attached by a root-like

structure, of somewhat conical form, cleav-

ing, like the ' sucker' with which school-boys

lift stones, to the rock ; in nian}r this cone
is solid, and composed of tough cellular

tissue ; in others, especially the Laminaria-
ceaB, it is composed of a number of stout,

superjacent, branched cords, growing out of

the frond one above another, and attaching

themselves to the rock, like the roots of a
Tree fern or a Palm. Some (Pucnophycus)
spring from a creeping stem-like portion,

spreading in a netted mass over the rocks,

—

while many of the smaller are parasitical or,

more properly, epiphytic, growing on the

fronds of the larger kinds, to which they
attach themselves by minute ' sucker '-like

disks. Some appear to be true parasites

(ElacJiistcte and Myrionemata). Several are

of minute size, but very few strictly micro-
scopic. Almost all present three regions,

resembling respectively the root, stem, and
leaf or leaves of the higher plants, although

they are not ordinarily regarded as the

morphological analogues of them. In a few
cases the frond is a shapeless mass or crust,

lying close to the surface of the rocks. None
become calcified like the Corallines.

The fructification of these plants is still in

a somewhat obscure condition as regards the

order in general ; for great apparent diversi-

ties occur in the physiological phenomena
presented by what at first appear like iden-

tical structures. We have here, as in the

Floridece, three distinct forms of reproductive

structure, known respectively as :—1, zoo-

spores ; 2, spores ; and 3, spermatozoids.

1. The zoospores are the reproductive bo-

dies most frequently met with
; and in the

lower forms the arrangements are not very

different from those in the filamentous Con-
fervoids. In Ectocarpus, where the frond

is composed of jointed cellular filaments,

the cells at the ends of the branches, or

other articulations, become enlarged and
filled with granular matter which is ulti-

mately converted into zoospores. These en-

larged cells are called by Thuret sporanges,

and are commonly described as spores in

algological works ; but they burst and dis-

charge the numerous microscopic zoospores,

which are pear-shaped, with a clear, beak-
like, narrow end, of olive colour, and have
two cilia, not arising from the beak, but
from a reddish point on the coloured por-

tion ; one cilium is longer than the other,

and directed forwards ; the other is short,

and trails behind like a kind of rudder.

Their movements are very active ; and they
seek the light. When they germinate, they
become immovable and spherical, acquire

a membranous coat, and emit a tubular pro-

longation, which soon becomes divided by
cross septa, and is developed into a new
frond. In some cases the sporanges are

multilocular (trichosporanges), consisting of

very slender, and usually rather short, j ointed

filaments, in each joint (cell) of which a

single zoospore is produced. These occur in

considerable number, occupying the same
place as the unilocular kind,which they some-
times accompany ; and the two forms appear
to pass one into the other. The zoospores

are perfectly similar, except that those pro-

duced singly in the filaments are not so

large as those developed in large numbers
in the large, ovate, unilocular sporanges.

The two forms of sporange producing
zoospores have been found in the Myrione-
macese, Chordariacea3,Sporoehnacea3, Punc-
tariaceaj, and Dictyosiphonacea? ; in Chorda
lomcntaria only the multilocular, and in the

other Laininariaceas only the unilocular,

have been seen at present.

The Cutleriaceas present the remarkable
phenomenon of the occurrence of sporanges

containing zoospores together with anthe-

ridia analogous to those of the Fucace.s3.

(See Cutlehia.)
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2. The spores occur in the Dictyotaceae

and the Fueaceas, as large granular bodies of

ovate form, enclosed in a sac or sporange
(perispore), and clothed besides by a gela-

tinous coat called the epispore; these large

spores are always devoid of power of motion.

In some eases they are simple reproductive

spores ; in others they subdivide, after es-

caping from the perispore, into two, four, or

eight sporules, each capable of germination.

(See Fucus, and figs. 253, 256.) In the

Dictyotaceae these spores are collected into

definite groups (son) on the surface of the

frond. In the Fucacere the spores are found
in spherical cavities immersed in the sub-
stance of the frond, sometimes occurring in

all parts, sometimes collected in special

regions. These cavities communicate with
the external surface by pores, and are usually

perceptible from the swollen slimy appear-
ance where they open. Where no general

receptacles exist, the little spherical cham-
bers are excavated in the frond ; where these

do occur, as in Fucus, the spherical cham-
bers are attached to the inside of their walls,

one beneath each external pore. These
chambers, called by some seaphiclia, by
others conceptacles, contain spores or anthe-

ridia, or both. The spores occur in sacs

consisting of a cell (perispore) springing

from the wall of the chamber. (See Ftjctjs.)

3. The spermatozoids have been met with,

as well as zoospores, in the Cutleriacese.

The spermatozoids (or antherozoids, as Thu-
ret terms them) exactly resemble those of

SaZidrys and Pyenophycus, described below.

In Dictyota the spermatozoids occur on
separate plants, in antheridia grouped in

sori like the spore-fruit.

In the Fucacece the spermatozoids or

antherozoids occur with the spores above
described. In Fucus canalieulutus (Pelvetia,

Dene, and Thuret) and F. platicarpus (Thu-
ret) the antheridia are found, in company
with the spores, in the conceptacles ; in the

other species of Fucus the two kinds of

organs are never met with together in the
same conceptacle ; in Himanthalia lorea

they are on distinct plants ; in Halidrys
siliquosa intermingled, and in Pycnophyeus
tuberculatus in the same chamber, but not

mixed. The antheridia of these plants

consist of transparent ovoid sacs, inserted

in great number on the branched hairs

(paranemata) (fig
-

. 254) clothing the inside

of the fruit-chambers or scaphidia. In some
genera they have a double coat, in others

only one; when two exist, the inner is

expelled as a sac on the rupture of the an-
theridium; when only one exists, the sper-

matozoids are expelled individually and
freely from the single coat, which always
remains attached upon its support. The
spermatozoids or antherozoids found in

these sacs are little hyaline globules, each
enclosing a granule of grey colour in Fucus
canalieulutus, red-orange in all other species

of Fucus and other genera. They bear two
locomotive cilia, very slender, and of unequal
length. The form of the corpuscles and the
arrangement of the cilia differ in different

genera. In all the species of Fucus the
spermatozoids are of the shape of little

bottles, the neck of which, always foremost
in the movement, bears the shortest cilium

;

the longer arises from the coloured granule,

and trails behind. In Halidrys, Pycnophyeus,
and Cystoseira, the corpuscle is oval or

spherical in one dimension, and compressed,
sometimes a little convex, in the other

;

both the cilia are inserted on the red granule,

and during the locomotion the corpuscle

turns upon its own axis, with the longer
cilium in advance, vibrating with rapidity,

while the shorter is motionless. In Himan-
thalia the antheridia have a double coat ; the
form of the antherozoids is not clearly made
out. The antherozoids of the Fucaeese have
been shown by Thuret, their discoverer, to

be analogous to the spermatozoids of the
higher Cryptogamia, and to perform a ferti-

lizing- function, not to reproduce the plant

like the zoospores of the other families
;

and the multiplication appears to be effected

solely by the large olive-coloured spores.

(See Fucace^e.)

Synopsis of the Families.

Fucace^;. Frond leathery or mem-
branous, cellular. Fructification : spores and
antheridia contained together or separately

in spherical cavities imbedded in the frond.

Dictyotaceae. Frond cellular, flat,

compact. Fructification : spores, antheridia

(and tetraspores ?) arranged in definite spots

or lines (sori) on the surface.

Cutleriace2e. Frond cellular, com-
pact, ribless. Fructification : dot-like scat-

tered collections of sporanges divided into

eight compartments ; and antheridia (?) con-

sisting of chambered filaments in groups of

curved j ointed hairs.

Laminaeiace^;. Frond leathery or gela-

tinous, cellular. Fructification : unilocular

sporanyes in indefinite cloud-like patches,

or covering the whole surface of the frond
;



FUOUS. [ 32G ] FTJCUS.

or muUrfocular sporanges clothing the whole
surface of the. frond like an epidermis.

DiCTYOSiPHONACBiE. Frond cylindrical,

branched, of filamentous structure. Fruc-
tification : ovoid sporanges imbedded length-

ways in the substance of the frond, opening

by a pore on the surface.

Punctaeiaceje. Frond cylindrical or

flat, unbranched, cellular. Fructification :

ovate sporanges in groups on the surface,

intermixed with clavate filaments (jpara-

physes).

SpOEOCHNACEiE. JVowneathery or mem-
branous, cellular, branched. Fructification :

unilocular or multilocular sporanges attached
to external jointed filaments, free or collect-

ed in knob-like masses.

CHOBDARiACEiE. JVoHo'cartilaginous or

gelatinous, composed of horizontal and ver-

tical jointed filaments interlaced. Fructifi-

cation : unilocular sporanges springing from
the base of the vertical filaments forming
the epidermis of the frond ; and multilocidar

sporanges developed later from the filaments

surrounding the former.

Myeiokemaceje. Frond tuber-shaped,

crustaceous, or spreading as a crust, of fila-

mentous structure. Fructification: unilocular

and midtilocular sporanges attached to the
superficial filaments, and concealed among
them.

Eotocaepaceje. Frond filiform, jointed.

Fructification : unilocular sporanges, ovate
sacs developed at the ends or interme-
diate joints of the filaments; and multi-

locidar sporanges, consisting of minute
jointed filaments found in similar situa-

tions. Antheridia with spermatozoids have
been found in Sphacelaria.

Bibl. See that of the Families.

FU'CUS, Linn.—A genus of Fucacese
(Fucoid Algre), including some of the com-
monest and most abundant of our olive-

coloured sea-weeds, growing upon rocks
and stones between tide-marks, their large

fronds waving in the water at high tide,

and lying matted together over the rocks
when the tide is out; continually cast
ashore in quantities after rough weather.
F. vcsiculosus, the common bladder-wrack, is

familiar to every one who has visited a sea-
coast. Decaisne and Thuret divide the
genus into three : JPelvetia (F. canaliculatus),

Ozothallia (F. nodosus), and Funis proper,
including F. scrratus, vcsiculosus, and cera-
noides.

In F nodosus and F. Mackaii the recep-
tacles are lateral and stalked ; but in all the

rest they are terminal and continuous with
the frond (fig. 252), forming oval thickened

Fiff. 252.

End of a branch of F. vesiculosa, bearing two terminal
receptacles.

Half the nat. size.

clubs, on which, by the naked eye, may be
distinguished a number of spots or pores.

These are the orifices of the conceptacles,

which are globular cases immersed in the
substance of the receptacle, and communi-
cating with the outer surface by a pore (fig.

253). The central portion of the receptacle

is filled up with a delicate network ofjointed

filaments surrounded by a gelatinous sub-

stance, this medullary structure forming a
bond of union between the numerous con-
ceptacles. The internal wall of the con-
ceptacles is lined with a dense mass of de-

licate jointed filaments (fig. 253) standing

vertically (paraphyses), among which ap-

pear the stalked spore-sacs, alone in the

dioecious and monoecious forms, mixed witli

Fte 253.

Section of a conceptacle of F. canalicnlatns, containing
sporanges, antheridia, and paraphysea

Magnified 40 diameters.

antheridia in the hermaphrodite. The an-
theridia occur alone in similar conceptacles
in the moncecious and dioecious forms. F.
canaliculatus is hermaphrodite (like Pycna-
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phycus tuhercnlatas, which, however, has an-
theridia only at the upper part of the eon-
eeptaele, near the pore, spore-sacs at the
lower part) ; in F. serratus, eeranoides, vesi-

citfostis, and nodosus the male and female
conceptacles occur usually on distinct plants

;

but both kinds sometimes occur on F. nodo-
sus. The male and female individuals of
the dioecious species may often be distin-

guished, when mature, by the yellowish
colour the antheridia give to the recep-
tacles; and if these are exposed for a short
time to the air, the antheridia are expelled
in masses through the pores of the con-
ceptacles, and form little orange-coloured
papillae. The female plants under similar

circumstances exhibit olive-coloured papillse

at the mouths of the pores, consisting of
masses of spores.

The sporant/es or spore-sacs consist of
ovate sacs, stalked, on the walls of the con-
ceptacle (fig. 253) ; they have a double
membrane—an outer, the sporange or peri-

spore, and an inner, the epispore : these are

undistinguishable until the spores escape;
but then the epispore becomes evident as an
inner sac. The epispore encloses at first a
mass of olive-coloured cell-contents ; in F.
canalicidaius (Pehetia) this divides into two
spores, in F. nodosus (Ozothallia) into four,

and in F. serratus, vesicidosns, and the other
Fiici proper, into eight, by segmentation.
When mature, the sporange bursts at the
apex ; the epispore enclosing the spores is

expelled, and makes its way towards the
pore of the conceptacle, and falls into the
water, where it undergoes the following
modifications. Taking F. vesicidosns as an
example, the expelled epispore encloses
eight spores, forming what Thuret calls an
octospore. This swells ; and the spores be-
come rounded, separating from each other

;

and the upper part of the epispore begins to
dissolve. The spores become removed from
the lower part of the epispore (marked by
the impression of the stalk of the sporange)

;

and it then becomes evident that they are
enclosed in a third membrane, which is at-

tached to the epispore in the centre of its

base, so that as the spores emerge from the
dissolving summit of the epispore the in-

ternal membrane becomes stretched upward,
until it finally bursts and sets the spores free.

These changes of the octospore are generally
passed through in about an hour, sometimes
much more rapidly.

The antheridia consist of minute ovate
sacs, attached in great numbers to hair-like

filaments g-rowing from the internal surface

of the conceptacle (fig. 254). When young,

Fig. 254. Fig

Fig. 254. A branched cell of F. nodosus, bearing a per-
fect and an imperfect antheridiiun. Majrn. 200 diams.

Fig. 255. Sac of an antheridium of F. serratns, nearly-

empty. Magn. 400 diams.

they are filled with colourless granular
matter ; but subsequently this becomes con-
densed into little corpuscles (spiermatozoids

or ant/ierozoids), forming a greyish mass
dotted with orange points. The sac is

double ; and the internal one is expelled

from the outer like the epispore from the
sporange, and finds its way out from the

pore of the conceptacle. The spermatozoids
which fill up the central part begin to move
actively ; and the sac soon bursts at one or

both ends to discharge them. The sperma-
tozoids (fig. 255) are excessively minute,

transparent bodies, scarcely 1-5000'' long,

enclosing a granule of an orange-colour in

most spores, but greyish in F. canalieidatus.

The spermatozoids have two cilia, of un-
equal length, one directed forwards, the
other backwards ; the form of the sperma-
tozoids and the direction of the cilia vary
in different species,—the one directed for-

ward usually moving with great rapidity,

and producing locomotion, while the other

trails behind like a rudder.

The most interesting and important point

connected with the genus Fucus is the
process of fecundation, which has been
distinctly made out by Thuret, showing the

existence of sexes in the Alg83, at least in

one family.

When a drop of (sea-) water containing

active spermatozoids is added, upon a slide

upon which the free spores above described

have been previously placed, the whole
operation of the fertilization may be traced

under the microscope. The spermatozoids

attach themselves in great numbers to the

spores, and by the motion of the cilia com-
municate tothem a rotatory movement, often

very rapid. The field of the microscope
becomes covered with these large brownish
spheres bristling with spermatozoids, and
rolling in all directions among the crowd of
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those still unattached. After about half an
hour, the movement of the spores ceases

;

the spermatozoids move for some time
longer. In a few minutes after the contact

of the spermatozoids, such fertilized spores

will he found coated with a membrane, the

presence of which is readily made out by
placing the spore in syrup, which causes

the granular contents to contract and shrink

away from the envelope, which, moreover,

may be coloured blue by sulphuric acid and
iodine. The spore next begins to enlarge

and grow by cell-division, one end becoming-

elongated into a transparent filament like a

radicle (fig. 256) ; several more of these are

Fig. 256.

Spores of F. serratus in various stages of germination.

Magnified 100 diameters.

afterwards formed as the upper part grows
;

and they become organs of attachment by
which the young frond is fixed to a stone or

other support. The above description cor-

responds in all essentials to the process as

it occurs in the other species. The spores

of F. resiculosus have been fertilized with
spermatozoids of F. serratus by Thuret;
but no other experiments of hybridation
were successful.

One or two other points deserve notice.

The orange spot of the spermatozoids is co-

loured blue by sulphuric acid (like Chloro-
phyll). Sugar aud sulphuric acid colour

the spermatozoids red (Pboteine). The
membrane of the sporange (pcrispore) is

coloured blue by sulphuric acid and iodine

(Cellulose) ; but this is not the case with
the epispore nor the internal membrane,
even after treatment with caustic potash.

In F. eanalieulatits, however, there is a la-

minated coat immediately surrounding the

spores, which when placed in sea-water

separate, while the coat swells and forms a

kind of gelatinous envelope, which appears
as if covered with cilia ; these pseudo-cilia

seem to be analogous to the similar appear-

ances in the gelatinous sheath of Df.smi-
DiACEiE aud other Confebvoids.
The months from December to March are

the most favourable for observing the above
phenomena. No covering glass must be
used on the slide, unless prevented by a thin

glass support from pressing on the spores

and deforming them. A power of 150 to

200 diameters suffices for most of the ob-

servations,—for the spermatozoids and the

actual fecundation, a power of 300. Sea-
water must always be used. The germina-
tion of the spores may be observed by placing

them on glass slides moistened with sea-

water, and keeping them under a bell-glass

standing in a dish containing sand moistened
with sea-water.

BnjL. Harvey, Br. Mar. Ah/, p. 18, pi. 1 D

;

Phye. Brit. pis. 47, 52, 158, 214; Greville,

A/y. Brit. pi. 181 ; Decaisne and Thuret,

Ann. d. 8c. Nat. 3 ser. iii. p. 5 ; Thuret, ibid.

xvi. p. 6, 4 ser. ii. 197, vii. p. 34.

FUNA'RIA, Schreb.—A genus of Funa-
riaceoe (Acrocarpous Mosses), the common
species of which (F. hyyrometriea) is well
known on account of the hygroscopic cha-
racter of its fruit-stalk, which twists in

drying, and untwists again when wetted. It

exhibits stomata on the neck of the capsule

(fig. 262).

Bibl. Wilson, Bryol Brit. p. 268 ; Berke-
ley, Hanctb. p. 176.

FUNARIACE^E.—A family of Funa-
rioidea; (Acrocarpous Mosses) of loosely-

tufted or gregarious habit, growing on the

ground ; the stem loosely leaved, very sim-
ple. Inflorescence moncecious ; antheridial

flowers disk-shaped, mostly terminal on a
special branch. Antheridia small, oval
Archegones small, narrowly apiculate. Pa-
raphyses filiform at base, club-shaped and
articulate at the apex. Peristome, if pre-

sent, cartilaginous, red, streaked, with soli-

tary, oblique, trabeculate teeth.

British Genera.

Funaria. Capsule asymmetrically arched
(fig. 257 ) ; orifice oblique, very small ; stalk

much curved, elongated, very hygroscopic

and twisting. Calyptra ventricose-dimi-

diate, rounded at the base, obtuse, shorter

than the capsule, or larger and truncate at

the base (fig. 258). Peristome double, erect

;

outer of sixteen, oblique, broadly lanceolate-

subulate, trabeculate teeth, with appendices

near the point (fig. 259), chained together

at the apex by a reticular disk ; the inner

as many as the outer, opposite and aduate at
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the base, lanceolate, granular, with a longi-

Fig. 257. Fisr. 258.

F. hibernica.

Fig. 257. A ripe capsule with its twisted seta.

Fig. 2oti. An immature capsule, covered by its calyptra.

Magnified 25 diameters.

Fig. 259.

P. hibernica.

Teeth of the peristome, with appendices.

Magnified 150 diameters.

tudinal line. Cells of the operculum circi-

nately-reticulate at the apex.

Pyramidium. Calyptra squarely pyra-
midal, apiculate, entire at the base, far ex-

ceeding the capsule, totally covering it, in-

flated and persistent, bursting at the middle
of the side, longer. Capsule symmetrical,

erect, pyriform, without a peristome. Oper-
culum regularly areolate.

Physcomitrium. Calyptra mitre-shaped,

split at the base into several lacinise, entire

below, much shorter than the capsule,

with a long apiculus. Capsule symmetrical,

straight, pyriform, without a peristome.

Operculum regularly areolate.

Fig. 260.

Entosthodon. Calyptra bladder-like,

midiate, with a long
apiculus, entire, round-
ed or truncate, readily

splitting. Capsule sym-
metrical, pear-shaped,

straight, or declined on
an arched stalk, with
or without a peristome.

Peristome, if present,

horizontal, erect when
dry, simple ; internal

wanting or scarcely

perceptible ; composed
of very short lacinUe.

Teeth lanceolate, toith- Phyaeomitrium pyriibnne

uut appendages, simple Capsule, magn. 25 diamB.

or twin, flat outside,

trabeculate within, mostly oblique at the
summit, connivent but not connate. Oper-
culum regularly areolate.

Amblyodon. Calyptra hood-like, narrow,
very fugacious, longish, very slender, com-
posed at the apex of very small, thickened,

square cells. Capsule asymmetrical, pear-

shaped, straight, with a peristome and an
annulus. Peristome double : external—
teeth sixteen, short, lanceolate, obtuse, erect,

trabeculate with a slender longitudinal line

;

internal—teeth equal in number, lanceolate,

subulate, fissile longitudinally in the mid-
dle, smooth, much exceeding the external

in length, yellowish, placed on a shortly-

grooved membrane. Operculum regularly

areolate.

FUNAEIOIDE.E. — A suborder_ of

operculated Acrocarpous (terminal-fruited)

Mosses, with broadly-oval spathulate leaves,

furnished with a lax cylindrical nerve, com-
posed entirely of large parenchymatous
cells, lax and parallelogramrnic at the base,

lax, hexagonal, or polygonal towards the
apex, often very densely filled with chloro-

phyll-granules, more or less pellucid. Cap-
sule pyriform, apophysate, the neck (eollum)

mostly bearing stomates on its epidermis

(fig. 262).

Fig. 261.

F. hygrometrica.

Fig. 261. Portion of the annulus. Magn. 100 diams.
Fig. 262. Epidermis of the eollum, with stomates.

Magn. 100 diams.
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This suborder is divided into two fa-

milies :

Funahiace-s:. Stem very simple, ter-

restrial.

Splachnace^i. Stem very much
branched, mostly occurring upon dung of

animals.

FUNGI.—A class of Cellular Flowerless
Plants, growing in or upon damp (vege-

table) mould, in or upon the wood and the

herbaceous parts of living or dead plants,

upon living or decaying animal substances,

in solutions of organic matters, &c. A few
occur on bare stones or other inorganic sub-

stances ; as a species of Cyphella or other

Myxogastres ; but this is quite exceptional.

A very large portion of the plants belonging
to this strange class are microscopic bodies,

only to be made out clearly by means of a
very high magnifying power : as in the rest

of the Thallophytes, moreover, the repro-

ductive bodies are simple and exceedingly

minute in the larger forms of Fungi ; and
consequently dissection under the micro-

scope is requisite when it is desired to ob-
tain a satisfactory insight into their natural

history.

The Fungi do not appear to be capable of

assimilating inorganic food, and are distin-

guished from healthy specimens of almost
all other plants Ity the total absence of the

colour depending on the presence of chlo-

rophyll or its red modifications ; for it is

scarcely to be doubted that the various co-

lourless filamentous structures (Leptomi-
tere, &c.) occurring in infusions, chemical
solutions and the like, are Fungi, and not
Alga3 as some have supposed. They are

allied by certain forms with the Alga? and
with the Lichens ; but they are distinguished

from all outwardly similar forms of the first

by the spore-bearing fruits always being-

elevated into the air, when mature, al-

though the thallus or mycelium may be
aquatic. The higher forms of Fungi can

scarcely be confounded with the higher
Algre. The separation from the Lichens is

more difficult, and promises to be still less

practicable the more we know of the plants
;

indeed some authors have already come to

the conclusion that the Lichens must be
reduced to forms of Fungi. Yet the pre-

sence of green gonidial cells in the thallus

will generally sufficiently distinguish the
Lichens. We shall hero follow the old plan ;

and the distinction ordinarily laid down is,

that the Lichens are entirely aerial in-

crusting plants, while the Fungi have their

vegetative structure immersed in the me-
dium iu which they grow. Some of the
epiphyllous lichens, however, originate be-
neath the cuticle.

The structures of all Fungi exhibit a well-
defined separation into two parts, namely:

—

1, a mycelium (thallus), or vegetative struc-

ture, consisting of a mass of exceedingly
delicate, jointed and branched, colourless,

interlacing filaments, forming a kind of

cottony or felty mass when growing in the
earth, in vegetable structures, &c, or cloudy
flocks when growing in decomposing liquids.

In some cases, as in certain Spfiieriee, the
threads are woven into a close mass, or, as
in Phallus, into filiform cords ; while in the
Myxogastres the threads become obsolete

or are replaced by a jelly-like substance re-

sembling sarcode ; 2, of the reproductive
structure or fruit, which, unlike the myce-
lium, differs extremely in appearance in the
various tribes.

The mycelium may be well examined in

the " spawn " used for planting mushroom-
beds ; this cottony substance consists of the
mycelium of that plant. The formation and
growth of the mycelium of the microscopic
species, such as moulds, mildews, &c, may
be traced under the microscope by scattering

some of the dust-like fructifications (as the
blue powder of common paste-mould ) upon
slips of glass, and keeping them in a warm-
ish place under a bell-glass over water, for

several days. The filaments will be seen
spreading from the spores in all directions,

and often advancing to the formation of the
fructification.

The fructification of the simplest Fungi is

nothing more than a modification of one or

more cells at the end of a filament which
rises up from the general body of the myce-
lium. In Toeula, one or more globular

cells are produced at the ends of filaments

composed of eloncated, more or less cylin-

drical cells (PL 20. fig. 7) ; these globules

drop oft", and develop into newmycelia. In
Batn/tis (figs. 77, 78, 203), the tips of the
fertile filaments are branched and clothed

with heaps of spores arising from short pe-

dicels. In PenicilKum (PI. 20. fig. 15), the

filament which rises up, forks at the end,

each branch forking again, and so on, until

a close tufted pencil of branches is formed,

each branch bearing a bead-like row of
spores, which drop oil' separately. Innu-
merable modifications of this mode of fruc-

tification are met with in the microscopic

Fungi ; and the same plan also forms the
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basis of the fructification of some of the

Fig. 263.

Botrvtia vulgaris.

Fertile filaments. Magnified 200 diams.

highest forms. The way in which the

greater complexity arises is by an increased

development of the structures supporting

the layer of tissue Qvymenium) upon which
the spores are borne. Thus, in the leathery

Fungi growing over damp trunks of trees

and dead wood, such as the Hydna, Thele-

phorte, Rexayonia (tigs. 204, 205), the con-

Fig. 264.

Hexagonia glabra.

Upper surface. Nat. size.

Fig. 265.

Hexagonia glabra, ^at. size.

Lower surface, with orifices of the hymenium.

spicuous fungous mass (which is all that

ordinary observers notice) developed from a

fiocculent mycelium imbedded in the matrix
on which the plant grows, is a fruit, com-
posed of dense cellular tissue, and possessing

pits, channels, cavities, or the like, the walls

of which are clothed with papillose cells,

each bearing four free sporanges, which drop
off singly to reproduce the plant. The
Mushroom, as gathered and brought to

table, is merely the ' fruit ' of the Fungus
(Ayarieus) ; and similar cells bearing four

sporules are found clothing the flat sides of

the paper-like plates or ' gills ' which ra-

diate on the under side of the flat ' cap ' of

the Fungus. (See Basidiospoees.)
Another mode of fructification is met with

in the Fungi ; and by this they in some cases

come exceedingly close to the Lichens. The
simplest form of the second kind of fructifi-

cation is seen in the Physomycetes, where
the upright filament arising from the fioc-

culent mycelium does not bear free spores,

as in Pemcillinm, Botrytis, &c), but a com-
paratively large sac, filled with minute spo-

rules ; and these sporidia are scattered by
the bursting of the sac. In the Helvelltr,

Pezizee, Spathidea (fig. 40), Lcotia (fig. 41),
&c, structures of a fleshy or leathery cha-

racter, growing upon damp wood &c, we
have counterparts to the Hydna, Thele-

phorcB, &c, since they have fruits arising

from a fiocculent mycelium ; but their spore-

bearing cells appear as definite groups of

vesicles or sacs of elongated form, producing

sporules (usually eight but sometimes two,
multiples of two, or multiples of eight) in

their cavities. In the Truffles (Ttiber, Ehi-
phomyces, fig. 185), &c. the sporidia are

found in twos, fours, or eights, in sacs in

the internal convoluted substance (while in

the Puff-balls, except Scleroderma, where
the internal mass finally breaks up into

powder, the spores are developed free, as in

the Agarics &c). More minute accounts

of these structures will be found under
Thecaspoees and the various genera.

It was long imagined that these two
modes of producing the spores afforded a
firm basis for the classification of the Fungi

;

but recent discoveries seem to indicate that

characters derived from the fructification

are as unsafe here as in the Algas, in the
present state of our knowledge. Thus, if

De Bary's observations on Ayarkus are cor-

rect, an asciferous structure occurs in the

highest group of the basidiosporous classes.

It is now, however, pretty certain that the
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ascigerous structure which he found on
Agaricus melleus was a species of Hypho-
myces. The orders Goniomycetes and As-
comyeetes also are confounded together by
the numerous genera which exhibit both

asci and stylospores, although the latter may
perhaps be regarded as merely a modifica-

tion of the ascosporous structure. Tulasne
has also pointed out a peculiar structure

analogous to the so-called spermatozoids of

the Lichens, namely very minute cylindrical

bodies growing upon free points from the

fructifying surfaces of the Fungi ; these

bodies, quite distinct from the basidiospores

and thecaspores, are called spermatid (PL 20.

figs. 3, 4, 17s). The physiological relations

of these various structures are as yet quite

obscure ; and they are dwelt upon butslightly

here, from the absence of definite generali-

zations on the subject; they present a field

for most desirable observations.

Zoospores have now been discovered in

Peronospora and Cyatopus.
The minutiae of the structure of the Fungi

may be treated most satisfactorily under the

heads of the orders (Ascohycetes, Conio-
mycetes), since the elements are very simi-

lar in all, while the modes of combination

are very varied, and in most cases peculiar

to the families.

The Fungi are divided by Mr. Berkeley
into six orders ; and as the facts which have
lately come to light, throwing doubt on the

validity of some of the divisions, are not yet

sufficiently numerous to allow of satisfactory

general conclusions, we adopt these orders

as practically convenient, reserving the re-

marks on this subject to the description

of certain families. (See Sphjeronemei,
SPHiERIACEI.)

1. Hymenomy-cetes or Agaricoideje
(Mushrooms, &c). Mycelium fioccose, bear-

ing conspicuous fleshy fruits of various forms,

which expand when perfect so as to expose
the hymenium or sporiferous membrane to

the air. Spores generally borne in fours on
short pedicels arising from cells of the hy-
menium.

2. Gasteromycetes or Lycoperdoi-
DE.ZE (Puff-halls, &c). Mycelium fioccose,

bearing usually globular or oval leathery

fruits, which are at first solid, with internal

convolutions clothed by the hymenium,
bearing the spores in fours on distinct pe-

dicels, the internal convoluted portions

finally breaking up and constituting a pul-
verulent or gelatinous mass enclosed in a
eathery membrane (jieridium).

3. Goniomycetes oi'Uredoeqe^e (Smuts
$&). Mycelium filamentous, parasitical,

bearing usually sessile masses of (micro-
scopic) fructification, consisting of groups
of sessile or stalked spores or pseudospores,

sometimes septate.

4. IIyphomycetes or Botry'toide^:
(Mildews $-c.) (Microscopic). Mycelium
filamentous, epiphytic, producing erect fila-

ments bearing terminal, free, single, simple
or septate spores.

•5. Ascomy-cetes or Helyelloideje
(Truffles, Morelis, §<;.). Mycelium incon-
spicuous, bearing fleshy, leathery, horny, or

gelatinous, lobed or wart-like fructifica-

tions, containing internally, or on the sur-

face, groups of elongated sacs (asei or theca),

in the interior of which the sporidia (gene-
rally eight) are developed.

6. PHYSOMYrETES 01' MuCOROIDE^
(Moulds). Mycelium (microscopic) fila-

mentous, bearing stalked sacs containing
numerous spores or sporidia.

Bibl. Berkeley, Fungales, Lindley's Veg.
Kingd., Fungi, in Hooker's British Flora
and Cryptogamic Botany; also numerous
papers in the Ann. Nat. Hist. ; Montagne,
Organ, and Phys. Sketch of Fungi, transl. by
Berkeley in Ann. Nat. Hist. vol. ix. ; Corda,
Icon. Fung. Prague, 1837-40; Greville,

Scott. Cryptog. Flora ; Nees v. Esenbeck,
Syst. Pike; Fries, Sgst. Mycolog.; Summa
J'cget. Scan. See also the Bibl. of the
families.

FUNGUS-BED.—Mycologists find this

very useful for growing the microscopic
Fungi. It is best made of a small wooden
box half-filled with damp bog-earth, and
covered with a plate of glass. In winter it

should be kept in a warm room.
FU RCELLA'RIA, Lamx.—A genus of

Gryptonemiaceos (Florideous Algae), con-
taining one common British species, growing
on rocks and stones between tide-marks,

consisting of a fastigiate, dichotomously-
divided frond, 6 to 12" high, of a brownish-
purple colour, and somewhat cartilaginous

texture. The tetraspores, which are linearly

arranged, are imbedded in the periphery of

the swollen pod-like extremities of the
branches. Conceptacular fruit as yet un-
known.

Bibl. Harvey, Br. Mar. Alq. p. 147,

pi. 18 C; Phi/r.'Brit.-pl.d-i; Greville, Alg.

Brit. pi. 11 ; Enq. Sot. pi. 894.

FURCULABIA , Lam.—A genus of Ro-
tatoria, of the family Hydatinoea.

Char. Eye single, frontal : tail-like foot
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forked. Several species; all aquatic but
one, which is marine.

F. Reinhardtii, E. (PL 34. fig. 34 j fig. 35,

teeth). Body fusiform, truncated in front

;

foot elongate, cylindrical ; toes two, short

;

length 1-120".

Found creeping nponLaomedea yeniculuta.

F. ffibba. Body oblong, slightly com-
pressed, dorsally convex, ventrally flat

;

toes styliform, half as long as the body;
length 1-96". Aquatic.

Bibl. Ehrenb. Infus. p. 419; Bujardin,

Infus. p. 048; Qosse.Ann. iV. H. 1851, viii.

p. 199.

FUSARIUM, Lk.—A genus of Stilbacei

(Hyphomycetous Fungi), not very satis-

factorily distinguished from Fusispokium,
but having a firm, cellular, pulvinate, fleshy

stroma, upon which the spores are borne on
distinct sporophores, glued together into an
erumpent discoid stratum. F. tremelloides

is common, forming roundish orange-red
spots on decaying nettle-stems ; but it is

now believed to be a spore-bearing state of

Peziza fusarioides. F. roseum forms little

gregarious red dots on the stems of beans,

Jerusalem artichokes, and other plants.

Bibl. Berk. Hook. Brit. Fl. ii. pt. 2.

p. 355 ; Fries, Si/st. Myc. iii. 469, Summa
Veg. 472 ; Greville, Sc. Crypt. Fl. pi. 20

;

Fresenius, Beitr. zur Mycol. Heft 1. p. 35.

FUSID IUM, Lk.—A genus ofMucedinei
(Hyphomycetous Fungi) characterized by
very delicate white or coloured flocci, which
do not form a moist or gelatinous mass as

in Fimsporium, and are very evanescent.

Spores straight, filiform. The species grow
on dead leaves, forming a thin powdery
stratum.

Bibl. Berk. Outl. p. 357 ; Cooke, Manual
of Brit. Fung. p. 609; Greville, Scott.

Crypt. Fl t. 102.

FUSISPO'RIUM, Lk.—A genus of Sepe-
doniei (Hyphomycetous Fungi), growing
upon vegetable substances often when de-
caying, characterized byelon- -p,. „„„
gate fusiform curved septate

spores (fig. 266), which ul-

timately form a gelatinous

mass, the flocci being in ge-

neral more or less obscure, or

if present very delicate, the

spores in fact forming the

principal element. Nume-
rous species are recorded as

British. F. atrovirens is de-

structive to onions. F. beta;

common on decaying mangold-wurzel.

Fusisporium.
Spores. Magn.

400 diama.

F.

fami sometimes runs over the cut surface of

a haystack, forming broad orange-redpatches.
Bibl. Berk. Hook. Brit. Fl. ii. pt. 2.

p. 251, Ann. N. H. vi. p. 438, pi. 14. fig. 28;
2 ser. vii. p. 178; Fries, Syst. Myc. iii.

p. 442, Sum. Vet/et. p. 473 ; Greville, Sc.

Crypt. Fl. pi. 102. figs. 1 & 2.

FUSULl'NA, Fisch.—A genus of spiral,

hyaline Foraminifera, near Nonionina and
Nummulina, but fusiform instead of nauti-

loid, the umbilical axis of the shell being-

much extended. The lateral tapering elon-

gations of the chambers in some cases are

simple, yielding sjmimetrical casts figured

by Ehrenberg as Borelis in the ' Mikro-
geologie ; ' but in others the chambers are

divided throughout by labyrinthic segmen-
tation, giving more complex casts and sec-

tions.

F. cylindrica (PL 47. f. 15) and its va-
rieties form enormous masses of limestone
in the Carboniferous system in Russia and
North America.

Bibl. Carpenter, Introd. Foram. 304

;

M. 3Iicrosc. Journ. 1870, p. 180.

G.

GALLIONEL'LA, Bory. = Melosira,
Agardh. Gall, ferruyinea= Bidyjiohelix.
GALLS.—These are abnormal growths,

tumours as they might be called, produced
upon or in vegetables by the action of ani-

mals, especially insects of the order Hyme-
noptera. They are supposed to arise from
the irritation caused by a poisonous liquid

discharged into the orifice made by the

insect for the introduction of its egg. At
all events a convergence of the nutritive

juices towards the wound takes place,

whence results a kind of hypertrophy of the
tissues, and frequently the accumulation of

such substances as starch in the cells. The
forms may be regular or irregular ; most of

them are characteristic, as, for example, the
well-known nut-gall, the oak-apple, the

bedeguar of the rose, &c. Both cellular

and vascular structures contribute to form
the substance of galls. We cannot enter

into their minute structure here, but refer

to an elaborate paper by Dr. Lacaze-Du-
thiers. See Aphid^: and CYNiproiE.

Bibl. Lacaze-Duthiers, Ann. d. Sc. Nat.
3 ser. xix. 273, where also the earlier lite-

rature is given.

GALUM'NA, Heyden, Gervais.—A ge-
nus of Arachnida, of the order Acarina, and
family Oribatea.

Char. Abdomen subglobular, depressed
;
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sides of the pseudo-thorax forming a salient

or wing-like angle ; legs of moderate length.

This genus approximates to Belba.

The three species, the bodies of which
are of a blackish, blackish-chestnut, or ash-
colour, are found on mosses.

Bibl. Walckenaer, Arachn. (Gervais)

;

Hermann, Mem. Apter. p. 91 ; Koch,
Deutschl. Crustac. &c.

GAMA'SEA.—A family of Arachnida, of

the order Acarina.

Characterized by the free filiform palpi,

the chelate mandibles, and the legs with
two claws and a caruncle. Generally pa-

rasitic, and found on insects and birds

;

some upon fishes, reptiles, and mammals.
Dermanyssus. Body soft ; last j oint of

palpi smallest ; labium acute ; mandibles—
of male, chelate, outer claw very long,—of

female, ensiform ; legs with two claws and
a caruncle, anterior longest, coxre approxi-

mate. On birds and bats (PI. 2. fig. 24).

Gamasus. Labium trifid; body with
usually two dorsal plates ; anterior legs

generally longest, second pair sometimes
incrassate ; no eyes. On insects, &c. (PL
2. fig. 26).

Pteroptus. Body depressed; last joint

of palpi longest ; legs stout, with short

joints. On bats (PL 2. fig. 39).

Uropoda. Body depressed, with a round
dorsal plate, and a deciduous funnel-shaped

anal peduncle, serving to fix the body. On
beetles, mosses, &c. (PI. 2. fig. 25).

Halaraclme. Body elongate, with a dor-

sal and ventral plate; labium bifid. In

the nostrils of a seal (Halichoarus).

See also Abgas and Cabis.
Bibl. Gervais, Walckenaer 's Apt. iii. 215

;

Duges, Ann. des Sc. Nat. 2 s<5r. 24 ; Koch,
Deutsch. Crustac. &c. ; V. d. Hoeven, Zool.

i. 558.

GAMASUS, Latr.—A genus of Araeh-
nida, of the order Acarina, and family Ga-
masea.

Species numerous ; mostly parasitic upon
insects ; some found upon the ground ; others

on animals.

G. coleoptratarum (PL 2. fig. 26). Found
upon dung-beetles (Geotrupes &c). An-
terior cox re attached at a little distance from
those of the second pair; tarsi (fig. 26 a)

with two claws and an elegant caruncle

;

palpi of moderate length ; mandibles ter-

minated by a curved hook.
G. mari/inatus. Found in the human

brain ; also on a fly.

G. telariiiis, the hot-house red spider

;

reddish, with two black spots on abdomen.

G. muscarum. On the house-fly.

G. a wis. In aural meatus of ox.

Bibl. That of the family ; Leidy, Proc.

Acad.Phil. 1872 (Ann. N. H. 1873, xi. p. 79).

GAM'MARUS, Latr.—A genus of Crus-

tacea, of the order Amphipoda, and family

Gammarina.
The searcher for the freshwater Diatonia-

ceje will surely meet with Gammarus pulex

(PI. 43. fig. 22), the freshwater shrimp, in

muddy brooks and streams. It attains a

length of about 1-2", and move3 its curved

body through the water by means of its

caudal appendages, frequently lying on its

back or side during the process. Gervais

distinguishes G.Jluviatilis from G. p>ulex,hy

the former having a dorsal spine at each

abdominal joint, whilst in the latter this is

absent.

There are twenty-three species of Gam-
marus, many of them marine. Talitrus sal-

tator, the sand-hopper, found burrowing in

and hopping upon the sand of the sea-shore,

also belongs to the family Gammarina.
Bibl. Desmarest, Consid. gen. s. I. Crust.

;

M.-Edwards, Crustac. iii. ; Gervais, Ami.
des Sc. Nat. 1835, iv. ; Westwood, Phil.

Trans. 1835 ; Bate and Westwood, Ann.
Nat. Hist. 1857, xix. p. 135.

GANGLION-GLOBULES, or neevis-
cells. See Neeves.
GARVEl'A, T. S. Wright.—A genus of

Hydroid Potypes, Fam. Atractylidoe.

G. nutans. Body red, tentacles yellow

;

marine ; height 1". On rocks and sea-weeds.

Bibl. Hincks, Brit. Zooph. p. 101.

GASTEROMYCE'TES.—An order of

Fungi, characterized by the production of

their free spores upon basidia seated on a
sporiferous structure forming convolutions

in the interior of an- excavated fruit, which
ultimately bursts to allow the sporiferous

structure to expand and scatter its spores.

The fruit of the Gasteromyeetes is ordi-

narily a globular, elliptical, or shapeless

mass, varying in size from microscopic mi-
nuteness to the dimensions of large leather

balls, often stalked, arising from an incon-

spicuous flocculent mycelium. This ex-
ternal body consists of a leathery or mem-
branous, simple or double sac (peridium),

which bursts in various ways at maturity.

When examined young, these Fungi appear

solid ; but as they advance, various struc-

tures become gradually marked out in their

interior, and appear more and more distinct

until mature.

In the Nidulariacei little conceptacles are

developed in the interior of the sac-like pe-
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ridium ; and when the latter is mature, it

opens like a cup or vase at its summit, ex-
hibiting the conceptacles within, lying like

eggs in a nest. These conceptacles are

hollow, and lined with basidia bearing free

spores.

The Myxogastres are minute Fungi grow-
ing upon wood, leaves, &c, and looking at

first to the naked eye like patches of froth.

The early development of this group is not
satisfactorily made out; De Bary has recently

published a most remarkable paper respect-

ing it (see Myxogasthes). The mucous or

frothy masses ultimately dry up and leave
little sessile or stalked capsules or concep-
tacles (figs. 145, 147). At maturity, the

conceptacles, which are sacs, and consist of

a double peridium, burst and emit the spori-

ferous structure, which often rises from the

conceptacle aud expands in various forms.

The sporiferous structure is called the capil-

litium, and consists of a collection of simple
or anastomosing filaments, either attached
to the peridium—and forming a kind of net-

work, from between the meshes of which
(probably the seat of their development)
the spores fall out—or free and discharged
with the spores. The free filaments of

several genera are marked with stria?, which
in Trichia may be clearly seen to arise

from a spiral fibrous structure like that of

the elaters of the Hepaticacese.

The Trichogastres exhibit in most cases

the appearance of a leather ball, arising

Fig. 268. Fig. 267.

Polysaccum crassipes.

Fig. 267. Natural size.

Fig. 268. Section from ditto, showing the loeuli

from an inconspicuous flocculent mycelium
;

but in Broomeia the sporanges are imbedded
in large numbers in a common fleshy matrix.

The internal structure differs to a consider-

able extent in its earlier stages. The peri-

dium is either single or double, the inner

being often quite free, and becoming everted

at the time of dehiscence. The interior of

Polysaccum (fig. 268) and Scleroderma (fig.

270) consists, in the early state, of a mass of

Fig. 209.

Polysaccum crassipes.

Cells of the hymenium, with basidia and sporea.

Magn. 400 diams.

Fig. L>70. Fig-. 271.

Scleroderma vulgare.

Fig. 270. Portion of the internal mass. Magn. 200
diams.

Fig. 271. Cells of the hymenium, with basidia and
sporeB. Magn. 400 diams.

structure formed by the prolongation of the
peridium, in the form of septa, in all direc-
tions into the interior, so as to divide it into
chambers, each of which contains a nucleus
of filamentous cellular substance, or concep-
tacle, hollow in the centre, into which pro-
ject the ends of the filaments, bearing basidia
with two to six spores. At the epoch of
maturity all the internal structure has va-
nished, except the spores and detached par-
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ticks of the filaments on which they were
developed ; and these escape on the bursting

of the now bag-like peridium, as a fine pow-
der. In Li/coperdon, &c, it is not the peri-

dium which is continued inwards to form
chambers ; it forms a single or double sac,

containing a fleshy substance (f/leba), hol-

lowed out into sinuous cavities clothed with
basidia. In course of ripening, the spongy
mass disappears, leaving only a collection of

minute spores and filamentous fragments,

which are emitted by the bursting of the pe-

ridium,—a process exhibiting many curious

peculiarities in this group.

The Phalloidei are roundish or ovoid

fleshy balls in their earlier stages, but when
opened exhibit a distinct peridium and a

central lacunose sporiferous structure. The

Eig. 272.

Lycoperdon cep.xforme.

Section of the gleba showing the loeuli, on the walls of

which the spores are produced.

Magn. 200 diams.

peridium consists of two layers, an inner

and an outer, united by firm gelatinous tis-

sue traversed by transverse membranous
septa, and exhibits a tendency to split, like

an orange, into quarters. When j?io- 273
the peridium bursts, which it

usually does at the apex, the

central sporiferous structure

emerges, under various forms.

In Phallus it is a capitate or

clavate column ; in Clafhnis

ffig. 273), an elegant, globular,

fleshy trellis ; in Aseroe, a co-

lumn with a stellate head, &c.

In all cases, the spores, which
are developed on convolutions

of the fleshy sporiferous mass The sporiferous

(gleba), on basidia, are found frame - work

detached and confluent into a ^"^
r

^i.tur,'!l

wet viscid mass adhering to the peridium.

sporiferous surface at the time 1-iOthnat.aise.

this has emerged from the peridium and
expanded to its full size. This wet con-
dition of the mature sporiferous layer is

distinctive between the Phalloidei and the

Hymenomycetes, to which they bear many
relations.

The Hypogasi receive their name from
their subterraneous habit ofgrowth, in which
they resemble Truffles, a tribe of Ascomy-
cetes bearing much external similarity to

these plants (see Tubebacei). The ge-

neral character is that of globular or de-

Fig. 274. Fig. 275.

Seeotium erythrocephalum.

Fig. 274. Natural size.

Fig. 275. Vertical section.

Fig. 276. Vertical section through the head, showing
the lahyi'inlhiform cavities.

Fig. 277. Portion ofa septum dividing the loeuli. hear-

ing basidia. Magnified 400 diameters.

pressed balls, growing underground, sessile

on a floceulent mycelium. They exhibit a

peridium enclosing a fleshy ffleba, excavated

into sinuous cavities lined by a membrane
bearing basidiospores. These fruits do not

burst, but set free their spores by decaying.

Lastly, the Podaxinei bear much resem-

blance t'o the Trichogastres : but they always

contain a central fleshy column, called the
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hymenophore. The young plants exhibit a

peridium passing internally into a fleshy

mass hollowed into labyrinthiforni cavities

(fig. 275), with a solid column in the centre

of all. The cavities are lined by a mem-
brane bearing basidiospores (tig. 277). The
gleba sometimes breaks up into a pulverulent

mass of spores and filaments ; sometimes it

is permanent. The internal structure of

this order presents many points of great

morphological interest, but rather as regards

the mode of arrangement and composition
of the tissues than the character of the ul-

timate elements themselves, which consist

of the ordinary filamentous interwoven tis-

sue of Fungi in the general mass of the

structure, and of globular loosely packed
cells in the sporiferous regions.

Synopsis of the Families.

1. Podaxixei. Peridium dehiscent, en-

closing a sinuously excavated, fleshy, spori-

ferous mass, falling to powder or permanent
when mature, with a central solid, column.

2. Hypog^i. Peridium indehiscent,

coating a fleshy, sporiferous mass. Sub-
terraneous.

3. Phalloidei. Peridium dehiscent,

enclosing a fleshy sporiferous mass, which
emerges from the burst peridium as a club-

shaped or capitate column, or a globular

network of wrinkled fleshy processes, coated

on the sporiferous surfaces with a dark-

coloured foul-smelling slime (composed of

minute spores imbedded in mucus).
4. Tbichogastres. Peridium double,

more or less distinct, dehiscent, enclosing a

multilocular, fleshy, sporiferous mass, which
finally breaks up into dust, without a cen-
tral column.

5. Myxogastres. Peridium at first de-
veloped from a mucilaginous matrix, sac-

like, dehiscent, emitting a reticulated fila-

mentous structure bearing the spores. (Mi-
nute, almost microscopic Fungi.)

6. Nidulariacei. Peridium dehiscent,

and then forming a cup or nest, containing

one or many globose, oval or discoid concep-
tacles, lined with filaments bearing spores.

Bibl. See the Families.

GASTROCILE'TA, Duj.—A genus of

Infusoria, of the family Enchelia (Duj.).

Char. Body oval, with one side convex,
the other being traversed by a longitudinal

furrow, which is furnished with vibratile

cilia principally at the ends.

G.Jissa (PI. 24. fig. 7). Body semitrans-

parent, colourless, oval, truncated in front

with a very minute blunt point at the

middle of the posterior margin, convex and
smooth above. Aquatic ; length 1-400".

Bibl. Dujardin, Infus. p. 385.

GAUDRYI'NA, D'Orb.—A Textilarian

Foraminifer, having the early chambers ar-

ranged triserially, as in a J'erneuilina,

making the shell three-keeled at first ; but
it subsequently becomes compressed and
wrinkled, the chambers being alternate

with biserial growth, as in Textilaria. The
aperture is usually, as in Textilaria, a slit

on the inner wall of the chamber; but if

may be almost terminal and somewhat
rounded and pouting, thus passing into

Fteterostomella. Some Gaudryina are twisted
and Buliminoid. Fossil and recent. PI. 18.

fig. 48, G. pupoides, D'Orb. In the Chalk.
Bibl. D'Orb. For. Foss. Vien. ; Parker &

Jones, Annals N. H. 3, xi. 127.

GELATINE.—This chemical proximate
principle constitutes the basis of the various

forms of white fibrous tissue, as existing in

the true skin, areolar tissue, tendon, liga-

ments, the swimming-bladder of fishes

(isinglass), &c.

It possesses no microscopic characters

;

it forms a most valuable vehicle for the co-

louring-matters of liquids for injection.

Bibl. See Chejustby.
GELID'IUM, Lamx.—A genus of Crj'-

ptoneniiacese (Florideous Alga;), of which
one species (G. corneum) is very common
on our shores. It has a red, pinnated, homy
frond, from two to six or eight inches high

;

very variable in the appearance of its pin-

nate subdivisions ; both spores and tetra-

spores are found on the ramules, the former
in favellidia immersed in swollen ramules.

Blbl. Harvev, Brit. Mar. Alg. p. 137,

pi. 17 B, Phye. Brit. pi. 53.

GEMELLA'KIA, Sav.—A genus of

Cheilostomatous Polyzoa, of the order In-

fundibulata, and family Gemellariada;.

G. lonculata (PL 44. fig. 26). Cells in-

versely conical, obliquely truncate. Com-
mon a few fathoms below low water-mark.

Bibl. That of the family.

GEMELLARIADNE.—A family of Chei-

lostomatous Polyzoa, of the order Infundi-

bulata.

Distinguished by the unjointed polypidom,

and the cells being opposite in pairs. Two
genera

:

1. Gemellaria. Cells joined back to back,

all the pairs facing the same way ; orifice

oval, oblique ; no birds'-heads (PI. 44.

fig. 26).
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2. Notamia. Each pair of cells arising

from the next pair- but one below it by
tubular prolongations

;
pipe-shaped birds-

heads above each pair (PL 44. fig. 21).

Bide. Johnston, Brit. Zooph. 293 ;
Busk,

Mar. Poh/zoa, 34 ; Gosse, Mar. Zool. ii. 14.

GEMMAE.—This term is applied to those

cellular structures, formed in Flowerless

Plants, -which become detached, and repro-

duce the individual independently of the

Spores.

GEMMULI'NA, D'Orb. See Bioenebina.
GENERATIONS, alternation of.—

The general plan upon which the repro-

duction of animals is effected, viz. that of

sexes, involving the action of the spermatic

secretion upon the ova, and the subsequent
series of changes ultimately giving rise to

new individuals resembling the parents, is

in some instances departed from ; and the

embryos of certain animals, after their escape

from the ova, do not become directly de-

veloped into individuals resembling the

parents, but produce a new, larval kind of

being, which produces generations of the

same larval or other kinds, the last of which
resemble the original parents.

While, therefore, in animals reproduced

by the ordinary sexual process, the new in-

dividuals resemble each other, or differ only

in sex, in those which produce these alter-

nate or intermediate generations the new
individuals differ from the parents and even
from each other, until the last of the series

returns to the state of the first parents.

This mode of reproduction has received the

above name, from the alternation of the larval

generations with the ordinary sexual form.

Many instances of this process are men-
tioned under the heads of the Classes, &c.

in which they occur; as under AcalefHjE,
Aphid^:, Entozoa, Taenia, &c. Thus, for

instance, in the Acalephre, the ciliated em-
bryo (PL 40. fig. 6) produced by the ordi-

nary sexual process becomes fixed (fig. 7),

and passes into the state of an asexual po-

lype (fig. 8) ; it then reproduces new indi-

viduals from gemma? and stolons (fig. 9),
ultimately becoming segmented (fig. 10),

and producing new individuals which re-

semble the sexual parents. The interme-

diate or nurse forms are those represented

in figs. 7-10. Again, in Tipnia, the Cysti-

cerous or Eehinoeoceus forms the nurse, pro-

ducing new individuals by gemmation, these,

on reaching the alimentary canal, becoming
transformed into Tteniee with sexual organs.

But the alternation of generations, or a

modification of it, also occurs in animals in

which sexes are not known to exist, as in

some Infusoria. In these, the ordinary plan
of reproduction by division and gemmation
is departed from, and an animal differing

from the parent, or a nurse-form resembling
or identical with Acineta and Aetinophrys,

is produced, which gives rise to embryos sub-

sequently growing into the parent form. But
in these instances the nurse-form is the re-

sult of a kind of metamorphosis, rather than
of generation.

The phenomena designated by the phrase
alternation of generations are also strikingly

exemplified in the vegetable kingdom ; but
the conditions are very complicated, and the

analogies with those occurring in animals
somewhat difficult to trace. The Mosses,
Hepaticas and Ferns afford very clear ana-
logies to the Medusa? ; and others admit of

being made out ; but it appears to us that

Steenstrup and others have confounded va-

rious distinct points, in the parallel drawn
between the alternation of generations of

animals and the metamorphoses (commonly
so-called ) of plants. We will endeavour to

give a summary of the general facts con-
nected with the doctrine.

1. All animals and plants reproduced by
a sexual process (and there is reason to

believe that this will ultimately be found
universal), originate from a simple proto-

plast or cell, and undergo a series ofchanges,

m the course of their development to the

complete form endowed with sexual organs,

in which they assume forms analogous to

animals (or plants) belonging to classes of

lower (simpler) organization.

2. In- the highest animals, the metamor-
phoses are intra-aterine, as in most of the

Mammalia; in the lower animals these

metamorphoses are in part or wholly extra-

uterine. In the higher plants the changes
are partly intra-nterine (i. e. the embryo has
already become a leafy axis within the

ovary, but it becomes perfected into the

sexual form subsequently), in the lower
partly or wholly extra-uterine.

3. The lower animals and all plants are

capable of an asexual or vegetative repro-

duction, by the isolation and separation of

a portion of their substance.

4. Many animals and all plants are ca-

pable of being multiplied by this vegetative

reproduction in their intermediate stages of

extra-uterine development ; and in such cases

the reproduction, fissiparous, gemmiparous,

or other, assumes the character peculiar to
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the class to which the intermediate form is

analogous (ex. gr. the polypiform reproduc-

tion of the Acalephoe, the confervoid growth
and multiplication of the proembryo of the

Mosses). The product of the vegetative

reproduction is either like or unlike the

body which produces it : in the former case

the vegetative reproduction will be re-

peated ; but in the latter case the product is

usually provided with sexual organs, and
the cycle of development is completed by
the reproduction of a fertilized ovum. In

the latter case we have what is called an
alternation of generations.

It will be evident that we here exclude

from consideration the metamorphoses
within the sphere of the individual shoot on
plants—that is, the metamorphosis of the

leaf, the morphological element of the higher

plant. It appears to us that these are not to

be taken' as parallels to the metamorphoses
of animals comprehended by Steenstrup

under/the nairte' of alternation of genera-

tions, which would rather be found in the

cases where bul&J. bulbils, tubers, &c. ap-

pear in the place of shoots, as the product

of branch-buds. The analogy would hold

also with the gemma; of the Mosses, &c, and
with the gonidia of the Thallophytes. Our
space does not admit of a more minute exa-

mination of the subject. Illustrations of the

phenomena in vegetables will be found
under Ferns, Mosses, Confervoidej<:,
Lichens, certain Fungi, e. g. Erysiphe,
Penicilliuhi, &c. See also Partheno-
genesis.

Bibl. Steenstrup, A/tern, of Gen. (Hag
Soe. ] 845 )

; Owen, Parthenogenesis, and Ann.
N H. 1851, ii. 59; A. Thomson, Cgcl. Anat.

iv. Suppl. ; Huxley, Ann. N. H. 1851, viii.

p. 1, Brit, and For. Med. Rev. 1854, i. 204

;

A. Braun, Rejuv. (Ray. Soc. 1853) ; Hen-
frey, Ann. N. H. 2 sel\ ix. p. 441 ; Radlko-
fer, Befrucht. 1857, Ann. N. H. 2 ser. xx.

p. 241; Huxley, Linn. Tr. xxii. p. 218;
Leuckart (Cecidomyia larvce), Ann. N. H.
xvii. 1866, 161.

GENERATION, spontaneous ; some-
times called equivocal generation, epige-

nesis, or heterogeny.

The doct.ine of spontaneous generation

was considered to have become a matter of

history. "We noticed under Air (p. 22), the

experiments which were supposed to have
negatived the idea that microscopic plants

and animals derive their origin from the di-

rect transformation of decaying animal and
vegetable remains. We have also there

stated the modes by which the lower forms
of organic life, most commonly found in de-
composing infusions, propagate with extra-
ordinary rapidity. But these experiments
have since been repeated by numerous ob-
servers with directly opposite results.

The other two principal instances which
were supposed to favour the doctrine of
spontaneous generation, were the production
of the Spermatozoa and of the Entozoa.

It need scarcely be remarked that the
Spermatozoa cannot be regarded as animals;
they are products of the metamorphosis of
the contents of cells (Spermatozoa, Sper-
matozoids) ; and the only ground for con-
sidering them animals was based upon
their power of motion, which we now know
to be no exclusive character of animality.

The supposed occurrence of particular spe-
cies of Entozoa within the bodies of other
animals, not to be found in any other situa-

tions, would naturally appear to find a ready
explanation in the doctrine in question.

Later investigations, however, have proved
that these supposed species are larval or

other forms of true species of this Class,

which do not attain their perfect develop-
ment on account of their not existing in a
suitable locality.

See Generations, Alternation of.
Bibl. Schultz, Pogg. Annul, xli. p. 184

;

Helmholtz, Journ. f. Prak. C'hem. xxxi. 429;
Gross, Sieb. und Kbll. Zeits. iii. p. 68 ; Reis-
sek, Ber. IVien, 1851 ; Pineau, Ann. d. Sc.

Nat., Zool. 1845. 1848 ; Pasteur, Ann. Sc.

Nat. 1861, Zool. xvi. p. 5. p. 312; Compt.
Rend. 1860, li. pp. 348, 675; uLiCompt. Rend.
1861, lii. p. 1142 ; Pouchet, Heterogenic,

1859; id. Notiv. Exp. tyc. 1864; Bastian,
Beginnings ofLife, 1872 ; Evolution of Life,
Med. Press and Circular, 1872.

GENIOULA'RIA, De Bary.—A genus
of Desmidiaceas.

Char. Cells cylindrical, elongate, neither
constricted nor incised, united into long
filaments. Endochrome forming 2 or 3
spirals (left-handed). Conjugatmg joints

geniculate.

G. spirotania. Cells slightly expanded
at the ends, cell-walls rough. Frankfort.

Bibl. De Bary, Conjiig. p. 77; Raben-
horst, Fl. Alg. iii. p. 156; Pritchard, Inf.
pi. 3. fig. 31.

GEODIA, Lamk.—A genus of marine
sponges. Distinguished by the rounded form,
the solid structure permeated by sinuous
canals, and the solid external crustaceous
covering formed of globules of flint.

z2
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G. Zetlandica. Deep water.

Bibl. Bowerbank, Brit. Spong. ii. 45.

GEOLOGY.—The utility of the micro-
scopic investigation of geological products

is treated of under Rocks.
GEOPH'ILUS, Leach.—A genus of In-

sects, of the order Myriapoda.
G. longicornis, with the body brown, slen-

der, consisting of more than 40 joints, is

common in gardens, under flower-pots, &c.

See Myriapoda.
GEOR'GIA, Ehrh.—A Fig. 278.

genus of Mniaceous Moss-
es, called, from the four

teeth of the peristome,

Tctraphis and Tetradan-
tium ; but these names are

oflater date than Ehrhart's
(1780). G. Mnemosyne
presents, besides its male
and female inflorescence,

a peculiar form of terminal
leafy bud (tig. 278),which
produces stalked gemmae
in the interior. In the

figure numerous arche-

gonia are also shown.
Georgia Browniana,

C. Muller, = Tetraphis

Brown., Grev.
G. Mnemosyne, Ehrh.

= Tctraphis pellucida,

Hedw.
GEPHYR'IA, Am.—A genus of Diato-

maeefe.

Char.—Fr. arcuate, attached, destitute of

cellulate annuli and septa ; hoop sublamel-
late, finely striate. Valves arcuate, with
one median and several lateral eostre, dis-

similar ; inferior with the costse disappear-
ing below the ends of the valve ; superior
with thern reaching the summit.

G. incurvata. Ichaboe and Patagonian
guano.

G. media. California!] guano.
G. Telfairiee. Mauritius.
Bitil. Arnott, Qu. Micr. Journ. viii. p. 20;

Greville, Micr. Trans. I860, pp. 77, 122

GERA'NIUM.—In this genus, and appa-
rently in the rest of the Nat. Ord. Gera-
niaceee, the sepals are remarkable for the
cells containing numerous raphidcs regu-
larly arranged. They may be observed in

the common G. Bobertianum and in the
garden Pelargonia. The sepals of the, com-
mon wild Geraniums form pleasing objects
when dried and mounted in Canada balsam.

Georgia Mnemosyne.
A shoot with two

terminal leafy buds.

Magn. 15 diameters.

Bibl. Quekett, Ann. N. H. xviii. p. 82.

GER'DA, 01. & L.—A genus of Infusoria,

fam. Vorticellina.

Char. Sessile, resembling Scyphidia, but
distinguished by the absence of the posterior

sphincter or sucker.

G. glans (PL 48. fig. 2).—Body elongate,

cylindrical or clavate behind ; contractile

vesicle posterior, continued into a long ves-

sel. Aquatic.
Bibl. Clap, and Lachm. Infus. p. 117.

GERMINAL VESICLE of Animals.
See Ovum.
GERMINAL "VESICLE of Plants.—

This structure, the existence of which is

now universally admitted by physiological

botanists, is the germ of the future plant,

formed from one of the protoplasmic germ-
masses which exist before impregnation

(Tulaane is doubtful whether before) in the

embryo-sac of Flowering Plants. In most
cases three masses are originally produced,
as in Orchis (PL 38. fig. 4) ; and in rare in-

stances two of these are fertilized, and two
embryos produced in one seed ; sometimes
only one exists, and ordinarily only one is

fertilized. This becomes at first elongated

into a cellular filament called the suspensor,

which is cut off by septa into several cells,

the last of which ordinarily becomes the
embryonal vesicle or embryo-cell, which is

then developed into the embryo (fig. 192.

page 269). See Ovule and Embryo.
GERMINATION.—The act of develop-

ment of a seed or spore into a new plant.

The phenomena attending the germination
of all the Cryptogamic plants require the

aid of the microscope for their investiga-

tion, and are in most instances highly in-

teresting and important in a physiological

point of view. For particulars, see the

classes of Flowerless Plants.

GER'PIS, Latr.—A genus of Hemipte-
rous (Heteropterous) Insects, of the family
Hydrometrida?.

Gem's lacustris is everywhere seen skim-
ming the surface of water. It has the basal

joint of the antenna? longest, the four hind
legs very long and at a great distance from
the fore legs. The legs do not possess any
special structure by which they are enabled

to repel the water, beyond a number of

short hairs.

Telia rirulortim, with the basal joint of

the antennaj longest, the legs of moderate
length and equally apart, and Ilydronie/ra

stagnormn, with the first and second joints

of the autenme short, the third being the
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longest, are allied members of the same
family, and are commonly met with on the

surface of pools, &c. The elegantly sculp-

tured eggs, and the curiously placed eyes of

Mydrometra, are interesting objects.

in the anterior tarsi of Velia, minute
membranous retractile lobes have been de-

scribed.

Bibl. Westwood, Introd. ii. 467, and Syn.

119; Douglas and Scott, Brit. Hemipt.
GIGARTINA, Lamx.—A genus of Cry-

ptonemiacere (Florideous Algre), with car-

tilaginous irregularly-divided fronds, the

internal substance of which is composed of

rather lax tissue, the outer of dichotomous I

filaments perpendicular to the surface,
j

strongly united by their moniliform termi-

nations (fig. 279). Four British species are
I

Fia\ 279.

1mmsr
Jhumfm
JSaS
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Gigartina pistillata.

Transverse section of the frond.

Jlsfjnifled 50 diameters.

known, growing from 2 to 6 inches high,

of a dull purple colour. Reproduced by
spores (in favellidia) and tetraspores scat-

tered among the peripheral filaments.

Bibl. Harvey, Mar. Ah/a;, 139, pi. 17 C;
Greville, Alg. Brit. pp. 140, 147, pi. 16.

GILLS of Fishes.—The organs form
beautiful and favourite injected objects.

They must be injected from the heart, or

from the branchial artery, which ascends

from the heart much in the same manner
as the pulmonary artery ascends from the

heart of the higher animals. It may be
remarked that the heart of fishes is situated

much nearer to the anterior end of the body
than in the Mammalia.

Bibl. Stannius, Vergt. A»at. ; Lereboul-

let, Anat. Camp, de VAppar. Eespir. ; Hyrtl,

Med. Jahrbucher der dater. Stoat, bd. 24

;

Owen, Hunter ian Led. ii. ; Leydig, Histul.

382.

GILLS of Insects, or branchiae.—These
are hair- or leaf-like processes (PI. 28. figs.

2g, 15, 19, 31 J projecting from the surface

of the body, and containing one or more
trachese and their ramificationsf which
communicate with those of the body gene-

rally. Insects furnished with gills or bran-

chife have no occasion to rise to the surface

of the water in which they live, the diffusion

by which the respiratory process is effected

taking place between the gaseous contents

of the trachea? and those of the water.

GINAN'NLi, Montagne.—A genus of

Cryptonenriacea? (Florideous Algse), con-

taining one British species, Cr. furceUata, a

rare, pinky-red sea-weed, about 2 to 6 in-

ches long, with a dichotomous, terete, mem-
branaceo-gelatinous frond, the divisions of

which have a kind of fibrous axis. The
spores are produced in spherical concepta-

cles imbedded just beneath the surface of

the frond.

Bibl. Harvey, Brit. Mar. Alg. p. 148,

pi. 19 C ; E. Botany, pi. 1881.

GINGER.—This substance finds a place

here on account of its liability to adultera-

tion when sold in the form of powder. It

consists of the rhizomes of Zingiber offi-

cinale (N. 0. Zingiberacete). The bulk
of the structure consists of parenchy-
matous cellular tissue with pitted walls,

containing scattered starch-granules, and
here and there filled with a combined mass
of starch-granules and yellow colouring-

matter of very distinct character ; besides

these occur the pitted ducts and a small

quantity of woody fibre. The starch-grains

nearly resemble those of the species of

Curcuma which yield East-India arrowroot.

Adulteration is effected with cheap starches

(sago-, wheat-, or potato-flour), which may
be detected by the form of the granules,

while MrsTAKD-husksandCAYENNE pepper
are employed to give pungency to the same
reduced articles. The characters of these

substances are given under their respective

heads.

Bibl. Hassall, Food tyc. p. 390.

GLANDS of Animals.— Glands are

organs, the general function of which is to

separate from the blood certain compounds
destined to perform some special office in

the economy. They are divided into true

or secernent glands; and vascular glands.

The secernent glands, the secretions from
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which escape either by rupture, or through

ducts, are thus arranged :

1. Glands consisting of closed vesicles

which dehisce laterally : the Graafian vesi-

cles of the ovary, and the follicles (Nabo-
thian) of the cervix uteri.

2. Glands composed of cells reticularly

united: the liver. (See LivEn.)
3. Racemose or aggregated glands, in

which aggregations of roundish or elongated

glandular vesicles occur at the. ends of the

excretory ducts. These are either, a, sim-

ple, with one or but few lobules, comprising

the mucous glands, the sebaceous and the

Meibomian follicles ; or, b, compound, with

many lobules, the lacrymal and salivary

glands, the pancreas, the prostate, Cowper's
and the mammary glands ; in this category

must also be placed the lungs.

4. Tubular glands, in which the secreting

elements have a more or less tubular form.

These are either, a, simple, consisting of

one or but few csecal tubes—including the

tubular gastricandintestinal(Liebei'kuhn's),

the uterine, sudoriparous and ceruminous
glands ; or, b, compound, consisting of nu-

merous reticular or ramified glandular canals

—comprising the testis and the kidney.

The vascular glands, which have no
ducts, and the contents of which escape by
transudation, are subdivided into

—

1. Those composed of larger and smaller

cells imbedded in a stroma of areolar tissue
;

comprising the supra-renal capsules, and the

anterior lobules of the pineal gland.

2. The closed follicles, consisting of a

basement-membrane, an epithelial lining,

and transparent contents, forming the thy-
roid gland.

3. The closed follicles, with a capsule of

areolar tissue and contents consisting of

nuclei, cells, and liquid, to which belong, a,

the solitary follicles of the stomach and
intestines ; b, the aggregated follicles of the.

small intestines or Pe37er's glands, in ani-

mals also those of the stomach and large

intestines ; c, the glandular follicles of the

root of the tongue, and of the pharynx and
the tonsils ; and, d, the lymphatic glands.

4. Here belongs the spleen, consisting of

a cellular parenchyma containing numerous
closed follicles like the last.

5. The thymus gland, in which aggre-
gated glandular vesicles open into a com-
mon closed canal or wide space.

The glands are further noticed under their

respective heads.

Bibl. Kulliker, Mik. Anat., and Bewebe-

lehre, 8,-c. ; Henle, Allgem. Anat. ; Wagner,
Jlandw. d. Phys. ; Todd and Bowman,
Ph us. Anat. ofAlan ; Frey, Histologie, p. 493.

GLANDS' of Plants.—The 'glands of
plants are special structures formed of cel-

lular tissue, inwhich are produced secretions

of various kinds, such as oils, resins) &c,
They are ordinarily more or less closely

connected with the epidermal tissues, but
not in all cases, the latter instances forming
a kind of transition to the receptacles of

special secretions, turpentine-reservoirs &c,
found in the interior of the stems of many
plants. Glands may be conveniently divided

into external and internal; the former are

sessile, or stalked (when they present the

character of glandular hairs, of various

forms), while the latter are generally visible

externally as transparent dots scattered over

an organ, such as a leaf, giving it the ap-
pearauce of having been pricked all over
with a pin ; when of more considerable

dimensions, and with thicker walls, they
produce tubereulation of the surface, as on
the rind of the orange, &c.

Externalglands. These may be subdivided
into simple and compound.

Simple external glands are either sessile

vesicles or hairs, composed of a single vesi-

cular or elongated epidermal cell filled with
secretion ; or they are hairs composed of a

simple row of cells, one or more of which
are filled with secretion. Examples of this

may be found in the epidermis of Primula
sinensis, Gilia tricolor, Erodium eieutarium,

Achimenes (PI. 21. fig. 32), Staeht/s, Marru-
bium, Digitalis purpurea (PI. 21. fig. 33),

Antirrhinum mnjus (PI. 21. fig. 34), CEno-
thera, Ile/leborus fa?fidus, Scropbularia no-

dosa (PI. 21. tig. 41), Semperrimim, Salvia,

Thynnis,Mellissa,Hlesemb)iianthemum,GRX-

den Chrysanthemum (PI. '21. fig. 30), &c.
The stings of the nettles are to be placed

here ; they consist of very long, tapering,

single hairs, with an obtuse point, and a
bulb-like expansion at the base, imbedded
in a dense layer of epidermal tissue (PI. 21.

fig. 8). The hair is filled with the poisonous

secretion. When the point touches the skin,

it breaks off and allows the escape of the

fluid contents, which are squeezed out by
the pressure, and probably by the tension of

the tissue around the bulb.

Compound external glands differ from the

simple only in the fact that they are com-
posed of a greater or a smaller number of

cells combined into a mass, usually of sphe-

rical or allied form. They may he sessile, or
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stalked upon a simple or compound hair.

Examples of sessile form occur in Dictamnus
albus (PI. 21, figs. 38, 30), Hobinia viscosa,

the leaf of the Mulberry and the Hop (PI.

21. fig. 14), and the stipular glands of Cin-

chona, Galium, &c. ; of the stalked, in the

Rose (PI. 21. fig. 46), species of Mubus, Dro-
sera, and on many aromatic or viscid plants.

Internal (/lands. These consist of cavities

in the subepidermal tissue, of variable size,

bounded by a firm layer of cells, and filled

with oily or resinous secretions. They ap-

pear to be formed either of one cell, when
small, or, when large, of a definite mass of

cells, which, after the production of the

secretion, have their walls obliterated so as

to form a large chamber ;
possibly, however,

some maybe intercellular spaces into which
the secretion is poured out. Examples of

moderate dimensions are found in the leaves

of Dictamnus, Magnolia (PI. 21. fig. 12),

Hypericum perforatum, and other species,

Myrtacece, Ruta graveolens (PI. 21. fig. 11^),

&c. Very large glands of this kind contain

the oil in the rind of the orange (fig. 280)
and other species of dints.

Fig. 280.

Section of the rind of an orange, showing the internal
glands, E, R.

Magn. 50 diams.

The nectaries of flowers have their tissue

metamorphosed into a condition resembling

that of the secreting part of glands ; and
the hairs of the stigma of Flowering- Plants

produce a secretion at the period of impreg-

nation. Brongniart has lately pointed out

the existence of internal glands in the dis-

sepiments of the ovaries of the petaloid

Monocotyledons. These structures form a

transition to the turpentine-canals, &c. of

the Coniferee. (See Secbeting organs
of Plants.) The Oummi-Eeulen of Meyen
(cystolithes of Weddell) are also related to

glands. (See Raphides.)
Bibl. Meyen, Secrelionsorf/. d. Pflanzen.

Berlin, 1857 ; Manuals of Vegetable Anat.

;

Brongniart, Ann. d. 8c. Nat. 4 ser. ii. p. 5

;

Lawson, Ann. N. H. 2 ser. xiv. p. 161

;

Trecul, Ann. d. Sc. Nat. 4 ser. iii, p. 303

;

Ann. N. H. 2 ser. xvi. p. 146.

GLANDULI'NA, D'Orb.—A Nodosa-
rian Foraminifer. It has a free, regular,

straight, ovoid-globular shell; globular,

almost completely embracing chambers, the

last being convex and prolonged ; and a
round, minute, terminal orifice.

G. Icemgata (PI. 18. fig. 28). Recent and
fossil. Common in the Lias and Chalk.

Bibl. D'Orbigny, For. Foss. Vien. 28

;

Morris, Brit. Foss. 36 ; Parker and Jones,

Aim. N. II. 2 ser. xix. p. 280.

GLAUCO'MA, Ehr.—A genus of Infuso-

ria, of the family Trachelina, E.

Char. Body ciliated all over; mouth
longitudinal, oval, without teeth, placed
laterally near the anterior third or fourth

of the body, and furnished with one or two
tremulous laminae or lips.

Stein describes the encysting process as

occurring in one species.

1. G. scintillans, E. (PI. 24. fig. 8).
_
Body

colourless, slightly depressed, elliptical or

ovate; sacculi large ; length 1-200". Aqua-
tic, and in infusions (of hay, &c).

2. G. viridis, D. Body green, oval

;

mouth large, nearer the middle than the

anterior end of the body ; length 1-030".

In putrid rain-water collected in an empty
wine-cask coated with cream of tartar.

Bibl. Ehrenb. Infus. p. 334; Dujardin,

Infus. 475 ; Stein, Infus. 250.

GLEICHE'NIE.E.—A family of Poly-
podiaceous Ferns, distinguished by their

Fig. 281.

Fig. 282.

Gleichenia.

Fig. 281. Fertile pinnules with sori. Magn. 5 diams.

Fig. 282. Sorus composed of four crucially arranged

capsules. Magn. 40 diams.

obliquely amiulated sporangia arranged in

fours (fig. 282). Genera:
1. Gleichenia. Sporangia collected in



GLENODINIUM. 344 ] GLCEOCAPSA.

roundish sori. Indusium absent. Leaves
forking. Exotic (figs. 281 & 282).

2. Platyzoma. Sporanges collected in

point- like sori. Indusium spurious, formed

by the revolute margin of the leaf. Leaves

undivided.

GLENODINTUM, Ehr.— A genus of

Infusoria, of the family Peridincea.

Char. Carapace membranous, rounded or

oblong, with one or more distinct furrows

furnished with vibratile cilia ; an elongated

or horse-shoe-shaped red (eye-) spot pre-

sent ; no horn-like processes.

These organisms are doubtful Infusoria.

They are common in pools and bog-water.

1. G. einctum (PI. 24. fig. 10 a, b). Ovate
or subglobose, ends obtuse, yellow; carapace

smooth , eye-spot large, transverse and
semilunar ; length ] -576".

2. G. apiculatum (PI. 24. fig. 10 c). Oval,

ends obtuse, greenish yellow ; carapace

smooth; eye-spot oblong; length 1-480".

3. G. tabulation. Oval, greenish yellow
;

carapace granular, reticulated with promi-
nent lines ; ends acute or denticulate ; eye-

spot oblong ; length 1-480".

Bibl. Ehrenberg, Infas. p. 257 ; Dujar-

din, Infus. p. 373.

GLENOM'OBUM, Ehr.—The Glenomo-
rum tingens of Ehrenberg (PI. 24. fig. 14),

which consists of aggregated revolving

groups of green bodies, with two anterior

cilia, and a red (eye-) spot, has been shown
by Weise and Stein to form the young state

of Chloeogonium, which itself appears

probably to be a stage of development of

Protococccs.
GLENOPH'OEA, Ehr.— A genus of

Rotatoria, of the family Ichtliydina.

Char. Eree; eyes two, frontal ; rotatory

organ circular and frontal ; tail truncated,

without toes.

G. troehus (PI. 34. fig. 36). Body ovato-

couieal, colourless, the turgid front and the

narrowed foot truncated ; eyes blackish

;

length 1-576"; aquatic.

Bibl. Ehrenb. Infus. p. 391.

GLENOS'PORA, Berk. & Dcsm.—

A

genus of Dematiei (?) (Ilyphomycetous
Fungi), of which one species

(
G. ThwaUem)

appears to have been found in Britain.

Bibl. Berk. Sort. Journal, iv. p. 256.

GLOBIGERI'NA, D'Orb.—A typical

Eoraminifer. The shell is minute and
globose, consisting of a series of ten or less

globular chambers, arranged spirally in two
or three whorls, and increasing rapidly from
1-2000 to 1-80" in diameter. Surface

foraminated and rugose, sometimes prickly.

Each chamber opens into the umbilical

hollow by a crescentic orifice. La G. cre-

tacea aud G. hirsuta the shell is almost dis-

coidal and nautiloid ; in G. buttoides (PI. 47.

figs. 2, 3) the chambers become heaped ; in

G. helicina the later chambers expand aud
grow irregular. In some cases the last

chamber overlaps all the others, and the
shell becomes an Orbulina.

G. bulloides is very abundant in the
Atlantic and other oceans, also in the
shallow water of the Adriatic; Many
varieties occur, recent and fossil, from the
Triassic period to the present day.

Bibl. Williamson, Brit. For. 56 ; Car-
penter, Introd. For. 181 ; Parker and Jones,

Phil. Tr. 1865, 305.

GLOBELENA, Turp. =Glceocapsa.
GLOBULI'NA, D'Orb. See Polymor-

PHINA.
GLOBULINE.—An amorphous animal

substance nearly allied to albumen, existing

within the coloured corpuscles of the blood
and the crystalline lens.

Bibl. See Chemisthy, animal.

GLCEOCAPSA, Kiitz.—A genus of Pal-
mellaceoe (Confervoid Alga;), instituted by
Kiitzing to receive certain forms, distributed

among ffesmatococctts, ^Microcystis, Soro-

spora, &c. by various authors. As we have
adopted it, it is distinguished from Palmella

by the persistence of the coats of the parent-

cells as envelopes enclosing their progeny of

several generations, to the number of 4, 16,

64, or more secondary-cells, the membranes
becoming confluent subsequently, however,
by solution, into a gelatinous mass. From
Coccochloris the chief distinction seems to

be in the persistence of the lamella; of the
parent-cells in the membranous condition,

and the globular instead of cylindrical or

elliptical form of the cells, while the habit

is to form rather flat irregular strata than
globose or papillose masses. From Proto-
coceus it is distinguished by the persistent

gelatinous investment. Some recent writers,

especially Sachs, assume that the species of
Glceocapsa are early stages of development
of Lichens, from gonidia.

We give such of Kiitziug's species as are

British, with the synonyms as stated by
him ; but they require further investigation.

G. confluents. Stratum gelatinous, green.

Diam. of cell-contents, 1-1200 to 1-600'".=

Ihcmatoeoecus minuthsimus, Ilassall ?

G. montana. Stratum gelatinous, green
;

vesicles concentrically striated; cell-contents
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1-1000 to 1-500'" in diani. = H. microsporus,

Hass.

G. granosa. Stratum green, firm ; vesi-

cles concentrically striated ; cell-contents
1-300'" in diam.=.ff. granosus, Hass.

G. polydermatica (PI. 3. fig. 4). Stratum
hardish, olivaceous, somewhat compact or

granular ; concentric lamella? evident,

thick; cell-contents 1-800 to 1-500'" in

diam.= 11. rupestris, Hass.

G. aeruginosa. Stratum grey-seruginous,

gvanular-crustaceous ; vesicles large (1-100
to 1-60'"), irregular; eell-contents 1-1000
to 1-600". = //. ceruginosus, Hass.

G. livicla. Stratum dirty olive or black-

ish, soft, but tubercular ; cell-contents oeru-

ginous ;
1-700'". H. lividus, Hass.

G. Magma. Stratum purplish-black,

crustaceous, granular ; cell-contents 1-500

to 1-320'". Sorospora montana, Hass.

G. sanguined. Stratum black ; internal

cells deep blood-red ; cell-contents 1-600 to

1-400'". = Hcemutococcus sanguineus, Ag.,

Hass.

G. Shuttlewortltiana. Stratum dirty red;

internal cells orange ; cell-contents 1-1000

to 1-900"'.

G. Ralfsiana. Stratum dirty purple

;

internal cells rosy - purple ; cell-contents

1-750 to 1-400'". = Sorospora Ralfsii, Hass.

In PL 3. fig. 13 is represented a form we
have met with among freshwater Alga?,

which appears to agree with Kiitzing's

G. ampla.

Those resting forms of Euglena where the

encysted groups are devoid of a firm outer

coat, bear considerable resemblance to a

large Glceocapsa.

Robenborstdescribes 55 European species.

Bibl. Kiitzing, Phyc. gen. p. 173, Sp.

Alg. 216, Tab. Phyc. pis. 19 et seg. ; Hassall,

Brit. Freshw. Algce, pi. 79, &c. ; Sachs, Bot.

Zeit. xiii. p. 1 ; Al. Braun, Bejur. §c. (Bay
Soc. 1853), p. 131, 182; Rabenhorst, Fl.

Alq. ii. p. 34.

GLCEOCOC'CUS, Al. Braun.—A genus
of Palmellacete, consisting of active bi-

ciliated gonidia resembling the moving form
of Protoeoceus, but connected into families

bj' a mass of soft jelly. See Palmellaceje.
Bibl. A.Hra,\m,Verjungung,]>.169; Rejuv.

Sfc. (Bay Soc. 1853), p. 159; TJeb. Chytridien,

p. 57 ; Rabenhorst, Fl. Alq. iii. p. 36 (fig.).

GLOEOCYS'TIS, Nage'li. See Palmel-
lace^:.
GLCEONE'MA, Ag. 1 —Names of Dia-
GLOIONEMA, Ag. ( tomaceous genera

no longer retained. See Encyonema.

GLffiOSPO'RIUJtLMontagne.—A genus
of Spha3i'onemei (Coniomycetous Fungi)
developed beneath the surface of leaves, and
bursting through, forming a kind of rust on
the surface.

1. G. paradoxum (Myxosporium para-
doxum, I)e Notar.) occurs on ivy.

2. G. Babes. Asteroma Babes, Berk. Brit.

Fungi.
3. G. concentricum (Cylindrosporum con-

centricum, Grev. Sc. Crypt. Flor. p. 27) forms

a white rust upon cabbage-leaves.

Bibl. Berk. & Br. Aim. Nat. Hist. 2 ser.

v. p. 455 ; Berkelev, Hort. Trans, vi. p. 121.

GLOSO'THEA," Nageli. See Palmel-
lace^:.
GLOIOSIPHO'NIA, Carm.—A genus of

Cryptonemiacea? (Florideous Algae), the

single British representative of which is a
rare, feathery, red sea-weed, 3-12 inches

high, with a semigelatinous tubular frond.

The spores are in dense masses, scattered

among the radiating jointed filaments which
clothe the periphery of the branches.

Bibl. Harvey, Brit. Mar. Alg. p. 152,

pi. 21 A, Eng. Bot. pi. 1219.

GLYCERINE is the sweet principle of

the fats. It may be prepared by boiling

any fat, as tallow, butter, olive oil, &c, with
oxide of lead and water, the water being'

from time to time removed, and replaced

by fresh. The aqueous solutions are freed

from the lead by sulphuretted hydrogen, the
filtered liquid evaporated to the consistence

of a syrup, and finally in vacuo over sulphuric
acid. It is sold in the shops.

Glycerine, when pure, is a colourless,

highly refractive, syrupy liquid, of a sweet
taste ; it mixes in all proportions with alco-

hol and water, but it is insoluble in ether.

The property possessed by glycerine, of

constituting a liquid which does not become
dry, and mixes with water, renders it very
useful for the preservation of microscopic

objects, especially those which will not
permit of being dried, such as preparations

of vegetable structure, which may be left en
a slide in a drop of glycerine, with a glass

cover to exclude dust, for weeks and months
without alteration. It renders objects veiy
transparent, which is sometimes advan-
tageous, sometimes the reverse. A solution

of gum-arabic in diluted glycerine is an
invaluable substitute for balsam for mount-
ing objects which do not bear drying. The
solution is made by dissolving 1 oz. of very
clean gum in 1 oz. of water, and adding sub-
sequently 1 oz. of glycerine : great care must
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be taken, in incorporating the glycerine, to

avoid forming air-bubbles, which are difficult

to get rid of on account of the viscidity of

the fluid. The mode of mounting objects

is to soak them in pure glycerine, and then

to operate as with Canada balsam, only not

applying heat.

GLYCIPIPAGUS,Ilering.—A subgenus
of ACABUS.
GLYPHIDIE.E.—A family of Gymno-

carpous Lichens, containing one British

genus, Chiodecton.
GLY'PIIIS, Ach.—A genus of Lichens.

O. labyrinthica, on trees, very rare.

Bibl. Leighton, Lich.-Flora, p. 403.

GLYPHODES'MIS, Grev.—A genus of

Diatomaceoe.

Char. Fr. united into a filament; side view
naviculoid, with a central nodule, median
line, and transverse rows of granules ; struc-

ture clathrate (?), the granules being deve-

loped within square areolae, arranged in

parallel rows.

G. eximia. In scrapings of marine shells.

Jamaica.
Bibl. Greville, Qu. Mic. Jn. 1862, p. 234

(figs.).

GLYPHODIS'CUS, Grev.—A genus of

Diatomacese.
Char. Fr. four-sided, the angles much

rounded. Valves with a large 4-angled

nucleus, the angles alternating with those

of the margin ; and a circular prominent
process within each marginal angle, from
which costse radiate to the nucleus ; while

similar costse radiate from the angles of the

nucleus to the sides of the disk.

G. stellatus. Monterey stone.

Bibl. Greville, Mi'cr. Trans. 1862,

p. 91.
• GLYPIIOMITTJUM, Bridel.—A genus

Fig. 283.

Glyphomitrium Daviesii.

Teeth of the peristome. Magnified 150 diaius.

of Orthntrichaceous Mosses, deriving its

name from the grooved calyptra. Glypho-

mitrium Daviesii, Brid. is found in Wales
and Ireland on rocks, mostly near the sea.

It is peculiar to Great Britain and Ireland.

GNAT. See Culex and Culicid-s:.

GNETA'CE/E.—An order of Flowering
Plants, remarkable for their jointed stems,

composed of ducts and wood-cells marked
like the wood of Conifers. The rind and
pith, also, contain curious branched liber-

cells.

GOMPHILLUS, Nyl.—A genus of

Lichens.

G. calyeioides. On mosses, rare.

Bibl. Leighton, Lich.-Flora, p. 51.

GOMPHOGRAM'MA, Braun.—A genus
of Diatoruacea5 , cohort Fragilarise.

Char. Frustules solitary or geminate,

front view tabellar, with interrupted clavate

longitudinal vittffi, ends internally dentate
;

valves ovate or elliptic-lanceolate, with
transverse continuous costse.

G. rupestre (PL 48. fig. 3). On moist

rocks (aquatic).

Bibl. Rabenhorst, Fl. Aly. i. p. 116 ; and

p. 12 (fig).

GOMPHONE'MA, Ag.—A genus ofDia-
tomacese.

Char. Frustules mostly single or binate,

attached by a filiform stipes, wedge-shaped
in front view ; valves with a median line and
a nodule at the centre and at each end, and
striated with transverse or slightly radiating

granular stria;. Aquatic and fossil.

Conjugation has been observed in several

species.

Kiitzing describes thirty-eight species,

Smith admits twelve as British. The form
of the frustule is subject to great variety :

and the specific characters are probably of

little value.

The most common species are :

—

G. acuminatum (PI. 12. fig. 34 a, b, c).

Frustules in front view simply cuneate, or

inflated in the middle; valves attenuated at

the base, ventricose in the middle, beyond
which they are again expanded ; ends acu-

minate, or truncate with an acuminate pro-

longation ; stria; distinct; length of frustules

1-300". (San Fiore deposit.)

G. geminatum. Valves ventricose in the

middle, constricted and rotundo-truucate

towards each end ; striae distinct ; stalks

long, thick, densely interwoven ; length of

frustules 1-216 to 1-180".

G. oliraccum. Densely crowded, forming

a mucous mass; frustules broadly cuneate

(fr. v.) ; valves obovato-lanceolate ; stria?

distinct; length of frustules 1-1020".
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G. curvatum. Frustules curved ; valves

obovato-lanceolate ; strise faint ; length
1-720".

Bibl. Ebr. lnfu$. p. 215 ; Kutzing,2?eci7/.

p. 84, and Sp. Alg.ri. 03 : Smith, Brit. Diatom.

p. 77 ; Ralfs, Ann. N. H. 1843, xvi. p. 459.

GOMPHOSPH.E'RIA,Kutz. SeePAL-
MELLACE^E.
GONATOBO'TRYS, Corda.—A genus of

Mueedines (Hyphomyeetous Fungi), the fer-

Fig. 284. Fig. 285.

G-onatobotryB simplex.

Fig. 284. A fertile filament. Hagn. 100 diams.

Fig. 285. A sporiferous joint, with most of the sporeB

removed. Magn. 600 diams.

tile filaments of which present at intervals

swollen articulations, on which are attached

simple ovate spores (figs. 284, 285).

Bibl. Corda, lames Fungorum.
GONATO'RRHO-

Fisr. 280.DON, Corda. — A
genus of Mueedines
(Hyphomycetous
Fungi), the fertile

filaments of which
have at intervals

swollen articula-

tions, whence arise

moniliform chains

of spores (fig. 280).

Bibl. Corda,

Prachtfl. Europ.
Schimmelb. pi. 3.

G-onatorrhodon speeiosum.

Fertile filaments with swollen joints bearing chains of
spores. Magn. 100 diams.

GONATOZY'GON, De Bary.—A genus

of Diatomacese. .

Char. Cells cylindrical or truncate-fusi-
form, neither constricted nor incised, united
into long fragile filaments ; endochrome
simple, undulate and twisted.

2 species ; aquatic.

Bibl. Rabenhorst, Flor. A/a. iii. p. loo.

GOXIACY'PRIS, B. & R'.—A minute
Ostracod, with yellowish, compressed, trian-

gular valves, found in the rivers and dykes
of Eastern England.

Bibl. Brady and Robertson, Ann. N. H.
s. 4. vi. 15.

GONIDTA.—The name applied to cells

which in the Thallophytes perform an office

analogous to that of the Gemmje of the
higher Ciyptogams, and the separating bud-
structures, such as bulbils, stolons, Sec. of the

Flowering Plants,—being cells developed
from the vegetative tissues, ultimately
thrown off, and capable of propagating the
individual. The gonidia of the Lichens are

globular cellswith green contents, developed
in the central layers of the thallus, afterwards
set free by the destruction of the cortical

layer ; they appear capable of multiplication

by subdivision before growing out into the
filaments which form the foundation of the
new thallus (see Lichens). And the en-
dochrome has lately been observed in a few
Lichens to be resolved into zoospores, a cir-

cumstance which brings Lichens in an im-
portant point still nearer to Fungi. The
gonidia of the Fungi are usually termed
Coxidia (see that article, and Fungi). The
gonidia of the Algje are best known in the
Confervoids, where they are formed from
the cell-contents, and generally present
themselves ciliated, as Zoospores. The te-

traspores of the Floridese are probably the
homologues of gonidia.

GONIONE'MA, NyL—A genus of Li-
chens, fam. Collemacei.

G. ve/utinum. On subalpine rocks ; rare.

Bibl. Leighton, Lich. Ft. p. 11.

GONIOTHE'CIUM, Ehr.—A genus of
fossil Diatomacese.

Char. Frustules terete, with a median
(longitudinal) constriction (suddenly atte-

nuate and truncate at the ends, hence ap-
pearing angular).

Corresponds to Pyxidicuia, constricted in

the middle, and truncate at the ends.

Found in America.
We have figured several of the nine or

ten species, some of which do not appear to

have the characters of the genus.

G. Anaulvs (PL 42. fig. 18) ; G. barbatmn
(PI. 42. fig. 19) ; G. didymum (PL 42. fig. 20)

;
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G. monodon (PI. 42. fig. 21); G.navieula
(PL 42. fig. 22) ; G. Bogersii (Pi. 42. fig. 23) ;

G. qastridium (PI. 41. fig. 40) ; G. odontella

(PI. 41. fig. 44).
Bibl. Ehrenberg, Abh. d. Berl. Akad.

1841. p. 401, Berl, Ber. 1844, p. 82, and
Mikroqcol. ; Kiitzing, Bacill, p. 51, and
Sp. Alg. p. 23; Greville, Mic. Tr. 1805,

p. 56.

GO'NIUM, Muller.—A genus of Volvo-
cineaj (Confervoid Algte), forming micro-
scopic, square, flat fronds, either ciliated and
endowed with a power of motion, or devoid
of cilia and motionless ; it is possible that

these two conditions are only stages of deve-
lopment in species active at one time and
resting at another. The perfect fronds are

composed of usually sixteen cells, enclosed

in wide colourless coats (young fronds but
four cells, some kinds have more than six-

teen) united together into flat square masses
by adherence at various points of their cir-

cumference. A light vacuole in the sub-
stance of the cell-contents may often be ob-
served to exhibit a rhythmical contraction

and expansion, as in Volvox. The cells of

the active forms have each a pair of vibratile

cilia, which run out from the central proto-

plasmic mass, through the hyaline envelope,

and proj ect asfree processes, rowing the frond

about in the water. They are commonly
observed to increase by division, a frond
composed of sixteen cells breaking up into

four fronds, each composed of four cells, &c.

;

but it is probable that other kinds of deve-
lopment exist, and that the motionless forms
are resting states of active species. Gonium
peetorale is an exceedingly interesting micro-
scopic object, not uncommon in freshwater

pools. Ehrenberg, who regards them as

Infusoria, describes the following species.

G.peetorale (PI. 3. fig. 11). Frond square,

composed of sixteen bright-green cell-

masses enclosed in hyaline envelopes, each
with a pair of cilia; size of green masses
1-1900 to 1-1150"; frond not exceeding
1-280". In clear water, salt and fresh, near
the surface.

G. punctatum. Cells sixteen ; cell-masses

green, with black granules ; diam. 1-4000"

;

frond of sixteen, 1 -570".

G. tranquillum (PI. 3. fig. 12). Cells

sixteen ; cell-masses green, diam. 1-2880"
;

frond of sixteen, 1-144 to 1-288", some-
times twice as broad as long ; the cell-masses

found in division (binate or quaternate),

motionless (Possibly not a Gonium, but a

Palmellacean— Tetraspora ?).

G. hyalimim. Cell-masses hyaline, diam.
1-3000" ; frond of twenty or twenty-five,
1-000". In stagnant water.

G. glaucum. Cell-masses bluish green,
from four to sixty-four in a frond, diam.
1-7000 to 1-4200", ditto of frond not ex-
ceeding 1-570". In sea-water.

The remarkable organism Saecina re-

sembles the motionless Gonia in appearance,
being, however, cubical instead of tabular

;

but its peculiar habit would rather lead to

its being placed among the Fungi. The
genus TETEASPOHAamong the Palmellacean
is closely related here. Meeismop^dia
seems to be an unnecessary genus, as the
species may fall under one or other of these.

Bibl. Ehrenberg, Infus. p. 55 ; Cohn,
Nova Acta, xxiv. p. 169, pi. 18 ; Fresenius,

Mas. Senckenb. Gesell. ii. p. 187, 1856.

GONOTHYE.EA, Allman.—A genus of
Hydroid Polypi, fam. Campanulariidae. 2
species.

G. Loveni'(Laomedia dichotoma, Johnson),
on the fronds of the large sea-weeds, and on
stones, at low-water mark.

Bibl. Hincks, Hydroid Zooph. p. 180.

GOR'DIUS, Linn.—A genus of Entozoa.
Char. Body very long and slender, fili-

form ; alimentary canalwith a single orifice

;

sexes distinct.

G. aquations, the common hair-worm, is

from 7 to 10'
' in length and about 1-25 to

1-20" in breadth, of a brown or blackish co-

lour, cind is found in water or damp places.

The mouth is very indistinct ; the tail of the
male is bifid, that of the female simple and
rounded.
The ova, agglutinated in long strings, are

deposited in water, and being devoured by
insects or Arachnida, undergo development
within their bodies.

These animals frequently coil themselves
into a knot-like form, whence the name.

See Mebmis.
Bibl. Dujardin, Helminth, p. 206, and

Ann. des Sc. Nat 1842. xviii. p. 142; Siebold,

Vergl. Anat. ; JEntomol, Zcitung, 1842-43,
and Erichson's Archie, 1843. ii. p. 302 ; Ber-
thold, Ueb. d. Ban d. WasserkaOm, 1842

;

Meissner, Siebold cy Kiilliker's Zcits. 1850, i.

;

Siebold, ibid. 141 ; Grenadier, Sicb. S[ KUll.

Zeitseh. 1808 ; Yillot, Ann. N. H. 1872, x.

GOKGO'XIA, Linn.—A genus of marine
Polypi, of the order Actinoida, and family

Gorgoniadas.
Char. Polypidom rooted, and consisting

of a central, branched, horny, and sometimes
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anastomosing flexible axis, coated with a

soft and fleshy polypiferous crust.

The species are popularly known as sea-

fans ; thej' are not microscopic, often attain-

ing very considerable dimensions.

The polypidom, as well as the crust, con-

tains spicula of various forms imbedded in

them, a specimen of which is exhibited in

PI. 33. fl". 27.

Bibl. Johnston, Brit. Zooph.'p. 100; Kent
(spicules), M. M. J. 1870, p. 76 ; Gosse,

Actinologia.

GOSSYPIUM. See Cotton.
GOUT-STONES. See Chalk-stones.
GRACILARIA, Grev—A genus of

Rhodymeniaceae (Florideous Algae), with

feathery fleshy-cartilaginous fronds, 3 to

12" or more long, of a red or purplish coiour,

the central substance of which is composed
of large cells, the cortical of closely packed

horizontal filaments. The spores are formed

in tubercles consisting of a thick coat com-
posed of radiating filaments, containing a

mass of minute spores on a central placenta.

The tetraspores are imbedded in the cells of

the surface. G. confervoides is the only

common species; it grows from 3 to 20"

long, and as thick as small twine.

Bibl. Harvey, Brit. Mar. Alg. p. 128,

pi. 16 C ; Enql. Bat. pi. 1608.

GRAMMATONEMA, Ag.—A genus of

microscopic marine plants, by some referred

to the Biatomaceas, by others, including

Ralfs and Kiitzing, to the Desmidiaceas.

The recent observations of Smith show
that it belongs to the former family, and to

the genus Fragilaria.

G. striatuhtm=Fr. str.

Bibl. Kiitzing, Sp. Alg. p. 1 87 ; Ralfs,

Ann. N. H. xiii. p. 457, pi. 14. fig. 5 ; Smith,

Brit. Diat. ii. 23.

GRAMMATOPH'ORA, Ehr.—A genus

of Diatomaccae.

Char. Frustules in front view rectangular,

at first adnate, but afterwards forming zig-

zag chains ; vittae two, longitudinal, inter-

rupted in the middle and more or less curved.

Marine.
Valves linear or elliptical ; furnished with

transverse striae, in most invisible by ordi-

nary illumination, and in a few so difficult of

detection that the valves have been regarded

as Test Objects. Sometimes a median
and terminal nodules are present.

Kiitzing describes thirteen species. Four
are British ; one doubtful :

—

6?. marina (PI. 1. fig. 14; PI. 12. fig. 35;

PL 14. fig. 37). Striae invisible by ordinary

illumination ; vittae near the middle semi-

circularly curved outwards ; valves linear

or elliptical, gradually attenuated towards
the obtuse ends ; striae transverse ; length

1-108 to 1-420".

The form and structure of the frustules

and valves appear greatly to vary. Some-
times the frustules are perfectly square, at

others six times as long as broad. In some
specimens the valves are suddenly, at others

uniformly inflated at the middle (PL 1.

fig. 14 6 ; PL 12. fig. 35 c), some have the

ends capitate. Again, in some valves there

is a median line and a small central nodule

(PL 12. fig. 35 c) ;
in others there is neither

median line nor nodule, but a large internal

ring (PI. 1. fig. 14 b). Lastly, in some valves

the striae extend over the whole ofthe valves,

while in others they are deficient at their

ends. Some of these variations have formed
the basis of distinct species, but probably
with little reason.

A variety, G. sultilissima, Bail. (PL 14.

fig. 38 a, b), has been pointed out by Prof.

Bailey, in which the form of the frustules

and valves agrees with the above characters,

but in which the transverse striae are ex-

tremely difficult of detection when mounted
in balsam.

G. macilenta. Fr. slender, often curved
;

vittae as in the last; valves linear, slightly

inflated at middle and ends. Marine

;

length 1-300".

G. serpentina. Vittae long, sei-pentine, with
the end curved inwards to form a kind of

hook; striae oblique. Marine; length 1-200".

G. ? Balfouriana. Vittae straight ; valves

linear, inflated in the middle, and with
rounded ends. Aquatic.

Bebl. Ehrenberg,.Be;-?.^£/i. 1839, p. 120,

and Ber. 1840, &c; Kiitzing, Sp. Alg. p. 120;

Ralfs, Ann. N. H. 1844, xi. p. 449 ; Bailey,

Sillimaris Journ. vii. ; Smith, Brit. Diat.

ii. 42 ; Schiff, Schultze's Archiv, iii. p. 81.

GRAMMITID'E^K.—A tribe of Poly-

podioid Ferns.

Illustrative Genera.

Grammitis. Sori linear or roundish,

seated on certain arms of the veins. Veins

simple or forked, scarcely anastomosing.

Selligucea. Sori linear or roundish, seated

on certain arms of the veins. Veins very

much branched, anastomosing in more or

less regular meshes, without free veins.

Synammia. Sori oblong, seated on the

back of the lowest venule. Veins branched,
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anastomosing into more or less regular

meshes, with free venules.

Meniscium. Sori renifbrm, on the back of
transverse venules. Veins pinnate, anasto-

mosing.

Aittrophtjum. Sori imbedded on the back
of all the veins and venules. Veins more
or less branched, anastomosing in more or

less regular meshes.
Hemionitis. Sori on . the backs of all

the veins and venules. Veins very much
branched, anastomosing in more or less

regular meshes.
Qtjmnogramtna. Sori on the backs of all

the; veins and venules. Veins pinnate or

forked, scarcelv anastomosing.
L GRAMMI'TIS, Swartz.—A genus of

Grammitideaj ; Ceterach is sometimes taken
for a Grainmitis.

GRAMMONE'MA, Ag. =Geammato-
NEMA.
GRAN TIA, Fleming.—A genus of

Sponges.

Char. Form variable ; firmish and in-,

elastic, usually white, with a close but po-
rous texture, and composed of a gelatinous

base, with imbedded calcareous spicula ; ori-

fices distinct. Marine.
Spicula simple, radiate or stellate, com-

posed of carbonate of lime ; hence easily

distinguished from the siliceous spicula of

other sponges by their dissolving with effer-

vescence ina dilute acid. The organic basis

is stated not to be fibrous as in most other

sponges.

The seven British species are found grow-
ing upon or from rocks, sea-weeds, shell-

fish and zoophytes, between tide-marks.

They vary in size from about the 1-10 to 3
or 4". Gemmules have not been found.

Bibl. Johnston, Brit. Sponges, §c. p. 172 ;

Grant, Outl. ofC'ompar. Anat. and Editt. New
Phil. Journ. i. and ii. ; Bowerbank, Brit.

Spotty, ii: p. 1.
" GRANULE-CELLS.—This term has
been applied to cells found in animal solids

and liquids containing a number of globules

of fat or oil (PI. 30. tigs. 7, 16^17 e). They
are of variable size, perhaps the average

may be placed at 1-2000"
; and are easily

recognized by the dark margins and lip-lit

centres of the globules, which are insoluble

in acetic acid and solution of potash. The
cells sometimes contain a nucleus, at others

not. The term granule-cells should pro-

perly be limited to cells of new formation,

as those found in inflammation, cancer, &c.

;

but it has been so generally applied to cells

of whatever kind, containing fatty globules,
that it has no pathological signification.

See Degeneration, FATTY,and Inflam-
mation.
GRANULOSE. See Staech.
GRAPE-FUNGUS. See Oidium.
GRAPHLD'E.F:.—A family of Gymno-

carpous or open-fruited Lichens, characte-
rized by irregularly-formed,mostIy elongated
apothecia, with the margins closed in, or the
disk covered with a veil, in the earliest state.

The excipulum either special or formed by
the thallus.

British Genera.

Opegrapha, Ach. Thallus crustaceous or

membranous. Apothecia (lirellce) elonga-
ted, simple, or branched, sessile ; excipulum
carbonaceous, entire or surrounding the sides

and base. The disk chink-like or channel-
led, with a proper border.

Graphis, Ach. Thallus crustaceous or
membranous. Apothecia lirelliform, im-
mersed ; excipulum carbonaceous, halved or

confined to the side, the base being naked ;

disk channelled, surrounded by a proper bor-
der and an accessory one from the thallus.

Ilymenodecton, Leighton. Thallus crus-

taceous or membranous. Apothecia lirelli-

form, immersed ; excipulum a very thin,

black, cartilaginous membrane, entire or
surrounding the sides and base ; disk broad,
plane, smooth, surrounded by a very slen-

der proper border and an accessory one de-
rived from the thallus.

Chiographa, Leight. Thallus membra-
naceous. Apothecia lirelliform or subdis-
coid, sessile ; excipulum carbonaceous, entire

or surrounding the sidesand base; disk plane,

broad, surrounded by a proper border and an
accessory one derived from the thallus.

Aulacographa, Leight. Thallus membra-
naceous. Apothecia lirellifomi, subim-
mersed, prominent ; excipulum carbonaceous,
halved or confined to the sides, palmatifid,

the base naked ; disk chink-like, closed, sur-

rounded by a proper longitudinally-fur-

rowed border, and an accessory one derived
from the thallus'.

Lecanactis, Eschweiler. Thallus crusta-

ceous. Apothecia lirelliform or subdiscoid,

immersed ; excipulum carbonaceous, entire

or surrounding the sides and base ; disk

plane, open, pruinose, surrounded by a
proper border.

1'latygramma, Leight. Thallus crustace-

ous. Apothecia lirelliform, almost simple

or radiate ; excipulum none ; sporiferous
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layer free ; disk plane, open, naked, without
-anj' margin.

Arthonia, Ach. Thallus cartilagineo-

membranous. Apothecia roundish or de-

formed, tumid, innately sessile, covered with
a subcartilaginous membrane, subgelatinous

within, containing immediately under the

surface a series of pear-shaped thecal ; no
excipulum ; disk nearly plane, without a

border, black and rough.

Coniocarpon, D.C. Thallus crustaceous.

Apothecia appressed, roundish-deformed or

elongated, covered with a subcartilaginous

membrane, which ultimately breaks up into

a fine powder, subgelatinous within, con-
taining a series of pear-shaped thecse ; no
perithecium ; disk flat, depressed, without a

border, pruinose.

Bibl. Leighton, Brit. Lichen-Flora, p.

360.

GRA'PHIS, Ach.—A genus of Graphi-
deaa (Gymuocarpous Lichens), containing

several British species very variable, in their

appearance ; mostly whitish or yellow pa-

pery expansions on bark, beset with irre-

gular black markings like writing.

Bibl. Leighton, Brit. Lich.-M. p. 362.

GRASSES.—A family of Monoeotyledo-
nous Flowering Plants remarkable in many
respects for their microscopic structure,

especially the siliceous Epidermis and the

Staech grains in the Albumen, for which
see those heads.

GRATELOUTIA, Ag.—A genus of

Cryptonemiacea (Florideous AlgEe), repre-

sented by a very rare British species, G.Jili-

cina, rarely growing more than 2 inches high
with us. Fructification minute, immersed,
favellidia opening by a pore, and cruciate,

tetraspores vertically placed among the fila-

ments of the periphery.

Bibl. Harv. Brit. Mar.Alg.p. 137, pi. 17A

;

Grev. Alg. Brit. pi. 16.

GREENSAND.—According to the ob-
servations of Ehrenberg and Bailey, the

glaueonitic grains freq uent in. many geolo-

gical deposits, and constituting certain beds
known as Greensand, are formed of fossilized

organic bodies, mostly casts of Foramini-
fera.

Bibl. Ehrenberg, Abhandl. Bert. Alcad.

1856, 85-176 ; Monatsber. 1858, 328 ; Bai-
ley, Ann. N. H. s. 2. xviii. 425 ; Parker &.

Jones, Ann. N. H. s. 4. x. 263.

GREGARl'NA, Dufour.—The curious

organisms of which this genus consists, are

placed provisionally among the Entozoa

;

they have as yet been insufficiently exa-

mind, and authors are not agreed as to their

structure and nature.

They exist as parasites within the bodies

of animals, and inhabit the intestinal canal,

or the cavity of the abdomen. Most fre-

quently they are met with in insects, espe-

cially their larvae ; but sometimes also in

Annelida, both aquatic and marine (Lumbri-
cits &c), in the Crustacea and Mollusca.

They are microscopic and colourless

;

mostly round, oval, fusiform, or cylindrical

(PI. 16. tigs. 25, 28, 34) ; and consist of a

smooth transparent cell-wall, enclosing a
granular, more or less liquid mass, with one
or more nuclei and nucleoli. Sometimes
they exhibit a constriction in the middle,

or are divided by a transverse septum. In
some a process resembling a head is situated

at one end; this may be short, round, and
obtuse or pointed, or more elongated and
furnished with reflexed hook-like processes.

The Gregarince are capable of motion, which
is either that of slow progression, ensuing
without contraction of the body, or pro-

duced by irregular contraction of the mem-
brane or substance of the body.

Vibratile cilia have been detected both
upon the outer and the, inner surface of the
membrane ; and the internal granules often

exhibit molecular motion, especially after

the addition of water. One or more long
motionless filaments sometimes arise from
the outer surface.

The membrane and its contents, except
the nucleus, are soluble in acetic acid.

Their method of propagation, if such it

is, represents a form of conjugation, and
takes place as follows. Two individuals
coming into contact by corresponding por-
tions of the body (PI. 16. fig. 34), become
shortened and firmly united. A transparent
capsule is next formed around the two in-

dividuals, which encloses them in a cyst

(figs. 26, 30), the adjacent portions of the
cell-membranes are absorbed, and the sub-
stance of the two bodies becomes intimately
fused. Globules or cells are then formed in

the contents of the cell, which subsequently
assume the form of Navimdce, and have been
called pseudo-naviculae (erroneously navi-
cellie) (figs. 31, 32, 33) ; these are supposed
to represent the germs of new Gregarince,

which become liberated by the bursting of
the cell.

It has been supposed that the pseudo-
naviculse might really represent Navicida;
and that the cysts containing them were
sporangia ; but this view does not appear
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probable, neither do the pseudo-naviculte

possess a coat of silex.

In some cases it appears that the con-
tents of the two cells in conjugation remain
distinct until the pseudo-naviculae are

formed ; but it is not certain whether each

single cell in these instances has not arisen

from the fusion of two others.

A very large number, more than eighty

species, of Gregurina have been described

and arranged in numerous genera.

Bibb. Dufour, Ann. d. Sc. Nat. 1837, vii.

;

Stein, Midler'sArch. 1848 ; Ann. N. II 1850,

v., and Infus. ; Frantzius, Observed, ele Gre-

gar. 1846; Henle, Midler's Archie, 1835,

1845 ; Siebold, Beitr. a. Nature/, d. wirbeUos.

Thiere, 1839; Kolliker, Siebold'und Koltiker's

Zeitschr. 1848 & 1849; Raj' Lankester, Qu.

Mic. Jn. 1863, p. 83, and Mic. Tr. 1866,

p. 23 (PI.); V. Beneden (ft of lobster),

Bull. d. I'Acad. d. la Belgiqne, 1869 (M. M.
J. 1870, p. 47), and Ann. N Hist. 1872, x.

p. 309.

GRIFFITH'SIA, Ag.—A genus of Oera-
miacese (Florideous Algse), with feathery

fronds 3 to 6" long, composed of delicate

dichotomously-branched filaments consist-

ing of a single row of cells, the branchlets

often whorled ; colour crimson or rosy-red.

The fructification consists of spores, anthe-

riclia, and teiraspores, all produced in simi-

lar situations, namely at the articulations,

where they are surrounded by a kind of

involucre formed of short ramelli, to which
the tetraspores and antheridia are attached.

The antheridia consist of a kind of shrubby
tuft of extremely minute filaments arising

Fig. 287.

Griffithsia sphfierica.

Fig, 287. Fragment of a frond bearing an involucre with
tetraspores. Magn. L'u iliama.

Detached ramellus of the involucre, showing the at-

tachment of the tetraspores. Magn. 40 mams.

from an axial filament which arises from a

ramellus of the involucre. Fig. 287 repre-

sents a branch terminating in an involucre

of whorled ramelli bearing tetraspores ; the
lower figure is a portion of a ramellus,

showing the mode of attachment of the te-

traspores. In the antheridial involucres, the

plumose antheridial structure is attached in

exactly the same way. Seven British spe-

cies are recorded, of which one or two are

not uncommon.
Bibl. Harvey, Brit. Mar. Alg. p. 167,

pi. 23 B ; Decaisne, Ann. cl. Sc. Nat. 2 ser.

xvii. p. 353, pi. 10 ; Thuret, Ann. des Sc.

Nat. 3rd se'r. xvi. p. 10, pi. 5 ; Derbes and
Sober, ibid. xiv. p. 270, pi. 30 ; Engl. Bot.

pi. 1479 & 1089.

GRIM'MIA, Ehrhart.—A genus of < >r-

thotrichaceous Mosses, containing numerous
British species.

Fig. 288.

XjW. ,-L A). -
• v-.t'-'.-'V-IU 1

Grinimia.

Teeth of peristome. Magnified 150 diameters.

Many of the species of Trichostomum of

Hedwig and Schwasgrichen are placed here
by Bruch and Schimper and G. JIuller.

Bibl. Wilson, Bryol. Brit. p. 152
;

Berkeley, Handb. p. 237.

GRO'jVTIA, Duj.—A genus of Rhizopoda,
of the order Reticularis.

Char. Carapace brownish yellow, mem-
branous, soft, globular or oval, with a small

round orifice, from which very long, fili-

form, branched expansions with very deli-

cate extremities protrude.

G. oviformis. Carapace globular, with a

short neck ; marine ; size 1-25 to 1-12".

Found among marine plants.

ft Jliiviatilis (PI. 24. fig. 15). Carapace
globular or ovoid, without a neck ; aquatic;

breadth 1-280 to 1-100". Found upon Ccra-

tophyllum.

Schlumberger describes an aquatic Gro-
mia (hyalina), differing from the last in size

(1-800 to 1-520"), and in the carapace being

colourless, hence it probably represents the
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young state of G. fluoiatilis. Sehultze de-
scribes two new marine species : G. orifor-

mis and G. Diijardinii.

Bibl. Dujardin, Ann. d. Sc. Nat. 1835,
iv. Infus. p. 252 ; Schlumberger, Ann. d. Sc.

Nat. 1845, iii. p. 255 ; Sehultze, Polythal.

p. 55.

GROWING-SLIDE.— Several modifi-
cations of this apparatus (Introd. p. xx)
have been recently described.

See Smith, Ann. N. H. 1865, xvii. 334

;

Barker, Qn. M. Jn. 18(36, p. 267 ; R. Beck.
Mic. Tr. 1866, p. 34 ; Miller, M. M. Jn.

i. 1809, p. 174; Maddox, 31. M. Jn. 1870,
iii. p. 14.

GUANO.—As is well known, guano is

imported into this country in large quanti-

ties as a manure. It consists principally of

the excrement of birds, in a more or less

decomposed state. It affords the micro-
scopist a means of procuring the foreign

marine Diatomaceee, the frustules and valves
of which are often contained in it in large

numbers. The Diatomacere may be obtained
from guano as recommended at page 230.

GUEMBE'LIA, Hmp.—A genus of Or-
thotrichaeeous Mosses, including various

species, separated from Grimmia on account
of the peculiar calyptra, and also the Cin-
clidoti of P. Beauvais.

G. orbicularis, Hmpe.= GWmmra orbicu-

laris, Br. Eur.
G. riparia= Oinclidotus riparia, Wils.

Fig. 289. Fig. 290. Fig. 291.

Guembelia fontinaloides.

Fig. 289. A fertile shoot.
Fig. 290. Capsule with calyptra. Magn. 10 diams.
Fig. 291. Teeth from the peristome. Magn. 150 diams.

G.fontinaloides (figs. 289-91)= Cincl.fon-
tinaloides, P. B.

Bibl. Wilson, Bryol. Brit. p. 139.

GUM.—A name applied to various viscid

(not oily) secretions of plants. Gums have
no microscopic structure when pure and
clean, but often exhibit under the micro-
scope traces of structures, such as debris of

cellular tissue, filamentous Fungi, &c,
which have become imbedded in them
while soft. What is called gum Traga-
canth consists of partly decomposed cell-

membranes, in a condition allied to amy-
loid, retaining traces of their organization.

Sections of very soft tissues or very minute
objects may be made by imbuing them with
or immersing them in solution of gum, and
allowing the whole to dry up to a tough,

semisolid mass, capable of being sliced with
a razor. The slices are freed from gum by
soaking in water. Gum dissolved in Gly-
cerine forms an excellent medium for

mounting vegetable tissues.

GUTTA-PERCHA.—A kind of gum-
resin produced by the evaporation of the

milky juice of the Isonandra gutta, one of

the family of the Sapotacere, a native of

Sumatra and the neighbouring regions. Its

relation to the microscope arises from its use

in a solid form and as cement, in mounting
microscopic objects in cells. See Cements
and Preparation.
GUTTULINA. See Polymorphic.
GY'GES, Bory.—Described by Ehren-

berg as a genus of Volvocineae, having
neither eye-spot, tail, nor flagelliform fila-

ment ; the carapace (cell-membrane) simple,

subglobose.

Motion very slow. He gives two species :

G. granulum. (PI. 41. fig. 14). Ovate or

subglobose ; internal granular mass dark
green ; diam. 1-1150". Aquatic.

G. bipartitus. Nearly spherical ; internal

mass yellowish green, frequently bipartite
;

diam. 1-480". Aquatic.

So far as appears from the descriptions

and figures, these do not seem to differ from
Protococcus.

(For G. sanguineus, Shuttleworth, see

Red Snow.)
Bibl. Ehr. Infus. p. 51.

GYMNOGON'GRUS, Mart.—A genus of

Cryptonemiacea? (Florideous Algas), with
horny branched fronds, the divisions cylin-

drical or compressed, a few inches high, of

a purplish-red colour. The substance of the
branches presents three layers of closely

packed filamentous cells, the central lon-
gitudinal, the intermediate curved, and the
peripherical horizontal and moniliform.

2a



GYMNOGRAMMA. [ 354 ] GYRINUS.

The spores have not been observed ; the
tetraspores (cruciate) are arranged in nio-

niliform rows, in wart-like thickenings of

the branches.

Bibl. Harvey, Brit. Mar. Air/, p. 14.5,

pi. 18 B ; Engl. Bot. pi. 1089 & 1926.

GYMNOGRAM'MA, Desv.—A genus
of Grammitidese ( Polypodioid Ferns), some
of the species of which are remarkable for a

yellow or white pulverulent appearance on
the back of the fronds, owing to the pre-

sence of abundance of microscopic cellular

hairs, ex. gr. G. Calomclanos, G. clirgsophylhi,

ochracea, &c.
GYMNOMIT'RIUM, Corda.—A genus

of Jungermamiieje (Hepaticae), containing

one British alpine species, the Jungerman-
nia concinnata of the British Flora.

Bibl. Hook. Brit. Jungerm. pi. 8 ; Ekart,

Si/nops. Jungerm. pi. 8. fig. 63 ; Engl. Bot.

pi. 1022.

GYMNOSPER'MIA.—A division of the

Flowering Plants (see Vegetable King-
dom), including the Coniferje and Cyca-
DACEiE ; deriving this name from the mode
of development of the Ovules.
GYMNOSPORAN'GIUM, D.C.—A ge-

nus of Uredinei (Coniomycetous Fungi).

G. juniperinum grows upon living branches
of the common Juniper, appearing at first

like an exanthema on the bark, which in wet
weather swells up into an orange-coloured,

tremelloid plicate mass, which readily dries

up, however, and then is scarcely visible.

Somewhat rare, but when present generally

copious,

Bibl. Berk. Brit. Flora, vi. part 2. p. 361

;

Fries, Si/st. Myc. iii. p. 505 ; Tulasne, Ann.
ties Sc. Nat. 4 ser. ii. pp. 171 & 188.

GYMNOSPO'EIUM, Corda.—A genus
ofTorulacei (Coniomycetous Fungi), cha-
racterized by an obscure mycelium and
unicellular black spores arising apparently
from the matrix. It is the lowest condi-
tion of which Torulaeei are capable.

G. arunclinis occurs in this country on
reeds.

Bibl. Corda, Anleitung, p. 10; Berk.

Out. p. 328.

GYMNOS'TOMUM, Sehwagr—A ge-

nus of Mosses, now distributed into Py-
bamidium, Physcomitkium, and other

genera.

Bibl. Midler, Syn. Muse. ; Bruch and
Schimper, Bryol. Eur. ; Wilson, Bryol. Brit.

p. 39 ; Berkeley, Hanrlb. p. 237.

GYRI'NUS, Geoft'r.—A genus of Coleo-
pterous insects, of the family Gyrinidse.

G. natator, one of the eight British spe-
cies of this genus, is very commonly seen in
groups performing its gyrations upon the
surface of pools or rivers, whence it has
received the popular name of whirligig.

The body is ovate, or elliptic and de-
pressed, the elytra black and shining. The
antennas are short and retractile within a

cavity in front of the eyes ; the basal joint

minute ; the second large, globular, and fur-

nished externally with an ear-like joint

fringed with colourless, flattened, hair-like

processes; the remaining seven j oints form
a clavate mass, being very short and closely

united, the first commencing by a very
narrow base or pedicle. The eyes are di-

vided by a transverse septum into two parts,

the upper of which serves for viewing ob-
jects in the air, the latter those in water;
by some authors these insects are described

as possessing four distinct eyes. The ter-

minal segment of the abdomen is furnished

with two retractile ciliated lobes. The two
fore legs are long, and of the ordinary form,
whilst the four hind legs (PI. 27. fig. 5),
which are used as oars, are short, flat, and
dilated; the femur (</) and tibia (c) some-
what triangular, the tibia also fringed with
short spines and long flattened filaments

;

in the middle pair of legs the latter exist

on both margins, whilst in the hind legs

these are present only on the outer mar-
gin. The tarsi (a) are five-jointed, the
three basal joints produced on the inside

into long, flat, leaf-like lobes fringed with
spines ; the fourth joint is of about the same
size, and semicircular, the fifth being very

short and attached to the fourth near the

end, and both are fringed on their outer

margin with flattened filaments resembling
those upon the tibia ; all the tarsi are fur-

nished with two distinct claws.

The anterior tarsi of the male differ from
those of the female, as in Dytiscus. The
circulating currents can be seen in the hind
legs.

The larva (PI. 28. fig. 19),which is aquatic,

is of a dirty-white colour, long, narrow, and
depressed, resembling a small centipede ; it

consists of thirteen segments including the

head. Its antennas are filiform and four-

jointed; the eyes numerous and tubercular,

grouped on each side of the head. The
three pairs of legs are attached to the eight

anterior segments of the body : the remain-

ing segments are furnished on each side

with a branchial filament, excepting the

last, which has two of them, and four mi-
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nute conical points, bent downwards, and
used by the insect when in motion.

Bibl. Westwood, Introd. S/-C. i. p. 105

;

Stephens, Brit. Coleop. p. 78.

GYRODACTYLUS, Nordm.—A genus
of Trematode Eutozoa.

G. auriculatus (PI. 16. fig-. 7) is often

found adhering- to the gills of fishes, as the
carp, stickleback, &c.

Bibl. Dujardin, Helminth, p. 480; "Wa-
gener, Qu. AL Jn. 1801, p. 190; Cobbold,
Qu. M. Jn. 1802, p. 35.

GYROPH'ORA, Aeli. — A genus of

Pyxinie® (Gymnocarpous Lichens), com-
bined with Umbiticaria by many authors.

GYROPOREL'LA, Giimbel.—A small
cylindrical Foraminifer, belonging to the

Dactyloporida, and consisting of ring-like

segments traversed by simple canals. Its

several species constitute large masses of

Triassic limestone in the Alps.

Bibl. Giimbel, Abhandl. Miinchen, xi.

268.

GYR'OPUS, Nitzsch.—A genus of man-
dibulate Anoplura (Insects), of the family
Liotlieidse.

Char. Tarsi two-jointed, with a single

claw.

Mandibles without teeth ; maxillary palpi

conical and four-jointed ; labial palpi none

;

antenna? four-jointed; thorax two-jointed;

abdomen ten-jointed.

G. oralis (PI. 28. fig. 8). Head ferrugi-

nous, transverse, with a lateral produced
lobe on each side ; thorax and legs ferrugi-

nous ; abdomen nearly orbicular, yellow-

ish white ; claws long, curved, and strong

;

length 1-48".

Found upon the guineapig (C'avia co-

bat/a )

.

G. gracilis. Head and thorax ferruginous

;

abdomen elongate, segments with a trans-

verse striated band at each suture ; claws
very short and minute ; length 1-36".

Found also upon the guineapig.

Bibl. Denny, Anoplur. Monogr.
GYROSIG'MA,Hass.(P/«<res»/m«,Sm.).

—A genus of Diatomaceie.

Char. Frustules single, free, longer than
broad ; front view linear or linear-lanceolate

;

valves navicular, sigmoid, with a longitu-

dinal line, and a nodule in the centre and
at each end.

The group of species arranged in this

genus should property form a subgenus of

Karicula, inasmuch as the sigmoid form of

the valves, upon which the distinguishing

character is founded, does not exist in all

the species of Gijrusigma to a greater extent
than that in which it occurs in some species

of Navicula ; in some, its only indication is

a slight inequality in the two halves of the

valves. The median line and nodules consist

of an internal thickening of the valves at the
corresponding parts ; the line is best seen in

the front view (PL 11. fig. 16); it is occa-
sionally found in a fractured valve, project-

ing as a solid highly refractive rod, the
thinner adjacent portions of the valve being
broken away ; for brevity, it may be called

the keel.

The valves exhibit spurious striae, arising

from the existence of rows of dots, of which
we have already treated under Diatoma-
ceje. These striae and dots are in most
species very difficult to detect, requiring the
use of oblique light, and the modern con-
densers with the stops ; the principles which
should guide in the search for them have
been explained under Angular aper-
ture ; the preliminary preparation of the

valves is also essential (Dia.toma.ce2B, p.

239).

Most of the species are found in salt or
brackish water ; a few are aquatic. They
often abound upon the surface of mud.
Conjugation or the formation of sporangia

has not been observed. The frustules are

sometimes found enveloped in amorphous
mucus, and those of one species have been
found within gelatinous tubes.

Many species have been described, of

which those that have been used as Test-
objects will be enumerated. We must,
however, express our belief that they can-
not truly be regarded as distinct species,—
unless of microscopic objects, if the term
may be permitted. The measurements are

mostly those of the Rev. Mr. Smith and
Mr. R. Beck, with which our own have
coincided veiy nearly. The species are

arranged according to the fineness of the

markings, which coincides with the diffi-

culty with which they are detected and
resolved into dots ; and the appended figures

express the number of stria; or rows of dots

in 1-1000".

Strice oblique (dots alternate or quin-

cuncial, PI. 11. fig. 40).

G.formosum (PI. 11. fig. 25). Broadly
linear, attenuated towards the ends ; sig-

moiditis evident; keel oblique; length
1-00"

;
stria? 30. Marine.

G. decorum (PI. 11. fig. 20). Rhomboid-
linear ; attenuated ; sigmoidure very evi-

2 a2
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dent ; keel oblique ; length 1-90"
; stria? 36.

Marine.

G. speciosum (fig. 28). Linear-lanceolate ;

sigmoidure resulting from the curvature of

one margin of each half of the valve, the

opposite margin of each respective half

being nearly straight ; keel in each half

forming two curves; very oblique near the

end ; length 1-90"
; marine : stria? 44. The

halves of the valves somewhat resemble the

blade of a pocket-knife.

G. strigosum (fig. 29). Linear-lanceolate
;

ends rather obtuse, sigmoidure slight; keel

nearly straight in the middle, curved near

the ends ; length 1-90" ; stria? 45. Marine.

Fig. 40 represents the stria? resolved into

dots.

G. quadratum (fig. 34). Rhomboidal, acu-

minate at the ends ; sigmoidure evident

towards the ends ; keel curved, nearly me-
dian ; length 1-150" ; marine ; striae 45.

G. elongatum (PL 11. fig. 31, and PL 1.

fig. 18). Linear-lanceolate, acuminate ; sig-

moidure slight, uniform ; keelmedian; length
1-80"

; marine ; striae 48.

G. riykhim (fig. 30). Linear-lanceolate,

obtuse at the ends ; sigmoidure slight ; keel

nearly median ; length 1-70"
; marine

;

striae 48.

G. angulatum (Navicula angulata) (PL 11.

fig. 33). Rhomboid-lanceolate or angular-

lanceolate ; sigmoidure evident ; keel nearly

median ; length 1-110"
; marine ; stripe 52.

PL 1. fig. 10 represents a valve with the

stria? resolved into dots ; PL 11. fig. 41 re-

presents the dots very highly magnified
; and

PL 11. fig. 40 exhibits the appearance of

hemispherules, which some authors consider

to form the true structure.

PL 11. fig. 33 a represents a specimen with
the endochrome and nucleus.

(3 (fig. 33 b). Simply and narrowly lan-

ceolate, ends acute.

•y (fig. 33 <•). Ends beaked ; abruptly
flexed.

G. cestuarii (fig. 35). Lanceolate ; ends
abruptly tapering, short and beak-like ; sig-

moidure evident ; keel not median ; length
1-250"

; marine ; striae 54.

G. intermedium (fig. 36). Narrowly
linear-lanceolate, acute ; sigmoidure none,
or merely indicated by a slight inequality

in the opposite margins of the valves ; keel
nearly straight and almost median ; length
1-140"; marine; striae 55.

G. nubecula. Ends obtuse; slightly more
lanceolate, and shorter ; marine; stria? 55.

G. delicatulum (fig. 32). Very narrowly

near-lanceolate
; sigmoidure evident ; keel

nearly central ; marine ; length 1-130"
;

striae 64.

G. obscurum (fig. 27). Linear, attenu-
ated near the ends ; sigmoidure slight

;
prin-

cipally arising from the curvature of one
margin of each half of the valve ; keel not
median, especially near the ends ; marine

;

length 1-200"
; stria? 75.

Striee longitudinal and transverse (dots

opposite, PL 11. figs. 39, 42).

In most of the fol] owing species or forms
the dots are not equidistant in the longitu-

dinal and transverse rows.
G. strigilis (fig. 12). Linear-lanceolate;

sigmoidure evident ; keel nearly median,
flexure double ; marine ; length 1-75"

;

stria? : longitudinal 40, transverse 36.

G. bulticum (fig. 10). Broadly linear,

narrowed at the ends ; sigmoidure apparent
at the ends only, and produced principally

by the curvature of one margin only ; keel
not median, flexure double ; marine ; length
1-80"

; stria?, both sets, 38. Fig. 39, piece

of valve, showing dots.

j3. Gradually tapering towards the ends
;

stria? obscure.

G. Hippocampus (fig. 13). Narrowly
lanceolate, gradually attenuated towards
the broad, very obtuse ends ; sigmoidure
evident ; keel nearly median ; marine or

brackish water ; length 1-100" ; stria? : long.

32, tr. 40.

G. attenuation (fig. 15. PL 1. fig. 17).

Linear-lanceolate, with obtuse ends ; sig-

moidure slight ; keel nearly median ; marine
and aquatic ; length 1-120"

; stria? : long. 30,

tr. 40.

G. lacustre (fig. 18). Linear-lanceolate,

ends rather obtuse ; sigmoidure evident

;

keel almost median
; aquatic ; length 1-130";

stria?, both sets, 48.

G. tenuksimum ( tig. 24). Narrowly linear,

attenuate towards the ends ; sigmoidure
evident ; keel nearly central ; aquatic

;

length 1-180"
; stria?,' both sets, 48.

G. Speneerii (fig. 17). Linear-lanceolate
;

sigmoidure evident ; keel nearly median
;

aquatic ; length 1-200" ; stria? : long, oo,

tr. 50.

G. littorale (fig. 19). Lanceolate, ends
somewhat prolonged ; sigmoidure evident

;

keel median ; aquatic ; length 1-180"
; stria?

:

long. 24, tr. 50. Fig. 42 represents the dots

upon part of a valve.

G. acuminatum (fig. 14). Linear-lan-

ceolate, acuminate ; sigmoidure evident;
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keel median ; aquatic ; length 1-150" ; stria?

:

long. 40, tr. 52.

G.fasciola (fig. 21). Linear-lanceolate
;

with 'linear beak-like ends; sigmoidure evi-

dent ; marine ; length 1-200"
; striae : long.

(?), tr. 64.

G. prolongation (fig. 23). Very narrowly

linear-lanceolate, acuminate, with linear

beak-like ends ; sigmoidure present in the

ends only ; keel nearly median ; marine
;

length 1-200"
; striae : long. (?), tr. 05.

G. distortum (fig. 20). Lanceolate ; ends

slightly produced and beak-like; sig-

moidure evident ; keel central ; marine
;

length 1-300"
;

striae : long. 65, tr. 75.

G. macrum (fig. 22). Very narrowly

linear-lanceolate ; ends produced into long

beak-like processes ; sigmoidure produced

by the ends of the beaks only ;
keel median ;

length 1-100" : striae : long. (?), tr. 85.

Bibl. Hassall, Freshwater Alga, p. 435;

Smith, Brit. Diatom, i. p. 61 ; Kiitzing, Sp.

Alg. anil Bacill. ; Rabenhorst, Fl. Alg. i.

p. 230 (46 European species).

H.

H^E'MATINE.—The red colouring-mat-

ter of the blood, in the globules of which it

exists combined with globuline. It pos-

sesses no morphological characters.

Bibl. See Chemistry.
H^EMATOCOC'CUS. See Peotococ-

cus aud Glceocapsa.
ILEMATO'IDINE.—This substance, to

which Yirchow first drew attention, is not

unfrequently met with in masses of extrava-

sated blood which have remained for some
time in the living bodies of the Vertebrata,

as in old apoplectic clots, sanguineous ex-

travasations resulting from contusions and
wounds, the effusions accompanying the

rupture of the Graafian vesicles, &c.

It occurs in the form ofgranules, globules,

and distinct crystals. These are somewhat
highly refractive, and mostly of a ruby-red

or yellowish-red colour; they are stated also

to have been found colourless. The most
common forms are represented in PI. 9.

fig. 16, and they appear to belong to two
distinct systems—the oblique rhombic pris-

matic, and the regular system.

The properties of hoematoidine are as

inconstant as the crystalline form ; and it is

probable that several different substances

have been ranged under the above title, or

perhaps modifications of the same substance

in different states of hydration ; for so insu-

perable has been the difficulty of obtaining

hfematoidine in quantity and a . state of

purity, that its true nature has not been
satisfactorily determined.

It is mostly insoluble or difficultly soluble

in water, alcohol, ether, acetic arid dilute

mineral acids, and solution of potash. Some-
times it is soluble in acetic acid, with a
yellow colour, at others readily so in water.

An amorphous colourless proteine-sub-

stance is sometimes separated from the crys-

tals by the action of mineral acids.

Modern researches seem to show that the

haematoidine or blood-crystals consist some-
times of hsematine, at others of haemato-
globuline (haemoglobine) ; but the relations

of these matters are still obscure.

Haeniatoidine may be artificially procured
from various sources, perhaps most readily

from the blood of fishes by spontaneous
evaporation. The blood of the spleen of the
horse changes almost entirely into prismatic

crystals of it in drying. In obtaining the

crystals, the presence of the serum is prej u-

dicial, and it should be washed away with
a small quantity of water. If recently dried

blood be treated with a vegetable acid
(acetic, oxalic acid, &c), and a drop of the
solution be placed upon a slide, covered with
thin glass, and kept at a temperature of 80°

to 100° F., the crystals may also be obtained.

This reaction might be of use in judicial

investigations. The addition of water and
a little alcohol or ether to the blood,

sometimes favours the separation of the

crystals.

Crystals of hrematoidine have been found
within the blood-globules prior to the addi-

tion of reagents.

Their preservation is difficult ; it is best

effected by washing them with alcohol, or

this liquid somewhat diluted with water,

and drying them under the air-pump, or

over sulphuric acid.

Bibl. Virchow, Ann. d. CJiem. u. Pharm
1851 {Cliem. Gaz. 1852); Funke, Zeitsch

f. rat. Med. 1851, i. p. 172, 1852, ii. pp
'199 & 288 ; Kunde, ibid. 1852, ii. p. 271

:

Lehmann, Gmelin''sHatulbuch, viii. ; Sander-

son, Edinb. Month. Jn. xiii. pp. 216, 521
Kolliker, Mikrosk. Anat. ; Teichmann.
Zeits. f. rat. Med. 1853, iii. p. 375'

Frey,
'

'Histologie SfC, 1870; Freyer, Blut-

Krystalle.

H^EMATOPI'NUS, Leach.—A genus ot

Insects, of the order Anoplura, and family
Pediculidae.
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Char. Legs all formed for climbing ; tho-
rax generally narrower than the abdomen,
and distinctly separated from it ; abdomen
composed of eight or nine segments.

This genus contains several species/which
live as parasites upon various animals—the

field-mouse, rat, dog, ox, horse, ass, calf,

hog, rabbit, hare, squirrel, &c.

H. suis (PI. 28. fig. 4 : fig'.4*, anterior leg).

Dusky ferruginous ; abdomen grey or ashy-

yellow, fiat and membranaceous, with a

black horny excrescence surrounding each
of the white spiracles ; legs long and thick

;

femur transversely striped ; tibia very ab-

ruptly clavate, dark-coloured at the end

;

tarsi with a large fleshy pulvillus.

Found upon pigs out of condition ; length
1-10 to 1-G".

Bibl. Denny, Monogr. Anopl. Brit. p. 24;
Gervais, Walckenaer's Apteres, iii. 301.

H.EMATOPO'TA, Meig.—A genus of

Dipterous Insects, of the family Taba-
nidre.

Distinguished by the six-jointed antenna;,

which are longer than the head, with the

third joint thickened at the base.

H. pluvialis, of which most persons must,

have experienced the pungent bite in or

near woods in warm weather, is interesting

on account of the great development of the

lancets, and the beautiful iridescence of the

eyes.

Bibl. See Tabanttwe.
H/EMO'CIIARIS, Sav. (Piscicola,

Blainv.j.—A genus of Annulata.

H.piscimn (Piscicola geometra) is a leech-

like animal, found upon the carp, tench,

roach, &o. Length 1 to 2".

Bibl. Leo, Mailer's Archiv, 1835 ; Ley-
dig, Siebold unci Kollilier's Zeilschr. i.

;

Brightwell, Aim. A. II. 1842, ix. 11.

HyE'MOPIS, Sav.—Agenus ofAnnulata.

H. sangaisorba, the common horse-leech.

In this animal the teeth are less numerous
and more obtuse than in the medicinal

leech (Hirndo officinalis).

HAIL.—The microscopic structure of

hail-stones does not appear to he uniform.

In some a central nucleus surrounded by
concentric layers has been noticed; in others

the nucleus is enveloped by a radiating crys-

talline crust; or, again, the entire mass has
been found to consist of little spheres of ice.

When hail-stones liquefy, a copious evolu-
tion of gas takes place. Ilail-stones may
best be collected for examination in a
blanket, which being a bad conductor of

heat, retains them longest in the solid state.

Connected with the structure and formation
of hail-stones, is the composition of spherules

of condensed vapour. These are generally

believed to consist of filmsof water enclosing

portions of air; hut Dr.Waller's observations
have led him to the conclusion that they are

simply composed of water. If the former
view were correct, those hail-stones which
consist of aggregations of icy spherules,

should contain air within them, which does
not appear to be the case ; but in deciding
this question, attention must be paid to the
principles laid down in the Introduction,
p. xxxiii, /.,which will afford a simple means
of deciding the point.

In some liquefied hail-stones, the spores

of fungi and algre, with infusoria, have
been found.

Bibl. Pouillet, EUm. d. Physique, ii.

;

Waller, Phil. Tr. 1847, p. 23; id. Phil.

Mag. 184G, xxix, p. 103, and 1847, xxx.

p. 159 ; Harting, Shiz. aus d. Natur.
HAIR of Animals.—The structure of

the hair of animals is very complicated, and
requires careful manipulation for its investi-

gation. We shall commence with the hair
of man, in which it has been the most per-
fectly examined.

Hainan hair. When a hair is viewed
under a low power, it appears black at the
sides and light in the middle, so as to convey
a notion of its being a tube ; such is not,

however, the case, although this notion was
long admitted.

The hairs are secreted by the skin, and
consist of modified epidermic formations.
Each is implanted in a cutaneous depres-
sion, termed the hair-follicle (fig. 202), at
the bottom of which it is fixed by a dilata-

tion called the knob or bulb of trie hair (c).

The free portion, or that projecting bevond
the skin, is the shaft or scape (a) ; and that
above the bulb but contained within the
follicle, is the root (V). The bulb encloses

or surrounds a conical or rouuded body (Y),

the papilla or pulp.

Three varieties of hair are met with upon
different parts of the body : 1, consisting of
long, soft hairs, from 1 to 3" and more in

length, as the hair of the head ; 2, short,

rigid and thicker hairs, from 1-4 to 1-2" in

length, as in the eye-lashes ; and 3, short,

very slender hairs, from 1-12 to 1-6" in

length, as in the down or woollv hairs of
the face, the back and extremities.

When the shaft of a hah' is examined
under the microscope by transmitted light,

two structures are mostly distinguishable.
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a median, more or less black, somewhat
irregularly granular and linear portion—the

medulla or pith ; and an outer, fibrous-

looking portion, mostly more or less co-

Fig. 292.

Magnified 50 diameters.

A hair of moderate size, contained in it3 follicle, a,

shaft ; b, root ; e, bulb or knob ; d, cuticle of the hair

;

e, inner sheath of the root
; f, outer sheath of the root

;

q, structureless membrane of the hair-follicle ; h, trans-

Verse- and longitudinal-fibrous layer of the same ; i, pa-
pilla; Jc, excretory duets of the sebaceous glands or
follicles, with their epithelial and fibrous layer ; 7, cutis

of the orifice of the hair-follicle ; m, rete mucosum

;

«, cutaneous epidermis ; o, termination of the inner
sheath of the root.

loured according to the colour of the hair

—the cortex, cortical or fibrous portion.

The cortical portion is that upon which
the firmness, elasticity, and colour of the

hair depends, and constitutes the greater

portion of its bulk. It exhibits numerous
longitudinal striae, or interrupted dark lines

and dots. When acted upon by strong sul-

phuric or some other acid at a gentle heat,

it becomes at first resolved into plates or

fibres (fig. 293 B) of the most varied sizes,

both as to length and breadth ; but if the

action of the acid be continued, these fibres

become separated into cells (fig. 293 A).

Fig. 293.

Magnified 350 diameters.

Plates and cells of the cortical substance of a hair,

after treatment with acetic acid. A, separate cells.

1, front view (three of them isolated, two united); 2,

side Tiew. 22, a layer, composed of several cells.

These cells present uneven surfaces, and a

more or less elliptical outline, their true

form being spindle-shaped; but they are

mostly flattened and angular, or curved from
mutual pressure, resulting from their aggre-

gation into the shaft of the hair. The cells

are about 1-500 to 1-300" in length, and
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from 1-6000 to 1-2200" in breadth. They
mostly contain elongated, dark-looking nu-

clei, 1-1100 to 1-400" in length
;
these are

well seen in a colourless hair, heated with

soda or potash (fig. 294 A b, and B) ;
in

Fig. 294.

treated with acids (fig. 295), whilst In the

Fig. 296.

Magnified 350 diameters.

A, Portion of a white hair after treatment with soda.
a, nucleated cells of medulla, free from air ; 6, cortical

Buhstance with fibrillation and linear nuclei; c, cuticle.

B, three isolated nuclei from the cortex.

coloured hair they also contain pigment-
granules, to which the colour of the hair is

principally owing. The pigment-granules

are exceedingly minute, about 1-50,000" in

diameter, rounded, and, as existing in the

hair, are mostly arranged in linear groups,

their colour and number varying with that

of the hair. The pigment-granules are best

separated by the action of caustic potash or

soda, and they frequently exhibit molecular
motion.

The striated and dotted appearance of the

shaft of hairs is not produced simply by the

nuclei, nor by the pigment, but arises in

part also from the unequal refraction of the

light by the various parts of the cells, and
from the presence of minute spaces filled

with air. The nature of each can always be
determined by attention to the principles

laid down in the Introduction.
Towards the bulb, the cells of the cortex

aremore distinct, less elongated, and, as well

as the nuclei, more easily isolated when

Magnified 350 diameters.

Fig. 295. Two striated cells from the cortex of the root
close above the bulb, with nuclei.

Fig. 296. Cells from the deepest portions of the bulb :

a, from a coloured bulb, with pigment-granules and
partly concealed nuclei ; b, from a whxte hair, with
distinct nuclei and a few granules.

bulb itself they are round (fig. 296), 1-4000
to 1-1800" in diameter, closely crowded,
and sometimes containing only a colourless

nucleus, at others pigment-granules.

The medulla, like the cortex, consists of a

number of cells. Its structure is best ob-

served in a hair which has been treated with
soda or potash. The cells are then seen to

be arranged in one or more linear series

(fig. 294 a) ; thev are angular or rounded,
1-2000 to 1-1000" in diameter ; and if the
action of the alkali has not been too long-

continued, they exhibit a nucleus ; they fre-

quently also contain one or more granules or

globules of fat (fig. 297). In the shaft and

Fig. 297.

Magnified 360 diameters.

Medullary cells with pale nuclei and fatty granules,
from a hair treated with soda.

upper part of the root of the hair, these
cells contain air, which gives them a dark or

black appearance by transmitted light ; and
it was the generally received opinion, until

we pointed out the error several years ago,

that this darkness or blackness arose from
the presence of pigment. The contrary,

however, may be easily proved by mace-
rating the hair in oil of turpentine or any
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liquid, when the air escapes in bubbles and
becomes displaced by the liquid ; moreover,

on drying the hair, the air and black ap-
pearance return. PI. 22. tig. 1 represents a
white hair, iu which the medullary cells of

the lower part are filled with Canada bal-
j

sam, whilst those of the upper portion still

contain air. Again, examination by reflected

light is equally conclusive ;
for under it the

black medullary portions become white,
j

which would not be the case did the black-

ness arise from pigment. PL 22. tig. 9 illus-

trates this in the hair of the Lion ; where
a represents the hair as seen by transmitted,

and b by reflected light.

Cutkular coat. The shaft and root of

the hair, above the termination of the inner

root-sheath, are coated externally by a
firmly adherent, thin, simple, membranous
layer, consisting of flat, imbricated, epithe-

lial scales. In the natural state of the hair,

the existence of these scales is only indi-

cated by the presence of irregularly trans-

verse and anastomosing lines seen upon the

surface, or slight dentition of the margin
(fig. 298 A). But when the hair has been

Fig. 299.

Magnified ICO diameters.

A, surface of the shaft of a white hair, the curved
lines indicating the free margins of the epidermic acales.

B, scales isolated by the action of soda.

treated with an acid or an alkali, the scales

become separated. Their free margins are

directed towards the unattached end of the
hair. The scales are much more distinct

without treatment, iu the hair of the newly-
born infant (PI. 22. fig. 3). They are very

Magnified 250 diameters.

Portion of the root of a dark hair, slightly acted upon
by soda: a, medulla, the cells still containing air; 6,

cortex with pigment; c, inner cuticular layer; d, outer
cuticular layer ; e, inner layer of the inner root-sheath

;

/, outer perforated layer of the same.

transparent, somewhat quadrangular, flat-

tened or curved cells (fig. 298 B), not con-
taining a nucleus ; their margins or edges
are often black, and, as the other parts are

transparent, they are apt to be overlooked.

They are about 1-700 to 1-500" in length,

and one half or one third of this in diameter.
In the lower part of the root, below the

termination of the root^skeath, the cuticu-

lar coat is double, or consists of two layei'3.

The above-mentioned cuticle of the shaft

and upper part of the root forms the con-
tinuation of the innermost of these, which
possesses nearly the same structure, except
that the scales of which it consists are some-
what longer, and directed more obliquely

outwards. These layers are best seen in a
hair treated with an alkali, especially with
the aid of pressure ; they then become se-

parated (fig. 299), the inner, with the root
of the hair, assuming an undulating form,
and remaining firmly adherent (c), whilst
the outer (d) remains attached to the inner

root-sheath, its cells also being broad and
without nuclei. At the bulb, both these

layers become transformed into soft cells,

broader than long, with transverse nuclei,
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finally becoming fused -with the round cells

of the bulb.

The. hair-follicles are pouches, about 1-10

to 1-4' in length, pretty closely surrounding

the hairs, and extending in the short hairs

into the substance of the upper layer of the

cutis ; but in the long hairs, into its deepest

portion, or even into the subcutaneous cel-

lular tissue. They may be regarded as pro-

longations of the skin, with its components,

the cutis, basement-membrane, and epider-

mis. Hence three parte are distinguishable

in them : an external, fibrous, very vascular

portion—the proper hair-follicle ; a base-

ment-membrane ; and anon-vascular cellu-

lar coat—the epidermis of the follicle, or,

because it surrounds the root of the hair,

the root-sheath.

The fibrous portion of the follicle con-

sists of two layers or membranes. The
outer one (fig. 292 h) is the thicker, and
contains vessels and nerves. Its inner sur-

face is connected with the inner layer ; ex-

ternally it is attached to the surrounding

areolar tissue ; and above, it is continuous

with the outer layer of the cutis. It con-

sists of common areolar tissue, the fibres

of which are longitudinal, with elongated

spindle-shaped nuclei. The inner layer

(tig. .300 a) is much more delicate, and only

extends from the base of the hair-follicle

to the orifice of the sebaceous follicles. It

consists of a single layer of transverse fibres,

with long and narrow nuclei, resembling

unstriated muscular fibres.

The third layer (fig. 300 b), or basement-
membrane, is transparent and structureless,

and extends from the base of the follicle,

without apparently covering the papilla, as

far as the inner root-sheath, and perhaps

higher. It presents delicate transverse

anastomosing lines, producing a fibrous

appearance.

The.puJp or papilla of the hair (fig. 202 i)

belongs to the follicle, and corresponds to a

papilla of the skin. It is rounded or oval,

1-96 to 1-480" in length, is connected with
the fibrous coat of the follicle by a kind of

stalk", and consists of indistinctly fibrous

areolar tissue with nuclei and granules of

fat, but contains no cells.

The two root-sheaths consist of the epi-

dermic covering of the hair-follicle. The
outer (fig. 292/) is the continuation of the

rete mucosum of the skin, and lines the

entire follicle. Its lower part is in contact

externally with the basement-membrane of

the follicle : but above the termination of

the inner transverse layer of the follicle, it

is in direct contact with the outer or longi-

tudinal layer. It consists of several lavers

of nucleated cells, resembling those of the
rete mucosum of the skin, the outer having
their long axis perpendicular to that of the
hair, the others, especially towards the bulb,

being rounded. This outer root-sheath is

most distinct in the follicles of the skin of

the negro, from which it may be withdrawn
witli the epidermis after maceration.

Fig. 300.

Magnified 300 diameters.

Portion of the inner fibrous coat and basement-mem-
brane of a hair-follicle: a, inner coat with transverse
filires and elongated transverse nuclei ; b, basement-
membrane. Been as it were in section ; e, its lacerated
margins ; t/, fine lines (fibres?) on its inner surface.

The inner root-sheath (fig. 299, e,f) forms
a transparent, very firm and elastic, yellow-

ish membrane, extending from near the base

of the hair-follicle to near the mouths of the

sebaceous follicles, where it terminates ab-

ruptly with a jagged margin. Externally

it is connected with the outer root-sheath,

internally with the outer layer of the cuticle

of the hair; hence no interval exists natu-

rally between it and the hair. At first sight

it appears as a perfectly homogeneous mem-
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brane, but on closer examination it is seen

to be distinctly cellular ; it consists of two
or three layers of polygonal, longish, trans-

parent cells, with their long axis parallel to

that of the hair. The outermost (Henle's)

layer (tigs. 299/, 301 A) cousists of long,

Fig. 301.

Magnified 350 diameters.

Elements ofthe inner root-sheath. A, external layer

:

lj isolated plates ; 2, the same in connexion, showing
the interspaces (a) between the cells (6). B, cells of the
inner non-perforated layer. C, nucleated cells of the
lower part of the inner Blieath, which consists of a single

layer only.

flattened, non-nucleated cells, from 1-700

to 1-500" in length, with fissures between
them, forming a fenestrated layer. The in-

nermost (Huxley's) layer (figs." 299 e, 301.B)

consists of one or two layers of shorter and
broader polygonal cells, from 1-1200 to

1-000" in length : their nuclei, which exist

in the lower part only of the coat, are often

broader at the ends than in the middle,

sometimes curved and pointed. At the base

of the hair-follicle, the inner root-sheath
consists of a single layer only of beautiful,

polj'gonal, nucleated cells (fig. 301 c) ; these

becoming soft, delicate and rounded, gra-

dually pass into the outer layers of the rouud
cells of the bulb.

In regard to development, the rudiments
of the hair appear as processes of the rete

mucosum descending into the substance of

the cutis. These are solid, and consist of

cells, the internal of which become horny
and form first a small slender hair in the
axis of the process, next an inner sheath
surrounding the former, whilst the outer

cells remain soft, and form the outer sheath
and the cells of the bulb.

After birth the foetal hair appears to be
completely shed, new hairs being formed in

the old follicles, which displace the first set,

as shown in figs. 302, 303.

Fig. 302. Fig. 303.

Magnified 20 diameters.

Eye-lashes of a child a year old. A exhibits a process
(m) of the bulb or outer root-sheath, in which the cen-
tral cells are elongated, and form a cone distinct from
the outer cells. B, one more advanced, in which the
inner cone has become developed into a hair and an
inner root-sheath : a, outer, 6, inner root-sheath of the
young hair ; c, pit for the pulp ; d, bulb ; e, shaft of the
old hair ; f, bulb, g, shaft, k, summit of the young hair

;

z, sebaceous follicles ; h, three sudoriparous duets open-
ing into the upper part of the hair-foUicle.

The hairs sometimes found developed
upon mucous membranes, and within en-
cysted tumours and ovarian cysts, possess

the normal structure, in every respect.

Of the morbid states of the human hair,

we need mention only the loss and change
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of colour, and the presence of fungi. When
the colour entirely vanishes, and the hair

becomes white or grey, the cells of the me-
dulla contain abundance of air. This arises

from a kind of degeneration or impaired nu-
trition ; the liquid contents of the cells are

not supplied in sufficient quantity ; they
therefore evaporate, and the cells being

prevented from collapsing by their adhesion

to each other and to the firm cortex, be-

come filled with air, which replaces what
would otherwise constitute a vacuum.
Fungi are found in Favus upon the cortex

of the hair, within the follicles, and even
within the hair itself, as is stated. In Por-

rigo decalvans also, fungi are stated to occur

in the hairs ; we can affirm positively that

this is not correct, even when the disease

has lasted for years.

The principal differences between the hair

of man and of animals, and that of animals

from each other, relate to—1, the size; 2,

the relative proportions of the cortical and
medullary structures ; 3, the locality of the

pigment ; 4, the arrangement of the medul-
lary cells ; 5, the comparative amount of

true hair, and woolly hair, down, or wool

;

and 6, the size and projection of the super-

ficial cortical cells or scales.

Of these we shall give a brief sketch (PI. 1.

figs. 1-3, and PL 22).

The hair of the Mammalia generally is

formed upon the same plan as that of man

;

great variety, however, exists in its com-
plexity of structure and the arrangement of

the component parts.

Quadrumana (PI. 22. figs. 4 & 5). In the

monkey (Indian) (fig. 4), the hair presents

much of the same structure as in man ; the

pigment is confined to the cortex, but the

air-cells of the medulla are larger and less

crowded ; this is seen to a greater extent in

the hair of the lemur (fig. 5).

Clieiroptera. In the bats (PI. 1. fig. 2;
PI. 22. figs. & 7), a striking character is

the peculiar development of the cortical

scales of the surface. In the hair of the

common bat (PI. 1. fig. 2), which is one
of the Test-objects, and Australian bat

(PI. 22. fig. 7), this character is not so

striking as in that of the Indian bat (PI. 22.

fig. 0), in which the scales are grouped in

whorls at pretty regular intervals along the

shaft, and project considerably beyond the

surface. The pigment is principally confined

to these whorled scales. In some of the

white hairs of the bat, the individual scales

are very beautifully seen (PI. 1. iig. 2 c).

Insectivord. The hair of the mole (fig. 8)
bears some resemblance to that of the bats

;

but the cells of the medulla are very di-

stinct. (See Spines.)
Carnivora (figs. 9-13). In this Order the

structure of the hair varies considerably.
In the lion (fig. 0) the cortical cells are di-

stinct, but not projecting; the medullary
cells are very numerous, and the air-spaces

minute, but closely aggregated, as we often
find them in the human hair. In the bear
(fig. 10), the large hairs present much the

same structure as in the lion; the wool-
hairs differ strikingly from these, however,
in the distinctness of the cortical and me-
dullary cells.

Paehydennata (figs. 14-17). In this Order
the hairs present a development correspond-
ing with that of the skin ; being very thick
and complex in structure. In the elephant
(fig. 15, transverse section), each hair re-

sembles a number of hairs fused together.

Scattered through its substance are pale
spots formed by cells containing little or no
pigment, with an irregular perforation in

each, probably arising from rupture of the
cells. Surrounding these medullary centres

are innumerable cortical cells loaded with
pigment. In the pig (fig. 10), the distinc-

tion between the cortex and medulla is not
well marked, and the cells assume a radial

direction, as indicated by those which con-
tain most pigment. In the C'heiropotamus
(fig. 17) the distinction is more evident.

Muminantia (figs. 18-22). In this Order
the hair presents great variety. In the
camel (fig. 18) and dromedary (fig. 19), the
true hair exhibits much the same structure

as that of the higher Orders, whilst in the
deer (fig. 20, moose-deer; fig. 21, musk-deer)
the medullary portion is enormously deve-
loped at the expense of the cortical portion

;

in no hair is the cellular structure more di-

stinct than in the two latter, the medulla
closely resembling a piece of vegetable cel-

lular tissue. The wool-hair in this class pre-
sents the characteristic structure. That of

the camel (fig. 18 b) agrees in structure with
the type of wool from the sheep (fig. 22)
in its softness, flexibility and waviness, and
in the distinctness of the cortical cells.

Edentata (figs. 23 & 24). The difference

between the hair of the three-toed sloth

(fig. 23) and that of the armadillo (fig. 24)
is well-marked. In the former, the cor-
tical cells take a remarkably oblique or ra-

diating course, whilst in the latter they run
longitudinally.
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Rochntia (figs. 25-35). In this Order the

pigment is met with sometimes in the me-
dulla, at others in the cortex. The arrange-

ment of the air-cells is often very beautiful,

and has rendered these hairs favourite mi-
croscopic objects. Portions of a mouse-
hair in various parts of its length are re-

presented in fig. 27, a forming the free end.

Fig. 28 displays two portions of the same
hair as analyzed by treatment with solution

of potash. The cortical parts have not been
resolved into their component cells, whilst

those of the medulla have assumed their

rounded and natural form, and exhibit mi-
nute granules of pigment, with larger glo-

bules of fat. The arrangement of the me-
dullary cells in two rows is seen in fig. 28 b.

The pigment within the cells in situ is seen

in fig. 316, from the rabbit. The wool pre-

sents its characters in a marked degree, the

projection of the outer layer of cortical cells

and the distinctness of the medullary air-

cells being very evident.

Marsupialia (figs. 36 & 37). In this cu-

rious Order the hair greatly resembles that

of the rodents. That of the Kangaroo pre-

sents very beautifully imbricated cortical

cells (fig. 36).

Monotremata. The structure of the hair

of the Ornithorhynchus is as peculiar as

that of the animal in general. It presents

that of hair and wool combined (fig. 38).

The basal portion resembles wool, and is

very long and narrow ; the structure of two
pieces in different parts of its length is seen

in fig. 38 c and d. At the end of this por-

tion is attached the proper hair containing

the pigment within the cortical substance

(6) ; fig. 38 * represents the surface-view of

the hair, showing the imbricated scales.

In Birds the hair is replaced by feathers.
The hair of the Invertebrata does not pre-

sent the same structure as that of the higher

animals ; some physiologists have there-

fore limited the term hair to the filiform

epidermic formations of the Mammalia,
whilst others admit the occurrence of hair

in all classes of the animal kingdom. At
all events, the hairs of the Invertebrata are

not usually composed wholly of epidermis.

They consist of an outer cortical or epider-

mic layer, frequently coloured, and upon
which their firmness depends ; lining this

is sometimes a prolongation of the cutis, at

others a colourless substance which, when
the hair is dried, presents an irregular cell-

like appearance and contains air, so as to

resemble the hair-cells of the hair of the

Mammalia. In other instances the hair is

completely solid, but exhibits no trace

whatever of cell-structure. It remains to

be shown whether the latter may represent

the epidermis hardened in an amorphous
state, and whether those lined with cutis

may be regarded as epidermic formations

upon an exserted papilla of the skin, whilst

those presenting the air-cells when dried

correspond to an outer hardened epidermic
layer, and an inner retaining its distinctly

cellular state. In those lined with cutis,

the circulation can sometimes be observed.

We have space to notice only a few in-

stances of variety of form, many of which
occur, and have long rendered these hairs

interesting and elegant microscopic objects.

Thus, in some of the Arachnida they are

feathery, giving off slender lateral branches,

as in Lycosa (PI. 22. fig. 40), Epeira (PI. 2.

fig. 8 a), Acarus (PI. 2. fig. 1 b), &c. ; in

others these branches are directed forwards
near the middle of the shaft, but recurved
at the end, as in Myr/ale (the bird-catching

spider) (PL 22. fig. 41) ; or, while the

branches on the shaft resemble the above,
the end of the hair is thickened, cylindrical

and longitudinally striated, with minute
setae arising from the striae, as in fig. 42

;

again, some of them are simple, but fur-

nished with spiral striae (Epeira, PI. 2.

fig. 8b); in Trombidium they are sometimes
very elegantly feathery.

In Insects, Arachnida, &c, they often ap-

pear to rise from a bulb at the base ; but
the bulb is not solid, and bears no resem-
blance in structure to the bulb in the

Mammalia ; it consists of a thickening or

fold of the epidermis of the skin, not of the
hair, from which it is separated by a white
ring, indicating thinness of this coat, and
often corresponding to a joint; the hair

arises from the base of a depression situated

within the annular bulb. The hair of some
of the larvae of the Dermestidae is very
beautiful, and is used as a Test-object.
Two forms are met with : in one (PI. 1.

fig. 1 e) the shaft is simply covered with
densely aggregated, minute, spinous, se-

condary hairs ; in the other (PI. 1. fig. 1 a, b),

the spines or scales upon the shaft are nar-

row, acute, and placed in pretty regular

whorls ; in the uppermost whorl they are

broader, the spines remaining as midribs,

whilst the margins are more developed, the

whole resembling a flower with four or five

petals ; but at the end of the hair, the
scales are longer, narrower, and recurved,
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each midrib being terminated below by a
little knob.

The examination of the hair, and its dis-

section can only be effected by the aid of

chemical reagents, especially sulphuric acid,

solution of potash or of soda. These should

first be used cold ; and if no separation ot

the components ensues, heat even to boiling

must be applied ; the subsequent addition of

water is sometimes advantageous. Sections

of hair can be made with a razor, a bundle

of hair being fixed between two flat pieces

of cork, or between two cards. Transverse

sections of the human hair can be obtained

by shaving a second time, an hour or two
after the first ; the sections should then be

washed in water. The cortical cells are

most beautifully seen in white hairs which
have been thoroughly soaked in oil of tur-

pentine, and mounted in Canada balsam.

The air-cells of the medulla are best ob-

served in hairs which have been mounted
in balsam without the previous application

of turpentine. The sheaths of the hair

keep best in solution of chloride of calcium

or glycerine.

Many of the structures of the hair of the

Mammalia may be well observed in the

large hairs or bristles (whiskers) of the ox,

&c. ; in these also the pulp is seen to contain

blood-vessels, which have not been detected

with certainty in that of man.
The hairs of some animals polarize light.

An interesting object of this kind may be

made by placing two series of the white

hairs of a horse in balsam, so as to cross

each other at an angle, and viewing them
by polarized light (PI. 81. tig. 39).

Ill regard to the discrimination of the

hairs of one animal from those of another,

we believe that the examination of indi-

vidual hairs can in general be but little

depended upon ; whilst a comparison of

their form, length, and breadth, with the

proportion of the true hair to that of the

wool, conjoined with the consideration of

the internal structure, may often enable

an observer to arrive at a satisfactory con-

clusion.
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HAIRS of Plants.—The term hair is

applied in botauy to filamentous productions
upon the surface of the organs of plants,

consisting of one or more cells arising out
of and constituting part of the epidermal
structure. Hairs of plants present a great

variety of conditions : in the simplest kind
—those composed of a simple, cylindrical,

conical, bifurcated or stellate cell—theymay
be varied inform by the peculiar shape of

the constituent cell, in individual character

by the presence or absence of special secre-

tions in the cell-cavities, and in their col-

lective character by the mode of arrangement
on the epidermis, since they may be few and
scattered, or so numerous as to form a vel-

vety coat. Compound hail's, namely those

composed of a number of cells, vary in like

manner, and, moreover, in the examples
where the cell-walls acquire considerable

thickness, pass gradually from pure hairs

into bristles, and thence into the structures

called Thorns (distinguished from true

spines by being appendages of the epider-

mis). The stellate forms also present many
variations intermediate between hairs proper

and Scales.
These structures are interesting to the

microscopist on account of the variety and
often extreme elegance or curiosity of their

forms. They likewise strongly attract the

attention of the physiologist from the sim-
plicity of their organization and their free

condition, allowing the phenomena pre-

sented by the cell-contents to be readily

observed under the microscope. In reference

to their characters as microscopic objects, it

will suffice to indicate their principal modi-
fications, and state a certain number of

examples. For this purpose they may be
classified as follows :

—

Simple hairs: unbranched, Cabbage-leaf
(Brassica, fig. 304), Oenothera, Dietammts
(PI. 21. fig. 39 a), Anchusa (PL 21. fig. 17)

;

bifurcated, Capsella (PI. 21. fig. 36), Draba
(fig. 307) ; inflated or capitate, Antirrhinum
(fig. 300 and Pi. 21. fig. 34), Salvia (fig. 305 ),

Hellcborus fatidus ; branched, in many Cru-
cifei'SB, as Sisymbrium Sophia (PI. 21 . fig. 35),

Alterminthera axillaris (PI. 21. fig. 37)
j

stellate, Alyssum (tig. 308). Very often hairs

composed of a single cell are supported upon

a short stalk, and then developed horizon-
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tally in two directions, as in Grevillia lithi-

dophylla (PL 21. fig. 29) ; in several so as to

form a star, as in Deutzia scabra (PI. 21.

fig. 26*), Ahjssum (PL 21. fig. 28). Struc-

tures analogous to the last occur upon the

septaofthe air-cavities of the Nyrnphteaceoa,

such as Nuphar lutea (PL 21. fig. 15), Vic-

toria, &c.

Fi<r. 301. Fig. 300.

Hairs of:

—

Brasaica (leaf ). Salvia (calyx). Antirrhinum (corolla)-

Fig. 307. Fig. 308.

Draba (leaf). Alyssum (leaf).

Magnified 100 diameters.

Compound Hairs. These exhibit a similar

diversity of character, and often imitate, on

a larger scale, the forms of the simple hairs;

they may be unbranched, as in the hairs of

the garden Pelargoma (PL 21. fig. 18), and

a large proportion of ordinary silky hairs

upon the epidermis of plants. Cotton is a

striking example, consisting of the hairs of

the seeds of Gossypium (PL 21. fig. 1).

Commonly these hairs are cylindrical; but

not unfrequently one or more of the upper-

most or all the component cells are expanded
into a more or less globular form. Capitate

glandular hairs often occur on corollas, and
particularly on the inner scales of leaf-buds :

examples—the bulbils of Achimenee (PL 21.

fig. 32), the corolla of Diyitalis (PL 21. fig.

33), Lysimaehia vulgaris (PL 21. fig. 40),

Scrophularia nodosa ( PL 21. fig. 41), Bryonia
alba (PL 21. fig. 42), the inner scales of the

winter leaf-buds of the ash, &c. Or the

hairs are torulose, as in Lamium album, the

common white Dead-nettle ; or moniliform

or necklace-shaped, as on the stamens of

Tradescantia (fig. 311), the Marvel of Peru
(Mirabilis, fig. 309). The transition from

these to the branched forms is presented

commonly in the simpler forms of the pappus

of the Composite, as in that of the Ground-
sel, which has toothed hairs ; in other exam-
ples the lateral teeth grow out into branches,

as in the species of Sieracium and other

Conipositse, presenting pinnate or plumose

forms, according to the extent of ramifica-

tion. The seeds of Catalpa Bunyeana bear

a fringe the hairs of which resemble Pitted
Ducts. Verbascum Thapsus (PL 21. fig. 19)

has compound hairs branched at the joints.

Compound hairs likewise exhibit the hori-

zontal development ; the hairs of the garden
Chrysanthemum are horizontal navicular

cells, supported on a tall articulated pedicle

(PL 21. fig. 30) ; the stellate hairs of the

Ivy (PL 21. fig. 27) are compound, and
supported on a short stalk-cell. Very varied

forms of compound, more or less stellate,

hairs occur on the leaves in the orders Jas-

minacese and Oleaceae. The last form a
transition to the scales of the Eleagnacese

and many ferns, such as Acrostichum.

Fig. 309. Fiu. 310. Fi<?. 311.

Hairs of:

—

Mirabilis. Antirrhinum (calyx). TradeBcantia(stanien).

Magnified 100 diameters.

The hairs above noticed are mostly soli-

tary. In the Malvaceae {Hibiscus) tufted or

stellate groups of hairs are met with ; and in

the air-cells of Utricularia are seen curious

groups of four hairs. Marrubium creticum
is another example of this kind of structure

(PL 21. fig. 47).

Almost all of the above-described forms
of hair may contain merely watery colour-

less or coloured contents ; or they may have
one or more of the component cells filled

with special oily, resinous, or saccharine
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secretion. In the latter condition they are

termed glandular hairs. The characters of
these organs are spoken of under the head
of Glands and Secreting Organs of

Plants. It has not been thought worth
while to separate them in this article.

Some of the hairs with watery cell-con-

tents present favourable opportunities for

observing the Rotation of the protoplasm;
for example, the young hairs of the stamens
of the Tradescantia (or spider-wort of gar-

deners) before they have acquired their

moniliform character and dark contents; the

stinging hairs of nettles also show this when
young; and probably jt might be observed
in all young hairs, where sufficiently trans-

parent and uninjured. One precaution
greatly facilitates the observation—namely,
to dip the hairs into alcohol for an instant,

and immediately plunge them in water

;

after this operation, the structure is readily

wetted by water, and no longer obscured by
the abundance of air-bubbles that remain
entangled with and adherent to the surface

of the fresh hairs. These young hairs like-

wise exhibit at their apices the various con-
ditions of the contents (nucleus, protoplasm,
&c.) of cells multiplying by division ( PI. 38.

figs. 8 & 9). The circulation takes place in

the dark streaks represented as forming a

network connected with the nuclei (»).

Stings, such as those of the Nettle (PI. 21.

fig. 8), consist of simple cells having a
bulbous base enclosed in a cellular case,

formed by the growing-up of the epidermis
round the base of the hair ; the latter tapers

away upward to near the apex, where it

again expands into a little globular head.

The walls are rather thick and spirally stri-

ated. The bulbous base is filled with the

irritating liquid, which exudes when the

knob-like head is broken off, through the

tension of the cellular investment of the sac.

The intimate structure of the hairs of

plants presents many points of interest. The
cells are of course composed of a cellulose

wall, with contents varying according to

age and other circumstances. When young,
they are always densely filled with proto-

plasm (PI. 38. figs. 8 & 9), which becomes
gradually excavated by vacuoles, and ex-

panded so as to form a mere reticulation or

a few streaks upon the wall, mostly con-
nected with an evident nucleus. The cavity

of the cell is then filled, in hairs proper, with
watery cell-sap, sometimes coloured, as in

the petals and stamens of many flowers, by
the same liquid colouring-matter as the cells

beneath the epidermis; stings are filled with
acrid watery juice,—glandular hairs with
various secretions, which, like the watery
juices, appear at first in vacuoles, gradually
occupying the place of the protoplasm
which follows the expanding cell-walls.

Hairs, being epidermal structures, possess

a more or less evident cuticular layer,which
may be detached by the action of acids

(fig. 199, p. 283) ;

* sulphuric acid often

causes this to separate and expand as a kind
of vesicle from the surface of the hair, as is

shown in PI. 21. fig. 13 (Sipliocampi/lu-s)
;

the cuticle of the full-grown moniliform
hairs of Tradescantia may be separated in

like manner (see Epidermis). This cuticle

also exhibits in many cases the same mark-
ings which occur on the surface of the
epidermis of certain plants, as Helleborus,

Cakile, &c. (PI. 21. figs. 9 & 10), consisting

of elevated spots, ridges, reticulations, &c,
composed entirely of thickenings of the
cuticular layer. This is well seen in the
hairs of the Boraginacese, e. g. Anchusa
(PL 21. fig. 17), the Cruciferse, as of Far-
sctia, Cheiranthus, &c, or Delphinium (PI.

21. fig. 10). The spiral stria? on the sting

of Vrtica wens (PI. 21. fig. 8) appear to be
of similar nature. T. West has described
the raised markings upon some hairs as

bulgings or wrinkles in the cell-wall.

Finally, it is necessary to mention the
remarkable structure of the hairs upon the
surface of the seeds and pericarps of certain

plants among the Acanthacea1 , Folemo-
niacea?, Labiata?, Composita;, &c. Those
of the Acanthaoeje have been spoken of

partly under that head and under Acan-
tiiodiuji. They are hairs composed of

cylindrical cells, simple [RueUia, PL 21.

fig. 21), or conjoined into a compound and
branched hair [Acunthodium, PI. 21. fig. 24 ),

the cell-walls of which receive when young
a spiral (fig. 24) or annular (fig. 21 ) fibrous

deposit, and subsequently become partially

disorganized ; so that, if placed in water in

the mature state, the primary cell -wall
almost dissolves into a kind of jelly, and
the spiral-fibrous structure expands with
elasticity. The conditions are similar in

Collomia (PI. 21. fig. 22), and, according to

Schleiden, in Giliu, Ipomopsis, Polcnwnium,

Cantua, &c. among the Polemoniace.-e, and
somewhat the same in many species of Sal-

via (PI. 21. fig. 23), Oci/nium, Dracocepha-
lum moldavicum, &c. among the Labiate.

In Cubcra scandens, the spiral-fibrous hairs

take rather the form of minute scales, and
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they do not spontaneously expand elastically

(PL 21. fig. 20). Among the Composite,
these spiral-fibrous hairs have been observed
on the pericarp ofl&uckeria, some species of

Trichocline, Euriops, Mesogramma, Doria
Chn/ticcfolia, Oliguthrix gracilis, and some
species of Senecio. Spiral cells also occur
on the seed of Hydrocharis. The best way
to observe the elastically expanding hairs is

to place a thin slice of the skin of the seed
on a slide, in a little alcohol, which does not
soften the cell-wall : when the object is in

focus, the addition of a little water causes

the gelatinous softening of the cell-walls,

the spiral fibres fly out from the surface of

the seed-coat and show clearly the charac-

ter of these beautiful objects. The primary
membrane may be detected, even in its

gelatinous state, by adding sulphuric acid

and iodine, which produce a purplish or

violet colour. Further remarks on this

head will be found under Spiral Steuc-
tuiies.

The hairs on the stigma of Campanula
are remarkable for the intussusceptionwhich

is observed to take place in mature hairs.

The filiform processes growing from the

under surface of the frondose Hepaticse, the

thallus of Lichens, the prothallium of Ferns,

&c, are commonly called radical hairs. In
most cases they present no remarkable points

of structure; in Marchantia, however, pecu-
liar spiral markings have been detected (see

Marchantia).
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Ann. d. Sc. Nat. 2 ser. xii. p. 244, pi. 4;
Prillieux, Ann. d. Sc. Nat. 4 ser. v. p. 5;
Tuffen West, Qu. Mic. Jn. vii. p. 22;
Weisse, D. Pfkeraenhaare, 1867.

HALACARUS, Gosse.—A genus of

Arachnida, of the order Acarina.

Char. Body covered with a dorsal shield
;

rostrum bulbous, pointed
;
palpi terminated

by a fang-like claw ; legs formed for walk-
ing, directed two pairs forwards and two
backwards, and with a pair of hooks ; coxas

remote.
Two species : H. rhodostigma and H. cte-

nopus, found crawling upon sea-weeds at

low water.

Bibl. Gosse, Mar. Zool. i. 177.

HALARACH'NE, Allman.—A genus of

Arachnida, of the order Acarina, and family
Gamasea.

Distinguished by the elongate subcylin-

drical body with an anterior dorsal plate,

and the entozoal habitat.

II. halieliceri. Found in the posterior

nares of a seal (Halichoerus Gryphus); length
1-8".

Bibl. Allman, Ann. N. H. 1847, xx. 47.

IIALE'CIID^E, Tlincks. A family of

Hydroid Polypi.

Gen. : Haleeium and Ophiodes.

HALE'CIUM, Oken.—A genus of Po-
lypi, of the order Hydroida, and family

Sertulariidfe.

Distinguished by the plant-like polypi-

dom, the stem consisting of numerous
parallel capillary tubes ; and the cup-like

nearly sessile cells, arising alternately on
opposite sides of the stem, one under each
joint.

II. halecinum. Vesicles oval or oblong.

Common on shells and stones in deep water;
4-10" high.

H. Beanii. Vesicles calceoliform. Rare.
II. muricatum. Vesicles spinous.

5 other species.

Bibl. Johnston, Brit. Zooph. 58; Hincks,
Hi/droid Zooph. p. 220.

HALICHOND'RIA,Fleni.—A genus of

Sponges.
HAL'IDRYS, Lyngb.—A genus of Fu-

eaceas (Fucoid Algee), containing one British
species, H. siliquosa, common on rocks and
stones somewhat above low-water mark.
It is readily distinguished by its pod-like

septate air-vessels. The fructification, which
is terminal on the branches, much resembles
that of Ftrcus, except that the interior

of the receptacles is filled up with firm

polygonal cellular tissue. The antheridia,

moreover, are terminal on their pedicels,

often in tufts, short in fomi, and inter-

mixed with spore-sacs in the same concep-
tacle.

Bibl. Harvey, Br. Mar. Alg. p. 15, pi. 1 C

;

Thuret, Bech. s. les Antherid., Ann. d. So. Nat.
3 ser. xvi. p. 8, pi. 3.

HALIO'NYX, Ehr.—A genus of Diato-
niaceae.

Cliar. Frustules single ; valves equal, cir-

cular, surface radiate, the rays not com-
mencing at the umbilicus ; no internal

septa. Marine.

H. senarius. Rays six, the intervening

spaces with shorter rays of equal length

parallel to the larger, and with transverse

2b
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laxly cellular lines ; umbilicus punctate,

entire ; diam. 1-720".

II. undcnarius (PI. 43. fig. 51). Rays
eleven or twelve.

Bibl. Ehr. Ber. d. Bed. Akad. 1844,

p. 198.

HALISAR'CA, Duj. (HpiENiACiDON,
Bowerbk.) .—A genus of marine Sponges.

Forms a thin semitransparent gelatinous

amber crust on rocks and shells, with indi-

stinct oscula and pores.

S. Dtijardinii. The only species.

Bibl. Johnston, Brit. Sponges ; Gosse,

Mar. Zool. i. 6 ; Bowerbank, Brit. Spong. ii.

p. 224.

HALIS'ERTS, Tozzetti.—A genus of

Dictyotacea; (Fucoid Algas), containing one
British species, with a brownish olive, some-
times forked frond with a midrib, from 4"

to 1' high, having a very powerful offensive

smell when fresh. The fructification is pro-

duced in sori, arranged in lines on each side

of the midrib, or scattered, containing large

spores.

Bibl. Harvey, Br. Mar. Ah/, p. 36,

pi. 6 B.

HALOCY'PRIS, Dana.—A marine Os-
tracod, with very thin, subquadrate, saddle-

shaped valves, beaked in front at the upper
angle. The closely allied Conchcecia, Dana,
has longer and subrectangular valves. Both
are related to Cypridina, and have two
pairs of feet, weak upper antenna?, distinct

mandibles, large frontal tentacle, and no
eyes.

Living in the Atlantic and Mediter-
ranean.

Bibb. Dana, Expl. Exped. Crust. 1301

;

Bradv, Tr. Linn. Soc. xxvi. 469.

HALTE'RIA, Duj.—A genus of Infu-

soria, of the family Keronia (Halterina, CI.

and Lachm.).
Char. Body almost spherical or top-

shaped, surrounded by long, very delicate,

retracting cilia, which, by becoming adhe-
rent to the slide, and suddenly contracting,

cause it to change its place suddenly, as if

by leaping. A row ol oblique very large

cilia situated at the circumference of the

body.
H. grandinella ( = Trichodina grandinella.

Ehr.) (PI. 41. figs. 11, 12). It has two kinds
of appendages on its surface: 1, straight,

excessively delicate, radiating cilia, which
appear to be the cause of its movements,
which are so sudden, that even with the

utmost attention it cannot be ascertained

how they are produced ; 2, very large cilia,

arranged obliquely at the circumference of

the body. Aquatic. Greatest breadth,

1-850';.

Stein points out the resemblance of this

animalcule to the swarm-germs of an Aei-

neta found upon Cyclops,

H. vohox. Berlin.

H. pulex. Marine.
Bibl. Dujardin, Infus. p. 414 ; Stein,

Infus. ; CI. & Lach. Inf. p. 369.

'HALTERINA, CI. and Lach.—A family

of Infusoria.

Gen.:
No setae for leaping ; animals essen-

tially swinimers Strombidion.

With fine seta? serving for leaping

;

animals leapers Kalteria.

TIAL'TICA, 111.—A genus of Coleopte-

rous Insects; fam. Galerucidoe.

H. nemorum, the " turnip-fly." Oblong-
ovate, black ; elytra greenish black, with a

broad uninterrupted sulphur-yellow streak,

not reaching the apex. Movement jump-
ing.

Bibl. Stephens, Brit. Coleopt. p. 291.

HALYME'NIA, Ag.—A genus of Cry-
ptonemiacea? (Florideous Alga? ), containing

one British species, found on the southern
shores. It is a somewhat palmate, mem-
branous, rose-coloured sea-weed, usually

from 6 to 12" long, composed of a double
membrane, the layers being separated by a
loose network of jointed filaments. The
fructification consists of favellidia buried in

the frond, attached to the inner surface of

the membranous lamina;, scattered all over
the frond, appearing to the naked eye like

red dots.

Bibl. Harvey, Brit. Mar. Ah/, p. 148,
pi. 19 D.
HAPALOSI'PHON, Nag.—A genus of

Oscillatoriacese (Confervoid Algse).

Char. Filaments sheathed, consisting of a
single row of greenish-brown cells : sheath
very delicate, colourless, indistinctly lamel-
late.

4 Eiu'opean species. Found on water-
plants.

Bibl. Rabenkorst, Fl. Alt), ii. 283.

HAPLARIA, Link. See Botrytis gri-

sca.

HAPLOMIT'EIUM. Nees.—A genus of

Jungermanniese (leafy Hepatica?), contain-

ing one British species, II. (Jung* rnuinnia)

Iloohcri, an Alpine plant, which has been

carefully studied by Gottsche. It is re-

markable for having leaves (without timjdii-

gastria) inserted on all sides of the stem.
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Fig. 815

The terminal capsule emerges at length
from a large oblong fleshy epigone (tig. 328).

The antheridia (tig. 323) occur in the axils

of the leaves ; they have a double coat, the

interior of which consists of reniform cells

(fig. 322), which become isolated and more
or less dissolved. The spermatozoids, pro-

duced in minute vesicles (fig. 324), resemble
those of the Mosses.

Bibl. Hooker, Brit. Jungermannice, pi.

54 ; Ekart, Synops. Jung. pi. 8. fig. 65

;

Endlicher, Gen. Plant. No. 474-3 ; Gottsche,

Nova Acta, xx. p. 265, pis. 13-20.

HAPLOPHRAG'MIUM, Reuss. — A
sandy Lituoline Foraminifer, either nauti-

loid or crozier-shaped, with simple aperture

and undivided chambers. Recent and
fossil.

Bibl. Reuss, Sitzungsb, Ah. Wien, xliv.

381.

HAPLOSTICHE, Reuss. See Littj-

OLA.
HAPLOTRIOHUM,

Link.—A genus of Mu-
cedines (Ilyphomycetous
Fungi), intermediate in

structure between Bo-
trgtis and Aspergillus.

The spores are deve-
loped from a capitate

cell terminating the sep-

tate erect fertile fila-

ments (fig. 312).

Bibl. Corda, Icon.

lung.; Nees, Syst.d. Pike, Haplotrielmm roeeum.

pl.4 ; Fries,Summa Yeget. Magn. 200 diams.

p. 470.

I-IAR'TEA, Wright.—A genus of Alcy-
onidiadre.

Polype solitary ; body cylindrical, fixed

at the base ; tentacles 8, knobbed at their

base ; basal portion of body thickly studded
with small star-shaped spicula; base and
body of tentacles with long dendritic spi-

cula
;
mouth central, with 2 lips ; somatic

chambers 8.

H. elegans. Height 3-4". White, base

dark. West coast of Ireland.

Bibl. E. S. Wright, Qu. Mic. Jn. 1865,

v. p. 213 (pi.).

HARVEST-BUG. Tkombddium au-

tumnale.

HASSALLIA, Berk. See SmosiPHON.
HAUERI'NA, D'Orb. — One of the

Miliolida, growing on one plane, subdis-

coidal, and characterized by a cribriform

aperture.

H. compressa (PI. 18. fig. 8). Fossil in

the Tertiary beds ; living in tropical seas

;

rare on the British coast.

Bibl. Carpenter, Introd. For. 81.

HAVERSIAN CANALS. See Bone.
HEART.—The muscular fibres of the

heart present certain peculiarities. The
primitive bundles are more slender than
usual ; they frequently anastomose, and
contain normally a few minute granules of

fat : the transverse stria3 are also often in-

distinct. In disease the fatty matter is often

extremely abundant (PI. 30. fig. 14 a), and
the strife are more or less obliterated.

Bibl. KSlliker, Mik. Anat. ii. ; Forster,

Path. Anat. ; Wedl, Path. Histol.
;
Quain,

Med. Chi. Trans. 33 ; Rokitansky, Path.

Anat.
HEDWIGTA, Hook.—A genus of Mos-

ses. See Zygodon.
HEIBER'GIA, Grev.—A genus of Dia-

tomacese.

Char. Fr. compressed, quadrilateral, cel-

lulate, with a punctate surface of the angles,

where they probably cohere ; valves with
one longitudinal and several transverse

costfe, the longitudinal one terminating at

each end in a blank space.

II. Barbadensis (PL 48. fig. 4). Barba-
does deposit.

Bibl. Grev. Mic. Trans. 1865, v. p. 100.

HELICO'MA, Corda.—A genus of De-
matiei (Ilyphomycetous Fungi), with the

spores curled into a spiral. Mr. Berkeley
considers the distinction between Helicoma
and Helicosporium scarcely tenable, and
Fries includes Helicoma Mulleri, Corda,
under Helicosporium. This plant has been
found on dead wood in this country.

Bibl. Corda, Icon. Fung. i. pi. 4. fig. 219

;

Berkeley and Broome, Ann. N. II. 2nd ser.

vii. 98 ; Fries, Summa 1'eqet. p. 500.

HELICOSPORIUM, Nees.—A genus of

Dematiei (Hyphomycetous Fungi), growing
on decayed wood, nearly related to Heli-

coma and Helichotrichum. Helicoma and
Helicosporium are described as having
erect fertile filaments, Helicotrichum creep-

ing branched filaments ; but the distinc-

tions are obscure, as also those between
Helicoma and Helicosporium, the first of

which should have the spirals closed, the

latter open. Fries and Berkeley both in-

clude Helicotrichum under Helicosporium.

British species

:

H. pukinatum, Fr. (fig. 313). Forming
a blackish or olive pulvinate stratum over

wood, with slender branched filaments,

bearing yellowish-green strings of sporidia

2b2
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coiled up into a spiral

turns, very fugacious

(Helicotrichum pulvina-

tum, Nees).

II.veffetum,Fi: Widely
pulvinate-effused, suboli-

vaceous, at length black
;

fertile filaments erect,

stiff, subulate ; spores

coiled into a ring, 3-sep-

tate, grevish green.

Bibl. Beik.Sook.BrU.

of about three

Fig. 313.

Fl. vol. ii. pt. 2. p. 335

;

Helicosporium yul-
vinatum.

Mugn. 200 diams.

Ann. N. H. 2nd ser. vi.

p. 434 ; vii. p. 08 ; Fries,

Syst. Myc. iii. p. 353

;

Sum. Ftr/.p.500; Corda,

Sturm, Deutschl. Flora,

3 ser. ii. pis. 15 & 16; Nees, Nova Acta,

ix. 246, pi. 5. fig. 15 ; Syst. Mycol. p. 68,

fig. 69.

HELICOSTE'GIA.—An order of Fora-

minifera, according to D'Orbigny's system,

comprising those coiled spirally on a single

axis. This feature, however, is common to

several genera which have distinct characters

of structure and habit, and has ceased to be

regarded as tvpical.

HELICOT'RICIIUM, Nees. See Heli-
cosporium.
HELIOPEL'TA, Ehr.—A genus of Dia-

tomacese.

Char. Frustules single (F), orbicular in

side view, internally furnished with imper-

fect radiating septa, the alternate interme-

diate portions of the valve being depressed

;

valves angular and not furnished with
markings in the centre, but with as many
large submarginal apertures (P) as there

are rays, and with numerous erect op-

posite submarginal spines on each side.

The spines connect the pairs of young
frustules.

H. metii. Frustules with six septa and
rays,three of the intervals raised and coarsely

cellular, the alternate ones impressed with
fine decussating lines, the limb of the ra-

diate margin broad ; marginal spines in the

middle of each cellular interval one or three,

in the others two or four; umbilical star

slightly angular; diameter 1-370". Ber-
muda.

Three other species, with a different

number of rays. H.Leemccnhoeckii, PI. 19.

fig. 4
The different appearances of the markings

upon the elevated and depressed portions of

the valves evidently arise from the existence

of the ordinary depressions seen naturally by
oblique and direct light.

Bibl. Ehrenberg, Bed. Ber. 1844, p. 262 ;

Greville, Mic. Trans. 1866, vi. p. 5 (new
sp.).

HELMINTHOSPOPJLM, Link. —A
genus of Dematiei (Hyphomycetous Fungi),
growing on rotten wood &c, of which nu-
merous species are found in Britain. Tulasne
regards this genus as consisting of stylo-

sporous forms of Sphseriacei. Currey refers

to this genus Corda's Dactylimn ( Dendey-
phium) fumosum. The mycelium is often

somewhat gelatinous or indistinct ; on it

arise (often aggregated) erect, rigid, septate

filaments (Jibres), on the summits of which
stand large, often club-shaped septate spores.

British species

:

H. macrocarpum, Greville (Sc. Crypt. Fl.

pi. 148. fig. 1).

H. subalatum, Nees (Nova Acta, ix. pi. 5.

fig. 13).

II. Ciavariarum, Desmazieres (Ann. d. Sc.

Nat. 2 sCr. ii. pi. 2. fig. 2).

H. velutinum, Link (Grev. Sc. Crypt. Fl.

pi. 148. fig. 2).

H. fusisporium, Berk. (Br. Flora, vol. ii.

part 2. p. 336).
H. nanum, Nees (Nova Acta, ix. pi. 5.

fig. 13 B ; System, fig. 65).

II. simplex, Kunze (Nees, I. c. fig. 11).

II. Tilice, Fr. (Berkeley, Ann. Nat. Hist.

vi. pi. 13. fig. 18).

11. follieulatum, Corda (Icon.Futu). i. pi. 3.

fig. 180).

H. obovatum, Berk. (Ann. N. H. vi. pi. 13.

fig. 19).

H. delicatulum, Berk. (/. c. fig. 20).

II. Smithii, Berk, and Broome (Ann.Nil.
2 ser. vii. pi. 5. figr 5).

H. tiirbinatum, Berk, and Br. (7. c. fig. 6).

H. Fousselianum, Montague (Ann. cl. Sc.

Nat. 3 ser. xii. p. 300).

H. stictitinn, Berk, and Br. (Ann. N. II.

2nd ser. xiii. pi. 15. fig. 10).

Bibl. Berkeley, Brit. Fl. iii. pt. 2. p. 336 ;

Fries, Si/st. iii. p. 354, and Smnma Veqet.

p. 500; Currey, Qu. Mic. Jn. v. p. 115; Tu-
lasne, Ann. (1. Sc. Nat. 4 ser. v. 109.

IIELMINTHOSTACIIYS, Kaulf.—A
genus of Ophioglossaceous Ferns, distin-

guished by the complex spikes bearing
crested sporanges.

HELVELLA, L.—The typical genus of

Helvellacei.

Several species occur in this country,

amongst which //. lacunosa and II. crispa

are esculent.
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Fig. 314. Figr. 315.

Helnainthostaehy.s zeylanica.

Fig. 314. Fragment of a gpike with sporanges. Mag-
nified 10 diama.

Fig. 315. A portion still more magnified (20 diams.).

Bibl. Fr. Si/st. Mxjc. vol. ii. p. 13 ; Berk.

Out!, p. 358.

HELVELLA'CEI.—A family of Asco-
mycetous Fungi, approaching the Hymeno-
myeetes in outward form, but distinguished

at once by their fructification. See Asco-
MYCETES, HeLYELLA, SpATHULEA, LeO-
tium, Stictei, Propolis.
HEMELYT'RA.—The anterior pair of

wings of the Heteropterous division of the

Hemiptera. See Insects.
HEMERO'BIUS, Linn.—A genus of

Neuropterous Insects.

Hemerobius (Clirysopa) perla, one of the

lace-winged flies, has very thin, transparent,

and beautifully netted iridescent wings, in

which the circulation can be well observed
;

the wings also exhibit well the trachea? in

the veins. The larva feeds upon Aphides.
Bibl. ~West-woo&,Introd.fyc.; Bowerbank,

Entom. Maq. iv.

HEMIAULUS, Ehr.—A genus of Dia-
tomacese.

Char. Frustules single, compressed, sub-

quadrate, with two tubular processes on each
side, the ends of those (the shorter) on one
side being open, the others closed ; not con-

stricted at the sides.

H. antarcticus (PL 19. fig. 3).

The species (two) appear to consist of

Biddulphice with the ends of two of the pro-

cesses broken off.

Bibl. Ehrenberg, Bert Ber. 1844, p. 199

;

Greville, Ann. N. BZ. xvi. p. 0; id. Mic.
Trans. 1865, pp. 26, 52, 101.

HEMIDIS'CUS, Wall.—A genus of

Diatomacea?.

Char. Fr. free ; valves arcuate, with a

median marginal inferior nodule ; areolation

hexagonal, radiate.

S. eitneiformis. From Salpce, Bay of

Bengal and Indian Ocean.
Bibl. Wallich, Mic. Trans. 1860, viii.

p. 42 (fig.).

HEMIONI'TIS, Linn. —A genus of
Grammitideaa (Polypodioid Ferns), with a
very elegant reticulated arrangement of the

sori.

HEMIP'TERA.—An order of Insects.
HEMIP'TYCHL'S, Ehr. See Aeach-

NOIDISCUS.
HEMITELIA, Presl.—A genus of Cya-

thaeous Ferns. Exotic.

HEMIZOS'TER, Ehr.—A genus of sili-

ceous fragments of some unknown substance
or body

!

Bibl. Ehrenberg, Ber. d. Ber!. Akad.
1844, p. 199.

HEMP.—The ordinary name of the fibre

of Cannabis sativa, consisting of the liber-

fibres of this plant (PI. 21. fig. 6). It is

applied to some other substances used for

the same purposes, e. a. Manilla-hemp (the

fibre of MrsA) &c. See Textile fibres
and Liber.
HENDERSO'NIA, Berkeley (Sporoca-

dus, Corda, in part).—A genus of Sphsero-

nemei (Coniomycetous Fungi), interesting

as having furnished one of the earliest dis-

covered examples of two forms of fructifica-

tion, leadingto the abolition of the distinction

between Coniomycetous and Asconiycetous
Fungi (C'oniomtcetes). Mr. Berkeley has
seen two conditions of spores in H. mutabilis,

and he states that Fries informs him of the

Fig. 316.

?^mmMm
Hendersonia."

Spores on the peritheeinm.

Magnified 200 diams.

observation of asci and septate naked spores

(stylospores) conjointly in Hendersonia Sy-
ringce. Several British species have been
described. They form dark spots or patches

on the stems (/f herbs or twigs of trees,—the

dark matrix having a peritheeinm excavated
in it, lined by a gelatinous stratum, on which
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stand stalked fusiform septate spores (fig.

316).
H. elegans, Berk. (Ann. Nat, Hist, 1840,

vi. pi. 11. fig-. 9). On the culms of reeds.

H. macrospora, Berk, and Broome (I. c.

2nd ser. v. p. 373). On dead twigs of Phi-

ladelphus.

H. arcus, Berk, and Br. (I. e.). On Box twigs.

H. mutabilis, Berk, and Br. (I.e.). On
dead twigs of Plane.

H. polycystic, Berk, and Br. (/. c). On
dead twigs of Birch.

H. macropus, Berk, and Br. (/. c). On
dead leaves of Carex.

H. typhoideanim, Desmazieres (Ann. des

8a. Nat, 3 ser. xi. 344). On dead leaves of

Typha, &c.

H. Stephensii, Berk, and Br. (Ann. Nut.
Hist. 2 ser. viii. p. 95). Ou dead stems of

Pteris aquilina.

II.fbri.icta, Berk. (Hookers Jn. of Sot,

iv. p. 43). On birch planks.

Bibl. Berkeley, and Berk, and Broome,
Ann. N. H. iv. p. 43 ; Hooker's Jn. of But.

iii. 319 ; Fries, Sum. Tec/. 416 ; Tulasne,

Ann. cles Sc. Nat, 4 ser. v. p. 115.

HEPAT'IO^.—An order ofthe Muscales
(Cryptogamous Plants), consisting of plants

of small size, varying much in structure,

inhabiting damp spots on the ground, rocks,

or trees, or floating on water.

The vegetative structure of the lowest

forms consists simply of a patch of green

membrane, spreading over the ground,

composed of a single (Anthoeeros Items) or

double (Spheerocarpus terrestris) layer of

cells containing chlorophyll. In Marchantia
(see Mai!Chantia) there is an advance ; the

frond not only exhibits more definitely cha-

Fig. 317. Fig. 318.

Fimbriaria fragrans.

Fig. 31 7. Lnbo of a frond. Nat. nize.

Fig. yiS. Suction of frond, Btiowing two immersed
anthcridia. Magnified 40 drums.

racterized lobes, but also a considerable
thickness, and a complexity of internal

structure, since it possesses an epidermis
investing both surfaces, and containing
stomata on the upper (see Stomata). The

lower epidermis is also provided with nu-
merous radical hairs (see Hairs and Spieal
STiirCTrEEs"). Fimbriaria (fig. 318) and

Lunularia (fig. 319), &c, likewise possess

thick cellular fronds. In Bieeia the frond

also presents a reticulated upper face pro-

vided with stomata ; but the form of the

entire frond is usually elongated and bifur-

cated, and a slight groove runs along the

Fig. 319.

Lunularia vulgaris.

A frond in fruit. Nat. size.

middle line, almost like a mid-nerve. This
central line exhibits a difference in the in-

ternal cellular structure, since it is composed
of elongated cells, while the surrounding
green substance is composed of spherical

cells, such as constitute the entire mass
enclosed between the upper and lower epi-

dermis of the frond of Marchantia. The
groove on the upper face (of JRiceia) corre-

sponds to a rib on the lower face, from
which arise most of the radical filaments,

while they are scattered indiscriminately

over the lower face ofMarchantia : and from
this line also arise the little bodies resem-

bling minute leaves, called aniphii/astria. If

"we suppose the frond of Bieeia elongated

and the mid-nerve more strongly marked,

we have the likeness of Blyttia Lyellii (fig.

62, p. 101), while if this latter -were notched
down to the rib at intervals along each side,

we should have the stem with two parallel

rows of leaves, as in the Jungermannieae.

The line of insertion of the leaves is

seldom exactly parallel with the axis of the

plant, and very rarely at right angles. In

most cases it is more or less oblique, and
the obliquity is in reverse direction at the

two sides of the stem, so that the lines of

insertion of two succeeding leaves would
meet, if prolonged across the stem, in the

form of a V (fig. 320).

The leaves are very frequently imbricated,
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and they overlap in two ways : either each

leaf covers with its lower edge a little of the

leaf below it, or each leaf overlaps a little

of the base of the leaf above it. In the first

case, the leaves are called succubous (fig.

320), in the second incubous (fig. 321). The
leaves vary much in form, and are often

deeply toothed or bilobed, and form exceed-

ingly elegant objects under the microscope.

Fig. 321.

represent the ovules, and produce the spore-

cases, are called archegonia or pistillidia.

The antheridia are small globular or oval

bodies, more or less stalked, which in the

Jungermanniese are composed of a double

layer of cells forming a membranous sac,

which, when ripe, bursts and discharges

numerous minute globular cellules, each of

which again bursts and discharges an ex-

tremely small filament, which moves about

actively in water (figs. 322 & 324). These

Fig. 322. Fig. 323.

Fig. 320. Radula complanata. Magn. 5 diams.

Fig. 321. Plagiochila undulata. Magn. 5 diama.

The leaves are accompanied in many cases,

chiefly in the Jungermanniepe, by stipule-

like leaflets, called amphigastria, situated at

the underside of the stem.

These plants are reproduced by dust-like

gTains called spores, by minute cellular no-

dules called gemma', and by innovations, i. e.

new lobes growing out from the margins of

the old fronds, or buds in the axils of leaves,

or on confervoid branches sent out from the

stem.

Thegemme? ofMarchantia polymorphs are

produced in elegant membranous cups, with
a toothed margin, growing on the upper
surface of the frond, especially in very damp
and imperfectly lighted situations ; they are

little cellular nodules at first attached by a

stalk, and at a certain period fall off and
grow up into a new frond. (See Mabchan-
tia.)

The spores are produced in sporanges or

capsules, the formation of which is preceded

by special anatomical and physiological

phenomena demonstrating the existence of

distinct sexes in these plants. The organs

which represent the anthers of flowering

plants are called antherirlia, those which

Haplomitrium Hookeri.

Fig. 322. Axillary antheridia. Magn. 30 diama.
Fig. 323. Fragment of ^all of antheridia ; the reni-

form loose cells belong to the inner layer. Magn. 200
diams.

Fig. 324. Spermatozoids fi-om ditto. Magn. 200 diams.

organs mostly occur in the same situations

as the archegonia ; and in some of the fron-

dose forms, such as Anthoceros, Miccia,

Fimbriaria (fig. 318), &c, they are im-

Fig. 325. Fig. 326. Fig. 327.

Marchantia polymorpha.

Archegonia in various stages.

Magnified 100 diameters.

bedded in the substance of the frond ; in

others, as in Marchantia, they are immersed
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in the upper part of special male stalked

receptacles (see Mabchantta) ; in the leafy

forms they are free in the axils of the

leaves (fig. 323).

The archegmia or pistillidia are likewise

developed in various places, indicated here-

after in the tahular view of the families.

They consist of a kind of flask-shaped cellu-

lar case (figs. 325 to 327), enclosing at first

a single cell (embryonal cell), which subse-

quently grows into a sporange, apparently

after one or more of the spiral filaments of

the antherids have come in contact with it,

by passing into the neck of the flask-shaped

sac (epigone). The embryonal cell becomes
increased by cell-division into a globular

cellular mass, which acquires various forms
in the different genera and families. The
epigone enlarges for a long time with the

growing capsule, completely enclosing it

(fig. 328) ; but after a time the latter bursts

Fig. 328.

Haplomitrium Hookeri.

Young sporange enclosed in the epigone.

Magnified 20 diameters.

through the top of the epigone, which thus

forms a kind of sheath round the base of the

sporange or its stalk, and is called the vagi-

nitis. The epigone may tear irregularly, so

as to form an irregular vaginule or calyx, or

regularly, so as to present a circle of teeth
;

or it may be slit horizontally in a circle, and
half of it carried up by the sporange, which
it thus surmounts as a hood or calyptra.

This epigone is sometimes surrounded by
another envelope called the perigone. This
originates at a later period and in a different

way, since it gradually springs up as a cir-

cular sheath around the base of the epigone,

and by continued growth comes to surround
it as a kind of cup, like the corolla of a

flower (fig. 320). In Marchaniia, only one
arehegoue is found in each perigone ; the
perigonesof Jungermanniese always enclose

several, but only one is developed into a
sporange. In some kinds, as Sarcoscyphus,

there are always several archegones in a
perigone, and two or three produce spo-
ranges. Sometimes the archegones, with or

without perigones, are solitary ; more fre-

quently they are in groups. Whether soli-

tary or grouped, they may have a further

envelope composed of slightly modified
leaves, free or confluent together ; these are

the perieha-tial leaves, and constitute the
perichcete. "When both perichcete and peri-

gone exist, it is easy to determine which is

which ; but when only one exists, the history

of development alone gives the key ; the

perichaste is always developed before the

archegones it encloses, while the perigone,

as already stated, grows up round the arche-

gone during its development into a sporange,

being absent at the time of the first appear-

ance of that organ. In fig. 320 the base of

the pedicel is seen to rise out of a toothed
vaginule (calyx or epigone), which is enclosed

in a tubular perigone, outside of which are

two bilobed perichsetial leaves.

The sporange developed from the embry-
onal cell of the archegone varies much in

its perfect condition. In Jungermanniese it

is mostly an oval body borne on the extre-

mity of a delicate thread-like stalk spring-

ing out of the vaginule (fig. 320). The oval

body splits down from the summit, when
ripe, into four valves, which spread open
more or less in the form of a cross (figs.

320-1), or bursts irregularly. The cells of

the valves exhibit very elegant spiral-

fibrous structure, like that of the walls of

anthers (see Spieal Stbuctubes). This
kind of sporange discharges minute spores

(see Spoees) and elaters, slender tubular

cells containing a spiral filament (PI. 32.

fig. 38), both forming very interesting mi-
croscopic objects.

In the different frondose forms the spo-

ranges present very varied conditions. The
archegones of Anthoceeos send up a fili-

form sporange, which is two-valved and
contains a columella (fig. 24, p. 55). In
Tabgionia and some others the capsule is

almost sessile, and bursts irregularly. In
Riccia, where the archegones are imbedded
in the frond, the sporange is a sessile globose

body, with the calyptra adherent, never
bursting regularly, but emitting the spores

by decay. In ypiiJEBOCABPUS, also, the

calyptra is permanent as a cellular sac, in-

side of which the sporange ripens into an
indehisceut globular body, emitting the

spores only by decay. In Mnrchantia, Fe-
gntclla, Lunalaria, Grimahlia, &c. , the arche-
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gones are produced on fleshy receptacles

elevated upon stalks, and the sporanges

are formed on the under side of these re-

ceptacles (fig. 219. p. 305, figs. 330, 333,

Fig. 329. Fig. 330.

Fig. 331.

Lunularia vulgaris.

Fig. 329. Section of a receptacle, unripe.
Fig. 330. More advanced sporange, emerged from the

epigone.
Fig. 331. A burst sporange.

Magnified 20 diameters.

Fin;. 332. Fiff.

Grimaldia barbifrons.

Fig. 332. Fertile plant. Magn. 2 diams.

Fig. 333. Section of the receptacle, with an abortive

archcgone on the left side, and a half-ripe sporange sh'll

enclosed in the epigone on the right. Magn. 20 diams.

Fig. 334. Fiff. 335.

Fimbriaria. tenella.

Fig. 334- Receptacles with closed epigones. Magn.
10 diams.

Fi^. 835. Two perigones, one with the epigone closed,

the other with the teeth of the epigone open, showing

the bursting sporange. Magn. 20 diams.

335), which are of varied forms, &c. The
sporanges on these either burst by valves
(iig. 331), or by eircumscissile dehiscence
throw off a. lid, as in Fimbriaria (fig. 335).
The frondose forms do not all produce

elaters, and have not all the spiral fibres in

the cells of their walls. The exceptions

are the Ricciere, and the elaters of Antho-
ceros are rudimentary. In Marchantia the
elaters are highly developed (PL 32. figs.

36, 37), also the spiral tissue of the valves
of the capsules (PL 32. fig. 35). Targionia
has branched elaters.

The spores mostly have a double coat, but
not always (e. y. Marchantia) ; they germi-
nate by protruding a pouch-like process,

which becomes a filament, from which the
new fronds or leafy stems arise.

The peculiarities of the different groups
above referred to will be better understood
after reading the following characters.

Synopsis of the Families.

A. Vegetation frondose, i. e. leaf and stem
confounded.

1. Anthocerote^;. The vegetative por-

tion consists of a minute green membranous
or slightly fleshy body growing on damp
ground, not exhibiting any distinct mid-
nerve ; it is at once known by its peculiar

fruits or sporanges, consisting of slender

stalk-like bodies springing up irregularly

from the upper surface of the frond, which
forms little sheaths (cayinules) around their

bases. These stalk-like fruits burst when
ripe, splitting down the middle from the
tip, and display a central bristle-like column
(columella), to which adhere the minute
bair-like bodies (rudimentary elaters) which
are mingled with the spores.

2. MARCHANTrEJE. The vegetative por-
tion is here also a succulent leaf-like expan-
sion, mostly exhibiting a more or less lobed
form, and without any conspicuous mid-
nerves in the lobes. The fruits are more
complicated structures than those of Antho-
ceroteas. From notches in the lobed frond
arise slender stalks terminating at the top

in an expanded structure (receptacle), re-

sembling in some cases a conical cap, in

others a star with a number of thick rays

like the spokes of a wheel, &c. The spores

are formed in membranous sacs attached on
the under surface of the cap or star-like

body, and they are accompanied by elaters of
considerable size exhibiting highly deve-
loped spiral bands. The sporanges have no
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columella, and burst at the tip with more or

less regular tooth-like valves.

3. RicciEiE. Vegetative portion an ex-

ceedingly delicate cellular leaf-like struc-

ture, more or less lobed, -with an evident

mid-nerve. The sporanges are either im-

bedded in the substance of the frond, or

only elevated on a very short stalk, and

surrounded by a membranous sheath de-

rived from the upper surface of the frond.

The sporanges have no columella and no

elaters.

4. PEixiEiE. Vegetative portion a leaf-

like frond, mostly with an evident mid-nerve,

from which arise the sporanges, consisting of

capsules, usually bursting by four valves,

more or less elevated on a thread-like stalk.

Sporange without a columella ; spores ac-

companied by elaters.

B. Vegetation foliaceous, ». e. leaves and

stem distinct.

5. Jfngermannie;E. Vegetative por-

tion a thread-like stem clothed with green

membranous leaves more or less overlapping

at their bases. Sporanges fringing from
the end of the stem, raised on more or less

evident stalks, bursting by four valves and

spreading in the form of a cross; spores

with elaters, which often adhere to the

valves of the sporange. The leafy stem of

Juugermanniea? is generally readily distin-

guishable from that of the Mosses by the

mode of insertion of the leaves, which pro-

duces a peculiar flattened arrangement.

Bibl. Hooker, British Jungermannite,

1316; G. W. Bischoff, Bemerk. iib. die

Lcbermoose, Nova Acta, xvii. p. 909, pis. 67-

71, 1835 ; Bemerk. wr Enticickl der Leber-

moose, Bot. Zeit. xi. 113, Ann. d. Se. Nat.

3 ser. xx. 57; Lindenherg, Monogr. d. liic-

cien, Nov. Acta, 1836, Synnps. Hepatic. 1844;

Nees von Esenbeck, Fnirop. Lcbermoose,

1836 ; Ekart, Synops. Juiigcrm. 1832 ; Gram-
land, Ann. el. Sc. Nat. 4 st5r. i. 5 ; Hofmeis-

ter, Vcrgl. Untersueh. iib. Kryptog. iSc, Leip-

sic, 1851 ; Gottsche, Bot. Zeitung, Suppl. vi.

1858.

IIERCOTIIE'CA, Ehr.—A genus of fos-

sil Diatomacese.
Jl. mammillaris (PL 43. fig. 31 ), the only

British species ; diameter 1-810". Bermuda.
Bibl. Ehrenberg, Bcr. d. Bert. AJcad.

1844, p. 262; Kiitzing, Sp. Ah/. 27.

HERPE'TIUM, Nees.—A genus of Jun-
germanniese (leafy 1 [epatica ), distinguished

by the mcubous bilobed leaves not being

folded together, and by the obtusely three-

angled perigone. Two Brit, species :

Il.reptans (Zepjffcra'a, Dumortier). Leaves
squarish, acutely two- or four-toothed at

the end. Woods and shady places. Jun-
yermannia reptans, Hook. Brit. Junycrm.
pi. 75.

H. trilubatinn (Mastigdbryum, Nees).

Leaves ovate, three-toothed at the summit.
Moist alpine spots. J. trilobatum, Hook.
Brit. Jung. pi. 76.

Bibl. Hooker, Brit. Jung. 1. c. ;
End-

licher, Gen. Plant, nos. 472-9 ; Ekart, Syn.

June/, pi. 3. figs. 21, 22.

HETEROOOBDYLE, Allm—A genus
of Ilydroid Polypi, fam. Atractylidse.

II. Conybearei. On old shells ; marine.

Ireland.

Bibl. Allman, Ann. N. H. 1864, xiv.

p. 59; Hincks, Brit. Zooph. p. 107.

IlETEROLiES'MUS, Brady.—A genus
of recent Ostracode Eutomostraea, family

Cypridinidoe ; subglobose, with the hinges

of the valves developed into large processes

at the dorsal angles.

II. Adamsii. Sea of Japan.

Bibl. Brady, Zoo!. Trans, v. p. 387.

HETERODIC'TYON, Grey.-A genus
of Biatomaceae.

Char. Fr. free, disciform; disk with ra-

diate or scattered puncta in the middle por-

tion, and a ring of large intra-marginal

cellules.

H. Rylandsianum and II. splendidum.

Barbadoes deposit.

Bibl. Grev. Mic. Tr. 1863, iii. p. CO
(fig-)-

HETEEO'MITA, Buj.—A genus of In-
fusoria, of the family Monadina.

Char. Body globular, ovoid, or oblong,

with two filaments arising from the same
point in front—one, more delicate, and with

an modulatory motion, causing progression
;

the other thicker, and floating freely be-

hind, or adhering here and there to the

slide, so as to produce by its contraction

sudden motion backwards.
Distinguished from Aiiisoncma and Ilete-

ronema by the absence of a tegument, shown
by the glutinous appearance of the body,

the facility with which it adheres to other

objects and becomes drawn out, and the

presence internally of certain corpuscles

which can only have entered by vacuolar

formed on the surface.

Found in both fresh and salt water.

II. orata = Bodo ,/ramlis, E. (PL 23.

fig. 18«).
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. H. granulosa. Body globular, surface

granular; marine; length 1-2300".

H. angusta. Body lanceolate, slightly

sigmoid ; aquatic ; length 1-980".

Bibl. Dujardin. Infus. p. 297.

HETERONE'MA,T)uj.—A genus of In-

fusoria, of the family Euglenia.

Char. Form variable, oblong, irregularly

expanded posteriorly; with a slender flagel-

liform filament, and a thicker trailing, re-

tracting filament.

Tegument obliquely striated.

Differs from Seteromita in the presence

of a tegument, and from Anisonema in the

tegument being contractile.

H. marina (PI. 24. fig. 17). Filaments
longer than the body ; length 1-4300".

Bibl. Dujardin, Infus. p. 370.

HETERO'PHRYS, Archer.—A genus of

freshwater Rhizopoda.
2 species.

Bibl. Archer, Qu. Mic. Journ. 1869, is.

p. 267 (figs.).

HETEROSTEGI'NA, D'Orb.—A flat,

discoidal, Nummuline Foraminifer, with
whorls rapidly increasing in breadth and
reticulated by the primary and secondary

septa of the narrow curved chambers and
their rectangular partitions. Living in the

Eastern Archipelago ; fossil in the Tertiary

beds, especially forming one stratum in the

island of Malta.

Bibl. Carpenter, Introd. For. 288 ; Jones,

Gcol. Man. ii. 151.

HETEROSTOIUEL'LA, Reuss.—One of

the Textilarian Foraminifera, in which the

chambers are at first set on alternately, but

not neatly, on either side of a straight axis,

and afterwards, growing in a single row, as

in Bigenerina, not only open terminally, in-

stead of laterally, but have a tubular, and
even a lipped, aperture, such as we see in

Uvigerina. Shell often prickly. Fossil in

the Chalk of Europe and America.

Bibl. Reuss, <S7fc. Ale. Wien, Hi. ; Parker

and Jones, Ann. N. II. ser. 4. ix. 298.

HEWAR'DIA, Hook.—A genus of Adi-
antea? (Polvpodioid Fems).
HEXAM'ITA, Duj.—A genus of Infuso-

ria, belonging to the family Monadina.
Char. Body oblong, rounded in front,

constricted and bifid or indented behind

;

two or four flagelliforni filaments arising

separately from the anterior margin, the'

two posterior lobes being prolonged into

flexuous filaments.

H. noduhsa (PI. 24. fig. 20). Oblong,

with three or four lonaitudinal rows of no-

dules; motion vacillating ; length 1-1800".

In decomposing marsh-water.
H. injlata.

H. intestinalis. Fusiform, prolonged into

a bifid tail ; length 1-2100". In the intes-

tines and peritoneal cavity of the Batrachia
and Tritons.

Bibl. Dujardin, Infus. p. 296.

HtLDENBRAND'TlA, Zanardini.—

A

genus of Xulliporous Corallinacea? (Flori-

deous Algse), containing one British spe-

cies, H. sanguinea, Kiitz. : common, in the
form of a bright or dark red membranous
crust, at first circular, afterwards spreading
irregularly over smooth stones and pebbles.

The frond is about 1-20" thick in the mid-
dle and thinner toward the edges, and com-
posed of minute globose cells, partly verti-

cally, partly horizontally arranged. It is

not stony. It has immersed conceptacles,

pierced by a pore (fig. 250. p. 314), contain-
ing tetrasporcs and paraphyses.

Bibl. Harvey, Brit. Mar. Alg. p. 110,
pi. 14 C ; Phyc. Brit. pi. 250 ; Ann. N. H.
xiv. pi. 2 (as Rhododermis Drummondii)

;

Kiitz. PJigc. gen. pi. 78. fig. 5.

H11/OM.—This name is applied to the
surface of attachment of the funiculus of
seeds, which is seen as a kind of scar, more
or less distinct. Sometimes it coincides with
the 'chalaza or organic base of the seed,

sometimes, where a raphe exists, it is near
the micropvle. (See Ovule.)
HIMANTHA'LIA, Lyngbye.—A genus

of Fucaceje (Fucoid Alga?), remarkable for

the peculiar forms of the frond and recep-
tacle, the latter consisting of a repeatedly
forked strap-shaped cord from 2 to 10' long,

springing from the top-shaped frond, which
is about an inch high. The dark olive-green
thong-like H. lorea is common on rocky
sea-shores. The receptacle is pierced by
numerous pores leading to immersed con-
ceptacles resembling those of Fucus, con-
taining either parietal spore-sacs or anthe-
ridia, the plants being dicecious. The centre

of the receptacle is filledwith mucous matter
traversed by jointed filaments. The antheri-

dial sacs of Himanthalia are double, and con-
tain sperniatozoids offlattened ovoid or sphe-
rical forms, with an orange granule and two
cilia, like those of Pi/cnophucus snABalidrys.

Bibl. Harvey, Mar. Alg. p. 20, pi. 2 B

;

Thuret, Ann. d. Sc. Nat. 3 ser. xvi. p. 54
et seq. ; Greville, Alg. Brit. pi. 3 ; Engl.
Bot. pi. 569.

HIMAXTIDTUM, Ehr.—A genus ofDia-
tomaceas, cohort Eunotiee.
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Char. Frustules resembling those of Eu-
notia, connected by their sides into a fila-

ment ; strife transverse, parallel. Aquatic.
Kiitzing describes thirteen species, some

of which are fossil; Smith admits eight

British species, one doubtful.

II. pectinate (Fragilaria peet., Ealfs)

(PI. 12. fig'. 36). Frustules in side view
narrowed at the curved and rounded ends

;

one side slightly raised and flat, the other

slightlv excavated or flat; striae evident;

length"l-180".

13. Convex margin undulate or with two
indentations (fig. 30 h) = II. nndulatam, Sm.
Ralfs remarks a difference of form between
the newlv-forming and the parent frustules,

the lateral margins of the former in front

view being rounded (fig. 30c).

H. areas. Fr. rectangular; valves linear-

arcuate, ends rounded, subrecurved ; strife

evident; length 1-300 to 1-132".

Bibl. Ehrenberg, Berl. Ber. 1840 ; Kiit-

zing, Bacill. p. 36 ; Sp. Alg. p. 8 ; Ralfs,

Ann. N. II. xii. p. 107, xiii. p. 459 ; Smith,
Brit. Died, ii. 10.

HIMANTOPITORUS, Fabricius.—A ge-

nus of Infusoria, of the family Euplota.

Char. Head not distinct from the body

;

hooks numerous; neither styles nor teeth

present.

Long curved hooks, almost in pairs, form
a broad band on the ventral surface, and are

the organs of locomotion ; also a row of cilia

extending from the mouth a considerable

distance backwards.
H. Charon (PI. 24. fig. 18, under view

;

fig. 19, side view). Body hyaline, plane,

elliptical, anterior end somewhat obliquely

truncate ; cilia small, hooks slender and
long. Marine. Length 1-180".

Bibl Ehrenberg, Infus. p. 375.

HIPPAR'CHIA, Fabr.—A genus ofLepi-

dopterous Insects.

Char. Wings more or less rounded, mid-
dle longitudinal nerve of fore wings giving

off posteriorly four nerves ; antenna? with
an elongate, compressed and curved club

;

head small.

//. Janira, the meadow brown butterfly,

in which the wings are brown, and the

anterior pair exhibit a blackish-brown round
spot with a white eye or centre, is common
in meadows. The scales (PI. 1. fig. 9) are

sometimes used as Test-objects.
Bibl. Westwood, Introd. §c., and Br.

Butterflies.

IIIPPOCRE'PIA.—An order of Polyzoa.

Distinguished by the crescentic or horse-

shoe-shape of the tentacular disk, and the
presence of an epistome. Aquatic.

Synopsis of the Families.

CRiSTATELLLDiE. Polype-mass floating.

Pltjmatellid^;. Polype-mass rooted,
unjointed.

The family Paludicellidre, containing the
single genus Paludicella, is usually placed
here

; but it properly belongs to the Lufun-
dibulata, as the tentacular disk is circular
and entire, and the epistome absent.

See Polyzoa and Urnatella.
HIPPOCREPI'NA, Parker.—A Lituo-

line Foraminifer, characterized by the horse-
shoe-shape of the aperture, due to the pre-
sence of a tongue-like process, as in Valmi-
lina. H. indivisa, from the Gulf of St.

Lawrence, is carrot-shaped.

Bibl. Parker, in Dawson, Canad. Nat.
1870.

HIPPOTH'OA, Lamx.—A genus of In-
fundibulate Cheilostomatous Polyzoa, of the
family Eucratiadffi (Serupariadfe ).

Distinguished by the confervoid, branch-
ed, creeping and adherent polypidom, the
branches arising from the sides of the ellip-

tical cells, frequently anastomosing, and the
cells in one row.
Two British species

:

H. cateiudaria. Cells contiguous, orifices

oval. On shells in deep water.
H. eliraricata. Cells remote, orifices round.
Bibl. Johnston, Brit. Zooph.291; Gosse,

Mar. Zool. 12.

IHPPURIC ACID.—This acid occurs in

small quantity in human urine, especially
after a vegetable diet ; more largely in that
of the horse and other herbivora, as the ox,

the goat, the sheep, the hare, &o. ; also in

that of some reptiles.

It is readily soluble in boiling water and
alcohol ; less so in cold water and in ether.

It crystallizes in prisms or needles (PL 7.

fig. 18 ), belonging to the right rhombic
prismatic system, some of which bear re-

semblance to those of the ammonio-phos-
phate of magnesia, from which it is readily

distinguished by its solubility in potash or
hot water. It is sometimes obtained under
the same circumstances as benzoic acid, from
which it differs in its greater solubility in

ether, and in the thickness and solidity of

its prisms, those of benzoic acid being thin

and plate-like. Its crystals are beautifully

analytic ; which property is deficient in those

of benzoic acid.

It may best be procured from cow's urine,
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by boiling' with slaked lime for some time, I

filtering and supersaturating with muriatic

acid ; and it may be purified by repeating

the process and using animal charcoal.

BrBL. See Chemistry.

_
HIRNE'OLA, Fr.—A genus of Tremel-

# lini (Hymenomycetous Fungi ), consisting of

gelatinous cup-shaped Fungi, horny when
dry, and clothed externally with short vel-

vety bristles. The hymenium is without
papillne, a character by which it is distin-

guished from Exidia, to which the species

were formerly referred. The Jews' Ear
(H. auricula Judce) is still sold by Herba-
lists as a remedy for affections of the throat,

the supposed virtues clearly depending on
the doctrine of signatures. One or two
species are extremely common in tropical

countries.

Bibl. Fr. Summa, p. 340; Berk. Out!.

p. 289.

HISTOLOGICAL ANALYSIS. See
Introduction, p. xxxviii.

HISTOLOGY, or Histiology, is the

theory of the structure of animal and vege-
table tissues in relation to their develop-
ment.
HOLOPHRYA, Ehr.—A genus of Infu-

soria, of the family Enchelia.

Char. Body covered with vibratile cilia,

oblong-ovate, cylindrical or globular, round-

ed or trimcate in front ; no lips nor teeth.

Cilia arranged in longitudinal rows.

Ehrenberg admits five aquatic species; to

these Dujardin, who places this genus in the

familv Paramecia, adds one marine.

H. ovum, E. (PI. 24. fig. 22). Body ovate,

subcylindrieal, ends subtruncate; internal

substance green ; length 1-576 to 1-216".

H.brunnea, D. (PL 24. fig. 21). Body
brown, cylindrical, becoming globular when
distended with food and then changing in

colour ; length 1-120''.

The encysting-process has been observed

in two of the species.

BrBL. Ehrenberg, Infus. p. 314; Dujar-

din, Infus. p. 493 ; Cohn, Sieb. and Koll.

Zeitschr. iv. ; Stein, Infus.

HOLOTHURID'E.i (Sea-slugs).—A fa-

mily of Echinodermata, of the order Pedi-
cellata.

Interesting to the microscopist, from the

presence of curious calcareous plates, &c.

existing in the integument.

See Echinodermata.
HOLO'THYRUS, Gerv.—A genus of

Arachnida, of the order Acarina and family

Gamasea.

H. coccinella is nearly as large as a lady-

bird (Coccinella), and is found in the Isle of

France.

Bibl. Gervais, Walckenaer's Apteres, iii.

HOMOEOCLA'DIA, Ag.—A genus of

Diatomaceae.
Char. Frustules those of Nitzschia, ar-

ranged in tufts within gelatinous tubes,

which form a filiform, usually branched
frond. Marine.

Kiitzing supposes the existence of median
and terminal apertures (nodules), and places

the genus in the same family as Navicula,

&c. ; but these are not represented in his

figures, neither are they mentioned by Ralfs.

Smith pointed out the true structure of the
valves.

H. Martiana, Ktz. (H. anglica, Ralfs)

(PL 14. fig. 15 : a, portion of frond ; b, part

of a filament containing two frustules; c,

front view of single frustules, with endo-
chrome ; d, side view of empty frustule).

Frond simple or dichotomously divided,

rugose ; entire plant 1 to 2" high.

H.filiformis. Frond linear, simple, tufts

containing three or four frustules.

II. siymoidea. Frond linear, simple ; frus-

tules sigmoid.

Rabenhorst describes 8 European species.

Bibl. Kiitzing, Bacillar. p. 110, and Sp.

Alg. 97; Ralfs, Ann, N. H. 1845, xvi. 109;
Smitb, Brit. Diat. ii. 80; Rabenhorst, Fl.

Alt/, i. p. 166.

HOOF.—The hoofs of animals consist of

the same structure as horn.

HOOKE'RIA, Smith.—A genus of Hyp-
noid Mosses.

Bibl. Wilson, Bryol Brit. p. 415.

HOP.—The hop plant (HamulusLupulus)
is remarkable for the glands containing the
resinous secretion imparting the aromatic
odour. These occur upon the lower face of
the leaf, upon the calyx, and, above all, on
the scales of the fruit and the seed-coat.

They have been examined by Meyen and
others, most recently by Personne. They
are little stalked cups (Pi. 21. fig. 14) com-
posed of a single layer of cellular tissue,

concave above at first ; but as the secretion

increases in quantity, the cuticle becomes
detached in a plate from the upper surface,

except at the rim of the cup, and is pushed
up so as finally to form a convex papilla on
the top, like the nut projecting from an
acom-cup. The secretion appears to be
formed in the cells, and poured out beneath
the cuticular pellicle, which is marked with
lines corresponding to the side-walls of the
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cells. Solution of potash and alcohol clean

away the resinous secretion, and render the

structure clear. When the fresh glands are

placed in water, they swell, and finally burst,

the cuticular lid usually separating- by a cir-

cumscissile dehiscence.

The hop is subject to a peculiar mildew,

a minute fungus, for which see Eeysiphb
(Sphcerotheca).

Bibl. Meyen, Secretions-Orr/ane d. Vflan-

zen, p. 38, pi. 5. figs. 17-21 ; Personne, Ann.
d. Sc. N. 4 sfo i. p. 299, pi. 17.

HOPLOPH'ORA, Koch.—A genus of

Arachnida, of the order Acarina and family

Oribatea.

Char. Body and general habit those of

Galumna, but no wing-like appendages to

the pseudo-thorax.

Two species ; not British (?).

Bibl. Koch, Deutschl. Crustac. fyc. ; Ger-
vais, Walckenaer's Aptires, iii.

HORMIDTUM.—The group of terrestrial

species of Ulothrix.

HORMOS'PORA, Brebisson.—A genus
of Palmellacea; (Confervoid Alga;), with a

Fig. 33G. Fig. 337.

Horrnospora transversalis.

Fragments of gelatinous filaments, with the cells

grouped in fours.

Magnified 350 diameters.

frond consisting of simple or branched ge-

latinous confervoid cords enclosing rows of

oval or spherical cells ; they are found float-

ing among Confervas or other aquatic plants,

and appear to the naked eye like greenish

filaments. These plants do not appear to

consist of septate filamentous tubes like the

Confervas, but of rows of individual cells

imbedded in a filiform gelatinous tube

(fig. 330), analogous in its nature to the

gelatinous coat investing the linear rows of

cells of Sydbtheca, &c. The cells multiply

by transverse division, the rows thus becom-
ing elongated ; these cells contain green

contents arranged in a granular, lamellar,

or radiating form. Brebisson describes ob-

scurely another mode of increase, in which
the " endochrome becomes concentrated and

organized into vesicles or zoospores. The
corpuscles then become larger ; and the fila-

ment becoming as it were dislocated, the

corpuscles group themselves in several rows,

and without regular form" (fig. 337). In
II. transversalis there is an especial tendency
to a grouping of the cells in fours. Five
species have been described ; 1 and 3 are

known as British.

II. mutabilis, Breb. Filaments simple
;

cells ovoid or subspherical ; cell-contents

lamellar. Aquatic. Breb. Ann. d. Sc. Nat.

3 s<5r. i. pi. 1. fig. 1.

11. transversalis, Bre"b. (figs. 336, 337).
Filaments simple ; cells ovoid or fusiform,

transverse ; contents granular. Aquatic.

Breb. I. c. fig. 2.

II. ramosa, Thwaites. Filaments
branched ; cells oval or spherical ; contents

radiated. In a pool to which salt water
had access. Harvey, I'/u/c. Brit. pi. 213.

Bibl. Brebisson, Ann. d. Sc. Nat. 3 ser.

i. ; Harvey, Brit. Mar. Ale/, p. 235, pi. 27 B,
Phi/c. Brit. pi. 213 ; Xageli,iV«=e«. Alg. p. 7,

pi. 3. fig. B ; Rabenhorst, Fl. Atg. iii. p. 48.

HOR\.—The horns of animals are of

three kinds,—those composed of bone, those

consisting of epidermic formations, and
those in which both are present. The former,

properly called antlers, agree in minute
structure with bone, and therefore require

no special notice. The horn of the rhino-

ceros may be taken to represent the structure

of the second kind. It consists of an aggre-

gation of horny fibres, each of which is made
up of a series of concentric layers. These
layers are composed of cells tangentially flat-

tened, and sometimes containing pigment.

The cells may be separated by macerating

the horn in solution of potash. Cracks

filled with air are frequently visible between
the layers. The centres around which the

lamina1 are arranged probably correspond to

papillae of the cutis.

The horn of the buffalo agrees essentially

in structure with that of the rhinoceros.

The third kind of horn is exemplified by
that of the cow. In its centre is a process

of bone, surrounding and extending beyond
which is the proper horn, consisting of con-

centric layers, in the natural state composed
of flattened, irregular, angular, nucleated

cells (PI. 17. fig. 29 a), which assume their

primitive forms under the action of potash

(J); some of them contain pigment (<l).

Between the lamina;, cracks containing air

are also met with (/).
Sections of horn made at various angles to
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the axis, form very beautiful polarizing ob-
jects

; the gorgeous colours seen in those of

rhinoceros's horn cannot be excelled, nor can
drawings represent them faithfully (PL 31.

figs. 37, 38). The horn of the buffalo

also forms an interesting object of the same
kind.

Bibl. Bonders, Mulder's Phys. Chem.
;

Owen, Brande's Diet., art. Cornua.
HORSE-LEECII. See ILemopis.
HUXLEYA, 01. & Lachm.—A genus of

Infusoria, of the family Ervilina. Two
species

:

H. sulcata. Body greatly compressed ;

cuticle with oblique furrows. Bergen.
H. erassa. Body scarcely compressed,

almost as thick as broad, thickest behind
;

cuticle smooth ; length 1-1250". Bergen.
Bibl. Clap. & Lachmann, Infus. p. 290.

_ HYALODIS'CUS, Ehr. = Cyclotella,
Kiitz. in part.

H. lcems= Cyclotella lams.

II. patagonica= Cycl. patagon.
Bibl. Ehrenberg, Berl. Bar. 1845, pp. 78

& 155 ; Kiitzing, Sp. Air/, p. 20.

HYALOSI'RA, Kiitz.—A genus of Dia-
tomaceEe.

Char. Frustules compound, rectangular,

tabular ; with alternate vittae, interrupted
in the middle, and connected with those of

the opposite side by fine lines ; lowermost
frastule attached by a stipes which is affixed

to one angle. Marine.
The fine lines at the end of the vitta?

give the latter a forked appearance. The
frustules are often partly separated, so as to

be connected with each other by one angle
only.

Four species, probably forms of Tetracyclics.

H. rectangula (PL 13. fig. 1). Stipes
short, frustules subconcatenate, in front view
subquadrate ; rectangular; length 1-1380".

Bibl. Kiitzing, Bacillar. p. 125 ; Sp. AUj.

p. 115 ; Rabenhorst, Fl. Alg. i. p. 306.

HYALOTHE'CA, Ehr.— A genus of
Desmidiacese.

Char. Cells united into an elongated,
cylindrical filament, which is surrounded
by a gelatinous sheath ; cells in front view
slightly constricted, so as to give the margins
a crenate appearance ; or having a grooved
rim surrounding one end, and forming a
bidentate projection

; end view orbicular.

The filaments are not twisted, and are
always of the same apparent breadth. Spo-
rangia orbicular, smooth.

II. dissiliens (PL 10. fig. 1, front view of
filament; 2, end view). Filament fragile,

margins crenate ; breadth of filament 1-1300
to 1-800". The transparent sheath of this

beautiful object is so delicate as to be easily

overlooked. Sporangia (fig. 314J situated

within the connecting tube.

Not uncommon in clear boggy pools.

H. mucosa. Filament scarcely fragile

;

joints not constricted, surrounded at one
end by a minute furrowed rim, forming in

the front view a bidentate projection

;

breadth of filament 1-1250 to 1-1100".

The furrowed rim of each cell is on the

same side as that of the contiguous cell.

Bibl. Ralfs, Brit. Desmid. p. 51.

HYBATI'NA, Ehr.—A genus of Rota-
toria, of the family Hydatinjea.

Char. Eyes absent; jaws two, teeth nu-
merous, free ; foot forked.

H. senta (PL 34. fig. 37 ; fig. 38, teeth).

Body conical, hyaline ; margin of rotatory

organ ciliated ; foot robust; aquatic; length
1-48 to 1-36".

This animal forms a favourable subject

for the examination of the typical structure

of the Rotatoria, and is that which Ehren-
berg used as the basis of his investigations

upon their organization.

II. brachydactyla. Segments of foot

short ; body suddenly narrowed at the base
of the foot; aquatic; length 1-144".

Bibl. Ehrenberg, Infus. p. 412 ; Cohn,
Sieb. $" Koll. Zeitschr. vii.

HYBATINyE'A.—A family of Rota-
toria.

Char. Neither carapace nor enveloping
sheath present ; rotatory organ multiple, or
more than bipartite.

18 genera.

Eyes absent,
No teeth Enteroplea.
Teeth present.
Jaws with numerous teeth Kydafina.

„ with a single tooth Plewotrocha.

Eyes present,
Eye single,

Eye frontal Fureularia.
„ cervical.

Foot styliform Monocerca.
„ forked,
Frontal cilia, no hooks nor

styleB N'ofommata.
Frontal cilia, styles present- . . Synchwta.

,. hooks Scandium.
Foot absent ; with cirrhi or fins. Polyarthra.

Eyes two,
Eyes frontal,

Foot forked Diglena.
„ styliform,
"With cirrhi Triarthra.
Without cirrhi Rattuhu.

Eyes cervical Ilietemma.
Eyes three,

Eyes not stalked,
Eyes cervical Triophthulmus.
Two eyes frontal, one cervical . Eospliora.
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Two frontal eyes stalked, one cer-
vical not stalked Otoglena.

Eyes more than three in a single

group Ot/cloglena.

Eyes more than three in two groups Theorus.

Bibl. Ehrenberg, Infns. p. 410.

HYD'NEI.—A family of Hymenomyee-
tous Fungi, characterized by bearing their

basidiospores on tubercles or spine-like pro-

cesses on the under side of a discoid, cup-

shaped or funnel-shaped, stalked or sessile

pileus. The basidiospores are seen by making
cross sections of the spines, &c. See Basi-
diospores, Hymenojiycetes.

Bibl. Berkeley, Ann. N. H. i. 81 ; Le-
veille", Ann. d. Sc. N. 2 ser. viii. 32.

HYDNOGLCEA, Berk. & Ourr.—

A

genus of Tremelloid Fungi, consisting of

Hydnum gelatinosum, and one or two other

species, which agree in structure with Tre-

mella rather than Hydnum, so that it can

only be considered as analogous rather than

allied to Hydnuni. II. gelatinosa occurs in

this country occasionally on very rotten pine

wood.
Bibl. Berk. & Br. Ann. N. H. 1871,

vol. vii. p. 429.

HY'DliA, Linn. (Freshwater Polype).

—

A genus of Ilydroid Polypi, of the family

Hydridse.

Char. Locomotive, single, naked, gelati-

nous, subcylindrical, but very contractile

and variable in form; the mouth surrounded

by a single row of filiform tentacles. Pro-

pagation by the formation of gemma?, and
ova upon or within the substance of the

body of the animal.

Hydra viridis (PI. 33. fig. 21, adhering to

the radicles of duck-weed (XemnaJ). Body
leaf-green, cylindrical or insensiblynarrowed
towards the base ; tentacles 6 to 10, shorter

than the body.

Common in ponds and still waters. Ten-
tacles narrowest at their origin.

H. vulgaris. Body orange-brown, yel-

lowish or red, cylindrical ; tentacles 7 to 12,

as long as or longer than the body.

Tentacles tapering to the free ends.

Found in weedyponds and slowly running

waters ; common.
II. attenuata. Body pale olive-green,

attenuated below ; tentacles pale, consider-

ably longer than the body.

In ponds ; rare.

//. fttsca (oligactis). Body brown or

greyish, lower half suddenly attenuated
;

tentacles 6 to 8, several times longer than
the body.

Still waters ; rare.

The characteristic forms of the body can
only be judged of when fully extended in

search of prey
;
for when the animals are

touched, shaken, or in any way disturbed,

the body assumes very variable forms,

becoming rounded, ovoid, &c.
The structure of the body of Hydra has

been much investigated and discussed. By
some it has been regarded as consisting of

three layers—an internal and external coat,

and an intermediate muscular layer. The
true structure, however, hasbeen pointed out
by Ecker. This author correctly regards the
animal as consisting of the substance deno-
minated sarcode by Dujardin, and neither

furnished with an outer nor an inner coat.

The transparent, gelatinous, sarcodic sub-
stance forms the entire mass of the body and
tentacles ; on the surface it is frequently

irregularly rounded or nodular, or exhibits

spiral or other raised lines (PI. 33. fig. 235);
and it contains numerous vacuoles within.

If a Hydra be crushed between glasses,

portions of the sarcode will be separated,

and assume a globular form, closely resem-
bling that of cells ; the vacuoles will also

become greatly distended, just as occurs in

the substance of the Infusoria; and these
separated portions will often continue con-
tracting like an Amceba. Two of them are

represented in PL 33. fig. 29 ; in a, a rather
small vacuole is present, whilst in b this is

very large. Now in the latter instance the
globule, as regards structure, forms a true

cell, consisting of a closed sac, with liquid

contents. Physiologically speaking, how-
ever, it does not correspond to a cell, the

entire substance representing cell-contents

around which a cell-wall has never been
formed. A number of these vacuoles exist

naturally, diffused throughout the substance

of the body. The intermediate stratum,

which is not organically distinct, contains

imbedded in it a number of very minute
green or otherwise coloured granules ; these

are of a rounded form, and present a double
outline, as if composed of cells. In
the uninjured Hydra thev exist in the
intervacuolar substance, thus giving the

tissue an elegantly reticular appearance.

They appear to consist of chlorophyll

;

they are insoluble in potash ; the}' become
coloured purplish red-brown by iodine and
sulphuric acid, after treatment with potash;

and the green granules of Hi/dra vulgaris

are rendered bluish green by sulphuric

acid, in the same manner as the chlorophyll



HYDRA. [ 385 ] HYDRA.

of leaves. The colour of Hydra lias been
differently accounted for. Laurent states

that he succeeded in colouring them blue,

white, and red, by feeding them with in-

digo, chalk, and carmine,—whilst Hancock
has shown that the colouring is much
affected by exposure to light—those not
exposed to light, from living under stones,

&c, having the natural colour, whilst those

exposed to the light became bleached. It

is generally admitted, however, that the

colour depends upon or is modified by the

nature of the food ; but exact experiments
are wanting to decide the question. Towards
the inner surface of the body, the granules

are brownish or blackish.

Imbedded in the superficial portions ofthe

substance of the Hydra are certain curious

bodies, termed the stinging organs (PL 33.

fig. 23 a). These are best seen upon the

tentacles ; they consist of an oval, truncate,

firm capsule (PI. 33. fig. 22 b) of compara-
tively considerable thickness, as indicated

by its marked double outline. Within the

capsule is contained a very long and slender

filament, at the base ofwhich are four minute
spines. In the undisturbed state of the

Hydra, the filament with the spines is coiled

up in the capsule (fig. 22 a) ; but when the

animal is touched, pressed, or heated, the

filament with the spines flies out with extra-

ordinary rapidity, so that we have not been
able to determine exactly how the spines are

arranged within the capsule. Most probably

the spines, while within the capsule, are

directed forwards and in close contact, and
then, in assuming their recurved position,

they are the means of projecting the filament

forwards. A capsule, containing an unex-
panded filament and spines enclosed within

a detached globule of sarcode, is represented

in fig. 22 d. When these capsules are heated
with a solution of nitrate of silver, a portion

of the silver is reduced to the metallic state.

This action is a property of formic acid

;

hence,when it is considered that these organs

closely resemble in structure those of the

Acalephre,which possess an urticating power
like stinging-nettles, arising from the pre-

sence of formic acid, and that in Hydra
these filaments are driven into and wound
the prey, it may appear probable that they

secrete and contain formic acid. But, as

many other substances reduce salts of silver,

and as the sarcode, from which it is perhaps

impossible to separate these bodies, may
produce this effect, the point must be con-

sidered doubtful and requiring further in-

vestigation. In addition to these stinging

organs, we have found other very minute
capsules (fig. 22 c), containing a filament

curved even when emitted, the nature of
which is obscure.

A third kind of organ is said to have been
met with also in the surface of the body,
consisting of ovate capsules or bodies, from
which a stout and short filament projects.

These appear to resemble the organs of ad-
hesion of the Acalephre ; but as their size is

not stated, nor the diameters of the figures

expressed, we have been unable to identify

them.
The body and tentacles of Hydra are hol-

low. The prey, which consists of Entomos-
traca, small Annulata, &c, when caught by
one or more of the tentacles extended for

the purpose, is slowly brought to the mouth,
and forced into the cavity of the body, in

which it is digested ; the undigested portions

being evacuated through the mouth. It is

still a question whether a posterior outlet to

the cavity of the body exists. The posterior

part of the body is more or less dilated into

a flattened disk,which, by its suctorial power,
enables the animal to attach itself to various
bodies. Hancock has seen excrementitious
matter passing through the body at this

part and the disk ; but most, if not all, pre-
vious observers have denied the existence of

a canal. The cavities of the tentacles have
been described as containing a semifluid

substance, undergoing a kind of circulation

;

and those of both the tentacles and the body
have been stated to be lined with cilia.

The extraordinary power which Hydra
possesses of reproducing lost parts is truly

wonderful. Thus, if the body be cut into

two or more, even into forty parts, each
portion continues to live, and develops a
perfect new animal. If the section be made
lengthwise, so as to divide the body all but
the end, the two portions become resoldered

and form a perfect being ; if the pieces be
kept asunder, each becomes a Hydra, the
two possessing but one posterior end ; if the
section be made from the tail towards the
head, the two bodies will be perfected and
remain attached to the one head. If a
tentacle be cut off, a new animal is formed
from it. When one end of the body of a
Hydra is introduced into the body of
another, the two unite and form one. The
head cut off one, may be engrafted upon
the body of another which wants one. And
when the body is turned inside out, the
outer surface, which has thus become the

2c
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inner, will perform the ordinary digestive

functions, and the animal will continue to

live.

The ordinary mode of reproduction of

Hydra is by gemmation : a minute swelling

forms upon some part of the surface of the

body ; this enlarges, and gradually assumes
the form of the parent, while remaining
attached to it. Sometimes several of these

are formed upon a single individual at the

same time, and so, remaining adherent,

they give the animal a branched appearance

(PI. 33. fig. 21).

At certain seasons of the year, as at the

end of summer or in the autumn, reproduc-

tion takes place by the formation of sperma-
tozoa and ova. The spermatozoa are formed
within spermatic capsules. These arise as

minute conical tubercles a little beneath the

base of the tentacles, one on each side

(PL 33. fig. 24 a) ; and the spermatozoa are

liberated from them by bursting. The sper-

matozoa in the figures resemble those of the

Mammalia, except that the tails are undu-
late. The ova are furnished with a thick

coat, and are formed in the substance of the

lower part of the body (fig. 246). They
subsequently separate from the body, and
appear to be capable of spontaneous motion

;

but whether from the presence of cilia or

not, is undecided. The sac of the ovum then

becomes ruptured, and the new animal
escapes (fig. 25)

.

Hydra are very common. The best me-
thod ofprocuring them is to collect a number
of water-plants from any clear pool or slow
stream, and bring them home in an india-

rubber bag (sponge-bag). On placing the

plants subsequently in a glass jar (con-

fectioners' jar) containing water, they will

be found at the end of some hours with the

tentacles fully extended in search of prey,

when they are easily recognized. They
usually adhere to the sides of the glass, or

to the stems or undersides of the leaves of

the plants ; but sometimes they are seen
suspended from the surface of the water
by the sucker, which is protruded just

above it so as to become partly dry. A
number of small Entomostraca should be

added to the water, as the Hydra are very
voracious.

Some of the species of Hydra are occa-

sionally covered with minute parasitic Infu-

soria, viz. Kerona polyporum (PI. 41. fig. 13),
which is found upon H vulgaris &nifusea,
and Trichodina pedictdus (PL 24. fig. 16),

which occurs upon II. vulgaris and wricks.

It is an interesting sight to see these running
up and down the tentacles and surface of the

body of the polypes, when we recollect that

their surface is covered with the stinging

organs. These lice are not, however, found
upon perfectly healthy polypes, impurity of

the water and an unhealthy state being
generally denoted by their presence.

Bibl. Leeuwenhoeck, Phil. Tr. 1703,
xxiii. ; Trembley,Mem. s. I. Polyp, cteau douce

;

Ehrenberg, Corall. d. roth. Meer. ; Laurent,
liech. s. I'Hydre, fyc. ; Corda, Ann. d. So.

Nat. 2 ser. viii. ; Schaeffer, D. Armpolyp.
;

Erdl, 3IiUler's Archiv, 1841 ; Ecker, Sieb.

and Kbll. Zeitschr. i. ; Johnston, Brit. Zooph.
;

A. Thomson, Todd's Cycl. Anat. and Phys.

iv. p. 17 ; Hancock, Ann. Nat. Hist. 2 ser.

v. p. 281 ; Allman, Microsc. Jburn. 1854
;

Hincks, Brit. Zooph. p. 309.

HYDRACH'NA, Mull.—A genus of

Arachnida, of the order Acarina and family
Hydrachnea.

Char. Palpi tolerably long, third joint

longest, the fourth and fifth terminated each
by a claw ; mandibles ensiform ; rostrum
long, scarcely shorter than the palpi ; body
rounded ; eyes distant ; vulva concealed by
a plate or shield.

When young, these little water-spiders

have three legs only, and in this state have
formed another genus, Achlysia. Several
species

:

H. cruenta, Mull. = H. globula, Herm.
(PL 2. fig. 29). Body subovate ; two pairs

of eyes at a moderate distance apart, reni-

form, dark red; skin covered with minute
puncta.

The rostrum is broad and curved at the

base (fig. 29 c, the lower part directed to the
left), cleft above, so as to form a kind of

channelled sheath, containing the anterior

narrower portions of the two mandibles (6).

The palpi (c, upper organ) are inserted upon
the sides of the base of the rostrum and
curved downwards; the first joint is very
broad, the second much curved, the third

long, and flattened on one side and rounded
on the other; the fourth joint is short, and
terminated by a short and thick claw ; the
fifth also forms a claw, but the two claws do
not form a chela, their curves being parallel.

Of the legs (fig. 29 a), the three posterior

pairs are ciliated for swimming, and the

posterior are much longer than the anterior

;

the coxa; are flattened and form two groups
on each side ; between the two posterior

coxa; is the orifice of the reproductive

organs ; the tarsi all have two claws, and
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are obliquely truncated aad concave at the

end (fig;. 29 e).

The eggs are reddish-brown and deposited

upon the stems of water-plants ; thenymphse
are found attached to aquatic insects (fig.

29f), as Nepa, Dytiscus, &c.
B. geographica. Body spherical, black,

with spots and j'ellow points
;
palpi red,

acute ; legs shorter than the body, black,

but red at the ends.

B. coneharum. Inhabits the pallial cavity

of the Naiades.
Bibl. Duges, Ann. des Sc. Nat. 2 ser. i.

;

Gervais, Walckenaer s Arachn. iii. ; Koch,
Deutschl. Crustac. $c.

HYDRACH'NEA (Water-spiders).—

A

family of Arachnida, of the order Acarina.

Palpi with the last joint unguiculate or

spinous ; two or four distinct ocelli ; coxae

broad, legs generally ciliated, natatory, the
posterior longest.

The characters of the genera must be
sought under the individual heads. See
Ae,rentjkus,Atax,Diplodontus,Eylais,
Hydeachna, and Limnochajies.

Bibl. See that of the order.

HYDRACTIN'IA, V. Bened.—A genus
of Po^-pi, of the order Hydroida, and fam.
Hydractiniidfe.

Char. Polypidom incrusting
;

polypes
claviform, tentacles in a single whorl at the
base of a conical proboscis.

B. echinata. Polypidom rough with ser-

rated spines, whitish fleecy. On univalve

shells tenanted by the hermit crab. »

Bibl. Hiucks, Brit. Zooph. p. 19.

HYDRALLMAN 'LA, Hincks.—A genus
of Polypi, of the order Hydroida, and fam.
Sertulariidse.

B. falcata = Plumularia falc. Johnst.
Bibb. Hincks, Brit. Zooph. p. 278.

HYDRAN'THEA, Hincks.—A genus of

Hydroid Polypi, fam. Atractylidae.

B. martjaritacea, White. On Flustra

foliacea.

Bibl. Hincks, Ann. N. B. 1863, xi. p. 45;
and Brit. Zooph. p. 99.

HYDRIA'NUM, Rab.—A genus of Pal-
mellaceous Alga?.

Char. Cells resembling those of C'hara-

cium, but open at the ends ; endochrome
contracted, ultimately becoming resolved

into 2-4-8 zoogonidia.

12 species : aquatic ; adherent to other
Alga3.

Bibl. Rabenhorst, Fl. Alg. iii. p. 87.

HY'DRIAS, Ehr.—A genus of Rotatoria,

of the family Philodinsea.

Char. Eyes absent ; neither proboscis

present, nor horn-like processes ou the foot

;

rotatory organs two, placed at the ends of
two anterior processes of the body.
B. cornigera (PL 34. fig. 39J. Body ovate,

hyaline ; foot narrowed into the form of a
slightly forked tail ; aquatic ; length 1-190".

Probably a young and imperfectly exa-
mined Philodina. Found in Egypt.

Bibl. Ehrenberg, Infos, p. 483.

HY'DRID.E.—A family of Polypi (Zoo-
phytes), of the order Hydroida.

It contains the single genus Bydra.
HYDROCHARIDA'CE,E.—Afamilyof

Monocotyledonous Flowering Plants grow-
ing in water, interesting to the microscopist,

as aflbrding very favourable opportunities of

viewing the circulation or rotation of the

cell-contents. The leaves of Vallisneria

spiralis, an Italian plant, which is readily

grown in jars of water indoors, are very fre-

quently used for this purpose ; the leaves

and sepals of AnacharisAlsinastrum, a North
American plant, now naturalized in streams
in many parts of Britain, also show the cir-

culation well. The extremities of the roots

of Bydrocharis morsus-rance, a plant com-
mon, floating on the surface, in broad per-

manent ditches, are likewise adapted for the
purpose. The circulation consists of the
flowing movement of a layer of colourless

protoplasm over the inner surface of the
walls of the cells. Where, as in the leaves

of Vallisneria and Anacharis, the cells con-
tain green globules of chlorophyl, these

mostly adhere to the circulating mass, and
are carried round with it. The phenomenon
may be observed in uninjured young leaves

simply immersed in water, by focusing care-

fully ; but in Vallisneria it is seen more
clearly in slices taken carefully parallel to

the surface of the leaf. The circulation

lasts a long time in these separate frag-

ments if they are kept wet. Sometimes it

is arrested by the preparation ; in such cases

the application of a gentle heat often causes

it to recommence. It may be observed with
a power of 200 diameters ; but a higher is

requisite for minute investigation. (See
Rotation.)
HYDROCO'LEUM, Kiitz.—A genus of

Oscillatoriaceas (Confervoid Algae), corre-

sponding to aquatic species of Chthono-

blastus.

11 European species.

Bibl. Kiitzing, Phyc. Gen. 196 ; Raben-
horst, Fl. Alg. ii. p. 149.

HYDROCY'TIUM, Al. Braun.—A genus
2o2
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of unicellular Alga3, separated from that

author's Characiwm on account of the whole
contents becoming at once broken up into

active gonidia, not by successive subdivi-

sions (PL 45. fig. I). Green. Found upon
stones or filamentous Confervas in fresh

water, and consisting of elliptical sacs or

cells, acuminate above and below, about
1-500" long and 1-1200" thick. 2 species.

Bebl. Al. Braun, Ahj. Unicett. Gen. Nov.
Leips. 1855, p. 24.

HYDRODICTYON, Roth.—A genus of

Siphonaceaa (Confervoid Algae), containing

one species, It. utriculalum, found in fresh-

water pools in the midland and southern

counties of England. The frond consists of

a green open network of filaments attaining a

length of 4 to G" when full-grown (fig. 338),
composed of a vast number
of cylindrical tubes (cells)

with rounded ends, adherent

together at their extremities,

the points of junction corre-

sponding to the knots or in-

tersections of the network.

The individual cells attain a
length of 4'" or more. The
organization of this plant and
its development are exceed-

ingly curious ; and it has
latelybeen the subject of very

careful investigation by Al.

Braun and others. The cells

forming the links of the net

have a remarkably thick cel-

lulose coat when full-grown,

which exhibits several layers,

especially when treated with
sulphuric acid (PL 38. fig. 24 Hydrodietyon

m). Weak sulphuric acid does utrioulatum.

not affect the outer layer, A complete frond

which may be termed "the
°f "the^Si'

t*

cuticle, while it swells the 8 ize .

inner, and throws them into

waves, especially the innermost ; the subse-

quent addition of iodine colours the inner

layers blue, but not the cuticle. Strong
sulphuric acid acts differently : it detaches

the cuticle at many points, while the inner

layers contract, so that the cuticle appears

blown up in vesicles ; the inner layers

gradually soften and dissolve. These last

changes are similar to what takes place at

the dissolution of the cell when the contents

escape ; and Cohn states that the membranes
give the bluish reaction with iodine alone

when thus partially decomposed by natural

causes. The contents of the cell present

several points of interest connected with the
phenomena of cell-life, indicating a com-
plexity in the organization of the internal

structures not formerly suspected, but which
appears to prevail pretty generally.

Immediately lining the wall is a mucila-
ginous layer (PL 38. tig. 24 b), which Braun
has shown to consist of several lainellce :

—

1. An extremely thin, finely punctate, layer,

coagulated and detached from the cell-wall

by the action of acids ; this is the primor-
dial utricle of the cell. 2. The outer muci-
laginous layer, thicker than the primordial
utricle, but thinner than the next or third

layer. When separated from the first layer,

the outer surface appears rough and wavy,
and it is connected with the third layer by
mucilaginous cords; it contains indistinctly

defined colourless granules. 3. The inner

mucilaginous Ini/er, the thickest of the three,

is rough on the outside and waved on the

inside from the projection of granules im-
bedded in it; this is the only green layer,

appearing of a homogeneous green colour

(like the spiral bands of Spirogyrd) when
the cells are in their prime, besides which
it contains innumerable green granules,

sometimes in rows, more frequently uni-

formly scattered. This layer likewise con-
tains starch-corpuscles, such as occur in the

green substance ofthe Confervoids generally,

causing the cell-contents to exhibit a vast

number of brilliant points. In imperfect
cells the green layer sometimes appears in

patches, not completely investing the sur-

face of the outer mucilaginous layer ; this

is also common in young cells. The fluid

in the cavity of the cell is clear and wateiy.
The reproduction of the fronds of Jli/dro-

dictyon is effected by the conversion of the

contents of the individual cells into com-
plete new nets like the parent, which sets

them free by dissolution. The following is

a brief history of this remarkable process.

The first stage is the solution of the starch-

grains ; the green layer becomes more
opaque ; lighter spots appear on the inner

part of the mucilaginous layer, excavated
in its substance and surrounded by the

chlorophyl-globules, which separate from
each other, forming dark boundary lines

round the light spots. The bright-green

then gives place to a browner tinge. The
light spots already observed (the centres of

the nascent gonidia). exerting an attraction

as it were on the chlorophyl-globules, be-

come severally enveloped in a layer of them,
and then separate from each other, so as to
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appear like dark spots with an intervening

reticulation of bright lines. The dark spots

(gonidia) are now polygonal, mostly six-

sided, about the 1-2500" in diameter. The
parent-cell membrane next begins to soften

and swell up ; the gonidia, thus acquiring

more space, become rounded, and soon pre-

sent a slight tremulous oscillatory move-
ment. The cuticle of the parent cell then
cracks, allowing the inner softened layers

to swell out ; the gonidia commence an
active trembling and jerking motion, not,

however, moving far from one spot ; after a

time they again come to rest, and become
united at certain points of their circum-
ference ; the green granules become fused

into a homogeneous mass, and the rudi-

ment of the first starch-granule soon ap-

pears, while the gonidia grow out into a

tubular form, acquire a cellulose membrane,
and collectively form a new net, which be-

comes free by the total solution of the pa-

rent cell. These gonidia appear to possess

four short cilia ; their motion lasts about
half an hour ; from 7000 to 20,000 occur in

one cell. They are distinguished by Braun
as inacrogonidia, from other gonidia of

smaller size and longer shape, which he
calls microgonidia, furnished with four long
cilia and a red parietal spot. These have a

different history. From 30,000 to 100,000
appear in the parent cell, their development
presenting the same characters as that of

the inacrogonidia up to the time when the

motion begins. Then, the microgonidia, un-
like the net-forming macrogonidia, leave

their parietal positions with a whirling mo-
tion, and move through the entire cavity of

the parent cell, until at length the mem-
brane of the latter bulges out in one or more
places and bursts, and the microgonidia
leave the cavity in a swarm. According
to Cohn, they are at first enclosed in a thin

mucilaginous pellicle protruded before them
[like the swarming spores of Pediastboti].
However, they escape, become free in the
water, and swim about for a long time. At
length they come to rest, sink to the bottom,
and remain there heaped in green masses,

like cells of PnoTOCoccus,for a long period.

Their further history is imknown.
The rapidity of the growth of the Hgdro-

dictgon-uet by the above process is wonder-
ful ; the component cells of the net increase,

under favourable circumstances, to 600 times
then- original length in a few weeks. In
cultivated specimens, the whole history,

from the origin of a net to the production

of a new one, passes over in three or four

weeks. The original size of the cells is

about 1-2500"; in the fully developed con-

dition they are about 1 to 4" long. No de-

velopment of spores or resting- spores has

yet been observed.

Bibl. Vaucher, Conferees, p. 82, pi. 9

Areschoug, Linncea, xvi. p. 127, pi. 5 (1842)

Hassall, Brit. Freshw. Alg. p. 225, pi. 58
Al. Brau a, Ver/iing. $-c. (Sag Sue. 1853)
Alg. Unicell. Sp. Nov. Leips. 1855, p. 55
Colin, Nova Acta, xxiii. 207, pi. 19; Prings-

heirn, Berl. Ber. 1860; Qu. M. Jn. 1862,

pp. 54, 104.

HYDROGAS'TRUM, Desv. = Botby-
DIUSI.

HYDROI'DA.—An order ofPolypi (Zoo-
phytes).

Plincks divides the Order into 3 sub-
orders :

—

1. Athecata (Tubularina, Johnst.), in

which true thecre are absent. Earn. :

1. Clavidas.

2. Hydractiniidas.

3. Podocorynidffi.

4. Laridas.

5. Corynidee.

6. Stauridiidae.

7. Clavatellidte.

8. Myriotnelidse.

9. Eudendriidae.

10. Atractylidse.

11. Tubulariidse.

12. Pennariida?.

Subord. 2. Thecaphora (Sertularina,

Johnst.), in which the Hydroida are fur-

nished with thecse. Fam.

:

1. Campannlariidae. 6. Coppiniidaa.

2. Cauipauulinida?. 7. Haleciidre.

3. Leptoscyphidas. 8. Sertulariida?.

4. Lafoeidfe. 9. Plumulariida?.

5. Trichydridas.

Subord. 3. Qymnochroa. Polypidom ab-

sent ; locomotive. Fam. 1. Hydridae.

Bibl. Johnston, Brit. Zooph. 5 ; Gosse,

Mar. Zoul. 1, 18 ; Airman, Ann. N. Hist.

18G3, xi. p. 1 ; Hincks, Brit. Zooph. i.

HYDROMET 'RID^E.—A family of He-
mipterous (Heteropterous) Insects, the spe-

cies of which are found skimming the sur-

face of pools or rivers. The under parts of

the body and legs are covered with fine

hairs, which prevent them from becoming
wetted. The eggs of Hgdrometra are ellip-

tical and elegantly sculptured.

Bibl. Westwood, Introduction, 8,-c. ii. 467.

HYDROMORI'NA, Ehr.—A. family of

Infusoria.

The two genera of which it consists, Po-
Igtoma and Sponclylomorum, appear to be
Monads (species of Alga;) undergoing divi-

sion. See these genera.
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Bibl. Ehrenb. Ber. d. Berl. Abaci 1848.

HYDROPH'ILUS, Geoff. See Hydrous.
HYDROPH'ORA, Tode.—A genus of

Mucorini (Physomyeetous Fungi). Moulds
growing on the dung of animals, distin-

guished by the indurated persistent peridiole

and the conglobated spores. Two species

are described as British.

H. stercorea, Tode. Fleecy ; filaments

simple, very long, fugacious, white
;
peri-

dioles spherical, yellow, subsequently black.

Common on dung after much rain.

H. murina, Fr. Filaments scattered,

short, simple, persistent, white
;
pendicles

yellow, subsequently opaque. On rats' dung.

(Mucor fulvus, Sowerbv, pi. 400. fig. 4.)

Bibl. Berkeley, Hook. Brit. Fl. ii. pt. 2.

331; Fries, Syst. Mycol. iii. p. 314, Sum.
Veg. p. 87.

HYDROSE'RA, Wall.—A genus of Dia-

tomacese.

Char. Frustules quadrate, areolar, united

into a filament, with internal septa ; hoop
smooth, compressed or triangular in front

view, areolar, the constricted angles with a

small appendage on one side. Marine.

B. compressa. Valves oblong. East Indies.

H. triqitetra. Valves triangular. East
Indies.

Bibl. Wallich, Qu. M. J. 1858, vi. p. 251.

HYDRO'US, Linn.—A genus of Coleo-

pterous Insects, of the family Hydrophilidn?.

H. pieeus is one of the largest aquatic

British beetles. We have selected the head
to illustrate the structure and arrangement
of the trophi, &c. in the Coleoptera (see

Insects). The perfect insect is about li"

in length. The full-grown larva is about 3"

long ; it has no lateral branchiae, but two
filiform branchial appendages at the end of

the body.

Bibl. Westwood, Introdiic. fyc. ; Du-
meril, Consul, (/en. s. I. Inseetes ; Stephens,

Brit. Beetles.

HYDRU'RTJS, Ag.—A genus of Confer-

void Alga; which we have placed for con-
venience among the Palmellaceje, but
which seems to form a link between these

and the ULVACEiE. The frond consists of a

branched, feathery, very gelatinous expan-
sion, the branchlets set with minute pro-

cesses or ramelli (PI. 3. fig. 8a); in the
gelatinous substance are imbedded minute
cells with homogeneous green contents,

most closely set in the ramelli, more scat-

tered in the older part of the frond (PI. 3.

fig. 8b). II. Diictazelii, Ag., grows to a
length of from 1 to 0", and from 2 to 4'" in

diameter, attached to stones in mountain
brooks and rivers; the recent frond is of

brownish olive in mass, green when dried.

When fresh it has a very offensive smell.

Reproduction not described.

Bibl. Harvey, Brit. Alt/. (1 ed.) p. 180

;

Hassall,_B/-. Freshw. Aly.-p.302, pi. 77.,fig. 3;

Kiitzing, Tab. I'hi/c. pi. 34. fig. .3.

HYGROCRO'CIS, Ag.—A supposed ge-
nus of filamentous Confervas ; apparently
consisting of the flocculent mycelium of

Fungi.
Bibl. Kiitzing, Spec. Alq. 148; Raben-

horst, Ft. Alg. ii. 8 (fig.).

HYME'NIUM.—The term applied to the
layer of cellular tissue upon which are seated

the basidia of the higher Fungi. The name
is also applied to the fructifying stratum in

such Aseophorous fungi as Helvetia, Mor-
chella, Peziza, &o.

HYMEXODEC'TON, Leighton.—A ge-
nus of Graphidere (Gymnocarpous Lichens),

separated from Opegrapha. H. (Op.) clen-

dritiea and its varieties occur on the bark of

beech trees.

Bibl. Leighton, Ann. Not. Hist. 2nd ser.

xiii. p. 387; Eny. Bot. pi. 1756.

HYMENOMYCE'TES.— The highest
order of Fungi, characterized scientifically

by the peculiar mode of arrangement of the
spores, which are borne in groups of four

on the exposed surface of a more or less

membranous or sometimes gelatinous layer

called the hymenium. The fruit, called the
receptacle, varies extremely in form. In
most of the Tremellini it is an irregular

jelly-like or waxy expansion, borne, how-
ever, on a roundish support in Tremella ; in

the Clavati it forms a club-shaped, mostlv
branched, fleshy or leathery stalk-like body
(called the hymenophore), which is clothed
at its ends by the sporiferous membrane or

hymenium, forming a smooth layer. In the
Auriculati and Hydnei the receptacle is

either an expanded, irregular, crust-like,

membranous or leathery moss, or has the
form of a club, a funnel, or of a hat or cap,

the sporiferous membrane clothing either

the upper or under surface as a warty, spiny,

or comb-like stratum.

In Polyporei and Agaricini the receptacle

is a discoid (often laminated), bell-shaped or

dish-formed, fleshy body, more or less co-

loured and tuberculated on the upper side,

frequently borne on a columnar stalk in-

serted on the under side, while the sporife-

rous layer, or hymenial structure, presents

itself as a conspicuous layer on the under
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side, consisting of a number of paper-like

lamella?, or vertical tubes, prickles, or pits,

closely packed, on the lateral surfaces of

which are borne the spores ; in many
cases, however, the hymenium is perfectly

even in the column. The younger stages of

development of some Hymenoniycetes do
not exhibit all these characters, since the

receptacle is at first enclosed in a sac-

like body arising from the mycelium, so

that the external appearance is similar to

that of one of the Gasteromycetes (as in very

young mushrooms) ; this sac finally bursts,

to allow of the expansion of the receptacle.

The cellular structure of this family is

simple, in spite of the varied outward
forms ; the whole mass, from the filamentous

mycelium up to the sporiferous membrane
or hymenium, is made up of interwoven
branched cellular filaments, of great tenuity.

In the Tremellini these filaments are im-
bedded or dissolved into an amorphouswaxy
or gelatinous substance ; in other cases they
form a dry corky structure ; but the con-

sistence is generally fleshy. In a few cases

among the Agaricmi and Polyporei, vesi-

cular or elongated branched cells are met
with, of considerable size, containing a milky
juice (in the gills of Ay. delieiosus, &c).
The spores are short terminal branches of

roundish or elongated cells, called basidia,

clothing the free surface of the hymenial
structure (see Basidiospor.es). They may
be seen in thin cross sections cutting the la-

minae of the Agarics or the tubes of the

Polyporei at right angles, requiring a high
power for their observation. Four spores

are formed on each basidium, from which
they fall off when mature. The Agarics ex-

hibit on the hymenium, among the basidia,

peculiar projecting vesicles filled with opaque
fluid (pollinaria, Corda ; cystidia, Leveille

;

utricles, Berkeley), which some have called

anthers, but which appear to beparaphyses—
that is, undeveloped or abortive (bare) ba-
sidia. The spores are mostly exceedingly

minute, of various forms and colours, and
consisting of simple cellules. Tulasne has
recently shown that the Tremellini produce
spermatid, as "well as basidiospores ; in Tre-
mella, and other genera, they arise from
distinct branches of the hymenial filaments

;

in Dacrymyces they are produced in ger-

mination from some of the detached basi-

diospores lying upon the mycelium (see

Tremellini).
The structure of these Fungi must be

investigated in all stages of development,

since very great changes of size and form

take place at different epochs, simply from
expansion or solution of the cellular textures.

Synopsis of the Families.

1. Agaricina. Receptacle like a round

or flat cap, often borne on a stalk. Hyme-
nium forming vertical plates or folds on the

under surface.

2. Polyporei. Receptacle like a round
or flat cap, disk, cup, or funnel, sometimes
stalked, with a porous (formed of tubes) or

reticulated hymenium on the under side.

3. Hydnei. Receptacle like a round or

flat cap, cup, or funnel, sometimes stalked,

with the hymenium on the under side ex-

hibiting awl-shaped processes or tubercles.

4. Auricularini. Receptacle tubular,

cup- or funnel-shaped, with the smooth or

papillose hymenium on the under surface.

5. Clavati. Receptacles club-shaped,

simple or branched like a shrub, with the

hymenium covering the tips and sides of

them.
6. Tremellini. Receptacle vague, or

cup-shaped, often gelatinous at first, harden-

ing by drying up. Hymenium confounded
with the structure of the receptacle, on the

upper, under, or both surfaces ; basidia ter-

minating the branches of hymenial fila-

ments, accompanied sometimes by branches

bearing spermatia. The detached spores

often lie imbedded in the gelatinous surface

of the hymenium, and sometimes produce

spemiatia there. The above characters refer

to the more typical species, as resupinate

forms or an expanded hymenophore occur

in each of the divisions.

Bebl. Berkeley, Zindley's Veg. Kingdom
;

Hooker's Brit, flora, vol. ii. pt. 2; Ann.
Nat. Hist. i. 81, and ix. p. 1; LeveiU6, Ann.
d. Sc. If. 2 ser. viii. p. 321 ; Fries, Stim.

Veg. p. 267; Tulasne, Ann. d. Sc. N. 3 ser.

xix. p. 193.

HYMENOPHYLLA'CE^E.—A family

of Ferns, distinguished by the delicacy of

the structure of their leaves and the com-
position of the sori or fruits. The leaves

are of the utmost simplicity of organization,

consisting ordinarily of a single layer of

cellular tissue, traversed by scalariform

tubes constituting the veins. There is no
distinction of epidermis and parenchyma,
and no stomata.

Genera.

Trichomanes. Sporanges sessile around

the base of an exserted filiform column,

formed by the prolongation of a vein be-
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yond the margin of the leaf, surrounded bj
a cup-shaped indusiurn continuous with the

leaf (tig. 339).

Hymenophyllum. Sporanges sessile up
to the summit of a similarly formed column
projecting from the margin of the leaf, sub-
elevated, but not exserted beyond the indu-
sium, which is two-valved (fig. 340).

Fig. 340.

TrichomaneB humile. Hymenophyllum bivalve.

Fig. 339. Fragment of a leaf, with son.

Fig. 310. Ditto.

Magnified 10 diameters.

Loxosoma. Sporanges stalked, inserted up

to the summit of a subelevated exserted

column arising in a similar way within the

margin of the leaf, surrounded by an indu-

sium, somewhat within the margins of the

Fig. 342.

Fig. 343.

Hymenophyllum ciliatum.

Fig. 341. Fragment of a leaf. Magn. 10 diams.
Fig. 342. Bonis with one valve removed. Magn. 40

diams.
Fig. 343. Sorus. Magn. 20 diams.

fissures between the teeth of the leaf, with
a truncated mouth, entire.

HYMENOPHYL'LUM, Smith.—Filmy
Ferns. The typical genus of Hymenophyl-
laceous Ferns, remarkable for their delicate

structure and often almost moss-like habit.

Two dwarf species are natives of Britain,

II. turibridgense and H. Wilsoni.

HYMENOP'TERA.—An order of In-
sects, containing the Bees, &c.

HYPEROMYXA, Corda. See Cheiro-
SPORA.
HYPHEOTHRIX, Kiitz—A genus of

Oscillatoeiacej2 (Confervoid Algae).

Char. Fil. simple, jointed, more or less

distinctly sheathed, tranquil ; fascicidate or

densely united into a more or less membra-
nous non-radiate stratum.

58 European species. In springs, coating

water-plants in pools ; on rocks, &c.

Bibl. Eabenhorst, Fl. Alg. ii. p. 75.

HYPHOMYCETES. —'An order of

Fungi composed of microscopic plants,

growing as moulds over dead or living

organic substances. The vegetative struc-

ture or mycelium creeps over or among the

structures infested as a collection of deli-

cate, simple or branched, continuous or

septate filamentous cells (Jfocei), and pro-

duces the spores either on lateral pedicels

(from which they soon fall off, becoming in-

termingled with the mycelium), or inheads
at the swollen or ramified extremities of

usually erect filaments (fig's. 344, 345, 346

Fi£. 345.

Fig. 344. Cephalothecium roseum. Magn. 200 diams
Fig. 345. Botrytis nutans. Magn. 200 diams.

and 347). These filamentous pedicels in

most cases exhibit n contraction just below
the point of origin of the spore, giving them
the same appearance as the pedicels of ba-
sidiospores. The spores are round (Fl. 20,
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fig. 15), oval (fig. 347 and PL 20. figs. 5, 6),

spindle-shaped (Fusispobium), spiral (He-
licospoeitjm), and isolated or connected

(fig. 346) in beaded lines (Penicillium,

Aspergillus), or grouped in a stellate

especial interest from containing so many
moulds and mildews, and various parasi-

tical Fungi to which the diseases of plants,

and in some cases of animals, have been

attributed. Further particulars respecting

these will be found under the Families, also

Parasitic Fitxgi.

Cephalotriehum Caput-Meduaa?.

Magnified 200 diameters.

form. In the Isariacei and Stilbacei the

erect pedicels are composed of a number of

conjoined filaments ; in the other families

the pedicels are simple filaments. Some

Fig. 347.

Clonostachys Arauearia.

Fig. 347. Magn. 200 diams.

Fig. 34S. A fertile branch. Magn. 400 diams.

authors include among these plants the

Mucorini (Physomycetes), regarding the

vesicular envelope of the spores there as a

mere veil, not a true cell producing the

spores in its interior. This family is of

Fig. 349. Fig. 350

.

Ceratoeladium microspermum.

Fig. 849. Magnified 200 diams.
Fig. 350. Spores, magnified 400 diams.

Synopsis of the Families.

1. Isaeiacei. Receptacle clavately

branched, or assuming Hymenomycetous
forms, composed of filaments closely

attached in their whole length ; spores

simple, attached to simple pedicels arising

in all parts (fig. 349).

2. Stilbacei. Receptacle wart-like or

clavate above, stalked below, composed of

filaments closely packed, coherent, termi-
nating singly in free subgelatinous spores.

3. Demattei. Mycelium filamentous,

spores compound or simple, arising from the

apices of erect, solid, corticate, subopaque
filaments (fig. 346).

4. Mucedines. Mycelium filamentous,

spores solitary, or crowded on articulated or

branched tubular and pellucid filaments (figs.

344, 345), soon separating and minglingwith
the mycelium, or adherent in chained rows.

5. Sepedontei. Mycelium filamentous,

spores usually found heaped together resting
on the mycelium, and apparently springing

out of it directly. The spores are the prin-

cipal element in thisOrder/which approaches
Coniomycetes.
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HYP'NyEA, Lamouroux.—A genus of

Rhodymeniaceee (Florideous Alga?), the
only British species of which, H. purpuras-
cens, is a common purplish-pink feathered or

shrubby sea-weed, the lobes being cylindri-

cal, filiform, and cartilaginous, growing from
2" to 6" in height, with the filaments about
1'" in diam. On stones, rocks, &c. between
tide-marks. The fructification consists of

cocoidia, tubercles immersed in the ramuli,

each containing a mass of small spores ; and
tetraspores, immersed in the lesser branches,
of separate plants.

Biel. Harvey, Brit. Mar. Alg. p. 130, pi.

16 D : Fhyc. Brit. pi. 110 ; Enq. Bot. pl.1248.

HYPNOI'DE^E.—A family of Pleurocar-
pous Mosses of large extent. Leaves with
the cells prosenehymatous, dense or lax,

smooth or papillose. Alar cells at the bases

of the leaves diverse : 1, square, flattish or

ventricosely impressed, pellucid or yellow-
ish, or fuscescent ; 2, few, vesicular, placed
at the very base, of a delicate yellow or

hyaline ; 3, obsolete, scarcely any, placed at

the very base, fugacious, hyaline, vesicular

;

4, many, square, in papillose leaves, but
mostly not very conspicuous. Leaves 0-5-
nerved. Nerves binate, diverse : 1, diver-

gent from the base, distinct, very callous at

the back of the leaf and prominent in the
form of a spine from the dorsal surface ; 2,
flattened down, scarcely callously promi-
nent ; 3, in leaves where the alar cells are

vesiculiform, the nerves obsolete, indicated

by a pair of very short striaj, mostly incon-
spicuous.

British Genera.

a. Internalperistome without interposed cilia.

Neckera. Calyptra dimidiate. Peristome
double, single, or absent, the internal or the
external or both being occasionally obsolete.

External : sixteen equidistant or more or
less geminate teeth, lanceolate trabeculate,

with a longitudinal line composed ofa double
layer, arising below the orifice, sometimes
split into several irregular arms. Internal

:

similar to the above, or capillary, placed on
a more or less exserted membrane, conjoined
by transverse appendages, very often wholly
or partly cancellate. No interposed cilioles.

Pilotriehum. Calyptra mitriform. Pe-
ristome, &c. as in Neckera.

b. Internal peristome with interposed cilia.

Hookeria. Calyptra mitriform. Peri-
stome double ; external teeth lanceolate-
subulate, with a more or less broad longi-

tudinal median line, trabeculate; internal

on a more or less deep keeled membrane,
subulate, scarcely ciliiform ; rudimentary
cilia interposed hardly conspicuous, or, more
rarely, perfect.

Hypmtm. Calyptra dimidiate. Peri-
stome double. External teeth sixteen, lan-

ceolate, trabeculate, with a more or less

broad longitudinal line, more rarely a fis-

sure, with more or less crest-like prominent
trabeculse within. Internal teeth on a
grooved reticulated projecting membrane,
lanceolate, articulated, grooved, solid or per-
forated in the middle, or altogether gaping
and separating. Cilia one to four, inter-

posed, verv often rudimentary.
HYFN'UM, Dill.—A large genus of

Hypnoidese (Pleurocarpous Mosses), here
including the species referred by modern
writers to Isothechnn, Climaeium, leskea , &c.
Many of them are extremely common in all

woods, growing on trunks of trees, banks,
&c. ; others grow in water or in bogs, &c.
The distinctions of the species are taken in

great part from the forms &c. of the leaves,

which require the use of a microscope for

their accurate determination.
Bibl. Wilson, Bryol. Britann. p. 335;

Hooker, Brit. Flora, vol. ii. pt. 1 ; Miiller,

Synops. Museorym.
HYPOCREA, Fr.—A genus of Sphse-

riacei (Ascomycetous Fungi), with a hori-
zontal, sessile, or indistinct fleshy stroma,
filiform asci, and simple spores. The species

of this genus, like those of Hypo.rylon, as

givenby Fries, are partly referred to Spharia
by other authors ; the distinctions will be
best explained by taking all these genera
under SpH-asuiA.

HYPODER'EIS, R.Brown.—A genus of

Fig. 351.

HypoderriB Brownii.

Sorus with fringed indusium.

Magnified 36 diameters.

Peranexaese (Polypodioid Ferns), with very
prettily fringed indusin. Exotic.
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HYPOGtE'L—A family of Gasteromy-
cetous Fungi, characterized by their resem-

Fiff. 352.

Hydnangium candidum.

Easidiospores upon the hytuenium.

Magnified 400 diameters.

blance to the Truffles (Ascomyeetes) in

growing underground, and by their fleshy

indehiscent receptacle, which is excavated

into sinuous cavities lined with basidia-

spores, which are sometimes smooth and
sometimes tuberculated (figs. 352, 353;.

Fig. 353.

... map*
Hysterangium elathroides.

Section of hynienium with oval basidioapores.

Magnified 400 diameterB.

Bibl. Tulasne, L. R. & C, Fungi Hypo-
gaii, Paris, 1851 ;

" Rapport " on that work,
Ann. d. Sc. N. 3 ser. xv. 267, and Ann. N.
H. 2 ser. vol. viii. 19 ; Berk. Outl. p. 292.

HYPOLE'PIS, Benin.—A genus of Adi-
antea? (Polypodioid Ferns), remarkable as

varying in the condition of the indusium
so as to become indistinguishable from
Polypodium.
HYPOMY'CES, Tul.—A genus of Spha;-

riacei (Ascomycetous Fungi), proposed by
Tulasne to include the coloured species

which are parasitic and spring from a thick

floccose mycelium. Their conidia are often

extremely curious, and have been referred

to Sepedonium, Asterophora, Dadylium, &c.

The species were formerly included in Hy-
pocrea.

Bibl. De Bary, Bot. Zeit. 1859, pp. 385,

393; Tul. Carp. iii. p. 38.

HYPOPTERYGIACE^E.—A family of

Pleurocarpous Mosses with a peculiar ar-

rangement of the leaves, which are placed

in two opposite straight rows united on the

upper side of the stem, with a third median
row of smaller stipuliform leaves on the

Fig. 354. Fig. 355.

Hypopterygium.

Fig. 354. Natural size.

Fig. 355. A leafy branch. Magnified 5 diams.

under side, bearing a resemblance to the in-

termediate leaves in Selaginella (figs. 354,

355). The cells of the leaves are parenchy-
matous and equal in all parts. The genera
are all exotic, viz. Hypopterygium, Cyatho-

phorum, and Helicophyllum.

HY'POPUS, Dug.—A supposed genus of

Arachnida, of the order Acarina, and family

Acarea.
Char. Body ellipsoidal, coriaceous

;
palpi

absent ; labium oblong, prolonged in the

form of a rostrum, and furnished with two
long anterior rigid seta?. The species are

numerous, and are found as parasites upon
both animals and plants, as Arricola (the

field-mouse), Bomlrns (the humble-bee),
Musca (fly), some Myriopoda; also upon
ferns, &c. Dujardin has rendered it proba-
ble that they are young forms of Gamasus.
They have no mouth nor digestive organs.

PI. 2. fig. 15 represents a Hypopus mus-
carum, which we found upon a house-fly

(Musca domestica).

Bibl. Duges, Ann. d. Sc. Nat. 2 se>. i.

p. 20, ii. p. 37; Gervais, Wakkenaer's Arachn.
iii. p. 265; Dujardin, Ann. d. Sc. Nat. 3 ser.

xii. pp. 243 & 259.

HYPOTHE'CIUM—The term applied

to the layer of cellular tissue, on which are

attached the thecse or spore-sacs of the
fruits of the Lichens.
HYPOX'YLON, Fries.—A genus of

Sphferiacei (Ascomycetous Fungi), distin-
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guished by a sessile stroma, separate and
distinct from the matrix (see Spileria).
The Hypo.ryla of Bulliard with an erect

stroma belong to Xylaria.

_
HYSTE'RIUM, Tode.—A genus of Pha-

cidiacei (Ascomycetous Fungi), distin-

guished by the elliptical or elongated peri-

thecia (tigs. 356, 357), bursting by a sini-

Fig. 357.Fig. 356.

Hysteriuni degenerans.

Fig. 356. Natural size.

Fig. 357. Perithecium. Magnified 10 diameters.

pie longitudinal slit. The species are nu-
merous, growing upon (usually dead) bark,

stems and leaves of various plants. II. ru-

gosum has been placed by some authors

among Lichens (as Opegrapha tnacularis,

epiphega, Eng. Bot.). It is common on
smooth living branches of oak and beech.

H. pvMoare, H. Bubi, H. Pint, and H. cul-

migenum, the grass Hysterium and II. folii-

colium, growing on leaves of hawthorn, ivy,

or oak, are common. The species with
septate spores (fig. 359) form the genus
Hystcrographium, Uorda.

Fig. 358. Hysteriuni foliicolium /3 Hederas. An ascus
containing eight spores, magnified 100
diameters ; with loose spores, magnified
200 diameters.

Fig. 359. Hysterhvm elongatum. Spores. Magnified
400 diameters.

Bibl. Berk. Hook. Br. Flora,yo\. ii. pt. 2.

p. 293 ; Ann. N. H. 2 ser. vii. p. 185 ; Fries,

Sum. Veget. p. 308; Greville, Sc. Crypt. Ft.

pis. 24, 26, 72, 87, 88, 129 & 167.

lUHTHYDI'NA, Ehr.—A family of Ro-
tatoria.

Char. No carapace ; rotatory organ sin-

gle, continuous, not lobed nor divided at

the margin.
The rotatory organ is in the form of a

circle in Ptygura and Qlenophora ; in Ich-

thydium and Cliatonotus it is long, band-like,
and placed upon the ventral surface.

The family is thus divided :

—

Eyes absent,
.No hairs present,

Tail-like foot simple and truncate... Ptygura.
„ forked Iehthydhtm.

Having bristly hairs,
Tail simple, truncate Dasydytea.
Tail forked Ch&tonotu*.

Eyes single, frontal Socculus.
Eyes two, frontal Gleiwphora.

Dujardin places Ichthydium and Chceto-

notus among the Infusoria; and Ptygura
among his Melieertina.

Blbl. Ehrenberg, Infos, p. 386; Dujardin,
Infus. ; Schultze, Mull. Archie, 1853, p. 241.

IOHTHYDTUMjEhr.—A doubtful genus
of Rotatoria, of the family Ichthydina.

Char. Eyes absent ; body without dorsal

hairs
; pediform tail forked.

Locomotion is effected by cilia placed
upon the ventral surface.

Dujardin places this genus among his

symmetrical Infusoria.
"
I. podura (PL 24. fig. 23). Body linear-

oblong, often slightly constricted near the
anterior turgid and sometimes trilobate

end; foot short; aquatic; length 1-140".

Bibl. Ehrenberg, In/us. p. 388.

IDMO'NEA, Lamx.—A genus of Infun-
dibulate C'yclostomatous Polyzoa, of the
family Tubuliporida?.

Distinguished by the erect dichotomously
divided polypidom ; and the tubular cells,

on one side only, in transverse rows, divided
into two sets by a median longitudinal line.

I. atlantica. Branches roundish, tapering
to a point ; cells four in each row, the
innermost tubes considerably protruded.
Height 4-10".

Blbl. Johnston, Brit. Zooph. 278 ; Busk,
Brit. Mm. Cat. Marine Poli/z., Foss. Pol. Crag,
Pal Soc.

I'DUNA, 01. & Lachm.—A genus of In-
fusoria, ram. Ervilina.

Char. Those of Ervilina with a carapace,
but with perfectly distinct valves.

I. sulcata. Right valve with four raised

longitudinal ribs ; left valve plane and
smooth. Northern sea. Length 1-180".

Bibl. Clap, and Lachm. Infus. p. 283.

ILLICIUIM. See WnrcBEBa
ILLOSPORIUM, Mart.— A genus of

Stilbacei (Hyphomycetous Fungi ), mostly
rose-red gelatinous bodies growing upon
Lichens, described as consisting of irregular

spores, at first involved in a globule of

mucus, and afterwards glued together in

simple mealy patches (these plants seem
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very obscure). Four species are described
as British

:

/. roseum, Fr. (Grev. Sc. Crypt. Fl. pi. 51).
/. carneum, Fr. (Corda, Icon. Fung. iii.

fig. 1).

/. corallinum, Rob. (Desmaz. Exsicc. no.

1551).

I. coccineum, Fr. (Cord. /. c. fig. 3).

Bibl. Op. tit. and Berk. Brit. Flora, ii.

pt. 2, p. 328 ; Ann. Nat. Hist. 2 ser. v. 466

;

Fries, Summa Veget. 482; Syst. Myeol. iii.

259.

ILLUMINATION.—So much has been
said in the Introduction and in the articles

Anguxae apebtitee, Diatomace^:, Po-
i.aeization, and Test-Obje-cts, upon the

subject of illumination in general, and of

the effects of various kinds of illumination

in rendering evident the different structural

peculiarities of objects, that we shall merely
add here two illustrations of the importance

of attention to the physiological effects of

a variation in the relative amount of light

transmitted by or reflected from the parts

of an object, or of contrast as it is popularly

called.

If two candles, the flames of which are

of equal size and height, be placed parallel

to and 2 or 3 feet from a painted wall or

other uncoloured surface, and a piece of

string be suspended at an inch or two from
the wall, and opposite the interspace be-

tween the two candles, on lighting one of

the latter, the surface of the wall will be
illuminated at all points except those cor-

responding to the shadow of the string.

But on lighting the other candle, two sha-

dows will become visible, the second lying

in the direction of a line drawn from the

second candle through the string to the

wall. Thus by throwing an increased

amount of light upon all parts of the wall

except the line corresponding to the shadow
of the second candle, this line will appear

dark or even black ; whereas it might have
been expected that this portion would have
appeared to the eye as light as it was be-

fore, which is not the case. Again, if we
take a section of the shell of a hen's egg or

any similar object, and illuminate it by re-

flected light, all the more opaque parts will

appear white and luminous ; but on trans-

mitting light from the mirror through the

object, the reflected light being unchanged,
the whole appearance will be altered, the

parts which were before white will now be-

come black, and vice versa.

These experiments show that it cannot

be concluded from the dark appearance of

parts of an object that light is not reflected

from or transmitted through them ; for

parts may be made to appear dark or black

by simply throwing more light upon the
surrounding parts, so that darkness may in-

dicate either absolute or comparative ab-

sence of light. This important point must
always be borne in mind in determining the

cause of the appearances of objects under
different kinds of illumination.

A resume of the subject will be found by
Higgins, On Micr. Ilium. Qu. Journ. Mic.
Sci. vol. x. n. s. p. 150.

A new and valuable method of illumi-

nation is described by Wenham, M. M. J.

1872, p. 23.

ILYOBA'TES, G. O. Sars.—A genus of

Ostracoda (Entomostraca), of the family
Cytheridos. Lower antennae four-, upper
five-jointed, with the last three joints short

and stout ; first two pairs of feet three-

jointed ; eyes wanting.

1 species.

Recent in Norway, Britain, Bay of Biscay.

Fossil. Tertiary, England.
Bibl. Brady, Brit. Ost. Tr. Linn. Soc. xxvi.

pt. 2, p. 431.

ILYOCRYP'TUS, G. 0. Sars.—A genus
of Macrotrichidse (Entomostraca).

1 species.

Britain, Russia, Germany, Sweden.
Bibl. Norman and Brady, Mon. Brit.

Fntom. Nat. Hist. Trans. North, vol. i.

p. 17.

IMBRICARIEI.—A subtribe of the
Phyllodei (Lichenacei).

BrBL. Nvl. Syn. t. 8. f. 48 ; Leighton, Lie.

Flo. p. 121 (1871).

IMPERFORA'TA.—A suborder of the
order Reticularia, Foraminifera, character-

ized by the presence of one aperture only,

usually simple, in the shell, which is either

membranous (family Gromida), porcella-

neous (farn. Miliolida), or arenaceous (fam.
Lituolida), and has no pseudopodial pores
or tubules.

Ijipeefoeata (see Foeamtnifeea).
Bibl. Carpenter, Introd. For. 62.

INAC 'TIS, Kiitz.—A genus of Oscilla-

toriacese (Confervoid Algae).

Char. Filaments sheathed, indistinctly

jointed, parallel, sometimes dichotomous,
densely aggregated, and forming a pulvi-

nate hemispherical frond, springing from a
substratum of Protococcus-like cells.

In pools, on other Algse ; on rocks, &c.
3 species with several varieties.
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Bibl. Kiitzing, Phyc. 77; Rabenliorst,

El. Ale/, ii. p. 159 (fig.).

INDIAN RUBBER, or Caoutchouc.—
This substance occurs naturally in globules

suspended in the milky juices of many
plants, especially of the Orders Euphorbia-
cese, Urticaceee, and Apocynacese. The
form of the globules is varied. In PL 39.

fig. 23 is represented part of a milk-vessel of

Euphorbia antiquorum with two caoutchouc
globules. When such milky juices are eva-

porated, the globules become blended into a

uniform elastic mass, the India-rubber.

Solution of caoutchouc is sometimes used
as a cement for closing glass cells ; but its

chief importance in this respect depends on
its forming a constituent of murine glue (see

Cements).
INDICATOR, QUEKETT'S. — Used

with Slack's diaphragm eyepiece. It is a

small steel hand placed just over the dia-

phragm, so as to point to nearly the centre

of the field. It can be moved at pleasure.

Bibl. Carpenter, The Microscope.

INDIGO.—This well-known vegetable

substance is chiefiy obtained from plants of

the genera Indigofera and Isatis, and Poly-
gonum tinctorium, but may be found in many
others.

It has also been found in human urine,

of which it is probably a normal consti-

tuent. Its best marked character is that of

subliming in flattened prisms and plates

(PI. 6. fig. 14).

Indigo is sometimes used as a colouring-

matter for injections, and is also very use-

ful for colouring the internal cavities of

Infusoria which swallow the granules, for

rendering visible ciliary motion (see Dr-
teoduction, p. xxxii), &c. The simplest

mode of emplojdng it is to rub it from a

water-colour cake of indigo very gently

with a little water. The Infusoria require

to be left in the coloured mixture some
time ; and it is well to remove them into

clean water for examination.

Indigo-carmine forms the basis of some
excellent staining solutions.

Bibl. See Chemistby.
INFLAMMATION.—The phenomena of

inflammation are best studied in one of the

lower animals, as in the web of the frog's

foot, the mesentery of the frog, the tail of

the tadpole, or of the larva of the water-
newt (Triton), the process being excited by
the application of a hot needle, a solution

of common salt, ammonia, dilute spirit, or

volatile oil.

The principal phenomena are as fol-

lows:

—

1. Changes in the blood-vesseh and circu-

lation.

2. Exudation of liquor sanguinis and mi-
gration of white blood-corpuscles ; and

3. Alterations in the nutrition of the in-

flamed tissue.

1. The first effect of irritation of the
mesentery (mere exposure to the air being
sufficient for the purpose) is to cause dila-

tation of the arteries, and subsequently that

of the veins. The dilatation of the arteries

commences at once, and is not preceded by
contraction. It gradually increases for

about twelve hours, and is associated at the
commencement of the process with an ac-

celeration in the flow of blood ; this, how-
ever, is soon followed by a considerable

retardation. These alterations in the rapi-

dity of the blood-flow, however, cannot be
owing to the increase in the calibre of the

vessels, which remain throughout dilated.

The retardation of the circulation usually

commences somewhat suddenly, and is first

observable in the veins. The rapidity of

the current varies, however, in different

vessels ; in some (both arteries and veins)

it may be more rapid, in others very slow,

and either oscillating to and fro, or even
completely stagnant. These differences may
occur in contiguous vessels. The capillaries

and small arteries often present at the same
time numerous irregular bulgings aud con-
tractions.

As the circulation becomes slower, the

white blood-corpuseles (leucocytes) accu-
mulate in the veins. Their natural ten-

dency to adhere to the sides of the vessels

is increased, so that they may nearly fill the
tube. At the same time they exhibit active

movements, by means of which they pene-
trate the walls of the vessels and pass into

the surrounding tissues. The absolute
number of white blood-corpuscles may also

be increased owing to the irritation of the

lymphatic structures in the vicinity of the
inflamed tissue.

The red corpuscles also accumulate in the

capillaries. They adhere to one another
and to the sides of the vessels, and become
so closely packed that their outlines can
scarcely be distinguished. Increased ad-

hesiveness of the red corpuscles has long

been regarded as characteristic of inflam-

matory blood, by virtue of which they

exhibit a greater tendency to cohere in rolls

than in health.
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The diminution in the rapidity of the

circulation, and the accumulation of the

blood-corpuscles in the vessels, is followed

by the complete stagnation of the current,

constituting the condition long known as

inflammatory stasis.

2. Another constituent of the inflamma-
tory process consists in the exudation of

liquor sanguinis and migration of white
blood-corpuscles.

The migration of white blood-corpuscles

(leucocytes) through the walls of the blood-
vessels was first described by Dr. W. Ad-
dison in 1842. This observer stated as the

result of his researches, that in inflamma-
tion these corpuscles adhered to the walls

of the vessels and passed through them into

the surrounding tissues. In 1846 Dr.

Augustus Waller described more fully the

same phenomenon ; and he actually observed

the emigration of the corpuscles. Both
these observers concluded that the escaped

blood-corpuscles became pus-corpuscles.

Cohnhehn in 1867 brought the subject for-

ward ; and to him we owe most of our pre-

sent knowledge respecting it.

The migration may be observed in the

mesentery of a frog which has previously

been paralyzed by the subcutaneous injec-

tion of Curare.

The white blood-corpuscles (leucocytes),

which have accumulated in large numbers,
especially in the veins, remain almost sta-

tionary against the walls of the vessel, the

blood-current passing by them, although
with much diminished velocity. Those
immediately adjacent to the wall gradually

sink into it, and pass through it into the

surrounding tissue. In doing so they may
be observed in the various stages of their

passage. At first small button-shaped ele-

vations are seen springing from the outer

wall of the vessel. These gradually in-

crease until they assume the form of pear-

shaped bodies, which still adhere by their

small ends to the vascular wall. Ultimately

the small pedicle of protoplasm by which
they are attached gives way and the pas-

sage is complete, the corpuscle remaining
free outside the vessel.

There can be no doubt that the passage

of the corpuscles is effected by virtue of

their own amoeboid activity, by means of

which they penetrate the walls of the ves-

sels. The capillaries are now known to

consist of protoplasm ; and hence the pene-
tration of their contractile walls by the

amoeboid corpuscles, and the subsequent

closure of the openings when the transit is

completed, can be readily understood. The
corpuscles having escaped from the vessels

into the surrounding tissues, continue to

exhibit active movements. They may mul-
tiply by division, and thus rapidly increase

in number : this will be again referred to

when speaking of the origin of pus.

Not only is there a migration of white
blood-corpuscles in inflammation, but the

red corpuscles also pass through the walls

of the blood-vessels, though in less consi-

derable numbers ; and their transit is

mainly through the walls of the capillaries.

This passage of the red corpuscles takes

place in simple mechanical congestion ; and
it may be observed in the web of a frog in

which congestion has been artificially in-

duced by ligature of the femoral vein.

Associated with the passage of the blood-

corpuscles through the walls of the vessels,

is an exudation of the liquor sanguinis.

The exuded liquor sanguinis (which con-
stitutes the well-known inflammatory effu-

sion) differs from the liquid which trans-

udes as the result of simple mechanical
congestion, inasmuch as it usually contains

a larger proportion of albumen and fibrin, a

proportion which increases with the inten-

sity of the inflammation. It also contains

an excess of phosphates and carbonates.

The most characteristic feature of inflam-

matory effusion is the large number of cell-

structures which it contains. These are the
direct product of the inflamed tissue, and
are in no case generated spontaneously in

the effused liquid. Most of them are mi-
grated blood-corpuscles ; and others are de-
rived from the proliferating elements of the
tissue. The quantity and nature of the
effusion will thus vary with the particular

tissue inflamed, and with the severity of
the inflammatory process. In non-vascular
tissues, as cartilage and the cornea, exuda-
tion can only occur to a small extent from
the neighouring vessels, and hence the effu-

sion is small in quantity. In dense organs
(as the liver and kidney, owing to the com-
pactness of the structure) a large amount
of effusion is impossible ; and what there is,

is so intermingled with the structural ele-

ments of the organ, that it does not appear
as an independent material. In the kidney
it escapes into the urinary tubes and so ap-
pears in the urine. The effusion is most
abundant, and constitutes an important visible

constituent of the inflammatory process, in

inflammation of those organs which possess
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a lax structure aud in which the vessels are

but little supported (as the lungs, aud in

tissues which present a free surface) as mu-
cous and serous membranes.

3. The remaining constituent of the in-

flammatory process consists in an alteration

in the nutrition of the inflamed tissue. The
nutritive changes, although they maj- differ

according to the structure of the part, are

all characterized by an increase in the

nutritive activity of the cellular elements.

The nature of these nutritive changes has

for the most part been ascertained by the

investigation of tissues in the lower ani-

mals, in which inflammation has been arti-

ficially induced. In man the study of the

primary tissues is difficult, owing to the

fact that the process can rarely be observed

in its earlier stages. The alteration in

nutrition, as already stated, is characterized

by an exaltation of the nutritive functions

of the cellular elements of the tissues in-

volved in the inflammatory process. This

is evidenced by an increase in the activity

of those elements which normally exhibit

active movements, as the amoeboid cells of

connective tissue and of the cornea. Cells,

which, under normal circumstances, undergo

no alterations in form, and exhibit no active

movements, become active (sending out

processes and undergoing various alterations

in shape). This increase in the activity,

and variation in the form, of the cells is in

most cases followed by enlargement and
division of their nuclei and protoplasm, and
thus by the formation of new cells.

This increased activity of the cellular

elements varies considerably in different

tissues, and even in the elements of the

same tissue. Some cells exhibit active

movements, and form new cells, much more
readily than others. Those tissues, for

example, which naturally maintain them-
selves by the multiplication of their ele-

ments, as the epithelial tissues, become
active very readily in inflammation, very
slight degrees of irritation being sufficient

to cause in them rapid cell-proliferation.

This is seen in inflammation of mucous
membranes, and of the epidermis. In tis-

sues, on the other hand, whose elements

normally exhibit no tendency to multipli-

cation, as common connective tissue, carti-

lage, and bone, active changes are much
less readily induced ; the cells are much
more stable, and multiply with far less

facility. Lastly, in the higher tissues the

stability of the elements reaches its maxi-

mum, aud in nerve-cells no increase of
activity can be induced. Different cells in

the same tissue exhibit also different degrees

of stability. In common connective tissue

and the cornea, for example, the amceboid
cells are the least stable, and are the first

to multiply. Possibly the age of the cells

may influence their tendency to become
active, the newer being less stable than the
older elements. In all cases, however, the
rapidity and extent of the proliferation are

in direct proportion to the intensity of the
inflammation. The earliest nutritive change
is thus one of cell-proliferation ; the subse-

quent ones are characterized either by im-
pairment of nutrition and the degeneration
and death of the newly formed elements,

or by the development of these into a per-

manent tissue. The more intense the in-

flammation the greater is the rapidity of

the cell-proliferation, the more abortive are

the young cells, aud the less is their ten-

dency to form a permanent tissue. In con-

nective tissues these changes in the cells

are necessarily accompanied by changes in

the intercellular substance. The latter are

for the most part characterized by softening.

In common connective tissue the fibres in

the first place become succulent and less

distinct, and ultimately they are completely
destroyed ; in cartilage the matrix softens

and liquefies ; in bone the lime-salts are

removed, the lamella; disappear, and the

osseous structure becomes converted into

medullary tissue. Hence the destructive

effects of the inflammatory process.

The inflammatory exudation, consisting

of emigrant cells, which often undergo fis-

siparous multiplication, of the proper cells

of the inflamed tissue, which undergo in-

crease of size and numbers, and of the fibri-

nated liquor sanguinis, may undergo reso-

lution, organization, suppuration, and organi-

zation after suppuration :

—

Hesolution, by distribution of the emigrant
cells over a wider area, and their return into

the lymphatics, aud by a process of fatty

degeneration of the cellular elements.

Organization, by the timely development
of blood-vessels, and the conversion of the
exudation into fibrillar connective tissue.

The cells which are not devoted to the

formation of blood-vessels, grow spindle-

shaped, and are so closely packed that they

give rise to a new variety of tissue. It

forms cylindrical or slightly flattened bun-
dles which interlace.

Suppuration. See Pus.
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Organization after suppuration (see Or-
ganization and Vascularization). It

is convenient now to mention that exuda-
tion-corpuscles (PL 30. fig. 7) are the pro-

ducts of the fatty degeneration of inflam-

matory exudations.

Blbl. Works on Medicine ; Lebert, Phys.
Pathol. ; Wedl, Path. Hist. ; FSrster, Path.

Anat. ; Paget, Lect. on Inflam. ; Gluge, Atlas
d. path. Aiiat. ; Lister, Qu. Mic. Jn. 1859,
vii. p. 139; Cohnheim, Ueb. Entz. u. Eiter.,

Virchow's Archiv, xl. p. 1 ; Strieker, Qu.

Mic. Jn. 1870, x. 242 ; Rindfleisch, Man.
Path,. Hist. vol. i. New Syd. Soc. ; Sanderson,
Holmes's Syst. Surg. ; Lister, Itifl., Phil.

Trans. 1859 ; Green, Infl., Path, and Mor.
Anat.
INFUNDIBULA'TA.—An order of Po-

lyzoa. (See Polyzoa.)
INFUSORIA.—A class of Animals.
Char. Microscopic animals not furnished

with either vessels or nerves, but exhibiting

internal spherical cavities ; motion effected

by means of cilia, or variable processes

formed of the substance of the body, true

legs being absent.

(Body composed of proteine compounds

;

soluble in solution of potash.)

Every one who has examined with a

microscope a drop of water containing ani-

mal or vegetable matter which has been set

aside for a time, or a drop from any pool or

ditch, must have observed numerous minute
beings in active motion, resembling some of

those figured in Pis. 23, 24, & 25 ; these are

Infusoria, or the animalcules of infusions.

Perhaps no question has been more dis-

cussed than that of the structure of the In-
fusoria. Ehrenberg regarded them as being
highly organized,and furnished with distinct

organs like the higher animals ; whilst more
recent authors consider them as representing

simply a nucleated cell. Unfortunately the

facts are not accordant with either of these

views, and the question must be considered

as still subjudice.

It is impossible, as yet, to determine the
exact classificatory position of the Infusoria,

or to limit them as a class satisfactorily.

Ehrenberg and the earlier writers, to whom
science is so much indebted for a vast

amount of elaborate investigation, included

amongst the Infusoria many microscopic

Alga?, numerous Rhizopoda, the Rotifera,

and many larvae and other young forms of

more highly organized creatures. These
have been eliminated with the progress of

microscopical research; but there still re-

main, even in the admirable classification

of Claparede and Lachmann, some groups
of minute beings which the tendency of the
age would relegate to the Rhizopoda. The
Infusoria are associated with the Spongida,
Rhizopoda, and Gregarinida in the sub-
kingdom Protozoa, and are remotely allied

to the lower Annuloida through the Roti-
fera. But until the nature of the compli-
cated life-cycle of most of the Infusoria has
been carefully studied, they must remain as

a group, which is unsatisfactorily distin-

guished from the Algae, Rhizopoda, and
Spongida.

A typical Infusorian has its more or less

flexible body covered with vibratile cilia,

whieh appear to spring from a cuticle.

They are collected in rows around an open-
ing or mouth, which leads to a gullet ter-

minating in the soft sarcode of the centre

of the body. This central portion of the
granular and otherwise structureless sarcode
is surrounded by a denser or cortical layer,

which underlies and develops the cuticle.

In the cortical layer are the vacuoles and
the nucleus and nucleolus, whilst in the
inner mass are the spaces which are pro-
duced by the ingestion of food and water,
and which are improperly termed " sto-

machs." Hence the former name, " the
Polygastrica." There is a rotatory move-
ment of the soft sarcode surrounding these
digestive spaces, which causes them to

change their positions before they disappear.

The animalcule moves some of its cilia

voluntarily, and others appear to be in con-
stant movement : and they are the principal

locomotive and ingestive organs. It is sub-
ject to several methods of multiplication,

such as spontaneous division, gemmation,
and sexual conjugation. The diversity of

shape and structure is very great amongst
the Infusoria; and it is therefore neces-

sary to consider the details of the different

parts composing them separately and in

order.

Integument.—The bodies of Infusoria con-
sist of sarcode, of which the outer layer

possesses usually considerably more consist-

ence than the internal portion. Cohn de-
monstrated the presence of this pellicular

layer in Paramecium by the addition of
alcohol, and noticed that the softer tissues

remained united to it by a process in one
place only, where the short gullet, which is

also lined by a continuation of the external

tissue, dips down and merges into them.
This hard transparent pellicle or cuticle is

2d
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elastic, but its contractility is doubted ; and
it often becomes visible when the Infusoria

are kept in a small quantity of water upon
a slide, the globules of sarcode which escape

from rupture of the body carrying it before

them. It is frequently beautifully marked
with minute depressions (PI. 25. fig. 1), re-

gularly arranged, and from each of which a
cilium arises. This cuticle must be regarded
as a secretion from the outer or cortical

layer of the sarcode ; and it is by no means
improbable that Leydig's assertion that it

arises from a layer of extremely delicate

and small cells will turn out to be correct.

Many Infusoria have a carapace or lorica,

which is in some soft and in others very hard

;

the relation of the hard carapace to the pelli-

cular layer is not, however, veiy distinctly

known. The carapace is often not adherent to

the body of the Infusoria, but forms a kind of

sheath for the protection of the soft tissues

;

or it may form one or two valves which are

more or less completely soldered together.

These tests are thicker and less elastic than
the cuticle ; and the peduncles which sup-
port many species of Infusoria, and which
in some instances are hollow and contain a

contractile sarcode by which they are

secreted, belong to the same kind of struc-

tures. Beneath the pellicular layer, the

substance of the body frequently appears

thicker, although no distinct layer can be
separated ; and it is doubtful whether the

markings are situated in the outer coat, or

whether the latter derives them from being
moulded upon the inner coat, to which
they may properly belong.

This cortical layer (parenchyma of Cla-

parede and Lachmann), as it is called, is

tinner than the central and more diffluent

sarcode, with which it is continuous inter-

nally. It is almost homogeneous ; but an
indefinite and irregular reticulation and
fibrillation may be observed in many species,

and especially in the Vorticellse, close to

the insertion of the peduncle, with whose
contractile fibre it is continuous. The
fibrils and the so-called muscles of the

peduncle are composed of sarcode, which
has no definite structure, and which is here

and there faintly granular ; but they possess

the power of contracting more or less.

Besides these, there are the minute gra-

nule-looking cells immediately under the

pellicle (which have already been noticed),

the contractile vesicles or spaces with their

ramifications, the nucleus and nucleolus,

and sometimes cblorophyl-gramiles. When

present, the brightly coloured pigment-
spots, the so-called eyes, appear to be pro-

duced in this layer ; and the whole of the

cilia are continuations of it. Strethill

Wright has observed amoeboid movements
in this layer ; but they must not be con-

founded with the rotation of the central

sarcode, which it bounds externally. The
portion of the body which is surrounded by
and more or less continuous with the cor-

tical layer, and which is subject to rotation,

is softer and often contains granules and
corpuscles resembling fat-cells. The mouth
and gullet open into this central sarcode

;

and the anus, the existence of which is

doubtful in some species, leads from it.

Numerous digestive vacuoles are observed

in this watery sarcode, which often presents

the appearance of being faintly divided and
subdivided by films and fibres of less difflu-

ent protoplasm.

The existence of the outermost coat or

pellicle is demonstrated by the phenomenon
of ecdi/sis, which occurs in certain species.

But these membranes or pseudo-membranes
do not appear to exist in all cases; for in some
Infusoria thebody adheresreadily to the glass

of the slide on which it is viewed under the
microscope, and is torn up into fragments in

the endeavour to free itself.

The cortical layer of some species pro-
duces trichocysts or thread-cells (Allman).
These fusiform, colourless, and transparent

bodies, 1-2500" in length, are arranged on
the outside of the body and are perpendicu-

lar to it. Irritation of the surface causes

them to be transformed into long filaments

;

and they are more or less like the thread-

cells ofthe Polypes ; but they are developed
within the cortical layer, and not as cells on
its surface.

Locomotive organs.—No distinct muscular
structure can be detected in the Infusoria,

but a contractile power is possessed by the
general substance of the body. In Voiiicella

(PI. 25. figs. 21 a & 27) and some others, the

contractile substance is prolonged through
the hollow pedicle, thus forming a spurious

muscular band.

The other directly or indirectly locomo-
tive organs are thus distinguished. 1, cilia:

these are the most common, and form the

fine, short, very transparent, hair-like fila-

ments projecting from the surface. In

some they entirely cover the surface, whilst

in others they are arranged in one or more
rows round the mouth or upon the ventral

surface, &c, as described under the genera.
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During life they are seen actively vibrating

;

and in some their motion appears constant

;

whilst in others it is interrupted at inter-

vals, apparently under the influence of a
will. They are most distinctly seen when
the Infusoria are dried (see Cilia). 2, fla-

gelliform filaments (PI. 24. fig. 59), which
are long anterior cilia, the ends alone being
vibratory and movable in all directions

;

there are usually one or two only. 3, re-

tracting cilia or filaments (PI. 23. figs. 12,

18 a ; Pi. 24. fig. 17) : these are single, long,

flexuous, and directed backwards ; they fre-

quently become adherent to the slide, and
produce a sudden, backward motion of the
animal. 4, setae or bristles (PI. 24. fig. 53)

:

these are rigid, filiform, straight, and mo-
vable, but not vibratile, and are sometimes
provided with a bulb at the base ; they can
be slowly raised or depressed, and serve for

support, walking, or climbing. 5, styles

(PL 25. fig. 17) are thick, straight, very
movable seta?, without bulbs, sometimes
having setiform branches ; they neither ro-

tate nor vibrate. 6, uncini or hooks (PI. 41.

fig. 13) are short, thick, curved, sometimes
cleft setae, serving for prehension, climbing,

or creeping, and are bulbous and usually

very thick at the base.

The long straight cirri of Hatteria

(PI. 41. fig. 12), by which the saltation of

these Infusoria is produced, probably come
under the fifth series ; but the foot of such
genera as Dysteria {Ervilia, Duj.) (PI. 23.

fig. 52), which is used for locomotion, and
also as a peduncle, is the homologue of the

contractile sarcode in the hollow pellicular

peduncle of Vorticella.

The flagellum of a marine Ceratium which
was observed by Claparede, suddenly disap-

peared during a rapid contraction. It re-

tracted into a spherical cavity, which was
placed close to its point of insertion. Pro-
bably this power of retracting has some-
thing to do with the alimentation of the
cilio-flagellate Infusoria.

Nervous system.—None has been disco-

vered. In the naked Infusoria, the sense of

touch is diffused throughout the substance

of the body. In others, it is particularly

developed in the snout-like appendages of

the body, and in the longer cilia, seta?, &c.

The Infusoria are probably all sensible to

light ; and many of them exhibit, near the

anterior part of the body, one or more
coloured (mostly red) specks, which have
been regarded as eyes; but they contain

no distinguishable cornea, nor lens, nor are

they connected with any appreciable sub-
stance comparable to nervous matter.

The pigment-spot is composed of a col-

lection of minute and highly refracting

granules, and in some species it is associ-

ated with Lieberkuhn's " watchglass-like

organ." This is a very minute, transparent,

colourless and hard part of the cortical

layer, which has its convex side towards the

Eigment-spot and the concave towards the

ead ; but it is not dependent on the pre-

sence of the pigment, for some species

possess it which have no pigment-spot, and
vice versa. Similar specks occur in the same
situation in the spores of many Algae ; more-
over the eye-specks are most distinct in those

genera which are doubtful Infusoria. Hence
it may be denied that they represent eyes

;

yet they bear considerable resemblance to

the eyes of the Rotatoria and some Anne-
lida ; so that their true nature must be con-

sidered problematical.

Digestive system.—On attentively exami-
ning Infusoria under a high power (1-4 to

1-8), a number of roundish spots are gene-
rally visible in the substance of the body

;

they are sometimes filled with a whitish
granular matter ; at others they contain

Desmidiaceae, Diatomaceae, or other Algae,

or bodies existing in the surrounding water.

These have been called gastric vesicles, cells,

spaces, vacuoles, or sacculi. They are only
visible from their contents, and no mem-
brane can be distinguished in them. If a
little indigo or carmine be added to the

water containing the Infusoria, these cavi-

ties will soon become filled and will be
rendered very distinct ; in the Plates they
are represented as filled with these pig-

ments.
On attentively watching them, they will

appear to move around the body of the ani-

malcule, sometimes two of them appearing
to become fused into each other, or the con-

tents of one to pass into another.

Finally, the pigment will be seen to escape

at some part of the surface of the body,
when the spots will vanish.

Different views have been entertained in

regard to the nature of these spots or cavi-

ties. By the older observers, they were
regarded as internal cavities, into which
water was admitted with any particles acci-

dentally suspended in it, forming a means
of bringing a greater extent of surface of

the substance of the animalcule into con-

tact with the water, and thus aiding in

respiration.

2d2
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Ehrenberg regards tliem as dilated cteca,

or portions of a true alimentary canal

(PL 24a) ; whilst Dujardin considered them
vacuoles arising in the same manner as

those found in sarcode from whatever
source derived ; others have viewed them
as cells floating loosely within the body.

Most observers deny that they are portions

of an alimentary canal, and that such canal

exists, but seem inclined to adopt the opi-

nion that they are cavities irregularly formed
in the substance of the body by the intro-

duction of the foreign matters, which are

urged through it by its contractions, or

moved onwards by its circulation. They
are certainly not cells ; otherwise they could

not so readily admit particles of colouring

matter, &c, nor could their contents be-

come fused together, as is sometimes seen

to occur. They do not appear to be simply

vacuoles filled in the ordinary manner by
the surrounding liquid, because the pigment
is accumulated in them in greater propor-

tion than it exists in the liquid. In many
Infusoria, the particles are admitted at a

definite orifice, representing a mouth ; this

is round or oval, sometimes situated at the

anterior end of the body, sometimes more
posteriorly or even at the commencement
of the posterior third of the body ; and it is

generally indicated by a circle, fringe, or

some other definite arrangement of the cilia,

which bring the particles towards it. Some-
times a distinct oesophagus lined with cilia

leads to the internal substance, or to the

sacculi. The course which the particles (ap-

parently in gastric cavities) take is usually

irregular, but sometimes tolerably definite,

down one side of the body and up the op-
posite. The manner in which the undi-

gested particles are evacuated is also an un-
settled question ; for whilst Ehrenberg and,

more recently, Lachmann admit either the

existence of a distinct excretory orifice, or

evacuation by the mouth, other authors

assert that these particles may be evacu-
ated at any part of the surface of the body.
According to the recent observations of

Lachmann, the cavity of the body of the

Infusoria represents a large digestive cavity,

as in Hydra &c, the contents constituting

chyme, and there is a distinct mouth and
anus.

The question then must remain whether
there is a distinct alimentary canal, the

walls of which are invisible on account of
their extreme delicacy, or whether the par-

ticles drawn in by the cilia are urged at

random through the substance of the body.
The fact that distinct walls cannot be de-
tected, is of no great weight in opposition

to the former view, because the radiate

contractile vesicles of Paramecium exhibit

no walls, and are quite invisible when con-
tracted; and the excretory vessels of Di-
stoma, although having distinct walls, are

seen to contract and then to vanish com-
pletely (Van Beneden).

It may easily be ascertained by experi-

ment that some Infusoria will imbibe bi-

sulphuret of mercury as readily as indigo or

other matters, and thus would appear to be
entirely deprived of any selecting power
governed by a sense of taste ; but some
kinds would seem to have a sense of taste :

Coleps, for instance, greedily devours the

substance of crushed Entomostraca and
their ova, becoming greatly deformed in the

operation.

The vacuoles or digestive cavities are

frequently very distinct when the ani-

malcules are dead, and especially when
dried. If the animalcules be fed with co-

louring-matter, on drying them, the vacuoles

thus rendered distinct will be found to con-

tain the pigment, which is in favour of

Dujardin's view.

Surrounding the mouth in some Infu-

soria, as Nassula, Proration, Chilodon, and
Chlamidodon, is a horny cvlinder of rod-like

bodies called teeth (PI. 23. figs. 27 a, b, 29

;

PL 24. figs. 40, 45, 72) : they do not appear
to exert any triturating power; and their

true signification is unknown. In some In-

fusoria an oesophagus is also present, as in

Vorticella, Carchesium, JEpistylis, Oxytricha,

&c, consisting of a mostly funnel-shaped

tube, often lined with cilia.

A coloured gastric juice has been de-

scribed by Ehrenberg as existing in the

gastric cavities. The colour, however, has
been accounted for by Siebold as produced
by refraction and the presence of aggrega-
tions ofpigment-granules, mistaken for gas-

tric cavities. This explanation we believe

to be inadmissible ; and in some instances,

at least (PL 23. fig. 19), the reddish-violet

colour is real, and arises from the presence

of solution of the colouring-matter of Oseil-

latoriee, which is often different by reflected

and transmitted light.

The particles of solid matter forming the

food of the Infusoria, are usually drawn to

the oral orifice by the action of the cilia.

The manner in which Actinoplirys takes its

food is described under that head ; but, from
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Lachmann's observations, the rays of Aci-
neta are hollow suctorial organs.

Circulating system.—Or closely watching
almost any of the Infusoria, minute, mostly
rounded, clear spots are seen in the sub-

stance of the body, disappearing and reap-

pearing at pretty regular intervals. These
are of variable size, but about that of the

gastric cavities. The nature of their con-
tents, which is a colourless liquid, is doubt-
ful. Dujardin regards it as consisting of

water, and as existing in vacuoles similar

to the vacuoles or gastric cavities ; whilst
Siebold and others find here a kind of

rudimentary circulation of a nutritive fluid,

comparable to the circulation of the blood.

In certain Infusoria, as Paramecium (PI. 24.

fig. 56), this phenomenon is observed to

take place between a central rounded and
several elongated and radiating cavities,

and the liquid contents are seen to be pro-
pelled from the former into the latter, and
vice versa. These contractile or pulsating

vesicles or spaces, as they are called, never
contain foreign particles; they are tolerably

constant in position in the same species of

Infusoria ; and they do not rotate nor move
like the gastric cavities ; all which facts

are opposed to the notion of identity with
the latter. The contracting vesicles of

some species open externally through a
canal ; and in others a long internal vessel is

continuous with them. They are found in

some Algse, as Volvox, Chlamidomonas,
Goninm, Syncrypta, in Dinobryon, and Eu-
glena, which would negative their relation

to an animal circulation. Lieberkiihn

and Lachmann describe distinct vascular

branches arising from the contractile vesi-

cles, not penetrating the internal sarcode

of the body.

Another kind of circulation takes place

in some of the larger Infusoria. This is a

rotation of the mass of the internal sub-

stance of the body. It has been observed

in Paramecium, but only in those specimens

having green corpuscles imbedded in the

outer coat.

When almost any of the Infusoria are

allowed to remain upon a slide until most
of the water has evaporated, rounded and

somewhat highly refractive globules will

become evident at their margins (PL 25.

fig. 2 a) ; these consist of the semifluid

gelatinous sarcode forming the interior of

the body, and they possess a remarkable

tendency to the formation of vacuoles or

cavities within them, which apparently be-

come filled with the surrounding water.

This fact is perhaps the strongest in favour
of the formation of the gastric cavities and
contractile vesicles within the body of the
living animals in the same manner as sup-
posed by M. Dujardin, which, however, is

opposed, in the case of the contractile vesi-

cles, by their tolerably constantly uniform
position, and especially their remarkable
form (as in the stellate vesicles of Parame-
cium &c, PI. 24. fig. 50), and the manner
in which the contents in the latter instance

are propelled from one to the other, or from
the radiate to the rounded vesicles.

Nucleus (ovarium).—In the substance of

the bodies of most of the Infusoria may be
perceived a solid granular-looking body, of

variable form, mostly rounded, elongate, or

curved (PI. 23. fig. 55 ; PI. 24. figs. 37, 50
;

PI. 25. fig. 20), sometimes branched (PI. 25.

fig. 25), which those who regard the Infu-
soria as consisting of simple cells consider

a true nucleus, whilst Ehrenberg regarded
it as a testis. The latter it certainly is not

;

but it is connected with reproduction, as

stated below.
Nucleolus (seminal body).—This is usually

a small body in or upon the nucleus, and
which has a strong refractive power. It

increases in size during conjugation, and
plays a most important part in the sexual
reproduction.

Propagation and reproduction.—The In-
fusoria increase in numbers by the following

methods :—1. Fission or self-division. This
occurs in (a) the perfect form of the animal-

cule, and (b) after it has become encysted.

2. Gemmation or budding. 3. Sexual re-

production. Metamorphosis takes place

very frequently; and it is now admitted
that no satisfactory observations have been
offered in proof of the occurrence of the
alternation of generations amongst the true

Infusoria.

1. Fission or self-division.— (a.) Sponta-
neous division is either longitudinal (PI. 25.

fig. 37) or transverse (fig; 38). In both, the
nucleus undergoes division, as well as the

body. In the longitudinal division the pro-

cess commences at one end of the body,
from which the cilia usually are retracted

or disappear ; a notch is first perceived,

which afterwards becomes deeper, until the

body is completely cleft; the two halves

then acquire cilia, and assume the functions

of perfect animals. In the transverse divi-

sion, a median constriction appears first,

followed by perfect separation, as in the
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last. During these processes of division,

the animals sometimes continue their move-
ments as usual ; at others this is more or

less interfered with. In Vorticella (PI. 25.

fig. 21 a), in which the process of longitu-

dinal division may be conveniently watched
on account of the comparative fixure of the

animals by a pedicel, when the division is

nearly completed a ring of cilia is formed

near the attached end of the body, by the

movements of which the new Vorticella is

separated from the parent. The process is

completed in about an hour.

Claparede and Lachmann state that the

first process in the spontaneous division of

Vorticella is the development of a fresh

mouth-circle of cilia and a second contrac-

tile vesicle ; then a partial division occurs,

which is followed by fission of the nucleus

and final separation of the two animalcules.

(6.) Fission as part of an encysting pro-

cess.—Many of the Infusoria are observed to

alter their form at certain periods, become
rounded, lose or retract their cilia (PI. 25.

fig. 27), and to secrete all over their surface

gelatinous matter, forming a coat or cyst

enclosing them. While thus encysted, the

substance of the body becomes divided, and
gives origin to a number of individuals,

which are discharged by the bursting of the

cyst (PI. 25. fig. 34). They do not then

resemble the parent, but are gTadually deve-

loped, during ordinary growth, into its form.

In some cases the progeny or brood become
individually encysted within the parent

cyst ; it appears, however, that they are not

discharged in this condition, but escape

first from their own cyst and then from
the parent, in which they leave their own
exuviae. Stein thinks that it was such
broods that Ehrenberg mistook for the re-

sults of the increase by diffluence.

In Trichoda lynceus the encysting process

appears subservient to a kind of metamor-
phosis of the individual, the animalcule

which emerges from the cyst having cha-
racters in many respects different from the

Trichoda, but no multiplication is effected

either by subdivision or gemmation. The
late M. Jules Haime described this multi-

plication by fission, the encysting of ova of

the separate Trichoda, and the subsequent
escape of a differently shaped creature,

which became gradually developed into a
form like Aspidisca.

2. Gemmation is not a general process in

the Infusoria. It is well seen in Vorticella

(PI. 25. fig. 26). The buds arise from near

the posterior end of the body, and, when
fully developed, liberate themselves by the

formation of a posterior ring of cilia, as

above mentioned.
3. Se.rual reproduction.— Balbiani has

shown that male and female organs are com-
bined in each individual of the numerous ge-

nera he has examined, but that the congress

of two individuals is necessary for the im-
pregnation of the ova, those of each being
fertilized by the spermatozoa of the other.

The ovarium (or aggregation of germ-cells)

is that organ which has been described by
many observers as the "nucleus," whilst
the testis (or aggregation of sperm-cells) is

that which has been described as the
" nucleolus." The development of each of

these organs commences as a single minute
cell, which usually multiplies itself in the
usual way by subdivision ; and when this

has proceeded to a certain point, the cells

of the ovarium, become converted into ova,

whilst those of the testis develop sperma-
tozoa in their interior. The particular form
and position which these organs present,

and the nature of the changes which they
undergo, vary in the several types of the
Infusoria ; but we have in the common
Paramecium aurelia an example which,
although exceptional in some particulars,

affords peculiar facilities for the observation
of the process. Paramecium aurelia multi-

plies to a great extent by self-fission, but
only to a definite extent, for sooner or

later they unite in sexual congress. They
assemble upon certain parts of their con-
taining vessel, and soon become coupled in

pairs. They are closely adherent to each
other, with their similar extremities turned
in the same direction and their mouths
closely applied. The freely swimming ani-

malcules like Paramecium, while thus con-
jugated, continue moving with agility in

the liquid, turning constantly round and
round upon their axes; but those which,
little Stentor, are attached by a footstalk

remain almost motionless. The conjuga-
tion lasts for five or six days, during which
period very important changes take place

m the condition of the reproductive organs.

Each individual contains an ovarium, which
has at first a smooth surface, from which
proceeds an excretory canal or oviduct that

opens externally at about the middle of the

length of the body into the buccal fissure,

or so-called mouth. Each individual also

contains a seminal capsule (the nucleolus),

in which is seen lying a bundle of sperms-
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tozoa curved upon itself, and which com-
municates by an elongated neck with the

orifice of the excretory canal. The next

process is the lobulation of the ovarium,

incident on the development of separate

ova, and the division of the spermatic cap-

sule into two or four secondary capsules,

each of which contains a bundle ot sper-

matozoa now lengthened out. The four

capsules commence to subdivide, and the

ovarium begins to break up into fragments,

which are connected with the excretory

canal ; and then the object of the conjuga-
tion is effected by the passage of the seminal

capsules of each individual, previously to

their complete maturation, into the body of

the other. Ten hours after the conclusion

of the conjugation, the ovarium will be

found broken up into separate granular

masses, of which some remain unchanged,
whilst others, either two, four, or eight in

number, are converted into ova that appear
to be fertilized by the escape of the sperma-
tozoa from the seminal capsules, these being

now in process of withering. Three days
after the end of conj ugation four complete

ova were seen within the connecting tube,

whilst the seminal capsules had quite dis-

appeared. The development of these ova
after their escape has not been followed

out ; but those of species in which the

prior impregnation has not been seen have
been carefully examined at different stages

of their growth.
The metamorphosis of the Infusoria has

been noticed above ; and it is now necessary

to explain that there is another method by
which the individual is preserved for a

while, the encysting process without fission.

Many Infusoria at certain times undergo an
encystingprocess, which apparently serves as

a provision under circumstances which do
not permit the continuance of their ordinary

vital activity. The movements of the Infu-

soria diminish in vivacity, and the cilia

are either lost or retracted ; the surface of

the body exudes a secretion which hardens

around it, and the animalcule lives on and
rotates within its cyst until the time for its

escape arrives.

Some observers have attempted to prove

that Infusorial animals and plants are de-

rived from the direct transformation of

organic matters ; thus the molecules of the

ultimate fibrillse of muscle, when separated

by the effect of decomposition, acquire the

appearance and motion of Bacteria. These
observations, however, prove nothing to the

point, because the bodies are so much alike

as to be undistinguishable by mere appear-
ance and without the use of chemical re-

agents. These have been entirely neglected.
Repetition of the experiments with the
aid of acetic acid and solution of potash,
shows readily that these notions are entirely

erroneous.

Some Infusoria live in very briny water

;

and a few can exist at a temperature of
120°Fahr. ; but their numbers diminish with
the cold of winter, although a few can exist

when frozen in ice. Hardy as they are as

a class, it is therefore very remarkable to
witness the succession and disappearance of
different genera during a comparatively
short time in infusions and natural waters.

Diffusion, fyc.—When we consider that
the multiplication of the Infusoria by divi-

sion takes place according to a geometrical
progression, also that they need only be-
come encysted to produce swarms of germs,
we can easily understand their rapid pro-
pagation in liquids; when also they will

resist a degree of cold =8° F., and an ele-

vated temperature of 260° F., or even de-
siccation, without destruction, and when
their minute size is added, we can readily

understand their almost universal diffusion.

As we have stated, a drop of water can
scarcely be found which does not contain
some Infusoria. Many of them will only
live in fresh or sweet water, whilst others
are found only in decomposing and even
putrid water containing decomposing ani-

mal and vegetable substances ; others,

again, are only met with in salt or brackish
water. Those existing in fresh water may
be collected in ordinary wide -mouthed
bottles, a drop of which may be removed
by the dipping-tube ; any individual one
perceptible to the eye may be withdrawn
by the same means. Their natural move-
ments are best watched in the live-box;

but these movements greatly interfere with
the observance of the contractile vesicles

and general minute structure, which is best

seen when they are simply confined be-
tween the slide and cover, in a small
quantity of water. A good plan for arrest-

ing their motions is that of warming the
slide containing them over a candle or lamp
for a short time. Many Infusoria live only
in particular kinds of infusions, just as cer-

tain plants live only upon particular kinds
of soil ; and these infusions should be pre-

pared by adding cold fresh water to the

vegetable or animal substances (the water
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being in considerable excess), and allowing

the mixture to remain for a time. Even in

infusions of many powerful poisons, as of

Nux vomica, Cevadilla, &c, they will not

be found absent ; and Dujardin has noticed

that their development is greatly promoted
by the addition of certain salts to the solu-

tions, as phosphate and carbonate of soda,

phosphate, nitrate, and oxalate of ammonia

;

and this author is inclined to believe that

some of these salts become decomposed in

the presence of the organic matters, yield-

ing- nitrogen to the Infusoria ; he also states

that oxalate of ammonia disappears entirely

under these circumstances. We believe,

however, that a process of oxidation goes
on in many of these cases, unconnected
with the presence of the Infusoria, and thus

salts of vegetable acids become converted
into salts of more highly oxidized acids, as

into carbonates, &c. Finally, some live as

parasites.

The following are the most common of

the Infusoria found in natural waters or in-

fusions of vegetable or animal matters :

—

Amphileptus fasciola.

Socio saltans.

socialis.

Chilodon cuculhdus.

Chilomonas Parame-
cium.

Chlamidomonas pul-

visculus.

Voleps hirtus.

Colpoda cucullus.

Cyclidium glaucoma.

Euplotes charon.

Glaucoma scintillans.

Leucophrys carnium.

pyriformis.

Monas crepuscidum.

Monas guttula.

termo.

Oxytricha pellionella.

Paramecium aurelia.

chrysalis.

colpoda.

milium.
Polytoma uvella.

Stylonichia pustulata.

mytihts.

Trachelius lamella.

Trichoda pura.
Triehodina grandi-

nella.

Vrella glaucoma.
Vorticella convallaria.

microstoma.gliscens.

Some of the Infusoria are phosphorescent,
and impart a luminous property to sea-

water. The following are the species in

which this has been distinctly observed :

—

Prorocentrum micans; Peridinium michaelis,

P. micans, P.fusus, P.furea, and P. acu-
minatum

;
Synchceta baltica, and a doubtful

species of Stentor.

Slender needle-like crystals of sulphate
of lime have been observed affixed to the
bodies of the Infusoria, probably derived
from the water in which they live.

The Infusoria are difficult of preserva-

tion. Some of them will exhibit their cha-
racters when dried—the cilia and vacuoles
remaining very distinct, as also the striaa

upon the integument. Others are but little

changed by a concentrated solution of chlo-

ride of calcium. Solution of chromic acid

or of bichloride of mercury will answer
with some of them, although they are ren-
dered somewhat opaque by these reagents,

which is sometimes an advantage where
they are naturally very transparent.

The systematic arrangement of the Infu-
soria is in an unsettled state. The charac-
ters of the genera and species laid down by
Ehrenberg are mostly founded upon analo-
gies more than upon observation. Those
proposed by Dujardin, on the other hand,
are far more accordant with observation, and
consequently more simple and practical.

But unfortunately the latter author has so

altered the names proposed by Ehrenberg,
and since generally adopted—railing up old
and long-forgotten names, which are more-
over often doubtfully identical with those for

which they are substituted, and sometimes
using similar names for totally different ge-
nera and species—that great confusion has
been produced, and the two systems are not
at present reconcilable.

In descriptions of genera and species the
anterior part of the body is that near which
the eye-specks are situated, and which is di-

rected forwards ; the surface towards which
the eye-specks are nearest forms the back
or dorsal surface. A narrowing of the body
posteriorly, so as to give rise to a prolonga-
tion, forms a tail ; and an anterior prolon-
gation of the dorsal surface is described as
a forehead or upper lip, according to its

situation.

According to Dujardin's system, the Infusoria are arranged as follows (excluding those
certainly belonging to the Alga?).

Body unsymmetrical, or not composed of two similar lateralportions.

Sect. 1. Furnished with variable expansions.

* Expansions visibly contractile, simple, or frequently branched.
Fam. 1. Amceb^ja. Naked, creeping, incessantly changing their form.
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Fam. 2. Rhizopoda. Creeping or fixed ; secreting a more or less regular shell or

carapace, from which incessantly changing expansions are exserted (Arcellina,

Ehr.).

** Expansions very slowly contractile, always simple.

Fam. 3. Actenophryina. Animals almost immovable (Acinetina, Ehr.).

Sect. 2. Furnished with one or more flagelliform filaments which serve as locomotive

organs ; no mouth.

* No integument.

Fam. 4. Monadina. Swimming or fixed.

** With, an integument.

2 . Aggregate. Floating or fixed.

Fam. 5. Dinobbyina. Teguments connected at one point, forming a branched poly-

pidom.

2 2- Isolated. Swimming.

Fam. G. Thecamonadina. Tegument not contractile (Cryptomonadina and some
Astasiaa, Ehr.).

Fam. 7. Euglenia. Tegument contractile (Astasicea, pt. Ehrenb.).

Fam. 8. Pebidinjea. Tegument not contractile, a furrow occupied by vibratile cilia.

Sect. 3. Furnished with cilia, no contractile tegument. Swimming.

* Naked.

Fam. 9. Enchelia. No mouth; cilia scattered without order (not Enchelia, Ehr.).

Fam. 10. Tbiohodina. Mouth visible or indicated by an oblique row, or oral ring of

cilia ; no cirri.

Fam. 11. Kebonia. Mouth present; an oblique row of cilia, with cirri or stouter

cilia in the form of styles or hooks.

** With a carapace.

Fam. 12. Plcesconina. Carapace diffluent, or decomposable like the rest of the body.
Fam. 13. Ebvilina. Carapace true, persistent. A short pedicle.

Sect. 4. Ciliated ; furnished with a lax, reticular, contractile tegument, or the presence of

a tegument indicated by the regular serial arrangement of the cilia.

* Always free.

Fam. 14. Leucophbyina. No mouth.
Fam. 15. Pabamecxa. With a mouth, no oral fringe of cilia.

Fam. 10. BuRSARiifA. A mouth and an oral fringe of cilia.

** Fixed, either voluntarily, or by their organs.

Fam. 17. Ueceolabina. Fixed voluntarily.

Fam. 18. Vobttcellina. Fixed, at least temporarily, by their organs or by some
part of the body.

Symmetrical Infusoria.

* Several types having no relation with each other.

Gen. : Planariola. Coleps. Chcstonotus—Ichthydium.

Claparede and Lachmann have given a
classification (1808) which, although in-

complete, is much more natural, and in

accordance with the advancing knowledge
of the age than any others. Whilst pro-

testing against the summary relegation of

many forms which formerly were considered

to be ciliated Infusoria to the Alga3, they

leave the question of the classification and

definition of the Flagellate Infusoria still

open.

Their order Ciliata is well defined; and
the general anatomy of its members has
been described in this article.

The Opalina are not included amongst
the Infusoria.

The Acinetina (see Acinetina), with
their retractile suckers, these authors con-
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eider to be a very isolated group, and that

they are only allied to any other through

Syncrypta volvox, Ehr., -which has a flagel-

lum as well as suckers and therefore allies

them to the Flagellata. The Acinetina

retain any animalcule which touches their

suckers, kill it, and transfer its juices to

their own sarcode. The contractile vesicles

are numerous in some species ;
and the nu-

cleus (ovarium) is usually visible. Em-
bryos which are ciliated are visible at cer-

tain times within the Acinetina, and they

escape as free swimmers to lose these loco-

motive organs during growth and develop-

ment.
The Cilio-flagellata connect the Ciliata

with the Flagellata : and here the debatable

ground is fairly entered ; for Leuckhart

considered them to be Algse, and Ehrenberg

mixed up with them some so-called Flagel-

lata which are in all probability of really

vegetable origin. The Cilio-flagellata are

mostly cuirassed, and have, besides cilia,

one or more retractile flagella ; but there

are many without a cuirass, and they are

comparatively unexamined. It is evident

that the contractile vesicles are not present

in this order, although nuclei (ovaria) are.

Bailey considers them to be embryonic

Annelidans, but the presence of the cuirass

presents a difficulty to this view.

The Flagellata are not classified by Cla-

parede and Lachmann ; but it is evident

throughout their essays that they are very

undecided how to grapple with this group,

or rather collection, of very different beings

possessing a flagelluni and no cilia. Many
cells of the Spongida, of cellular plants, and
Rhizopoda are associated together in, at

present, a most unsatisfactory manner in

this group; and Prof. Clark allies them
with the Spongida, showing how Monas,
Anthophysa, Astasia, &c. resemble the mono-
ciliated sponge-cells described by Carter. It

constitutes the 2nd section of the 3rd family

of Dujardin, and Pritchard's Phytozoa.
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ENFUSORIAL EARTH.—Composed of

Rhizopodal remains, the loricae of Diato-
macea? and Desmidise. Richmond, Vir-
ginia, Barbadoes, Tripoli, Mull, Sweden,
Bilin.

INJECTION.—The art of filling the
vessels and other minute tubular organs of
animals with coloured substances, by which
their relative size, arrangement, and relation

to the surrounding parts may be made ma-
nifest. The substances used for injections

consist of powders, mostly insoluble, mixed
with some liquid which holds them in sus-
pension or solution ; and while in this state

they are driven into the vessels by a syringe

or some similar contrivance. We shall first

give a sketch of the apparatus requisite, and
the method of making the liquids for in-

jecting the tissues of the Vertebrata, before

treating of the process itself.

Syringe.—Two or three syringes are requi-

site, of various sizes, adapted to the volume
of injection to be thrown into the vessels, or

the size of the animal or part to be injected.

In general, one holding 6 drms. or 1 oz.,

and another holding about 2 oz. will be
found the most useful. Each syringe

must be provided with two rings at the

upper part next the handle, so that it may
be firmly and easily held. The syringes

when in use should be surrounded by a roll

or two of flannel fastened with string, to

prevent their rapid cooling ; and the flannel

should be kept as dry as possible during the
process.

Sometimes a much smaller syringe, called

an oyster-syringe, is useful for injecting

very small and soft animals.

The plug of the piston is adapted to the

tube of the syringe by two pieces of wash-
leather, the method of replacingwhich must
be leamt at the time the syringe is bought.
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for it is difficult of description. The plug
must work air-tight in the tube, which may
be proved by depressing the handle as far as

possible, then closing the nozzle of the sy-

ringe with one finger, withdrawing the

handle to its fullest extent, and letting it

go, when it should fly entirely home. If

this does not take place, the plug must be
releathered.

The handle of the syringe should be
graduated ; i. e. transverse lines should be
scratched upon it with the end of a file, or

in some other way, so that when its de-
scending movement is so slow as not to be
felt by the hand, it may be indicated to

the eye.

The syringes, and in fact all the mechani-
cal apparatus requisite for injection, maybe
purchased of Mr. Neeves, Regent Square, or

of Mr. Ferguson, Giltspur Street, Sinithfield.

The syringe must accurately fit the stop-

cocks and pipes.

Injecting-pipes.—These must be of various

sizes, to suit those of the vessels into which
they are to be introduced ; they are furnished

with two short transverse arms, by which
they may be tied to the vessel. The smallest

pipes which are made easily become stopped
up unless thoroughly cleansed after use ; to

removeany obstruction, a very fine " broach "

needle made of watch-spring is required,

and may be procured of Mr. Ferguson as

above.

Stopcocks.—One or two of these are use-
ful in stopping the injection from returning,

when the syringe is removed, or force ceases

to be applied to it.

Forceps.—One or two pairs' of small tena-
culum forceps must be at hand ; these are

noticed in the Introduction, p. xxii.

Jars or other vessels for holding the in-

j ection. These may consist of confectioners'

jam-pots, or may be made of tin. The
former have the advantage of retaining the

heat for a considerable time. When in use,

the jars must be placed in a water-bath, or

in a tin vessel containing water, and placed

over a stove.

Stirring-rods.—These must be made of

wood.
Size.—The colouring-matters used for in-

jection are mostly insoluble powders. These
are usually mixed with size or some form
of solution of gelatine, which holds them in

suspension better than water. The author
of the application of this substance to

injecting-purposes we believe (to be Mr.
Goadby; and very valuable it is.

The size mostly used is that termed
Young's patent size, and it is sold in the
shops. It should be clear and fresh. Those
who cannot obtain this may prepare its

equivalent by dissolving 1 part of glue in

8 or 10 parts of water with the aid of heat.

The principal liquid injections used may
be arranged according to their colours. In
regard to the proportions of the colouring-

matter to that of the size, it must be re-

marked that these vary as used by different

injectors, and that, in general, when the
vessels to be injected are very minute the
size should be somewhat thinner, and the

proportion of pigment rather less, than
under the opposite conditions. When the
injection is directed to be strained, this

must be done through a piece of new flan-

nel wrung out of hot water, or through a
" tammy sieve," which is more convenient.
In preparing the injections, great care must
be taken that the jars are perfectly clean,

and that no old injection remains adherent
to them. The colouring-matters, whether
dry or dissolved, should be added to the
size previousl}' warmed in the water-bath,
or the tin vessel mentioned above ; and the
whole should be stirred until thoroughly
incorporated. When trituration is spoken
of, it must be understood that the rubbing
in a mortar should be continued for a long
time, until the substance is reduced to the

finest possible state of powder.
Harting recommends preparing a stronger

size than that mentioned above, containing
1 part of glue to 4 of water, and that the

chemical substances be dissolved in the
additional water requisite before being
added to the size, which would seem to be
preferable ; but we have found the method
recommended to answer every purpose, and
it has the advantage of greater simplicity.

Med Injection.—This is best made with
vermilion (bisulphuret of mercury), which
before use should be carefully examined as

to its purity from minute colourless crys-

talline particles, by viewing it hy reflected

light, when they are e.asily detected. When
the vessels to be injected are very minute,
the vermilion is best previously levigated,

i. e. triturated in a mortar with a small

quantity of water, the whole being after-

wards thrown into a large amount of water,

and allowed to settle for a few seconds, so

that the coarser particles still left may sub-

side ; the upper portions of the liquid, con-

taining the finer parts of the powder, are

then poured off and allowed to settle, the



INJECTION. [ 413 ] INJECTION.

supernatant water being again poured off,

and either allowed to dry slowly, or mixed
while moist with the size.

The ordinury proportions for this injec-

tion are :

—

or

Vermilion 1G4 grs. (Apoth. wt.)

Size .... 4 oz. (Avoird. wt.)

Stir the colouring-matter well with the

warmed size, then strain.

Other red colouring-matters have been

used, but they cannot be recommended.
Among them may be mentioned :—the basic

chromate of lead, prepared by boiling the

neutral chromate with caustic or carbonate

of potash ; the biniodide of mercury, formed

by decomposing bichloride of mercury with
iodide of potassium in atomic proportions

;

the oxysulphuret of antimony ; solution of

carmine in ammonia.
Yellow Injection.—This is prepared with

the chromate of lead (chrome-yellow), as

follows :

—

Take of

Acetate of lead 380 grs.

Bichromate of potash.. 152 grs.

Size 8 oz.

Dissolve thelead-salt in thewarm aize,then

addthefinely powdered bichromate ofpotash.
As thus prepared, some of the chromic

acid remains free, and is wasted, which may
be obviated by preparing the chromate of

lead with the chromate of potash in the

proportions of

Acetate of lead 190 grs.

Chromate of potash (neutral) 100 grs.

Size 4 oz.

or

Acetate of lead 196 grs.

Bichromate of potash 76 grs.

Carbonate of potash 41 grs.

Size 4 oz.

The chromate of lead prepared from the

bichromate of potash alone has the deepest

colour, and is that generally used.

No better yellow injection than this can

be found, or is requisite.

White Injection.—The best white injec-

tion is made with carbonate of lead, thus :

take of

Acetate of lead 190 grs.

Carbonate of potash 83 grs.

Size 4 oz.

Dissolve the acetate of lead in the warm size

and filter ; dissolve f£e carbonate of potash

in the smallest possible quantity of water,

and mix it with the size.

143 grains of carbonate of soda may be
substituted for the above amount of carbo-

nate of potash.

A white injection (very inferior) may also

be made with carbonate of lime, by taking

of

Fused chloride of calcium . . Ill grs.

Carbonate of potash 167 grs.

Size 4 oz.

286 grs. of carbonate of soda may be substi-

tuted for the carbonate of potash.

Blue Injection.—In whatever manner pre-

pared, this cannot be in general recom-
mended ; for blue pigments reflect so little

light, that the injections made with them
appear almost black. The only one worthy
of mention is prussian blue suspended in

oxalic acid, which may* be prepared with

Prussian blue 73 grs.

Oxalic acid 73 grs.

Size 4 oz.,

the oxalic acid being first finely triturated

in a mortar, the prussian blue and a little

water afterwards added, and the whole
then thoroughly mixed with the previously

warmed size.

General method.—When the part for

injection has been selected, the first pro-
ceeding is to fix the pipe in some vessel ; and
the larger this is, the more easily will the
pipe be inserted and fixed. When the vessel

has been isolated, if it has been cut across,

the pipe should be introduced at its end,
pushed up as far as possible, and a piece of

not too thin silk thread passed beneath and
tied around it, enclosing of course the nozzle

of the pipe ; the ends of the silk should then
be wound round the arms of the pipe and
again tied, so that the pipe may remain
firmly fixed in the vessel. If the vessel be
not divided, a longitudinal slit should be
made in it for the introduction of the pipe,

the thread being passed round it by a
curved needle, the eye of which carries the
thread. As soon as the pipe has been fixed

in the vessel, all other vessels communi-
cating with it should be tied round with
silk thread or closed in some other way, that
the injection may not escape : sometimes it

is requisite to enclose a part of the tissue

itself in the ligature ; in other instances

their closure may be effected by fusion of
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the tissue at the spot from which the injec-

tion might escape, by the application of a
red-hot iron.

The organ or part to be injected is then

immersed in warm water, in order that it

may become heated throughout ; and if it

be large and of considerable thickness, this

may take some time ; and fresh warm water

must be added at intervals to keep it at the

same temperature, which should be about

as great as can be borne by the hand. If

the water be too hot, the vessels and tissues

will be rendered brittle, and the whole will

be spoiled. Moreover the part should not

be kept longer in the water than is absolutely

requisite, for the same reason. While the

tissue is becoming heated in the water, the

injection should be prepared, or be heated

if previously prepared, and kept constantly

stirred; the stopcocks should also be im-

mersed in hot water.

As soon as all is ready, the stopcock

turned open is fixed to the syringe, and

some hot water is drawn into and expelled

from the syringe two or three times, so that

it may become properly heated. It is next

filled with the injection, taking especial care

that no air be allowed to enter, to avoid

which it must be filled, emptied, and refilled

several times, the nozzle being kept beneath

the surface of the injection. The syringe is

then taken in the hand, a little ofthe injec-

tion being forced out at the nozzle of the

stopcock, which is next loosely inserted

into the pipe ; and some of the injection

being urged into it by depressing the handle,

the pipe is filled, and the nozzle introduced

into it. Very gentle pressure is then made
upon the piston, so that the injection may
be driven into the vessels ; and this must be

continued until the piston ceases to be felt

to move, or is seen not to enter the syringe

further, by watching the graduations on its

handle. When this is found to be the case,

firmer pressure must be made and the effect

noticed. But practice can alone guide as to

the time at which the pressure should cease,

or when as much injection has been forced

into the preparation as is required. Some
judgment may be made from the colour

assumed by the preparation ; or, the stop-

cock being turned on, and the syringe sepa-

rated from it, the preparation may be exa-

mined with a low power, while laid upon a

large glass plate.

During the continuance of the process,

the preparation, the injection, and the pipes

must be kept at the original temperature
; |

and should any part be found to become
cool, the stopcock must be turned off, the
syringe separated, the injection returned to

the jar, fresh warm water added to the
preparation, and the whole process recom-
menced as at first.

If, during the process, there should be an
escape of the injection from any part, this

need not cause alarm if slight ; should it,

however, be considerable, it must be stopped
by one of the means pointed out above

—

perhaps by the orifice of the vessel and sur-

rounding parts being grasped by the tena-

culum-forceps, and the whole included in a
ligature. If the preparation be small, not-
withstanding a considerable escape of the
liquid, a very good injection may often be
made.
As soon as the injection is completed, a

ligature should be placed around the vessel

into which the pipe is inserted, beyond its

nozzle ; the pipe is next removed, and the
preparation should be immersed in clean

cold water, and kept in it for an hour or

two at least. It may then be withdrawn
and sections made of it with a knife, razor,

or some other instrument.

Large pieces of injected preparations are

best preserved in a stoppered bottle con-
taining dilute spirit of wine (1 spirit to 2
water, or equal parts). See also Mounting
and Preservation.
When two or more sets of vessels are to

be injected, the process should be continued
uninterruptedly until completed; i.e. as soon
as the injection of one set has been com-
pleted, another pipe should be at once in-

serted into one of the other set, and so on.

Or what is better, if possible, the pipes for

the two or three sets should be introduced

and fixed at once, before the process is com-
menced.
As regards the period after death atwhich

the injection should be commenced, this

varies with the kind of organ or tissue : if it

be delicate, the sooner the better ; whilst if

the vessels be comparatively large, by some
little delay the tissue becomes somewhat
softer and more yielding.

When a tissue has been successfully in-

jected, the vessels appear plump and well
rilled by reflected light. But if they are not
so, the preparation has its value ; for it will

perhaps well display the relative positions

of the capillaries to the surrounding tissues

when viewed by transmitted light—often

even better than when the injection has

been what is termed successful. In fact,
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when the vessels are well filled, little more
can be seen in general than the relative

situation of the vessels to each other.

The choice of the kind of injection is not
a matter of much importance, except as

regards the facility with which the vessels

are traversed. The arteries are in general

rilled with red injection, the veins with yel-

low, and the ducts (as the urinary tubules)

with white. The chromate oflead is perhaps
the finest injection and runs best, except
that made with prussian blue and oxalic

acid, which does not reflect enough light

where the vessels are to be viewed by re-

flected light, although when these are very
minute and can be conveniently viewed by
transmitted light it may be preferred.

It may be remarked that, if it be required

to use a yellow (the chromate) injection

and a white (the carbonate of lead) for

two sets of vessels in one preparation, the

chromic acid in the former must previously

be completely neutralized ; otherwise it will

render the white (carbonate of lead) yellow.

This may, however, be avoided by substi-

tuting the carbonate of lime for that of lead.

As microscopic objects, nothing can ex-
ceed the beauty of injected preparations

;

and to be seen in their greatest perfection

they should be dried, moistened with oil of

turpentine, and mounted in Canada balsam.
At the same time it must not be forgotten

that, when dried and preserved in this man-
ner, the real arrangement of the vessels is

more or less distorted, those lying in dif-

ferent planes being brought into the same,
and so on.

In Plate 31. figs. 33, 34, and 35, we have
given representations of three injections

viewed by reflected light,—fig. 35 being
taken from the liver of a cat, in which in-

jection made with vermilion was thrown
into the portal vein, and that with chromate
of lead into the hepatic vein ; fig. 34 is a
portion of the lung of a toad injected with
vermilion ; and fig. 35 is a portion of the

kidney of a pig, the arteries and Malpighian
tufts (Kidney) being filled with the red
(vermilion) injection, and the urinary tu-

bules with the white (carbonate of lead).

The tissues of the Invertebrata are so

soft, that the ordinary syringes and pipes

can rarely be used for injecting them, and
recourse must be had to a finer and lighter

form of apparatus. One recommended by
Jtusconi consists of a kind of trochar, con-
sisting of a needle and the quill of a crow,
partridge, or some small bird. In using it,

the small vessel through which the injection

is to be thrown is held with forceps against

the extremity of the trochar, and punctured
with the needle. The quill is next directed

into the puncture, and the needlewithdrawn.
The small nozzle of a syringe is then intro-

duced into the upper end of the quill, and
the injection thrown in. A form proposed
by Harting consists of a common glass

pipette of moderate width, and of a caout-

chouc tube the smaller end of which is

fastened by means of thread to the broader
end of a fine, curved, glass nozzle. In using

this apparatus, the pipette is first filled with
the injection, and its lower portion intro-

duced into the broader end of the caout-

chouc tube, which, from its conical form,

it accurately closes.

Automatic injecting was first introduced

by Ludwig ; and many methods have been
employed to utilize the pressure of the at-

mosphere instead of the force of a syringe.

The following is Rutherford's method:

—

A large jar of water attached to a pulley, so

that it can be elevated to any height. A
long elastic tube with a stopcock is con-
nected with the interior of the jar, near its

bottom, so that the water may flow out
when required. The other end of this tube
transmits the water into b, a large Woulfe's
bottle having three apertures. The bottle

contains air at the commencement. The
water i3 permitted to flow in by one aper-

ture, through a long glass tube which passes

to the bottom of the bottle. The air is

thereby driven out through the other two
apertures, one communicating with (c) a
mercurial manometer for indicating the
pressure, the other transmitting the air

through an elastic tube to d, a second
Woulfe's bottle containing the injecting

fluid. This bottle has two apertures. The
air is forced upon the surface of the fluid,

and a glass tube, reaching nearly to the
bottom of the bottle, transmits the fluid

thence to an elastic tube joined to a glass

or metal nozzle placed in the artery. Any
number of Woulfe's bottles corresponding to

d may be added, so that different injecting

fluids can be thrown in at the same time.

The pressure can be regulated with the
greatest nicety.

Different liquids for injection are also

usually requisite ; and many have been re-

commended. Among these may be men-
tioned :—1, indigo triturated with oil and
diluted with oil of turpentine ; 2, oil-paints

diluted with oil of turpentine ; 3, infusion
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of logwood (Hmmatoxylon) ; 4, solution of

carmine in size or in ammonia ; and 5, solu-

tion of alkanet in turpentine.

A considerable escape of the injection is

often unavoidable in these cases, and must
therefore not be heeded.

Some injectors simply introduce the in-

jection into the dorsal vessel or lacunas,

whence it is propelled to all parts of the

body by the circulation. Thus M. Agassiz

says that if the indigo injection (1) be in-

troduced in this way into insects, it is seen

to circulate almost instantaneously in every
part of the body, and on subsequently open-
ing the insect all parts of the body are

found to be coloured. We believe that

M. Blanchard also adopts this method.
Probably the best injections for this pur-
pose would consist of alkanet and tur-

pentine.

Self-injection occupies an important posi-

tion amongst the various modes. The vas-

cular system of the frog may be injected by
inserting a pointed glass tube filled with
the coloured injecting fluid into the vena
cava. The fluid passes into the heart, and
is distributed through the system by the
force of the heart itself. The biliary vessels

of living animals have been injected by
means of colouring-matter introduced into

the j ugular veins.

Toldt has injected the lymphatics on this

system ; and he introduces a granular pig-

ment (anilin ) precipitated by water from its

alcoholic solution into the blood.

The perfect injection of an organ or an
entire animal of considerable size is a
tedious and fatiguing process. We have
therefore contrived a very simple piece of

apparatus, which any one can prepare for

himself, and which effects the object by
mechanical means. It consists of a rect-

angular piece of board, 2' long and 10" wide,
to one end of which is fastened an inclined

Fig. 360.

piece of wood supported by two props, as

shown in fig. 360. The inclined portion is

pierced with three holes, one placed above
the other, into either of which the syringe

may be placed—the uppermost being used
for the larger, the lowermost for the smaller

syringe ; and these holes are of such size as

freely to admit the syringe covered with
flannel, but not to allow the lings to pass

through them. The lower part of the

syringe is supported upon a semiannular

piece of wood, fastened to the upper end of

an upright rod, which slides in a hollow

cylinder fixed at its base to a small rect-

angular piece of wood ; and by means of a

horizontal wooden screw, the rod may be
made to support the syringe at any height

required. The handle of the syringe is let

into a groove in a stout wooden rod con-

nected by means of two catgut strings with
a smaller rod, to the middle of which is

fastened a string playing over a pulley, and
at the end of which is a hook for support-

ing weights, the catgut strings passing

through a longitudinal slit in the inclined

piece of wood.
In use, the part to be injected is placed

in a dish of some kind containing warm
water.supported at a suitable height beneath

the end of the syringe by blocks of wood.
The syringe is then filled with injection,

passed" through the proper aperture in the

inclined board, and fitted to the pipe, the

stopcock being turned off. The rod and
strings are next adjusted, and, a suitable

weight being added, the stopcock is very

slowly turned on, and the effect watched.

If the handle of the syringe does not move,
more weight must be added, the stopcock

always being turned off when this is about

to be done.

A great advantage of this apparatus is,

that it sets at liberty the hands, so that an

escape of injection may be arrested, or fresh

warm water added, without interruption of

the process.

When it is not required to fill the capilla-

ries, but only the smaller arteries or veins,

the colouring-matters need not be prepared

by double decomposition, and the following

substances may be used :

—

Bed.—Size 1 lb. (avoirdupois wt),
vermilion 2 oz. (avoird. wt.).

Yellow.—Size 1 lb., King's yellow

(orpiment) or chrome-vellow, 2j oz.

White.—Size 1 lb., flake-white, 3J oz.

Blue.—Size 1 lb., fine blue smalt 6 oz.

Black.—Size 1 lb., lamp-black 1 oz.

Injections made with transparent solu-
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tions are very valuable to the minute ana-

tomist. Fine g'elatine is usually employed,
and is dissolved in water over a water-bath,

the colouring-matter already in solution

being then added, and the mass introduced

into a Woulfe's bottle, which must be im-
mersed in a warm water-bath. The injec-

tion takes long to do ; and the warmth must
be kept up. The colouring-matters usually

employed are prussian blue and carmine

—

the latter not in a state of complete solu-

tion, but partly precipitated by the addition

of a little weak acid from its alkaline solu-

tion. Strieker mentions that Thiersch,

whose transparent injections are wonderful,

uses a transparent green, and yellow,—the

former from ehromate of potash and nitrate

of lead, and the latter from a mixture of

this with blue. Beale, in order to avoid

the injecting of warm fluids, uses colour-

ing-matter, water, glycerine, and traces of

hydrochloric acid ; afterwards the injected

mass is placed in absolute alcohol.

Carter's carmine injection :

—

Dissolve 60 grains of pure carmine in

120 grains of Liq. Amnion, fort., and filter

if necessary; mix with this li oz. of hot
solution of gelatine (1 to 6 of water)

; mix
another J oz. of the gelatine solution with
86 minims of glacial acetic acid, and drop
this little by little into the solution of car-

mine, stirring briskly the whole time. Dry
or immerse, and harden in solution of

chromic acid ; cut with a sharp razor, and
mount in Canada balsam.

Dr. Beale recommends for the finest in-

jections the following:—Mix 10 drops of

the Tinct. Ferri Perchlor. with 1 oz. of

glycerine, and mix 3 grains of ferroeyanide

of potassium, previously dissolved in a
little water, with another 1 oz. of glycerine.

Add the first solution to the second gra-

dually, and shake ; and lastly add 1 oz. of

water and 3 drops of hydrochloric acid.

Injections may be preserved either in the

dry or wet state. For the former, sections

should be made, thoroughly dried upon
slides, then moistened with oil of tur-

pentine, and mounted in balsam. For pre-

servation in the wet state they must be
mounted in cells while immersed in dilute

spirit, Goadby's B. solution, or in chloride

of zinc (see Mounting and Peesehva-
tion).

We have not space to give a list of

injected preparations ; they are all very
beautiful, but we can only notice a few of

the most interesting. For practice in the

art of injecting, we may reccommend the
kidney of a sheep or pig,—one system of
vessels being alone filled with red or yellow
injection; and this should be the arterial.

Afterwards, in another kidney, the urinary
tubules may be injected first, with white
injection, and subsequently the arteries with
red or yellow. A portion of the small
intestine, exhibiting the general capillaries,

with the plexuses of the villi, forms a
beautiful object as prepared from the rabbit,

the rat, &c. Among other preparations
may be mentioned :—the liver of various

animals, as the cat, the rabbit, &c. ; the
lungs of the cat, rabbit, &c, in which the
capillaries are very minute ; those also of the
reptiles, as of the frog, triton, boa, and other
snakes, in which they are coarser, but very
beautifully arranged; the lungs of birds;

the kidneys of the frog and triton
; the web

of the frog's foot ; the ciliary processes and
choroid coat of the eye ; the gills of the eel

and other fishes ; the lungs of kittens, &c,
which have not breathed, the air-cells being
injected from the trachea ; the skin of the

frog, and especially of the triton, &c.

Bibl. Tulk and Henfrey, Anat. Manip.
;

Robin, Du Microscope, fyc. ;
Quekett, on

Inject. ; Goadby, in Wythes's ' Microscopist ;'

Frey, Das Mikros. 1865 ; Dr. Carpenter, The
Microscope, 4th edit. 1868; Strieker, Man.
Hist. i. 1870 ; Beale, How to Work e]-c.

;

Rutherford, Notes eye. 1872, Q. Mic. Journ.
;

Moseley, Q. Mic. Journ. 1871, p. 889, Inject.

Insects.

INODER'MA, Kiitz.—A genus of Pal-
mellacese (Confervoid Algae).

Char. Cells oblong, usually arranged in

longitudinal rows, loosely united by a soft

jelly ; thallus gelatinous, membranous,
irregularly expanded.

I. lameUosum. On submersed wood and
stones, everywhere.

Bibl. Rabenhorst, Fl. Alq. iii. p. 37.

INOME'RIA, Kiitz.—A genus of Oscil-

latoriaceae (Confervoid Algae) with calca-

reously hardened incrusting fronds, growing
on stones in fresh water. The fronds are

composed of vertical, parallel, whip-shaped
filaments, with the sheaths obscure, con-
nected together, and decomposed into very
slender fibrils above. Kiitzing supposes his

/. Roemeriana to be synonymous with Has-
sall's Lithonema crustaceum.

Bibl. Kiitz. Spec. Alg. p. 343, Icon. Phi/s.

ii.pl. 83 ; Hassall, Brit. Freshw. Ah/ce, p. 266,
pi. 65. fig. 3 ; Rabenhorst, Fl. Alg. ii. p. 223.

IN'OSITE.—A crystalline sustance called

2b
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muscle-sugar, which is found in the invo-

luntary muscles. It is identical with

phaseo-m&nnite, from the kidney-bean.

Bibl. Frey, Handb. Hist. 1870, p. 28;
Miller, Chemistry, vol. iii.

INSECTS.—A class of invertebrate arti-

culate animals.

Char. Head distinct, furnished with two
antenna? ;

respiratory organs consisting of

tracheae ;
cutaneous skeleton composed of

chitine.

Insects are distinguished from the Araeh-

nida by the head being distinct from the

thorax, and the presence of antennae ; and
from the Crustacea by the respirator}' organs

consisting of tracheae.

Most insects have three pairs of legs ; and
the body consists usually of thirteen seg-

ments—one for the head, three for the

thorax, and nine for the abdomen, the legs

being attached to the second, third, and
fourth segments. But in some (Myriopoda)
the segments of the body and the legs are

very numerous.
The cutaneous skeleton or integument of

insects probably consists of three layers—an
outer epidermic, an intermediate pigment,

and an internal fibrous layer ; but consisting

as it does of chitine, it is very imperfectly

resolvable into its elementary components.

The epidermic layer often presents a distinct

cellular aspect (PI. 28. rig. 30a), sometimes
the cells appearing as if flattened and over-

lapping (PI. 28. tig. 30c) and their free

margins fringed with minute hairs (fig. 306).

In other instances the epidermis appears

uniform and structureless. In its deeper

portion the epidermis is often strongly co-

loured by a resinous pigment, which is

removable by prolonged maceration in so-

lution of potash or in oil of turpentine. Be-
neath these imperfectly separable layers, is

another representing probably the cutis, and
consisting mostly of numerous secondary
layers made up of fibres, running parallel or

interlacing, and leaving fissures and tubes

between them, sometimes presenting a stel-

late appearance : these fibres may be sepa-

rated by maceration in caustic potash.

The outer surface of the integument of

insects is usually furnished with processes

of various kinds, as tubercles, hairs, spines,

scales, &c. (see Haibs and Scales). The
inner surface also gives off processes, which
form a kind of internal skeleton, serving for

the attachment of muscles, &c. In sketch-

ing the various parts of which the skeleton

is composed, it must be understood that

they are not always equally distinct, and
that upon their degree of development, form,

and general structure the characters of the

families, genera, and species are mainly
founded.
The head (fig. SGI a) consists of an upper

anterior portion (PI. 26. fig. 1 d), the clvpeus,

and an upper posterior portion (fig. 16), the
epicranium or vertex, which are sometimes
separated by a suture ; a posterior portion

or occiput (fig. 2+), by which the head is

articulated with the prothorax ; and a pos-

terior inferior portion ( fig. 3 n), the gula.

The eyes are situated upon the upper, an-

terior, or lateral parts of the head, and are

of two kinds, simple and compound. The
simple, called ocelli or stemmata (PL 28. fig.

2a; PI. 26. fig. 24 b), are usually from one

to three in number, but sometimes are

numerous in larvae
; they appear like shining

smooth specks (PL 26. fig. 4), and usually

form a triangle behind or between the com-
pound eyes. They consist of an arched,

round, or elliptical cornea, behind which is

a conical or cylindrical lens, which is sur-

rounded by a layer of pigment of various

colours, resembling a choroid membrane,
and is in connexion with a filament of the

optic nerve.

The tw-o compound eyes (fig. 3615) are

large, usually round or kidney - shaped
(PL 26. figs. 1 c, 3 c), situated upon the

upper and outer part of the head, and are

sometimes so large (as in the Diptera, Li-
bellula, &c.) as abnost or quite to touch
each other in front. They may be regarded

as composed of numerous simple eyes closely

aggregated ; their corneas vary in thickness,

are but slightly arched, quadrangular or

hexagonal in form, and in immediate con-

tact laterally. Hence the compound cor-

nea, when viewed from before or behind,

presents the appearance of a membrane with
numerous beautifully regular six- or four-

sided facets (PL 26. figs. 5 «, b). The facets

are very variable in number ; but often many
thousands are present. They are occasion-

ally broader in front than behind, and are

sometimes doubly convex (as in the Lepi-
doptera), at others concavo-convex (in Li-

bell/da, PI. 26. fig. 6 c), but usually the sur-

faces are parallel. The cornea possesses a
laminated structure.

Behind each cornea is a transparent cone

(PL 26. fig. 6/), representing a crystalline

lens, the apex of which is imbedded in a

transparent rod or pyramid laminated in

structure, corresponding to a vitreous hu-



INSECTS. [ 419 ] INSECTS.

mour; and this is probably continuous with
a branch of the optic nerve. The length
of the lens is variable, in the Diptera being
very short, whilst in the Coleoptera and

Lepidoptera it is five or six times as long

as broad, and in Libelhda it even exceeds

this length. The compound cone, consist-

ing of the lens and vitreous humour, is sur-

Fig. 361.

Diagram showing the principal parts of the cntaneous skeleton of a grasshopper.

a the head, with the eyes b and the antennae c; d, the thorax, consisting of e the prothorax, to which the first pair
of legs/ are attached ; g, the mesothorax, to which the first pair ofwings A, and the second pair of legs i are attached ;i

k, the metathorax, to which the second pair of wings I, and the third pair of legs m are attached ; n, abdomen ; m,
femur ; o, tibia with its spines, and p tarsus with its claws.

rounded by a sheath of pigment, forming a
choroid membrane (PI. 26. tig. 6g), in which
numerous trachea? ramify; this extends over
the front of the base of the cone, leaving,

however, a small pupillary space or pupil,

which is separated from the back of the

cornea by an anterior chamber (fig. 6d).
The antenna are noticed underAntenna.
The tropin or organs of the mouth vary

in structure in the different orders, but the

following form the typical parts : an upper
central single piece, the labrum, or upper
lip (PI. 26. figs, le, Be, 22a), forming the
upper boundary of the mouth, and articu-

lated at its base with the clypeus. A lower
single piece, forming its lower margin, called

the labium or lower lip (PI. 26. fig. 2 i, I, m).
This consists of several parts : the most
posterior is the mentum (fig. 3 I), which is

articulated posteriorlywith the gula (fig. 3 «).

Sometimes an intermediate portion occurs,

the submentum (fig. 3 m); at others this is

consolidatedwith the occiput (fig. 2m). The
most anterior portion is the ligula (figs. 2,

3 i), which is frequently notched or lobed,

and is sometimes furnished with two lateral

portions called paraglossse (fig. 2*). Between
the ligula and the mentum or submentum
are the palpigers, one on each side (fig. 2 i)

;

these are sometimes united, and to them
the labial palpi (figs. 2, 3 k) are attached.

Below the labrum are the mandibles, one on
each side, forming two strong curved jaws,
and frequently furnished with powerful
teeth (figs. 3/, 22 5) ; these are the proper
organs of manducation. Below the mandi-
bles are two other lateral organs, the maxillae

(figs. 1,2, 3 g ; fig. 22 c) ; they are usually

less firm than the mandibles, and serve to

hold and convey the food to the back of the
2e2
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mouth. Each maxilla is furnished with a

jointed palp (tigs. 1, 2, 3 h), and sometimes
with an appendage called the galea or

helmet (fig. 22 *), and an inner curved and
acute portion termed the lacinia or blade

(tig. 22 t). In some insects there is a di-

stinct soft and projecting organ, forming the

floor of the mouth, the lingua or proper

tongue (fig. 22 d) ; the tongue of the cricket

(fig. 23) is a favourite and beautiful micro-

scopic object.

These structures are best examined in the

Coleoptera or Orthoptera, in which most of

the parts we have described are distinct. In

the other orders they are altered in structure

to adapt them to the nature of their food.

Thus in the Lepidoptera, the labrum and
mandibles are reduced to three minute tri-

angular plates ; the maxilla? are elongated

to form the antlia (Antlia), at the base of

which a pair of minute palpi are often to be
detected. The labium is small, triangular,

and furnished with a pair of large palpi

clothed with long hairs or scales, andserving
for the defence of the antlia.

In the Hemiptera (PI. 26. figs. 26, 27),

the labrum is short and pointed, and over-

laps the root of the rostrum ; the mandibles

and maxillae are transformed into slender

lancet-like organs (the maxillary palpi being

obsolete), enclosed within the equally elon-

gated horny and jointed rostrum or labium,

the labial palpi also being obsolete.

In the Diptera (PI. 26. figs. 29, 30),

the five upper organs, together with the

internal tongue, are elongated into lancet-

like organs, the maxillary palpi being

attached to the base of the maxdlfe. These
six organs are enclosed in a fleshy thickened

piece (the labium), often terminated by two
large lobes which act as suckers. In many
species, however, some of these lancet-like

organs are obsolete. This kind of mouth is

termed a proboscis.

These varieties are further noticed under
the heads of the genera selected for illustra-

tion.

Behind the head is the thorax. This

consists of three rings or pieces, each of

which supports a pair of legs (fig. 361 e, g,
k). The first ring is called the prothorax
(e), the second the mesothorax (g), and the

third the metathorax (k). Each of these

rings consists of a dorsal and a sternal piece
;

the dorsal half-rings are called the pro-

notum, mesonotum, and metanotum ; the
ventral or sternal the prosternum, meso-
6ternum, and metasternum. In the four-

winged insects, the anterior wings are
attached to the central piece or mesothorax
{(/), the posterior wings to the metathorax
(k). In the Diptera, the wings are attached
to the mesothorax, and the halteres to the
metathorax. Various other subdivisions
have been made of these parts, but they are

too numerous to mention here. It may be
remarked, however, that the epimera are the
pieces to which the basal joints of the legs

are directly attached ; that the under part of

the thorax or pectus is sometimes furnished
with an elongated acuminate appendage, the
sternum; and that the scutellum or shield

is a piece existing at the upper and back
part of the mesonotum, and extending be-
tween the wings.
The legs (usually called feet) are placed

on the underside of the body, and are joined
to its segments at an articular cavity exist-

ing between the sternum and the epimeron,
called the acetabulum. Each leg usually
consists of five parts. The first is the hip
or coxa (PL 28. fig. 9 g) ; but sometimes
there is a small very movable piece between
the epimeron and the coxa (PL 28. fig. 9,

between f and g), called the trochantin

;

this, however, is generally absent or con-
solidated with the coxa. The second joint
is the trochanter ( PL 28. fig. 9 h) ; it is

mostly small, and annular. The third is the
thigh or femur (fig. 361 m ; PL 27. figs. 4,

5, 7 d), the thickest and usually the largest

j oint of the leg. Next comes the fourth , the
tibia (fig. 361 o PL 27. figs. 4, 5, 6, 7 c),

which is thinner, usually compressed, and
frequently furnished with spines, spurs, or

other appendages, especially at its end ; in

the ant the tibia? have each a beautiful

pectinate process. The last portion is the
foot or tarsus (fig. 361/) ; PL 27. figs. 6, 7 a),

which consists of several joints arranged in

a row. The number of these j oints varies in

different insects ; sometimes it is different

in the anterior and posterior pairs of legs

;

they are, however, most commonly five.

The last joint of the tarsus is usually fur-

nished with appendages, in the form of

hooks or claws, mostly two, and frequently

serrated, especiallj- near the ba*e. Some-
times also it has two or three delicate mem-
branous or fleshy cushions, called pulvilli

(PL 27. figs. 7 & 8) ; these are more or less

covered with hairs, which are sometimes
terminated by little disks (fig. 9), and by
which it is supposed that the insects are

enabled to ascend or adhere to polished

surfaces in opposition to gravity. In other
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insects elegant brush-like appendages are

met with in the same situation. Disks of

the same kind but larger, and peculiarly-

arranged hairs, sometimes occur upon the

upper joints of the tarsus (PL 27. fig. 6, Dy-
tiscps ; and fig. 4 a, Apis).
The structure of the legs of insects in the

larval state (PI. 27. figs. 32, 33) differs con-

siderably from that of the imago as de-

scribed above.

The icings are dry, membranous, and
transparent organs, consisting of two layers,

which are confluent at the margins, and are

folds of the integument. Between them
run canals, commonly called veins, nerves

oi nervures, which are more or lessnumerous
and ramified ; and upon their arrangement
the distinguishing characters of the genera
&c. are sometimes founded (Wings). The
veins are formed by two wide horny half-

canals in the upper and under plates, of

which the wings consist. The main veins

arise from the point of attachment of the
wings to the thorax, and gradually diminish
in diameter until they reach the extremity
of the wings. The veins convey the circula-

ting liquid, and contain each a tracheal

branch, which communicates with the

trachea? of the thorax. Each nervure con-

tains a trachea; and the blood circulates

around it. In flight they are said to be
distended and the wings kept expanded, by
air from the interior of the body. In some
kinds of wings the circulating currents are

not confined to narrow channels as in the
veins, but traverse a large part of the

breadth of the wings (Coccinella).
Most insects have four wings ; but in

some the males only are furnished with these

appendages. In the Diptera, the posterior pair

of wings are rudimentary, being replaced

by two little club-shaped bodies, called the
halleres, poisers, or balancers. In this order

also, and in some insects belonging to other

orders, a pair of small and rounded membra-
nous or scaly appendages are attached to

the back of the base of the first pair of

wings, called in the former the squamae
halterum, and in others, alulae or winglets.

The anterior pair of wings are in some
insects, as in the beetles (Coleoptera), hard,

homy, and opaque, forming wing-covers or

Elytba (fig. 367). from the presence of a

homy layer. And the lower wings, which
are usually larger, are folded together
beneath them, when at rest. In others, the
posterior wings disappear, and the elytra

coalesce at their inner margins. Sometimes

the anterior wings are horny or leathery at

the base, and membranous towards the

summit (fig. 366) ; these arecalledhemelytra.

At others, all the wings are thin, membra-
nous, and transparent, as in the Hytnenoptera

and Neuroptera.

In the Lepidoptera, they are covered with
beautiful feathers or Scales.

There are also other modifications of the

wings of certain insects, adapting them for

special functions. In the Orthoptera these

modifications are the agents producing the

well-known chirping sounds, as in the male
cricket and grasshopper. In the common
house-cricket, Acheta domestica, each of the

upper wings or elytra exhibits a clear space

near the centre (PI. 27. fig. 10 a), traversed

by a single vein only, or at least by a very

few veins. This space has received the name
of the drum or tympanum. Bounding it ex-

ternally is a large dark longitudinal vein,

provided with three or four elevated longi-

tudinal ridges. Immediately in front of the

tympanum, near the base of the elytra, is a

transverse homy ridge, tapering outwards
and furnished with numerous short trans-

verse ridges or teeth, and forming a kind of

file or bow (PI. 27. fig. 10 6). When the

two elytra are rubbed across each other, the

bow being drawn across the ridges gives

rise to the peculiar sound, the intensity of

which is increased by the tympanum acting

as a sounding-board. The apparatus of the

grasshopper is essentially of the same struc-

ture. It must be stated, however, that va-
rious other explanations of the origin of the

stridulating noise produced by these insects

have been given. Thus by some authors the

two bows are stated to work across each
other, whilst by others the legs are supposed
to act against the bow. This subject pos-

sesses interest for future observation.

In other insects, there is a peculiar mecha-
nism for uniting the anterior and posterior

wings of each side, so that they may be kept
steady and may act in unison during flight.

In the Lepidoptera, the moths only are pro-

vided with a minute hook arising from the

base of the costal nerve of the lower wing,
and inserted into a socket near the base of

the main nerve, on the under side of the
upper wing. In the Hymenoptera, there are

many such hooks arranged along part of the
costal nerve at the anterior and upper
margin of the second pair of wings (PI. 27.

fig. 13). When the wings are expanded,
these attach themselves to a little fold on
the posterior margin of the anterior wing
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(fig. 11 re), along which they play freely

when the wings are in motion, sliding to and
fro like the rings on the rod of a window-
curtain. These hooks are somewhat twisted

towards their free end, recurved and some-
times notched at the point. They vary in

number in different genera and even in

the sexes. In the Hemiptera the whole
margin of part of the anterior wing is hooked
over a corresponding recurved part of the

posterior, so as to produce the same effect.

The halteres of the Diptera and the elytra

of beetles present in certain parts a multi-

tude of vesicular projections of the external

membrane ; and a nervous filament passes

to each. Braxton Hicks considers them to

be organs of smelling.

The abdomen (fig. 361 re) forms the third

and terminal portion of the body of insects.

1 1 usually consists of nine or ten rings or

joints, the posterior of which, however, are

sometimes so concealed, so small or so fused

with the others, that they appear to be
absent. The abdomen contains the prin-

cipal part of the alimentary canal and its

appendages, with the organs ofreproduction.

The alimentary canal varies in length in

different insects, and even in the same insect

at various periods of its development. It

consists ofthe following parts:—1. Theceso-
phagus (PI. 28. fig. 2 b), a muscular organ
extending through the thorax ; it is some-
times dilated to form a crop or ingluvies, as

in the Lepidoptera, Hymenoptera, and Di-
ptera ; and this occasionally forms a lateral

sac, connected with the oesophagus by a
narrower portion only, and called a sucking
stomach. 2. Next follows the muscular
stomach, proventriculus or gizzard (PL 28 c),

which is distinguished by the frequently

great development of its lining membrane
into plates, teeth, or hooks of horny tissue

(PI. 27. fig. 1) ; these serve to triturate the

food, and have long been known as beautiful

microscopic objects. 3. This is succeeded by
a long cylindrical true stomach or ventri-

culus (d), in which digestion takes place.

4. Behind this is a longer or shorter small

intestine (PI. 28. fig. 2, between d and f),
terminating in 5, a dilated portion, forming
a large intestine or colon ; behind which is

a short rectum. The structure and length

of the parts of the alimentary canal vary
generally according to the nature of the
food, although this is not always the case in

regard to the latter.

The alimentary canal is covered by an
outerhomogeneousperitoneal layer; beneath

which is a muscular coat, consisting of lon-

gitudinal and transverse fibres. Internally

it is lined by a homogeneous epithelial layer,

consisting, in part at least, of chitine. Be-
tween the latter and the muscular coat, at

the middle ofthe alimentary canal, is a layer

of cells, which probably perform a glandular

function. The large intestine orcolon of most
insects in the imago state contains from
four to six peculiar organs of doubtful

nature, arranged in pairs, either transversely

or longitudinally. These consist of trans-

parent rounded, oval, or elongated tubercles,

projecting inside the colon, sometimes with
a horny ring at the base, and traversed by
tufts of trachese. These organs are most
numerous in the Lepidoptera. They are

never found in insects in the larva- or pupa-
state.

In most insects salivary glands are present

as one, two, or rarely three pairs of colour-

less sacs or tubes of very variable form and
length, sometimes scarcely extending beyond
the prothorax, at others accompanying the

alimentary canal into the abdomen. They
consist of an outer homogeneous envelope,

lined with colourless nucleated cells, and
frequently have one or more distinct ducts,

sometimes containing a spiral fibre ; they
terminate near the mouth, in some insects

the ducts previously expanding into a reser-

voir.

A distinct liver is not present in insects,

its function beingperformed bytheglandular
cells in the walls of the true stomach. In
many insects, crecal appendages arise from
the latter, and also contain cells which se-

crete a biliary liquid.

In some insects the small intestine is fur-

nished with glandular appendages in the

form of tubular casca, probabty representing

a pancreas.

Intimately connected with the digestive

and assimilative process is a curious organ
called the fatty body. This attains its maxi-
mum of development towards the end ofthe
larval period ol existence. It consists of a

number of fat-cells imbedded in a reticular

or lamellar tissue ( PI. 28. fig. 28) , composed
of a number of somewhat angular lobes con-
nected by narrow processes having inter-

spaces between them. These are originally

formed from rounded nucleated cells, which
have given off anastomosing processes (fig.

29). It is traversed by a number of slender

tracheae, and occupies the interspaces of the

various abdominal organs. Each lobe con-
sists of an outer structureless membrane,
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enclosing the fatty matter imbedded in an
amorphous or granular substance. It ap-
pears to form a reservoir of nourishment for

the insect during the pupa-state.

In most insects are found several slender
and elongated, mostly simple, tubular glands,
opening by simple or united ducts into that
end of the true stomach corresponding to
the pylorus (PI. 28. fig. 2 e). Their free ends
are either coecal or uuite with each other.
They are often very long, and much con-
voluted around the intestines, sometimes
presenting a varicose appearance, and di-
lated near their termination. These are the
Malpighian vessels, and they probably per-
form the function of a kidney, uric acid
having been found in them. They are
usually yellowish or brownish, and consist

of a homogeneous outer coat lined with
epithelial cells. Some authors, however,
consider that the renal organ is represented
by one or more long vessels convoluted
upon the colons and opening close to the
anus. And we have found in the cater-

pillar of the fox-moth, Lasiocampa rabi,

numerous long convoluted tubes, of a
milk-white colour, filled with perfect octa-
hedra and prisms of oxalate of lime.

These tubular organs terminated in the
rectum close to the anus by very slender

ducts, whilst at the upper ends, which
reached to about the anterior third of the
body, they were coiled upon themselves, or

united with each other.

Other glandular or secreting organs also

occur in insects. Thus organs correspond-
ing to the cutaneous glands of the Vertebrata
are often met with as rounded glandular
cysts diffused beneath the integument, and
called glandulse odorifera3 ; they open at the
junction of the segments of the body, or at

the joints of the legs, by very short ducts,

and pour out a strongly-smelling secretion.

In other insects, similar organs are concealed
at the posterior end of the body, and pour
out their secretion near the anus. Among
the Hynienoptera, the females are often fur-

nished with a glandular apparatus which
secretes the poison of the Stixg.

Spinning organs. A large number of those

insects which undergo perfect metamorpho-
sis are furnished in the larval state with
spinning organs, with the secretion of which
many larva?, before entering the pupa state,

weave a cocoon or enclose a cavity in which
to pass their period of rest, while others use

this secretion for agglutinating foreign

bodies to serve the same purpose. The

glands secreting the silk consist of two long,

tubular casca (PL 27. fig. 16), which in a
more or less coiled state occupy the sides of

the body, and terminate anteriorly in two
narrow excretory ducts, dilated to form a
reservoir, and the common orifice of which
opens outside the mouth on a short tubercle

beneath the labium. The caterpillar is able to

compress the silken threads by the contrac-

tion of an angle formed by the two capillary

tubes at their point of union, and is thus
enabled to suspend itself by the threads.

The material of the silk is always colourless,

and derives the colour which it presents in

certain instances from a varnish secreted in

the reservoirs, and issuing along with the
former.

The heart in insects exists as a long con-
tractile dorsal vessel, constricted at intervals.

This terminates posteriorly in a blind end,

and is narrower in front. The posterior

portion performs the functions of a heart,

whilst the anterior represents an aorta, and
conveys the blood from the heart to the

body. From the mouth of the aorta the
blood passes without any vascular walls, in

regular currents taking all directions, and
running into the antennas, the extremities,

the wings, and other appendages, returning

as a venous cm-rent. The blood finally

forms two principal lateral currents di-

rected towards the end of the abdomen

;

and, accumulating in the neighbourhood of

the heart, is brought by its diastole through
the lateral valvular tissues existing in it,

whence it is again driven through the aorta

as before. The walls of the dorsal vessel

consist of longitudinal and transverse fibres,

surrounded externally by a very delicate

peritoneal layer. The cavity of the heart is

lined by another delicate membrane, which
in the constricted parts forms internal val-
vular projections, whereby the dorsal vessel

is divided into as many chambers as there
are constrictions. Each of these cardiac

chambers is furnished at its front end, right

and left, with a fissure which can be closed

internally by a valvular membranous fold.

The cardiac chambers contract in regular

succession from behind forwards, and thus,

with the aid of the valvular apparatus, which
prevents the lateral exit of the blood, pro-

pel this liquid into the aorta. This is no-
thing more than a continuation of the most
anterior heart-chamber, and runs as a simple
narrow tube beneath the back of the thorax,

where it terminates either in a single aper-

ture, or divides into several short branches,
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which also terminate suddenly in open ori-

fices. The number of chambers varies ; but

very frequently there are eig'ht.

In the antennae, legs, and other appen-

dages of the body of insects, the arterial and
venous currents may be seen running toge-

ther, whilst in the wings the currents are

distinct.

Minute capillaries have been detectedvery

generally diffused.

The blood of insects usually consists of a

colourless liquid containing' rounded or oval,

colourless, nucleated corpuscles (PL 40. tig.

33) ; but sometimes it is yellowish or green-

ish, and rarely red.

The respiration of insects is effected by
means of TitACHTj/W, two or more large

trunks of which usually traverse the body
longitudinally, giving off branches which run

in all directions, and communicating with

the air by numerous short tubes, connected

at or near the sides of the body with orifices

termed Spiracles or stigmata. Of those

insects which live in water, some have stig-

matic orifices which are brought into rela-

tion with the air at the surface of the water
;

whilst others in the larval state respire the

air mixed with the water in which they live,

this process being facilitated by the presence

of external branchiae, or processes of the in-

tegument in the form of leaves, plates, or

hairs, through which numerous trachea?

ramify in every direction.

The nervous system of insects consists

essentially of a series of ganglia arranged in

pairs, one for each segment of the body, and
situated between the alimentary canal and
the under surface of the body. The ganglia

of each pair are mostly united with each

other, but sometimes distinct, and are con-

nected with those adjacent by longitudinal

cords. The uppermost pair of ventral ganglia

are connected by two lateral cords surround-

ing the oesophagus with a large cephalic gan-

glion or brain. From the ganglia branches

are distributed to all parts of the body. A
sympathetic system of nerves is also present.

Want of space compels us to limit the

notice of the reproductive organs to the de-

scription of PI. 27. figs. 18 & 19.

Many insects undergo complete metamor-
phoses, between the period at which they are

hatched and that at which they attain their

full development. On first leaving the egg',

they assume a more or less worm-like form,

known as the larva, caterpillar, or maggot.
The next stage is that in which they usually

neither move nor take food, when they form

the nympha, pupa, or chrysalis. This state

is succeeded by that of the perfect insect

or imago. In other insects, however, among
the Orthoptera, Hemiptera, and Neuroptera,
the metamorphosis is incomplete, the bod}',

legs, and antennas of the larva being nearly

similar in form to those of the imago, but
the wings are wanting. In some insects,

also, of the above orders, the pupa con-
tinues to be active, differing only from the

larva in its larger size,and in having acquired
rudimentary wings (PI. 28. figs. 15, 17, 21).

In some insects the only change consists

in ecdysis, without material alteration in

structure. Parthenogenesis occurs ; and
some larvos reproduce.

Examination, tyc. The external parts and
organs of insects are usually examined as

opaque objects, the animals being held in

the stage-forceps. This method, however, is

often very unsatisfactory ; and the best is

to press them as much as possible between
two slides, without crushing, and to fasten

the slides together with india-rubber bands
or tine string, so that the parts may dry in

the compressed form. When subsequently

soaked in oil of turpentine, and mounted in

balsam, they will become much more trans-

parent and distinct. By prolonged macera-
tion in turpentine, the whole of the pigment
may be removed, which causes the structure

to be seen very distinctly. When the organs

are veryhard and thick, theymay be softened

by boiling water, or solution of potash,

before being pressed between the slides.

The internal organs, which are very deli-

cate, must be brought to view by dissection

under water, the insect being fixed by pins

stuck into the leaded cork (Lnteop. p.

xxiv).

The smaller and more delicate insects,

aquatic larvae, &c. are best preserved in so-

lution of chloride of calcium or glycerine,

mounted in suitable glass cells.

To preserve insects for the future exami-
nation of the internal structure, they should

be kept in solution of chloride of zinc ; but

when very soft and fragile, they may be kept

in spirit and water.

Insects are divided into two sections, and
these into twelve orders, thus :

—

Section 1. Apiropoda.

Char. Legs numerous ; thorax not sepa-

rated from the abdomen.

Ord. 1. Myriopoda. Wings absent ; legs

numerous (24 or more), terminated by
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mi

mi

a single claw ; eyes collected into two
groups, variable in number, sometimes
absent (fig. 362).

Section 2. Hexapoda. Legs six ; thorax
distinct from the abdomen.

Ord. 2. Thysanura. Wings absent; not
Jergoing metamorphosis ; not parasitic

;

South furnished with mandibles and
maxillae; eyes simple, in two groups;
abdomen mostly terminated by setae or a
bifid tail.

Ord. 3. Anoplwra or Parasitica (Lice, PL 28.

figs. 3-8). Wings absent ; not under-
going metamorphosis; parasitic (eyes two,
simple, sometimes none).

Ord. 4. Suctoria or Siphonaptera (Fleas).

Wingless ; metamorphosis complete
;

mouth suctorial; rostrum composed oftwo
serrated laminae and a thin suctorial seta,

included in a jointed two-valved sheath.

Ord. 5. Strepsvptera or Rhipiptera. Males
with four wings ; anterior wings two small

Fig. 362.

lulus terrestris. Magnified 4 diameters.

movable corpuscles
;

posterior wings
large, membranous, in the form of a qua-
drant of a circle, longitudinally folded like

a fan. Females, apterous, vermiform,
without legs. Metamorphosis complica-

ted ; mandibles two, narrow, somewhat
curved

;
palpi two, biarticulate, far apart,

inserted beneath the head (larvae, pupae,

and females living parasitically in Hyme-
nopterous insects).

Ord. 6. Diptera (Flies). Wings two, with
alulets at the base ; two halteres ; mouth
suctorial; labium not furnished with palpi,

prolonged into a proboscis or sheath, and
enclosing setse variable in number

;
palpi

(maxillary) two, at the base of the pro-

boscis ; metamorphosis complete.

Ord. 7. Hymenoptcra (Bees, Wasps, &c).

Fig. 363.

smaller, and with fewer veins ; maxillae

elongate, generally slender, sheathing the

labium ; abdomen of the females almost
always terminated by an ovipositor or a
sting; metamorphosis complete (fig. 363).

Ord. 8. Lepidoptera (Butterflies, Moths).
Wings four, membranous, covered with
coloured scales ; mouth furnished with
an involute, spiral tongue, composed of

the elongated maxillae ; metamorphosis
complete (fig. 364).

Fig. 364.

Tenthredo nassata.

Magnified 2 diameters.

Wings four, membranous, posterior ones

V
Danais Plexippe.

Nat. size.

Ord. 9. Neuroptera (Lace-wings, Dragon-
flies, &c). Wings four, membranous, ge-
nerally pellucid, reticulated, naked, very
often equal ; mouth not suctorial, but
mostly made for manducation ; mandibles
in some obsolete ; females never furnished
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with a sting, and but rarely with a borer or

exserted oviduct ; metamorphosis mostly
incomplete, in some complete (fig. 305)

.

Fig. 305.

Orel. 11. Orthoptera (Grasshoppers, Crickets,

&c). Wings four, the upper coriaceous,

veiny, the inferior membranous, longitu-

dinally plaited like a fan ; mouth serving

Fig. 367.

Libellula depressa.

Nat. size.

Orel. 10. Hemiptera (Bugs, &c). Wings
four, all membranous, or the anterior ones

coriaceous at the base, and thicker ; mouth
with a jointed rostrum (labium), en-

Reduvius tuberoulatus.

Nat. size.

sheathing seta: (mandibles and maxillas)
;

palpi none ; metamorphosis with few ex-

ceptions incomplete (fig. 366).

Cerambyx fedilis.

Nat. size.

for manducation, with strong mandibles ;

maxillae furnished with a cylindrical hel-

met ; metamorphosis incomplete.

Orel. 12. Cokoptera (Beetles). Wings four,

anterior hard, coriaceous or horny (elytra),

covering the posterior, which are mem-
branous and transversely folded ; mouth
formed for manducation, furnished with
mandibles, maxilla?, and palpi, both labial

and maxillary ; metamorphosis complete

(fig. 367).

Bibl. Newport, TodaVs Ci/cl. Anat. and
Phi/s. art. Insects ; Kirby and Spence, Intr.

to Entom. ; Burmeister, Hanclb. d. JEntom.

(tr. by Shuckard) ; Newman, Mist, of In-
sects ; Siebold, Lehrb. d, vergl. Anat.

;

Straus-Durckheim, Cvnsid. general, s. CAnat.
Oomp. d. Anim. Artieid. ; Westwood, Intr.

to the Class, of Insects ; id. Butterflies of
Great Britain ; V. d. Hoeven, Handb. d.

/Cool. ; Stephens, Man. of Brit. Beetles, and
Brit. Entom. ; Laporte and Gory, Hist. nat.

d. Insect. ; Spry and Shuckard, Brit. Coleopt.

;

Kirlry, Monor/r. Apnm Anr/l. ; Curtis, Brit,

Entom. : Panzer, Deutsch. Inscli. ; Walker,
Inseetit Brit. ; Dallas, El. of Entom. ; Ann.
des Sc. Nat., the Ann. Nat. Hist., and the

Linn, Trans, passim ; Fabre, Ann. des Sc.

Nat. ser. 4. vii. ; Oaniu,/i» - wiss. Zool. 186'.';

Kowalevsky, Mem. dc I'Acad. St.-Petersb.

t. xvi. 1871; Douglas and Scott, Hemip.
Hetrr. Bay Soc. ; Schultze, Q. Mic. Journ.

1868; La'ndois, Schi/tze's Arc/iii; 1867;
Lyonet, Ann. des Sc. Nat. ser. 2. t. v.

;

Lacaze-Duthiers, Ann. des Sc. Sat. ser. 3.
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t. xix. ; Huxley, Linn. Trans. 1858, p. 290

,

Gerataecker, Klass. und Ordnung ; Weis-
mann, Entwick. der Dipter. ; Herold, Ent.
der Schmetter. ; Metsehnikow, Zeit. fur wiss
Zool. B. xvi. ; Siebold, in Mailer's Archiv
1837; Ley&ig,Lehrb. der Hist.; Gegenbauer,
Vergl. Anat. 1870 ; Lubbock, Linn. Trans.'.

Nature Series, Phil. Trans. ; Scudder, Entom.
papers in Smith. Inst. Trans. 8,-c. ; Braxton
Hicks, Joum. Linn. Soc. i. p. 136 ; id. Linn.
Trans, xxii. p. 141, xxiii. p. 189 ; T. West.
Linn. Trans, xxii. p. 393 ; Hepworth, Q.
Mic. Journ. ii. p. 158 ; Packard, Mem. Acad.
(Peabodg) Entomol.
INSILEL'LA, Ehr.—A genus of Diato-

macese.

Char. Frustules aingle, fusiform, with a
turgid ring (hoop ?) interposed between the
valves, which are equal. (Represents a
terete Biddulphia.) Marine.

I. africana. Frustules with four constric-

tions, broader and subgloboae in the middle,
diminishing in size towards the acuminate
ends ; no markings viaible (by ordinary illu-

mination) ; length 1-530.

Found on the coast of Africa.

Bibl. Ehr. Bet: d. Berl. Akad. 1845, p.

357 ; Kiitz. Sp. Ala. p. 32.

INTERCELLULAR Passages,Spaces,
&c. of Plants.—Where the cells of vege-
table tissue are of any but six- or twelve-
sided forma, interspaces must exist between
them. These are especially evident in pa-

Fig. 368.

Vertical section of half a leaf of a Potamogeton, with
air-spaces I.

Magnified 200 diameters.

renchyma formed of rounded cells, where
there exist of course, angular, intercom-
municating, intercellular passages. The
stomata of Leaves always communicate
with such intercellular passages, larger in

the lower part of the parenchyma of leaves.

Intercellular spaces are lacunae of larger

size, definite or indefinite in form, bounded
by a number of cells of less capacity than

the apace itself. These are especially large

and abundant, as air-receptacles, in aquatic

plants, both in the sterna and leaves, as in

the Nymphaeacefe, Naiadaceaa (fig. 368),
and Hydrocharidacese, &c, but also com-
mon in most Monocotyledonous plants, such

aa Juncacess (PI. 38. fig. 18), Araceae,

Grassea, &c.

Intercellular apaces and canala likewise

serve as Receptacles for Secretions, as

in the case of the glands of the Aurantia-

cese (fig. 280) (aee also Glands), and the

turpentine-canals of the Coniferae. The
milk-vessels of plants appear to be formed
sometimes in intercellular canals, sometimes
out of cells (Laticipeeotjs Tissue).

Bibl. General works on Structural Bo-
tany.

INTERCELLULAR SUBSTANCE op
Plants, oh, Secondary Cell-deposits.
—When we make fine sections of many
kinds of cellular structure, as for instance

of the horny albumen of the seeds of Palms
(Areca, PI. 38. fig. 21) or other plants, of
the collenchymatous tissue beneath the epi-

dermis of the Chenopodiacese, &c, of the
substance of cartilaginous Algae, of many
woods, &c, we find an appearance of inter-

vals between the lines bounding the com-
ponent cells, which intervala are filled up
with apparently homogeneoua aubatance.

Thua seen and no further investigated, the
interposed matter was formerly described

as intercellular substance, a peculiar form of
vegetable organization ; and some went so

far as to imagine that cells originated free

in this, and subaequently became glued to-

gether and fixed by the solidification of the

whole (Unger and Endlicher). The appli-

cation of dilute sulphuric acid to prepara-

tiona of this kind, with iodine, generally

showa clearly that the supposed intercellu-

lar substance consists of secondary deposits

reaUy inside the cells (PI. 38. fig. 22). Re-
cent observations go to prove that the
supposed intercellular substance, a matter
secreted or otherwise produced between the

cells of a tisaue, is of very rare occurrence,

even if existing at all. Probably the
appearance ia produced by modification of

the cell-wall. See Epidermis and Se-
condaby deposits, Wood and Albumen,

Btbi.. Mohl, the papers cited under Cell-
membrane ; Unger, Grundziige der Anat.
u. Phys. der Pfl. Vienna, 1846. p. 18 ; Mul-
der andHarting, Phys. Chem. (Edinb. 1849),

pp. 399, 469 ; Hartig, Ann. des Sc. Nat. 2 ser.

v. ; Wigand, Intercell. subst., fyc, Brunswick.



INTESTINES. [ 428 INTESTINES.

1850 ; Colin, cle Cuticula, Linn<?a, xxiii.

p. 337, 1850 ; Sehacht, PflanzenxeUe, Berlin,

1852, p. 76 ; Bentley, Man. Bot. ;
Heufrey

(Masters), Ehm. Course.

INTESTINES.—The intestines consist

of three coats, an outer, peritoneal (Perito-
neum), an inner or mucous membrane, and
an intermediate muscular coat.

The areolor tissue of the mucous mem-
brane is often indistinctly fibrous, especially

its inner portions, where it forms the base-

ment membrane ; it contains scattered,

roundish, elongate nuclei, without elastic

tissue. Between the proper mucous mem-
brane and the submucous tissue, is situated

Fig-. 300.

Hagni

Perpendicular section of the wall of the lower part of
the ileum of the calf : a, villi; b, Lieherkiihn's glands:
r, muscular layer of the mucous membrane: d, follicle

of a Peyer's gland ; e, subjacent portions of the submu-
cous tissue

;
/.circular muscular fibres; g, longitudinal

ditto.

a layer of longitudinal and transverse un-
striped muscular fibres, frequently, how-
ever, indistinct in man.

The epithelium of the intestines consists

of a single layer of cylindrical cells, con-
taining a transparent oval nucleus, with one
or two nuclei, and granular matter.

The free border of uninjured epithelium-

cells presents a broad seam or hem, which
exhibits a fine striatum running parallel to

the long axis of the cell. Besides the

ordinary cylindrical or columnar cells, and
constituting a very remarkable appearance,

are certain cup-, bell-, or goblet-shaped

structures, the open mouths of which are

directed towards the cavity of the intestine,

and which contain at their base a mass of

protoplasm of variable size with or without
a nucleus. It is a question whether or not

these goblet-cells are modified epithelium-

cells, or represent peculiar morphological
elements. Occasionally portions of these

cells are cast off, and give rise to cup-like

bodies.

The surface of the small intestines is

covered with Villi, which are absent in the

large intestines, and in every villus one or

two spaces are found, constituting the origin

of the lacteals.

The elements of the muscular coat are

organic or unstriped muscular fibres, con-

sisting of pale, homogeneous, fusiform, flat-

tened cells, with an elongated nucleus. The
fibres frequently present knotty expansions,

and sometimes zigzag flexuosities.

The glandular organs of the small intes-

tines consist of:—Brunner's orthe racemose
glands ; Lieherkiihn's follicles or the tubular

glands ; Peyer's, the aggregate or agminate
glands : and the solitary glands or follicles.

Brunner's glands are situated in the sub-

mucous tissue of the duodenum, extending

about as far as the orifice of the choledic

duct. If a portion of the intestine be kept

stretched, or distended with air, and the

muscular coat be dissected off, they are seen

as yellowish, flattened, roundish-angular

bodies, mostly about 1-50 to 1-25" in size,

the short ducts of which pass through the

mucous membrane. They secrete an alka-

line mucous liquid.

Lieberkiihn's follicles, or the tubular

glands (fig. 370), are distributed throughout
the small intestines, extending through the

substance of the mucous membrane. They
are very numerous, straight, narrow, slightly

dilated at the ends, and rarely bifurcate.

They vary in length from 1-00 to 1-84". and
consist of a delicate basement membrane,
lined with epithelium.

Pever's glands are rounded or elongated
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flattened aggregations of glands, appearing

upon the inner side of the intestine as

slightly depressed spots. They are most
numerous in the ileum, but are sometimes

Magnified 00 diameters.

Lieberkiihn's follicles, from the pig: a, basement
membrane and epithelium ; b, cavity.

found in the lower part of the jejunum, or

even its upper part and the duodenum.
They are usually twenty, thirty, or more in

number. They vary in length from 1-25

to lj". Each consists of an aggregation of

closed and rounded follicles, from 1-70 to

Fig. 371.

Magnified 10 diameters.

Portion of a Peyer's gland, human : o, follicles sur-

rounded by the orifices of Liebcrkuhn's glands; h, villi;

c, scattered Lieberkiihn's glands.

1-12" in diameter, partly seated in the mu-
cous membrane itself, partly in the sub-
mucous tissue. The follicles are surrounded
by a ring of Lieberkiihn's glands, which,
with villi, also occupy the intervening por-

tion of the mucous membrane. Each fol-

licle consists of a tolerably firm coat of

indistinctly fibrous areolar tissue,with scat-

tered nuclei, enclosing a grey soft sub-

stance consisting of innumerable nuclei and
cells, from 1-3000 to 1-1500" in diameter,
with a few granules of fat. The follicles

are surrounded by a vascular network,which
sends off branches to their interior.

The solitary glands agree in structure

with the individual follicles of Payer's
glands. Their free surface is usually con-
vex, and covered with villi (fig. 372).

•Fig. 372.

Solitai-y gland, covered with villi, from the jejunum.

The glandular organs of the large intes-

tines are Lieberkiihn's glands and the soli-

tary follicles.

The Lieberkiihn's glands agree in struc-

ture with those of the small intestines,

except that they are larger and broader in

proportion to the greater thickness of the

mucous membrane. The solitary follicles

also differ from those of the small intestine

Tip

Magnified 45 diameters.

Solitary follicle from the colon of a child : a, tubular
glands ; b, muscular coat of the mucous membrane ; c,

submucous tissue; d, transverse muscular fibres; e, pe-
ritoneum \f, depression in mucous membrane over the
follicle g.

in their larger size, and in the circumstance
that each of the minute elevations of the
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mucous membrane produced by tbem
exhibits a rounded or elongated opening,

leading to a depression in tbe mucous
membrane over the follicle (rig. 373). This,

however, has no communication with the

follicle.

The investigation of the structure of the

intestines is a matter of some difficulty.

The epithelium must be examined in a
perfectly fresh state. The glands are

most readily seen in portions hardened by
absolute alcohol or chromic acid ; whilst

some have recommended boiling with acetic

acid (80 per cent.), then drying and making
sections with a Valentin's knife. The
muscular elements are rendered most di-

stinct by maceration with dilute nitric acid

(20 per cent.).

The capillaries of the intestines are very
beautiful when injected ; but great care is

required in securing the vascular branches

to prevent the escape of the injection.

Two thick layers of ganglionic nervous

masses are distinguishable in the intestines.

One is situated in the tunica submucosa,

and the other between the circular and
longitudinal muscular fibres. The former

is a flat layer with a few ganglia projecting

towards the mucous membrane and pene-

trating among the follicles ; and the latter

is more irregular, presenting nodulated

ganglionic masses. The ganglia give off

and are traversed by nerves that form a

plexus, some of the nerves of which join the

ganglionic layers, and others unite with the

mesenteric nerves. The nerves are non-

medullated.
Bibl. Kolliker, Mikrosk. Anat. ii. and the

Bibl. therein given; Verson and E. Klein,

in Strieker's Man. Hist. ; Eimer, GescJi. der

Bechems.m Strieker's Man. Human § Comp.
Hist. Syd. Soc.

IN'ULIN.—A variety of starch. It is

turned yellow by iodine.

IODINE.—Solution of iodine is often

useful for dyeing and rendering very trans-

parent objects more distinct, and for its

producing with some vegetable and animal

tissue and substances colours by which
they may be distinguished. The general

results of its action are enumerated in

the Inthoduction, p. xl; and special

remarks are made under the heads of the

tissues.

An aqueous solution of iodine is tbe best

for general use ; but a solution in spirit is

much stronger. A very strong solution may
be made by dissolving iodine in a solution

of iodide of potassium. Solutions of iodine

in chloride of zinc, and of iodide of zinc

are valuable reagents for cellulose. See
Schultze's Test.

Iodized serum is made of pure amniotic

fluid and a small quantity of iodine. It

has a pale, feeble, yellow tint. It is very
useful in preparing animal structures for the

microscope.

IRIDiEA, Bory.—A genus of Cryptone-
miacese (Florideous Alga?), containing one
common British species, I. edulis, a dull-red,

obovate, leaf-shaped sea-weed of fleshy-car-

tilaginous texture, 4-18" long, the central

substance composed of longitudinal, the

cortical of closely-packed moniliform per-

pendicular filaments. Fructification : spores

in spherical masses (farellidia), imbedded in

the frond in wide patches near the extre-

mity ; tetraspores in dense band-like im-
mersed sori.

Bibl. Harvey, Brit. Mar. Alg. 150, pi. 19
A ; Phyc. Brit. pi. 97 ; Greville, Alg. Brit.

pi. 17; JSng. Bat. pL 1807.

IRIDESCENCE. See Intkodtjction,

p. XXX.

IRIS. See Eye, p. 299.

ISARIA, Hill.—A genus of Isabjacei
(reputed Hyphomycetous Fungi), growing
upon dead insects, fungi, or twigs or leaves

of plants. I. farinosa, Fries, grows to a
height of 1-2" on dead pupas, spiders' nests,

&c. I. arachnophila, Ditton, intricata, Fr.,

puberula, Berk., and Friesii, Montague, are

also British. I. eitrina (figs. 374, 375) is a

Fisr. 374.

Isaria eitrina. Plants on a fungus. Natural size.

small species, growing gregariously on ve-

getable substances.

Tulasne has recently published an inter-

esting paper on Isaria, showing that at any
rate some of the forms referred to this genus

are conidiiferous fruits of certain Sphcerue
;

in particular that Is, crassa (farinosa, Fr.1

is a form of Sp/ueria militaris. This plant is

found most frequently on the larva? of Bom-
byx Rubi ; and the first sign of its growth is

the formation of a mildew, between the

rings of the abdomen, very much resembling

a BotrytU. Subsequently the body of the
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larva, quite filled up and rigid with myce-
lial growth, hears the claviform receptacles

of Isaria ; and at a still later period, some of

the larvae hear the claviform receptacles and

Fig. 375.

Isaria citrina. A single plant, showing the fruit.

Magn. 20 diams.

the conceptacles, containing asci, of Sphceria

miUtaris. The spores (or conidia) of the

Botrytis-ioim and of the Isaria-forca are

capable of germination.

Bibl. Berk. Hook. Br. Fl. vi.pt. 2. p. 464;

Ann. Nat. Hist. i. p. 259, vi. p. 132, pi. 12.

fig. 12. 2nd ser. v. p. 4G4 ; Fries, Summa
Veget. p. 464 ; Montague, Ann. des Sc. Nut.

2 ser. v. pi. 12. fig. 3 ; Tulasne,.<4»m. des He.

Nat. 4 ser. viii. p. 35.

ISARIA'CEL—A family of Hyphomyce-
tous Fungi, growing on decaying animal

substances or larger Fungi, characterized

by a cellular receptacle formed of fila-

ments approximated together and conjoined

throughout their whole length, each fila-

ment terminating in a spore. Recent ob-

servations throw doubt on the independ-

ence of this family, which perhaps consists

simply of conidiiferous forms of other genera.

See Isahia.

British Genera.

1. Isaria. Receptacle clavately branched,

formed of densely interwoven coalescent fila-

ments, or cellularly-fleshy. Spores borne on
simple sporophores arising on all sides.

2. AntJiina. Receptacle clavately branch-

ed, formed of parallel filaments, loosely in-

terwoven or free, feathery or villous at the

summit only, where they form the simple

sporophores.

3. Ceratium. Receptacle somewhat horn-

shaped, of a mucilaginous consistence,

sprinkled with filaments which are sur-

mounted by naked spores.

Bibl. See the Genera.
I'SIAS.—A genus of Copepoda (Entoni-

ostraca). 1 species. Bridlington Bay.
Brady, Ann. Nat. Hist. 1872, vol. x. p.

3.'

ISINGLASS.—This material consists of

finely-divided shreds of the swimming-
bladder of species of Sturgeon, and con-
sequently exhibits structure under the mi-
croscope, consisting of a fibrous tissue with
here and there fragments of blood-vessels

&c. It is sophisticated with cut gelatine,

which is structureless andmoreover becomes
more translucent when soaked in water,

while isinglass becomes opaque and white.
Bibl. Hassall, Food and its Adulterations,

p. 309.

ISOCHILI'NA, Jones.—An oblong equi-

valved Ostracode, belonging to the Zeperdi-
tiadce, and found only in the Silurian rocks

of Canada, Russia, and Bohemia.
Bibl. R. Jones, Ann. N. H. 3, i. 248

;

Schmidt, Mem. de I'Acad. St.-Petersb. xxi. 2.

ISOETES.—A genus of Psilotefe (Lyco-
podiaceae). I. laeustris, Quillwort, the only
British species, occurs in mountain-lakes.
Isoetes is very remarkable in its mode of

growth.
The woody substance of the stem of

Isoetes, like that of Lycopodiaceae generally,

is a solid central body, without a pith ; it

is surrounded by a thick parenchymatous
rind, which makes up the greater part of

the mass of the corm ; the woody mass itself

is cylindrical above, and somewhat hemi-
spherical below, the convexity downward,
and it has a layer of cambium not only over
the growing apex, but over the convexity
of the sides and lower surface. Every year
a new portion of wood is added to the
upper end, and also to the outer angle of

the convex lower mass. The roots are pro-

duced in cycles of tens, sometimes one,

sometimes two in a year ; in each cycle the
oldest root is the inmost ; but the succeed-
ing cycles appear in the middle of their

predecessors, and push them out, and up to

the side. The rind is renewed every year
by the cambium layer ; and the latter, in its

growth to increase the size of the corm, by
degrees covers up and encloses the remains
of the earlier roots (as the woody layers

of Dicotyledonous trees overgrow broken
branches, bury them, and convert them
into imbedded knots). The leaves are of

delicate organization, and contain four lon-

gitudinal air-canals, with septa at intervals,
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and one vascular bundle ; they are expanded
at the base, and contain the immersed spo-
ranges. DeCandolle says the epidermis has
stomata

; this appears doubtful. The spo-
ranges are of two kinds, or rather bear two
kinds of spores ; aud there appears to be a
periodicity in their development. The fronds
of I. lacustris are discoverable in the inte-

Fig. 376.

Isoetcs setacea.

Natural size.

rior of the bud twelve months before they

become fully developed ; the sterile origi-

nate in spring and the earlier part of the

summer, the fertile in the autumn, while
stunted fertile leaves appear even in the

winter. If a vigorous leafy plant be exa-
mined, it will be found to have a few sterile

leaves outside, then a circle of leaves with
oosporanges, next a circle of anthero-spo-

ranges, and in the centre of the bud sterile

leaves closing the annual cycle. The spo-

ranges are somewhat plano-convex longish-

oval cases, with transverse processes form-
ing imperfect septa, dividing them into

several chambers (Hg. 378). The cases are

sheathed by a membranous expansion of the

base of the leaf (tig. 377), to which they are

adherent by the back (fig. 378) ; the septa
arise opposite the point of attachment at
the back, aud, spreading out, join the front
wall. The different contents of the spo-
ranges are evident before they open, those
with the small spores (antherosporanges)
having a smooth face, those withlarge spores

( oosporanges) being rendered tubercular from
the protrusion of the wall by the under-
lying bodies. The wall of the capsule is

membranous and has no regular dehiscence,

Fig. 377. Fig-. 378.

Fifr. 379.

Isoetcs setacea.

Fig. 377. Base of a detached fertile leaf, seen in face.
Magn. 5 diams.

Fig. 378. Vertical section, from back to front of ditto.
Magn. 10 diams.

Fig. 379. Horizontal section, oosporange with macro-
spores. Magn. 10 chains.

the spores escaping by decay of the mem-
brane in front.

The smaller spores resemble pollen grains

;

they are usually of the shape of quarters of

a globe, more rarely tetrahedral, with an
outer coat presenting ridges at the angles,

and an inner which is a rounded sac. The
outer coat is finely dotted in I. lacustris.

The large spores are at first of a tetrahedral

form with rounded angles, but wheu ripe

they become globular. The delicate inmost
layer is enclosed in a thick exospore com-
posed of three layers ; the innermost of mo-
derate thickness, brown colour, aud glassy

consistence, exhibiting stria? and three

strong ridges converging to a point at the

angle where the spore meets its three sister
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spores; the next coat is thinnish, and of

granular character and yellow colour ; the
outermost is a clear and gelatinous layer

:

the outer two follow all the markings of

the glassy coat, and are especially thick

over the three ridges.

The contents of the microspores are at

first merely granular protoplasm. About a
month after they are scattered from the

sporange, the protoplasm ofthe cell becomes
divided into two or four portions, which
form cells, in each of which again are de-
veloped two vesicles, each producing a fila-

ment coiled up spirally. The spores swell,

the daughter cells burst, and the lenticular

vesicles escape ; the latter then open and
emit the spiral filaments, which are found
to be covered with cilia on the anterior

turns of the spiral, by means of which they
move actively through the water. They are

the spermatozoids.

The macrospores, when they escape from
the sporange, contain only protoplasm with
oil-globules. In the course of a few weeks,
the internal cavity of the spore begins to

exhibit a development of cellular tissue, by
which it is subsequently filled up. This is

the prothallium. At the same time, the in-

ternal coat increases in thickness, and ex-
hibits several layers. The increase of size

of the prothallium causes the spore-coat to

burst at the apex where the three ridges

meet, so that three triangular valves turn
back, exposing the prothallium. On this

are developed the archegonia, the first on
the apex in the central point where the
three points of the spore-coat meet. If this

is not fertilized, others are produced around
it. The archegonium is of much the same
character, essentially, as that of the rest of
the higher Cryptogamous Plants, consisting

of a papilla with a central canal leading to

the embryo-sac. The four rows of cells

forming the neck of the archegone separate,

and a germ-cell is formed in the embryo-
sac. This is fertilized by the entrance of a

spermatozokl into the embryo-sac.
In the development of the embryo in the

spore, it forms a cellular body, which gra-

dually displaces the cellular tissue originally

filling this up. The first leaf and roots are

developed while the rudiment is still within
the spore-coat, in opposite directions, and
horizontally (right and left) in relation to

the apex of the spore. The young plant

somewhat resembles a germinating Mono-
cotyledon.

The woody structure ofthe stem of Isoetes

consists ofspiral-fibrous cells, usually annular
or reticulated, but sometimes really spiral.

Carruthers has explained the resemblance
of the method of the growth of Isoetes and
that of the gigantic Lepidodendron of the
Carboniferous deposits.

Bibl. Bischoff, Crypt. Gewach. Rhizoc.
Nuremberg, 1828, p. 70; Mohl, Verm.
Schrift. Tubingen, 1845, p. 122

; Miiller,

Satan. Zeit. vi. p. 297, 1848 (Ann. Nat.
Hist. 2 ser. ii. p. 81, &c.) ; Mettenius, Beitr.
z. Botanik, 1st heft, Heidelberg, 1850 ; Hof-
meister, Ahhand. d. K. Sachs. Ges. d. Wiss.
iv. 123 ; A. Braun, Flora, 1847, p. 33 ; Car-
ruthers, Led. Royal Instil 1869; Henfrey's
Rlem. Course (Masters), 1870.
ISTH'MIA, Ag.—A genus of Diato-

macefe. Fam. Biddulphiaceae.
Char. Frustules depressed or subcylindri-

cal, rhomboidal or trapezoidal in front view,
angles more or less produced ; frustules co-
herent by the angles, basal frustule stipi-

tate ; surface of valves and hoop appearing
reticular or cellular. Marine.
The depressions upon the valves and

hoop are so large as to produce a distinct
reticular or cellular appearance when viewed
by ordinary illumination.

1. /. obliquata (nervosa, K.). British.

2. /. enervis (PI. 13. fig. 2). British.

Bibl. Ehr. Die Infus. p. 209 ; Kiitz.

Bacill. p. 137, and Sp. Alq. p. 135 ; Ralfs,
Ann. Nat. Hist. 1843, xii. p. 270 ; Rabenht.
Fl. Euro. Alg. i. 309.

ITCH-INSECT. See Sabcoptes.
IVORY.—This substance, which consists

of the tusks of the elephant, possesses the
minute structure of the ivory of teeth.

IVORY, Vegetable.—This substance,
consisting of the albltjien of the seeds of
a Monocotyledonous tree, Phi/telephas ma-
crocarpa, is composed of cellular tissue, with
the walls so thickened by horny secondary
deposits that the cavities of the cells are
almost obliterated. The pores of the se-
condary deposits, however, remain unco-
vered throughout all the thickening, and
thus are converted into tubes or canals run-
ning to meet each other from the small re-

maining cavities of contiguous cells. In
PL 38, fig. 23 c represents a section mounted
in Canada balsam, which has in part pene-
trated into the cavities ; the remaining ca-
vities and pore canals are filled with air and
thus appear black {a).

IXO'DEA.—A family of Arachnida, of
the order Acarina.

Contains a single genus, Ixodes.
2f



IXODES. [ 434 ] JUNGERMANNI'E.E.

IXO 'DES, Latr.—A genus of Arachnida,

of the order Acarina, and family Ixodea.

Char. Palpi canaliculate, sheathing the

rostrum; mandibles three -jointed, basal

joint internal, the second joint external and
long, the third short, denticulate ; labium
covered with reflexed teeth ; body very ex-

tensile, furnished near the rostrum with a

dorsal horny shield; legs with two claws

and a caruncle.

These animals form part of those which
are popularly known as ticks. They are com-
monly found in dense woods, upon brush-

wood, briers, &c, from which they get upon
animals, as dogs, oxen, horses, &c, burying
the rostrum deeply in the skin and sucking
the blood, so as to become distended to ten

times their original size. They are also

found upon reptiles, birds, and occasionally

attack man.
The species are very numerous, and have

been arranged in several genera by some
authors. The following are the commonest
genera :

—

/. ricinus, the dog-tick. Body oval, in

the gorged condition becoming globular and
blackish violet ; legs and appendages brown.

I. reduvius. Pale yellowish red ; head
and legs black. Found upon sheep.

1. pictus. Back white, with brown
spots ; crenulate posteriorly ; legs brown.
Found upon deer; also upon mosses.

I. Dugesii (phcmbeus, Dug.) (PI. 2.

figs. 19-22). Oval, leaden grey, without
spots. Found upon dogs.

I. plumbeus, Leach. Shield heart-

shaped, slightly rugose ; rostrum, palpi and
legs pale ferruginous ; body of a leaden

colour; length 1-4". Found upon and in

the nests of the bank-swallow (Hirundo
riparid).

Bibl. Gervais, Watch. Apteres, iii. p. 234

;

Hermann, Mem. Apter. ; Duges, Ann. de$

Sc. Nat. 2 ser. ii. ; Leach, Linn. Trans, xi.

;

Koch, Uebers. d. Arach. ; Denny, Ann. Nat.
Hist. 1843, xii. ; GeniS, ibid. '1846, xviii.

p. 160 ; Macalister, Qu. M. J. 1871,

p. 166.

JANIA, Lamouroux.—A genus of Coral-
linacese (Florideous Algae), calcareous fila-

mentous bodies, occurring in tufts, pale red
or purplish when fresh, on small Algae be-
tween tide-marks. The filaments are arti-

culated and dichotomously branched, im-
pregnated with a calcareous deposit. The

fruit consists of urn-shaped ceramidia,

formed out of the end-joints of the branches,
a dichotomous continuation of which is re-

presented by a pair of minute divergent
horns on the ceramidium ; the latter is

pierced by a pore at the apex, and contains

a tuft of erect linear tetraspores. British

species

:

1. J.ritbens. Joints of principal branches
cylindrical. Harvey, Phyc. Brit: pi. 252.

2. J. corniculata. Joints of principal

branches obconical and compressed, I. c.

pi. 234.

Bibl. Harvey, I. c. and Brit. Mar. Alg.

p. 107, pi. 13 D.
JATROPHA. See Cassava.
JONES1A. G. S. Brady, 1865.—

A

marine Ostracode. See Bythocyth'ehe,
G. 0. Sara
JONESIA.—A genus of Dicotyledonous

plants (Leguminosas) . J. asoca is a beau-
tiful Indian flower.

JUNGERMANNIA, Dill—A genus of

Jungermanniese (Hepatiese). Fructification

terminal. Perichastial leaves free or united
only at the base, like or unlike the stem-
leaves. Perigone membranous, tubular,

plaited-denticulate at the apex, the mouth
three- or six-cleft. Vaginule membranous,
included or rarely exserted. Capsule four-

valved, splitting to the base. Amphigastria
present or absent.

This is the largest genus of the Junger-
mannieae ; among the commonest species

are J. bicuspidata, L., J. albicans, L., J. bar-

bata, J. setacea, &c,, found on wet bogs,

banks, rocks, &c.
Bibl. Hooker, Brit. Jungermannice, Brit.

Flor. i. pt. 1. p. 112, &c. ; Ekart, Synops.

Jungermann.; Nees v. Esenbeck, Lebermoose;
Gottsche, Lindenberg, and Nees, St/nojis.

Hepatic. Hamburg, 1844-47.

JUNGERMANNI'E.E. — A family of
Hepatiese, distinguished by possessing a
distinct stem, bearing leaves, often with
stipule-like bodies called amphigastria (fig.

380), with terminal archegones, and spo-
ranges burstiug by four valves (tigs. 320
and 321), destitute of a columella, contain-
ing elaters mixed with the spores.

The British genera may be grouped as

follows :

—

1. Leaves incubous (their bases covered by
the tips of those below).

A. Leaves complicate, two-lobed.

b. Amphigastria. present : Lrjainia,

l'hragmicoma, Frullania, Madotlicca,

Ptilidinm.
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c. Amphigastria absent. Padula.

a'. Leaves not complicate, two-lobed.
b. Amphigastrta present : Trichocolea,

Sendtnera, Schisma, Herpetium, Caly-

pogeia.

e. Amphigastria wanting. Physiotium.

Fig. 380.

Jungermannia albicans.

Stem with succubom leaves and amphigastria, and a
lateral unopened perigone.

MagniQed 10 diameters.

2. Leaves succubous (the bases covering
the tips of those below).

A. Amphigastria present : Saccogyna,

Cheiloscyphus, Lophocolea, Sphagnocm-
tis, Jungermannia, Allicularia.

a'. Amphigastria absent : Plagiochila,

Sarcoscyphus, Gymnomitrium, Ilaphmi-
trium. See genera.

XUNIP'ERUS, L.—A genus of Coni-
fers, presenting some interesting charac-

ters in the Wood, the Pollen, and the

development of the Ovules.
JUTE.—The liber of Corchorus capsidaris,

Willdenow, an East-Indian plant belonging
to the family of the Tiliacese, so many of

which furnish fibrous substances (such as

the bast used for matting, the liber of the
lime-tree). Jute has a very long, glossy

fibre, and is now largely imported into this

country. PI. 21. fig. 3 represents the single

liber-fibres (see Fibbous Steuctubes and
Liber).

Bibl. Hooker, Journ. of Pot. vol. i. 25.

1849.

K.

KALLYME'NIA, J. Ag.—A genus of

Cryptonemiaceas (Florideous Algse), fleshy

membranous sea-weeds of red colour, with
ribless leaf-like fronds, having three strata

Fig. 381.

Kaulfussia.
A sorus.

Magn.25diams.

of cellular tissue, the central filamentous,

the intermediate of large round calls, the
cortical of minute cells in vertical rows.

Fructification : spherical masses (faoeUidia)

of spores half immersed in the frond, and
tetraspores, which are tetrahedrally subdi-

vided, and occur scattered. The two British

species, K. reniformis and Dubyi, are both
rather rare.

Bibl. Harvey, Prit. Mar. Alg. p. 150,

pi. 19 B ; Phyc.'Brit. pi. 13. 123 ; Engl. Pot.

pi. 2116.

EAULFUSSIA, Blume—
A genus of Marattiaceous

Ferns, with curious roundish
son, formed of radiately co-

herent sporanges, opening by
a slit at the top (fig. 381).

Exotic.

KERO'NA, Mull., Ehr.—A genus of In-

fusoria, of the family Oxytrichina.

Char. Body covered with cilia, hooks also

present, but no styles.

K. polyporum, Syn. Stylonichiapolyporwm
(PI. 41. fig. 13). Body whitish, depressed,

elliptico-reniform, with a row of longer cilia

in front below the mouth ; length 1-144".

Parasitic upon Hydra.
Bibl. Ehr. Infus. p. 368 ; Duj. Infus. 422

;

Claparede et Lach. Etudes sur les Infus.

pp. 69, 161.

KERO'NIA.—A family of Infusoria

(Dm-).
Claparedeand Lachmann have redistribu-

ted the genera of this too inclusive family;

and it therefore does not exist in their clas-

sification. It is resolved into the Oxttbi-
china and Halteeina.
KIDNEY.—The kidney consists of its

enveloping membrane and the secreting

parenchj'ma.

The membrane is a firm fibrous coat,

called the capsule. It is composed of con-

densed areolar tissue, and is continuous with
that constituting the matrix of the kidney,

in the meshes of which are the uriniferous

tubes and blood-vessels. At the concave

edge of the kidney (the hilum) this fibrous

capsule is continuous with the outer coat of

the pelvis of the kidney, and also with the

sheath of the blood-vessels.

The parenchyma, in a transverse section,

appears to the naked eye to consist of two
parts, the inner or medullary substance, and
the outer or cortical. The medullary sub-

stance is composed of 8-15 isolated conical

masses or pyramids, converging towards the

hilum, and their apices forming the papillae
;

2f2



KIDNEY. [ 436 ] KIDNEY.

whilst the cortical substance constitutes the

outer part of the organ, and fills up the inter-

stices between the pyramids. When micro-
scopically examined, the cortical part also

becomes resolved into as many segments as

there are pyramids ; hence the kidneys may
be regarded as composed of a certain number
of intimately connected lobules.

Both the cortical and thetubular substance

consist principally of the urinary tubules.

These commence in each segment or lobule

by very numerous orifices on the surface of

the papilla;, and pass through the pyramids,

Fig. 382.

tubuli uriniferi is still a matter of dis-

pute. Ludwig gives the following account

Fig. 383.

Papilla of the kidney of a pig with the tubules injected
showing their origins upon the surface.

Magnified 10 diameters.

running straight and nearly parallel with
each other (fig. 383 K). During this course
they undergo repeated dichotomous subdi-
vision (fig. 383 1), the branches being given
off at a very acute angle, and at first with
considerable diminution in size ; and some-
times they divide into three or four branches,
so that ultimately a larger bundle of tubes
proceeds from them, producing the increased
breadth of the pyramids towards the exte-
rior. Towards the base of the pyramids,
the parallel tubules become more loosely
connected by the interposition of bundles
of arteries and veins (which run straight)
and they diverge in all directions, pursuing
an undulating course. On reaching the
cortex, the tubules branch off and increase
in diameter, becoming also very tortuous

;

then they turn downwards, diminish in
breadth, and run parallel with their first

course. They then form a curve, the loop
of Henle, and run upwards again, and finally
become tortuous and enlarged before termi-
nating in Malpighian corpuscles.
The nature of the minute anatomy of the

Perpendicular section of the injected kidney of a rab-
bit through part of a pyramid. On the left the course of

the vessels, on the right that of the tubules is shown,
a,interlobular arteries,with their Malpighian tufts 6, and
vasa efferentia c; d, capillaries of the cortical portion :

e, yasa efferentia of the outermost tufts, passing to the
surface of the kidney \ft vasa efferentia of the innermost
tufts, running into the straight arteries, g, g, g ; h, capil-

laries ofthe pyraruids.arising from the latter; (, a straight

vein commencing at the papilla ; h\ origin of a urinary
tubule at a papilla ; /, o, branches of the same : m, coiled

portion in the cortex ; ?i, the same at the surface of the
kidney; p, connexion with the Malpighian capsules.

Magnified 30 diameters.

of it :—As often as the tubuli change their

diameter and direction, they also become
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altered in structure. The spherical capsule

of the Malpighian body, after being subjec-

ted to the action of nitrate of silver and
carmine (in the rabbit for instance), consists,

so far as it can be broken up, of a mosaic of

cells closely resembling those composing the

wall of the blood and lymphatic capillaries.

From the neck of the capsule to the com-
mencement of the large tubules which result

from the union of groups of tubules, and
which, from their large calibre and short

course in the papilla?, are called papillary

ducts, the wall is composed of a basement
membrane, the inner surface of which is

lined by an epithelium. In general the

membrane is homogeneous ; it is as clear as

glass, presents now and then, under reagents,

nuclei, and swells up in water. The epi-

thelium lining the capsule forms a single

layer, and is nucleated ; and in the tortuous

parts of the tubules, the nuclei, which are

very equally distant, are imbedded in a pulpy
mass. This epithelial pulp is divided by
fissures, which may be penetrated by injec-

ted colouring-matters ; but it does not

appear that the pulp is really differentiated

into separate cells.

The epithelial pulp is onlyloosely attached

to the basement membrane, so that when
fresh it can be easily forced out of the

isolated and divided tubules. How far the

epithelial mass projects into the tubules,

depends on their distention. It is not ho-

mogeneous, but presents numerous fat-drops

and dark granules which clear off under
acids. These particles occasion a degree of

cloudiness that is usually sufficient to con-

ceal the nucleus ; hence the term of " cloudy
epithelium," which is applied to that of the

tortuous parts of the tubules where they are

large in calibre. In the slenderer parts of

the tubes, on either side of the loop of Henle,

the epithelium is in a thin and continuous

layer, which projects here and there owing
to the presence of nuclei. In the portions

of the tubules which form the first enlarged

and tortuous portions, the shape of the mass
investing the nuclei is again altered. A split

makes its appearance about halfway between
every two nuclei, which is open towards

the wall and pointed towards the base of

the tube, The epithelium in consequence

appears to be composed of clear separate

columnar cells. In the upper tubes of the

medullary portion, the epithelium is com-
posed of columnar cells, and in the ductus

papillares the epithelium exists without the

basement membrane.

The former explanation of the minute
anatomy, and which is still held by many,
is as follows :—The urinary tubules are

cylindrical, and consist of a basement mem-
brane (fig. 384 b) lined with pavement
epithelium, d. The basement membrane is

very transparent, but firm and elastic.

Within it is a single layer of nucleated

polygonal epithelial cells (fig. 384 d, e).

These, when immersed in water, lose their

polygonal form, become rounded, and appear
to fill up the tubules entirely ; they often

also burst, and then the tubules appear to

contain nothing more than a finely granular

mass with nuclei. These changes are found

L A Malpighian body, A, with the urinary tubule B C ;

human, a. Capsule of the Malpighian body, continuous
with 6, the basement membrane of the tubule ; c, epi-

thelium of the Malpighian body ; d, that of the tubule;
e, detached epithelial cells ; f, afferent vessel ; g, effe-

rent vessel ; h, Malpighian tuft. 2. Three epithelial

cells from coiled tubules, oue of them containing glo-

bules of fat.

Magnified 300 diameters.

to have taken place spontaneously if the

kidney is not fresh. The epithelial cells

are larger in the convoluted than in the

straight tubules (fig. 384, 2).

The Malpighian bodies may be regarded

as terminal dilatations of the tubules, each
containing a round plexus of vessels, the

Malpighian tube.

The basement membrane surrounding the

tuft (fig. 384 a) is somewhat thicker than
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elsewhere ; and the epithelium lining it is

continued over the free surface of the tuft.

This is denied hy Bowman. The Malpighian
tufts consist of close convolutions of fine

vessels derived from branches of the renal

artery. The latter enter the kidney between
the pyramids, and continue to divide until

arriving at the cortical substance, where
they give off a number of long branches,

mostly running towards the convex surface

of the kidney, between the lobules, hence

called interlobular arteries. From these,

short (mostly lateral) branches are given

off, each ofwhich terminates in a Malpighian

tuft, forming its afferent vessel. Each
afferent vessel, on entering the Malpighian
body, divides into 5-8 branches, each of

Fig. 385.

From a human kidney, a, end of an interlobular

arterv; 6, afferent vessels; c, naked Malpighian tuft;

0, efferent vessels; e, tufts enclosed in their capsules;

f, urinary tubules arising from them.

Magnified 45 diameters.

which becomes subdivided into a tuft of

capillaries ; these are variously convoluted

and interwoven, ultimately uniting in a

single vessel, the efferent vessel. The afferent

and efferent vessels are usually situated near

each other, and opposite the origin of the

urinary tubule.

The efferent vessels, which, although

arising from the capillaries of the Malpi-
ghian tufts, are rather small arteries than
veins, in import and partly in structure,

terminate in the capillary network situated

in the cortical substance and the pyramids.

This network closely surrounds the coiled

tubules on all sides, and forms a connected
plexus throughout the kidneys, the meshes
of which are roundish-angular ; but near

the pyramids the afferent vessels are larger,

and differ from the rest in their straighter

course and more sparing ramification.

The veins of the kidney commence on
the surface of the organ and at the apices

of the papillce by small branches connected

with the plexus ; these by their union form
larger ones, which accompany the larger

arteries.

Mr. Bowman compares thesolitary efferent

vessels of the Malpighian bodies to the portal

system of the liver, both serving to convey
blood between two capillary systems. He
describes these efferent vessels collectively

as the portal system of the kidney.

The intersticesbetween the vessels, nerves,

and tubules of the kidney are occupied by a

stroma of areolar tissue (fig. 38G c), contain-

Fig. 386.

Transverse section of some cortical urinary tubules. ;

human, a, divided tubules, with the epithelium re-

moved; b, the same, containing the epithelium; c,

stroma of areolar tissue ; d, space corresponding to a

Mulpighian body.

Magnified 250 diameters.

ing elongated nuclei, and which is much

more abundant in the medullary than in the

cortical portion. At the surface this fre-

quently becomes condensed to form a very

distinct membrane, but loosely adherent to
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the fibrous capsule, and which is connected
by numerous delicate processes with the
inner stroma.

The pelvis of the kidney with the calyces

and the ureter consist of an outer fibrous, a
muscular, and a mucous coat. The fibrous

coat is composed of ordinary areolar tissue,

mixed with elastic tissue.

The mucous coat is thin, and not fur-

nished with glands or papillae. Its epithe-

lium (fig. 387 b) is laminated, and remark-

Epithelium of the pelvis of the kidney; human.

A. Isolated cells: a, small, b, large pavement-epithe-
lial cells; c, the same containing the granules; d, cy-
lindrical and conical cells from the deeper layers; e,

intermediate forms. E. Cells in situ.

Magnified 350 diameters.

able for the variable form and size of its

elements (fig. 387 a), the deeper cells being-

roundish and small, those in the middle
cylindrical or conical, and the uppermost
roundish, polygonal, and somewhat flat-

tened. The cells frequently contain two
nuclei, and bright rounded granules with
dark margins.

Lymphatics accompany the blood-vessels

of the hilum, and they exist between the

groups of tortuous tubules in the cortex

;

and the nerves penetrate the kidney with
the vessels and present ganglia in their

course.

In the Mammalia generally the structure

of the kidneys agrees essentially with that

of man.

Iu the lower Vertebrata they exhibit

differences which relate principally to the

following particulars :—1, the form, which
in birds, fishes, and reptiles is considerably

more elongated and frequently flattened;

2, the lobulation, which in the human adult

kidney is indistinct, although marked in

the foetus, whilst in that of other Vertebrata

the separate lobules are very distinct, some-
times being connected only by the branches

of the ureter ; 3, the Malpighian tufts,which
in birds, reptiles, and fishes consist of a

single convoluted vessel, and which in some
(naked reptiles) are larger, in others (osseous

fishes) smaller than in man, whilst in birds

(also the sheep) they have been found

inserted into the sides of the tubules ;
and

4, in the structure and arrangement of the

urinary tubules ; these are uniform in size

in fishes, furnished with ciliated epithelium

in the reptiles and fishes, and present varie-

ties in regard to the convolution, branching,

and termination in the ureter.

Renal organs have been noticed in the

Cephalopoda, Mollusca, Insecta, and Arach-
nida.

The epithelial cells of the urinary tubules

are not unfrequently found to contain the

ordinary urinary deposits, which are more
often still met with in the cavities of the

tubides. Many of these are probably, how-
ever, formed after death (see Ublnary
deposits).
Among the morbid changes of the kidney,

passing over cancer, tubercle, variations in

the degree of vascularity, the presence of

calculi, and the ordinary products of inflam-

mation, may be mentioned the occurrence

of cysts. These are met with of various

size and in variable number. They may
contain a serous liquid, a yellowish colloid

substance, or a consistent albuminous mat-
ter with concentric bodies, and may occur

in a kidney otherwise healthy, or when
affected with Bright's disease. The walls

of the cysts do not differ in structure from

those of the tubules, except in being thick-

ened; they have been accounted for as

arising from dilatation of the tubules or

Malpighian capsules, in consequence^ of

obstruction to the escape of the urine,

distention of the epithelial cells of the

tubules, and degeneration of their nuclei,

forming colloid cells. The first is probably

the general cause, and certainly an occa-

sional one, the Malpighian tufts having

been found within the enlarged cysts after

injection. Sometimes the cysts are those of
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Echinococci. In Blight's kidney the tubules

are found deprived of their epithelium,

the cells filled 'with albuminous, fibrinous,

or fatty matter, and the fibrous tissue

increased,—in the advanced stage both

becoming undistinguishable in some parts,

whilst in others cells and tubules are loaded

with fatty globules, producing the well-

known granular appearance.

In examining the structure of the kidney,

sections must be made with a Valentin's

knife. The arrangement of the vessels may
be shown by injection ; and the injected

preparations are very beautiful, and form
general favourites. The Malpighian bodies

are readily tilled, the injection being thrown
into the artery ; and they are readily recog-

nized by their resemblance to little apples

upon the branches of a tree, or bunches of

currants. The injection should be red. If

the injection be coarse, it will burst through
the capillaries of the tufts, and partially fill

the tubules, as in fig. 383 p ; but if it be

fine, it will fill the venous plexus. The
urinary tubules should be injected from the

ureter, white (lead) injection being used

;

and considerable force is required to make
a good injection, but this must be very
gradually applied. PL 81. fig. 35 is intended

to represent a portion of the kidney of a pig.

The kidneys of the smaller and lower
animals are best injected from the heart.

The usual staining processes are very useful.

Bibl. Kolliker, Mik. Anat. ii. and the

Bibl. ; Bowman, Phil. Trails. 1842 ; Johnson,

Todd's Cyclop, ofAnat. and Phys., art. Sen;
Toynbee, Med. Chi. Trans, xxx. ; Fbrster,

IIandb.d.Paih.Anat.;Fi-erich.9,BieIlri(/htsche

Nierenkrankheit, Sfc. ; Gairdner, Edinb. M.
Journ. viii. ; Todd and Bowman, Phys. Anat.

1859 ; TIenle, Anat. d. Nieren, Abli. der k.

Gesells. der Ulss. in G'ottin. Bd. x.; 0. Ludwig,
Wiener Akad. Sitz. Bd. xlviii. ; Gross, Essai

snr la Structure Mia. du Rein, Strasbourg,

1868 ; Frey, Das Mikr. p. 289, 1865, and
Handb. d. 'Eistol. 1870, p. 507.

KIRK'BYA, Jones.—A small bivalved

Entomostracan, of the Leperditiadee family,

and nearly allied to Iieyrichia. The valves

ridged longitudinally and concentrically,

often reticulated superficially, and impressed
with a subcentral pit. Fossil in the Palreo-

zoic rocks, from the Silurian to the Permian,
and often very abundant.

Bibl. Rupert Jones, Tr. Tyneside Nat.
Club, iv. p. 134 ; Ann. A. II. ser. 4, iii. p. 223.

KNIFE,_ VALENTIN'S. Inteoduc-
tion, p. xxiii.

KONDYLOS'TOMA, Duj.—A genus of

Infusoria, of the family Bursarina.

Char. Body elongated, cylindrical or

fusiform, slightly arcuate, the ends obtuse
and depressed, with a very large mouth
margined with stout cilia, and situated late-

rally at the anterior end ; surface obliquely
striated and ciliated.

K. patens (PI. 24. fig. 31 ; fig. 32, slightly

compressed)

.

Bibl. Duj. Infus. p. 51G; Clap, et Lach.
Etudes, p. 244.

KRAUSE'S CORPUSCLES.—The ter-

minal bulbs of the nervous plexus and in-

terlacing nerve-fibres of the conjunctiva.

They consist of a connective-tissue sheath
with nuclei, an internal bulb of finely granu-
lar dull-shining material, and in the interior

of this a pale terminal fibre with a some-
what thickened end.

Bibl. Krause, Ueber term. Eorper, 1868
;

Strieker, Hum. fy Comp. Hist. v. 3. p. 453.

LABREL'LA, Fr.—A genus of Phaci-
diacei (Ascomycetous Fungi), growing upon
living leaves. L. Ptarmicce, Desm., grows
upon the leaves of Achillea Ptarmiea.

Bibl. Berk. Ann. Nat. Hist. i. p. 208,
pi. 7. fig. 7 : Fries, Summa J'ey. p. 422.

LABYRINTHODON'TA.—A group of
extinct Amphibia. The teeth of the species

of the numerous genera of this group are

beautiful microscopic objects when cut in

transverse sections. They have a resem-
blance to corresponding sections in the ex-
tinct fish Eendrodus. The teeth are large

and conical, and are grooved longitudinally

after the fashion of the Ichthyosanria.

These grooves are inflections of the sub-
stance, and in transverse sections are con-
tinuous with long wavy lines, which lead
down close to the pulp-cavity, from which
other lines spread out and ramify. The
result is a labyrinthic appearance.

Bibl. Owen, Odontography.
LABYRIN'TIIULA, Cienkow.—A ge-

nus or group of Protista. The forms are

microscopic and are thin, reticulate, colour-

less filaments, on which fusiform bodies cir-

culate very slowly in various directions.

The filaments arise from imbedded globular

fusiform masses. There are two species.

Blbl. Cienkowski, Arch.fiir mik. Anat.

iii. p. 374.

LACE-BARK. See Tiivmeleace^:.
LACINULARIA, Oken.—A genus of

Rotatoria, of the family Floscularia:a.
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Char. Eyes two (when young) ; urceolior

gelatinous sheaths aggregated into a spheri-

cal mass ; rotatory organs with two lobes.

L. svcialis (PI. 41. fig. 15). Urceoli ge-

latinous, yellowish ; rotatory organ "very

broad, in the form of a horseshoe ; aquatic ;

length 1-36".

Bibl. Ehrb. Infus. p. 403 ; Huxley,
Microsc. Journ. 1852 ; Leydig, Siebold und
Kbit. Zeit. 1852 ; Ukedem.^nn. des Sc. Nat.

3 ser. 1851 ; Cubitt, M. Mic. Jn. 1872-73.

LACRYMA'RIA, Bory.—A genus of In-
fusoria, of the family Trachelina, Clap, et

Lach.
Char. Body rounded behind, not ciliated

;

with a long and slender neck, which is

dilated at the end, and furnished with a

ciliated mouth and a lip, but no teeth

( = Trachelocerca without a tail).

L. proteus, syn. L. olor. Body oblong,

turgid, colourless, with delicate oblique

striae ; neck very long ; aquatic ; length
1-140".

Two doubtful species ; one (Z. yutta)

colourless and without stria? ; the other

{L. rugosa) containing green matter, with
the body wrinkled. Claparede describes two
other species.

Bibl. Ehrb. Infus. p. 309 ; Duj. Infus.

p. 468 ; Clap, et Lach. Etudes.

LACTA'RIUS.—A genus of Hymeno-
mycetous Fungi, distinguished from Agari-
cus by the inner substance of the gills

(trama) being vesicular instead of filamen-

tous. Most of the species abound in milky
juice ; and several of them are esculent.

Amongst the most approved is L. deliciosics,

remarkable for its bright orange-coloured

milk. Some acrid species, however, as L.

piperitus. are largely consumed in Russia,

having first in general been preserved in

salt and vinegar.

Bibl. Er. Spier, p. 333 ; Berk. Out!.

p. 203 ; Cooke, Handb. p. 206.

LACTATES. See the bases, lactate of

lime (PI. 7. fig. 19), lactate of zinc (PL 7.

fig. 20).

LACTEALS. See Villi.

L^EMAR'GUS, Kroyer.—A genus of

Crustacea, of the order iSiphonostoma, and
family Cecropidse.

L. muricatus. Found upon the sun-fish

(Orthag'orisons molts). Length of female 1"

;

male much smaller.

Bibl. Baird, Brit. Entomos. p. 293.

LAFO'EA, Lamx.—A genus of Lafoeidse,

of the suboi'der Thecaphora (or Hydroida
with true calycles).

Char. Stem a simple creeping tubular
fibre, or erect and composed of many tubes
aggregated together, rooted by a filiform

stolon; hydrothecse tubular, sessile, or with
a short pedicel ; without an operculum

;

polypites cylindrical, with a conical pro-
boscis. There are five British species.

Bibl. Hincks, Brit. Zooph. p. 198.

LAFOE'LTLF.—A suborder of Hydroida.
See Lapoea.
LAGE'NA, Walker & Jacob. A uni-

locular (rarely bilocular) hyaline Foramini-
fer, oftheNodosarine group, generally flask-

shaped. The shell may be subglobular,

oval, oblong, or fusiform ; round, com-
pressed, or angular in section ; variously

ornamented with ribs, network, tubercles,

and spines ; open at one or both ends, with
or without a neck, and often with the tube
turned inwards (Entosolenian). Recent
and fossil all over the world. Lagena Icevis

(PI. 18, f. 22) is a typical and very common
form. L. (Entosolenia) globosa (f. 23) with
the neck-tube introverted, is another very
common variety. L. striata (f. 24) is an
elongato-apiculate variety, delicately costu-

late. L. semistriata (f. 25) is L. globosa

with short basal ribs. L. squamosa (f. 26)
was so called because the early microscopes
showed the pitted reticulation as raised

scales. L. scalariformis (f. 27) has a bold
hexagonal mesh ornament. The last is

recent, and the others are both fossil and
recent.

Bibl. Carpenter, Introd. 156 ; Parker &
Jones, Phil. Trans, civ. 345 ; P., J. & Brady,
Man. Crag Foram. 28.

LAGENEL'LA, Ehr.—A genus of Infu-

soria.

L. eachlora (PI. 24. figs. 35 & 36).

It is probably the spore of an Alga.
Bibl. Ehrb. Infus. p. 45 ; Duj. Infus.

p. 333.

LAGE'NOPHRYS, Stein.—A genus of
Vorticellina (Infus. Ciliata).

Char. Sheathed Vorticellina ; attachment
to the circumference of the sheath's mouth.
Three species.

Bibl. Stein, Infus. p. 88 ; Pritchard,

Infus. p. 604 ; Claparede et Lach. Etudes.

LAGO'TIA, Wright. See Fbjbi'a, Clap,

et Lach.
Blbl. S. Wright, Edin. Phil. Jour. 1858

;

Claparede et Laehmann, Etudes, p. 467.

LAGY'NIS, Schultze.—A genus of Rhi-
zopoda. Fam. Actinophryina. It forms the

type of Schultze's group of Lagynida. The
genus should be absorbedintol?M£r%)/ja, Duj

.
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Bibl. Claparede et Lach. Etudes, p. 456.

LAMTNA'RIA, Lamx —A genua of La-
minariacesB (Fucoid Alga?), with large, flat,

stipitate fronds, several species of which are

common on rocky shores, attached to rocks
and stones. L. saccharina has a riband-
shaped frond, growing from 2 to 12 feet

long. L. digitata has a broad frond, 1 to

5 feet long, cut into a variable number of

segments. The internal structure presents
three layers, the outermost forming a kind
of epidermis. The sporanges (spores of

authors), containing ciliated zoosporeswhich
reproduce the plant, are the only kind of

fructification yet observed. They are little

elongated sacs, nestling between epidermal
cells of peculiar structure, standing perpen-
dicularly upon the central substance of the
frond. In L. saccharina the presence of

the sporanges is denoted by a longitudinal

brown mark in the centre of the frond ; in

L. digitata they occur in flat patches on the
extremities of the digitations. The zoo-
spores are little olive-coloured bodies, with
an anterior and posterior cilium. Thuret
has seen them germinate.

Bibl. Harvev, Brit. Mar. Alg. p. 29, pi. 4;
Phi/c. Brit. pi. 192,223,241, &'c; Greville,

Ale/. Brit. t. 5 ; Thuret, Ann. des Sc. Nat.
2 s'er. xiv. p. 240, pi. 30. figs. 1-4 ; Henfrey,
232cm. Com: (Masters) 1870.

LAMINARIA'CEiE.—A family of Fu-
coideaj. Phseosporefe in part. Olive-co-
loured inarticulate sea-weeds, whose spo-

ranges are superficial, either forming inde-

finite cloud-like patches, or covering the

whole surface of the frond. See genera
Alaria, Laminahia, and Choeda.
LAOMEDEA, Lamx.—A genus of Hy-

droida, and family Campanulariadas.
S>/n. Obelia.

Six British species : dichotoma (ovicell,

PI. 33. fig. 4 c), geniculate,, gelatinosa, obliqua,

Flemini/ii, and lacerala. Found upon marine
Algae, stones, &c, between tide-marks.

Bibl. Johnston, Brit. Zooph. p. 101
;

Gosse, Mar. Zool.ii. 24; Hincks, Brit. Zooph.
LAR, Gosse.—A genus of Thecaphorous

Hydroida.
Char. Polvpites fusiform, sessile, with

two tentacula springing from the base of

a bilobate proboscis, developed on a creep-

ing and anastomosing stolon.

1 species, Bar sabellarum. The polypites

bear a close resemblance to the human
figure. Probably an abnormal form.

Bibl. Gosse, Linn. Trans, xxii. 113,
tab. xx. ; Hincks, Brit. Zooph. p. 36.

LAREL'LA, Ehr.—A genus of Rotifera,

fam. Brachionea.
Char. Body with equal setae and three

long fine hairs on each side of mouth; two
frontal eyes ; length 1-190 to 1-280".

Bibl. Pritchard, In/us. p. 712.

LARVAE. — In animals which pass
through certain marked stages of develop-
ment, or undergo metamorphosis, as it is

called, the condition in the first of these
stages is called the larval state, and the
animal itself is called a larva.

The aquatic larvfe of several insects are

well-known microscopic favourites on ac-
count of their transparence, which allows
the action of the dorsal vessels, with the
circulation of the nutritive liquid, to be
seen, and their curious respiratory organs.

A few of the more common aquatic larvae

and their parts are represented in PI. 28.

figs. 1, 14-17, 19-22, 29; these are noticed

more in detail under their respective heads.

The aquatic larvae of some amphibia are

admirable objects for exhibiting the circu-

lation of the blood, the development of

tissues, &c, as those of the frog (tadpoles^

and of the Triton.

LASIOB'OTRYS, Kz.—A genus ofPen
sporacei (Ascomycetous Fungi).

L. Lonicerce grows on the living leaves

and stems of various kinds of Honeysuckle,
forming little heaps seated on a Uift of ra-

diating filaments. The so-called peridioles

appear to be sclerotioid bodies, the superfi-

cial cells of which are converted into true

perithecia, becoming free on the surface :

these contain numerous asci when mature
;

but the spores have not been observed.

Bibl. Berk. Brit. Flora, ii. pt, 2. p. 324

;

Ann. Nat. Hist. 2 ser. ix. p. 386, pi. 12.

fig. 44; Fries, Summa Veg. p. 406; Greville,

Sc. Cn/pt. Fl. pi. 191.

LAST1LEA, Presl.—A genus of Aspi-
dieae (Polvpodioid Ferns), containing a
number of British species, such as L. Fili.r-

mas, di/atata, &c, separated from Aspidiun
on account of the reniform indusium, and
distinguished from Nephrodium by the vein-

lets being free at the ends.

LATEX.—The name applied to the pe-
culiar juices, becoming milky when ex-
posed to air, contained in the ' milk-vessels,'

or lativifcrous canals of plants, especially

abundant in Euphorbiacea?, P«paveracea>,

Cichoraceae, &c. It appears to consist of a
watery fluid, with albumen in solution, iu

which float globules of caoutchouc, or analo-

gous gum-resiuous matter, of variable size,
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occasionally mixed with starch-granules of

peculiar forms, as in Euphorbia (PL 39.

fig. 23). According to Sachs and Hanstein
it is a fluid which contains matters of a
directly nutritive character and others which
are excrementitious in their nature. Treeul,

on the other hand, appears to consider that
the latex is the residue of the sap after

elaboration by the cells. See Laticiferous
tissue.

Bibl. Schultz, stir les vaisseaux latieiferes

dans les Plantes, Paris, 1841 ; Von Mohl,
Ueb. den Milchsaft, &c, Baton. Zeit. 1843

;

Ann. Nat. Hist. xiii. 441.

LATHONU'RA, Lilljeborg.—A genus of
Macrothricida? (Entomostraca)

.

Cliar. Carapace obovate, not produced,
ventral margin furnished with peculiar
flattened spear-shaped plates attached to

the edge. 1 Irish species.

Bibl. Norman & Brady, Monot/r. on Bos-
minidce, eye, Nat. Hist, tr, Northumb.
LATHRyEA.—A genus of Orobancha-

ceous Flowering Plants. L. squamaria, a
remarkable plant, foimd here and there in

beech-woods in England, has been the sub-
ject of much research as regards embryo-
logy, by Schacht and others. See Ovule.
LATICIFEROUS TISSUE, ducts, ca-

nals, or vessels.—These names are applied

to the tubular and often ramified canals in

which is contained the milky juice or latex

of many plants (figs. 388, 389). The na-

lg. 388 Kg. 389.

Fig. 388. Laticiferous canals from the root of Dan-
delion. Magn. li'O dialne.

Fig. '.iSO. Laticiferous tissue extracted from Chelido-
niuut majud. Ala^a. 10U diame.

ture, or rather the origin, of these canals is

still a matter of dispute. The ducts present
themselves in various forms and conditions,

especially in the rind and pith in the Apo-
cynaceae, Asclepiadaceas, Moracese, Urtica-
ceas, Papaveracete, Gucurbitaceae, Euphor-
biacere, Aroidese, &c. Simple unbranched
milk-vessels occur in the pith of the elder.

Schacht regards them all as liber-cells.

The opinion which we share with almost all

other vegetable anatomists is, that they are
intercellular passages, originally devoid of a
proper coat, but subsequently acquiring one
of variable thickness, derived apparently
from the secretion which they contain.

Unger, however, imagines that, while some
are formed in this way, they are mostly
developed out of confluent rows of cells,

like the dotted ducts ; and Treeul is of
opinion that they are ordinarily formed in

this way. Dippel considers that they re-

place the clathrate cells of other plants.

They require much further investigation.

Canals bounded by a defined coat of cel-

lular tissue, forming intercellular canals or
ducts of very definite character, occur in the
Coniferoe, the Guttiferre, Anacardiaceas, &c.
These will be spoken of under Receptacles
FOR SECRETIONS.

Canals containing a milky juice occur in
some of the Fungi, as in the fleshy sub-
stance of Ac/aricus deliciosus, quietus, and
others of the same section.

It was declared some years ago by Schultz
that a regular circulation of the latex takes
place through the ramified laticiferous ducts.

This was chiefly supported on observations
of movements of the latex which may be
made on tolerably transparent parts of
living plants containing these ducts. By
bringing the uninjured sepal of Convolvulus
or a leaf of Cheiidonium under the micro-
scope (placing it in oil is advantageous in
the latter case), the branched latex-ducts
may be made out, and a flowing movement
of the particles may be seen occasionally.
But this has been shown to depend upon a
disturbance of the equilibrium by external
causes, such as pressure and heat, and may
be produced at will in any direction by
making an incision, towards which the juice
flows. Treeul thinks that the laticiferous
canals communicate freely with the pitted
ducts and other vascular elements, and take
a share in a kind of circulation, wherein
they play the part of venous reservoirs ; but
his views do not appear to us well-founded.

Bibl. Schleiden, Princip. of Bot. (Lon-
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don, 1849), p. 64; Unger, Gnmdziige der

Anat. und Phys. (1846), p. 54; Schacht,
Botan. Zeit. ix. p. 513. 1851 ; Die Pfianzen-
ze/le, p. 210. Berlin, 1852 ; Monat. Berlin
Akad. Nov. 1856 ; Flora, 1857, p. 89

;

Meyen, Secretionsorgune, p. 03. Berlin, 1837

;

Trecul, Ann. des Sc. Nat. 4 ser. vii. p. 290;
Henfrey, Mem. Cour. (Masters) 1870.

LAURENCIA, Lamx.—A genus of Lau-
renciacese (Florideous Algse), containing

several British species, mostly common, of

yellowish-gieen, purple or pink colour, the
fronds pinnately branched, of solid paren-
chymatous structure. The ceramidia are

borne on the smaller branches, as are also

the antheridia ; the tetraspores are imbedded
in the ramuli (tig. 390). The ceramidia
contain tufts of pear-shaped spores ; the

tetraspores are tetrahedrally divided. The
antheridia are thus described (in L. tenuis-

sima) by Thuret : on the smaller branches,

similar to those which bear the ceramidia

on other individuals, occur greyish convo-

Fig. 390.

Laurencia dasyphylla.

Kamuli containing tetraspores.

Magnified 50 diameters.

luted plates of cellular tissue, of irregular

form, bordered by a line of roundish cells,

containing generally a yellow liquid. Hya-
line culls containing antherozoids are im-
planted vertically on these plates, clothing

both surfaces. The antheridium has a sort

of pedicel formed of an ovoid cell, which
also bears a dichotomous hair, like those

common over the branches of this plant.

The antherozoids are elongated-ovoid, a

little constricted at one extremity, length
about 3-5000". MM. Derhes and Solier

have observed them on L. pinnahfida and
other species.

Bibl. Harvey, Brit. Mar. Ala. p. 97,
pi. 12 C ; PhycBrit. pi. 55, &c. ; Grev. Alg.
Brit. p. 108, pi. 14 ; Derbes and Solier,

Ann. des Sc. Nat. 3 ser. xiv. p. 276, pi. 37
;

Thuret, ib. xvi. p. 65, pi. 7, ib. ser. 4. iii.

p. 19.

_
LAURENCIACE.E.—A family of Flo-

ridea}. Rose-red or purple sea-weeds with
a cylindrical or compressed, rarely fiat, li-

near, narrow, areolated, inarticulate, or con-
stricted and chambered, branching frond
composed of polygonal cells. Fructification :

1, conceptacles (ceramidia) external ovate,

furnished with a terminal pore, and con-
taining a tuft of pear-shaped spores ; 2, te-

traspores immersed in the branches and
ramuli, scattered without order through the
surface cells ; 3, antheridia. Pringsheim
states that the tetraspores are gonidia, and
grow up into a new thallus.

British genera. See Bonnemaisojcia,
Laurencia, Chhysimenia, Chylocladia.
LEA'IA, Jones.—A fossil Entomostracan

Bivalve, of unknown alliance, probably a
Phyllopod. Valves oblong; marked with
two obliquely transverse, divergent ridges,

concentric lines of growth, and intermediate

reticulation. Known in the Coal-measures
of Britain and America.

Bibl. Jones, Mem. Foss. Estherics, 1862,

p. 115 ; Geo!. Mag. vii. 219.

LEANGIUM, Lk. See Dideema.
LEATHE'SIA, Gray.—A genus of Chor-

dariacea; (Fucoid Alga?), consisting of glo-

bose or tabulated fleshy or horny structures,

growing upon rocks, either solid, or, by the
solution of the internal filamentous sub-

stance, ultimately hollow. The fronds are

composed of masses of dichotomous fila-

ments radiating from a point, in the olive-

coloured tufted species cohering laterally,

and forming the soft, fine coat of the lobes.

The sporanges are simple oval sacs attached

at the ends of branches of the radiating

filaments, between which they nestle, or

multilocular, consisting of short septate fila-

ments occurring in similar situations, which
are said by Thuret to be more common ; and
the two kinds have not been met with
together.

Bibl. Harvey, Brit. Mar. Alg. p. 48,

pi. 10 C ; Engl.Bot. pi. 1596 ; Thuret, Ann.
des Sc. Nat. 3 ser. xiv. p. 237, pi. 26.

figs. 5-12.

LEAVES.—The microscopic structure of

leaves presents a wonderful variety of con-
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ditions, from the most simple up to very
complex. Instances of the former are seen

in the Mosses, Jungermannie.s:, and other
Flowerless plants, where merely asimplecel-
lular plate exists. In the simpler leaves of

Ferns, such as Hymenophyllum, we have
a cellular plate traversed by vascular ribs.

In Sphagnum (among the Mosses) the sim-
ple leaves have cells containing a spiral

fibre. In the more complete forms we di-

stinguish an epidermis, above and below,
often differing in character on the two faces

(see Epidermis and Stomata), together

with the diachyma or intervening cellular

mass, which varies in its characters in dif-

ferent plants, and is traversed by the fibro-

vascular ribs or veins. The epidermis ex-
hibits Glands, Hairs, &c, in different con-
ditions and forms, which cannot be enume-
rated again here, many of the most inter-

esting forms being mentioned under the

above heads. For observing the structure

of leaves, when consisting of more than a

simple cellular plate, horizontal and vertical

Fig. 391.

Vertical section of a leaf of a Melon.

E. S, superior epidermis ; P. S, subjacent close paren-
chyma ; M, infra-stomatal air-space ; L, intercellular

space ; F. u, flbro-vascular bundle (rib or Tein) ; P. i,

inferior lax parenchyma ; E. i, inferior epidermis ; P,
hairs ; ST, stoma.

Magnified 100 diameters.

sections are required. The latter are easily

made with a sharp razor in thick and firm

leaves ; but with delicate kinds it is neces-

sary to split a soft cork, to place the leaf

carefully between the pieces, and then to

slice both together, placing the fragments

in water and picking out the pieces of the

leaf with a needle. Many small simple
leaves make good objects by drying, soaking
in turpentine, and mounting in balsam : the
same may be done with petals, sepals, &c.
The leaves of many water-plants, such as of
Vallisneria, Anacharis, Ceratophylhim, Hot-
ionia, &c, are very favourable for the ob-
servation of the rotation of the cell-sap (see

Rotation). They are of very simple cel-

lular structure, having no epidermis, sto-

mata, or fibro-vascular ribs.

Leaves also afford a large field for inter-

esting study to the microscopist, in the
examination of the colouring-matters and
secretions in the cells, especially during the
autumnal changes, of the development, &c,
and moreover in the investigation of the
parasitic Fungi which so frequently attack
them both in the living and the decaying
state.

LECAN'ORA, Ach.—A genus of the
Lecanorei, consisting of numerous species,

growing chiefly on rocks, stones, and earth.

Thallus crustaceous, granulose, rarely

radiate. Apothecia lecanorine. Paraphyses
distinct. Thecoe either eight-spored or

polysporous. Spores simple.

Bibl. Hook. Brit. Flor. ii. pt. 1 ; Eny.
Bat. pi. 940; Leighton, Lick. Flo. 1871.

LECANO'REL—A tribe of Placodei, a
series of the Lichenacei.

Bibl. Leighton, Lick. Fl. 1871.
LECID'EA, Ach.—Agenusof Lecideinei

(Gymnocarpous Lichens), containing nu-
merous British species. The apothecia have
a border of the same colour as the disk.

Growing chiefly on rocks, sometimes on
bark. L. yeoyraphica, growing on subalpine
rocks, is a remarkable species.

Bibl. Hook. Brit. Flora, ii. pt. 1. p. 177

;

Engl. Bot. pi. 245, &c. ; Lindsay, Journ. Mic.
Sc. v. p. 177.

LECIDEI'NEL—A tribe of Lichenacei,
containing the genera,Zecidea,Odontothrema,
Schizoxylon, Agyrium.
Bibl. Leighton, Lieh. Fl. 1871.

LECYTH'EA, Lev. See Uredinei.
LEECH.—Two species of the genus Hi-

rudo, which belongs to the class Annulata,
are used for medicinal purposes, viz. H. ine-

dicinalis, in which the ventral surface is

greenish, with black spots; and II. offici-

nalis, in which these spots are absent.

The structure of the mouth of the species
of Hirudo is curious. The mouth is trian-

gular (PI. 17. fig. 25), and placed in the
middle of the anterior sucker. Each of its

three sides is furnished with a semicircular
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aw, of cartilaginous consistence (fig. 26,

side view ; fig. 27, view from above), upon
the convex margin of which are placed a

large number of partly calcareous teeth

(fig. 26 b) arranged in a row. The teeth

(fig. 28, a side view, b view from above)
are flattened, somewhat triangular, and ex-

cavated at the base, so as to exhibit two
short prongs (d). They are placed trans-

versely upon the jaws, which are moved by
powerful muscles, and thus produce the

well-known wounds. And this cross di-

rection of the teeth is probably the cause of

the troublesome bleeding accompanying the

bite of a leech, in consequence of the
amount of laceration necessarily connected
with it.

The species of Llirudo have ten minute
eyes, arranged in the form of a horseshoe

at the upper part of the anterior sucker.

The ova of leeches are deposited in a kind
of cocoon, composed of triangular fibres,

branched and interwoven so as to bear con-
siderable resemblance to a sponge, as which
one of them was formerly described.

Bibl. Brightwell, Ann. Nat. Hist. 1842,

ix. 11 ; Brandt and Ratzeburg, Media. Zoolog.

ii. ; Johnson, Treatise on the Medicinal
Leech, and Further Observ., $c. ; Mocruin-
Tandon, Monographic d. Hirudinecs, 8,-c.

;

Savigny, Descript. de VJEgypte, xxi. ; Au-
douin and Milne-Edwards, Classif. des An-
ne/ides, $c. in Ann. des Sc. Nat. 1823, 27-
30 (separately printed) ; R. Jones, Outl. of
Animal Kingdom, p. 192 ; Gervais and Van
Beneden, Zool, Med. ; Leydig, Archie, 1801,

p. 599; F. E. Schultze', Zeits. wiss. Zool.

xii. 1802 ; Leuckart, Die. menseh. 1'arasit.

i. ; Gratiolet, Ann. d. Sci. Nat. iv. 17;
Bolleston, Forms of An. Life.

_
LEIBLEI'NIA,' Endl.—A genus of ma-

rine plants, placed among the Ectoearpacere

by Endlicher, and among Oscillatoriacea?

(ConfervoidAlgse) by Kiitzing,who includes

under it many of the species of Calothrix of

other authors. Endlicher cites only C.con-

fervicola, Ag., and another not British.

This is a minute, glaucous, tufted plant,

formed of short, rigid, erect, subulate fila-

ments, and is common, epiphytic on marine
filamentous Algse.

Bibl. Endl. Gen. Plant. Supp. iii. No. 69;

Kiitz. Sp. Alg. 276; Harvey, Fhyc. Brit,

p. 223, pi. 20 C.

LEJEUNTA, Libert.—A genus of Jun-
gennanniese (Hepatica?), containing several

rare British species, found in subalpino dis-

tricts, viz. L. scrpgllifolia, hamatifolia, mi-

nutissima, and cal/yptrifolia. The last is one
of the smallest of the British Jungerman-
niere, and is remarkable for the peculiar

form of its leaves, which resemble the ca-

lyptra of a moss (figs. 392, 393).

Fig. 392. Fig. 393.

Lejeunia. calypfcrifolia.

Fig. 392. Stem with calyptriform leaves, an immature
plant (on the right), and a burst spornnge.
Magn. 5 dianis.

Fig. 393. A leaf of ditto. Magn. 25 diama.

BrBL. Hook. Brit. Jung. pis. 42, 43, 51,
52; Brit. Flora, ii. pt. 1. p. 127.

LEMANI'EJE.—A family of Confervoi-
dese. Olive-coloured freshwater Alga?, fila-

mentous, inarticulate, of cartilagineo-coria-

ceous substance, and compound cellular

texture. Thefronds branched, hollow, bear-
ing within at irregular distances whorls of
wart-like bodies consisting of tufted, sim-

Fisr. 394.

Lemania fcorulosa.

Section of frond, showing the tufts of fertile tilaments.

Magn. 50 diama.

pie or branched, necklace-shaped filaments

(fig. 394), arising from the inner wall of the

tubular frond, and finally breaking up into

elliptical spores. British genus

:

Lemania. Character the same as of the
family. Two species have been found in

Britain, L. toralosa, Ag. and L. fiaciatilis.

They always grow in clear running streams.

Mr. Thwaites has made some interesting

observations on the development of these

plants.

Bibl. Hassall, Brit. Frcshtr. Alg. p. 68,
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pi. 7 ; Kiitz. Phyc. generates; p. 2G1
;

Tkwaites, Ann. Nat. Hist. 2 ser. i. p. 460
;

Wartmann, Beitr. z. Anat. fyc. d. Lemania,
St. Gallen, 1854 ; Rabenkorst, Fl. Eur. Alg.

iii. p. 410. 1868.

LEMBA'DIUM, Perty. — A genus of

Bursarina (Iufus. Ciliata).

Char. Body oval, flat, witk a broad and
deep buccal fossa, the length of which is

two tkirds of tkat of tke body. Tke fossa

kas on one side a row of large undulating

cilia. Tke front of tke fossa kas two sets

of converging cilia.

Bibl. Pritckard, Infus. ; Claparede et

Lack. Etudes, p. 251.

LEM'NA, L.—Duckweed. A genus of

aquatic Monocotyledonous plants, remark-
able for their simplicity of structure, tke ve-

getative system being replaced by a minute
leaf-like floating stem, witk dependent root-

lets, furnished witk a well-developed skeatk

(pileorhize) at tke end. Tke lobes of tke

stem bear two monoecious imperfect flowers,

and also propagate by bulbils formed in

tke slits in tke side of tke lobes ; tke

young bulbils formed in autumn sink wken
tke parent dies, and rise again in spring.

Spiral vessels occur abundantly in L.
polyrhiza ; they are sparingly present in

tke rest.

Bibl. Hook, and Arnott, Brit. Flor. p.

463 ; Sckleiden, Beitr. zur Botanik, p. 229

;

Weddell ( Wolffid), Ann. des Sc. Nat. 3 ser.

pp. 12, 155.

LEMON, Essential on, of.—Tkis is

sometimes used in tke microscopic examina-
tion of pollen and other structures, wkick
are placed in it to render tkem more transpa-

rent, it being less disagreeable and less vo-
latile than oil of turpentine. Glycerine may
often be substituted.

LENTICELS.—Structures found upon
tke surface of young stems, especialh;- of

most of the Dicotyledonous shrubs and
trees. They first appear on the yearling

shoot as little specks, of a different colour

from the rest of the epidermis. Towards
the winter, or in early spring, the epidermis

splits transversely over the lenticels, which
become then slightly projecting papillfe,

frequently divided into lips, as it were, by a
median furrow. Tke surface of tke papilla

is now brown ; and it is of corky character

for some little distance inwards. As tke

branck grows, tke lenticels become drawn
out laterally, so as to appear like cross

striae. They are subsequently lost sight of

by the bark splitting through them, as in

the apple or beech, or by the bark peeling
oil' (plane).

Microscopic examination of sections skows
tkat tkey are mere hypertrophal produc-
tions from the epiphloeum, or suberous lager

of the bark, and have no connexion with
the liber or cambium. DeCandolle ima-
gined they were root-buds, where adventi-
tious roots might arise under favourable
circumstances ; but this was an error. Du
Petit Thouars thought tkey were breathing-
pores, replacing the stomata of the epider-

mis ; but they are not pores ; and many trees,

such as the Conifers, Roses, Euonymus eu-
ropams, &c, have none.

Bibl. DeCand. Ann. des Sc. Nat. vii. p. 5
(1826) ; Von Mohl, Vermischt. Schrift. pp.
229,233; Meyer, Zwm«a, vii. p. 447; linger,

Fkra.,1836, ii. p. 577; G.de St.Pierre, Com.pt.

Bend. 1855 : Ann. Nat. Hist. 2 ser. xvi.

p. 273.

LEPADELLA, Bory.—A genus of Ro-
tatoria, of the family Euchlanidota.

Char. Eyes absent ; foot forked.

Three species.

L. emarginata (PI. 34. fig. 43). Carapace
depressed, oval, anterior portion broad,

emarginate at each end. Aquatic ; length
of carapace 1-570".

Teeth of L. ovalis, PI. 34. fig. 44.

Bibl. Ehr. Infus. p. 457.

LEPEOPHTHI'RUS, Nordm.—A genus
of Crustacea, of the order Siphonostoma,
and family Caligidse.

Char. Fourth pair of legs slender, not
branched, formed for walking ; thorax witk
only two distinct j oints ; frontal plates

destitute of sucking-disks on tke under sur-

face. Six Britisk species, found upon va-
rious marine fiskes, as tke salmon, mackerel,
sole, brill, turbot, &c.

L. pectoralis (PI. 14. fig. 23).

Bibl. Bah-d, Brit. Entomost. p. 273.

LEPERDITIA, Rouault.—An extinct

bivalve Entomostracan, probably Ostra-

codous ; bean-shaped ; smootk ; straigkt

on tke dorsal, convex on tke ventral

margin ; smaller in front tkan behind

;

rigkt valve overlapping tke left along
tke ventral edge; eack valve bearing a
pitted and radiate muscle-spot and an
ocular tubercle. Tke dorsal region of tke
left valve is swollen in some species.

Fossil only.

24 Silurian species, 4 Devonian, and 4
Carboniferous, witk many varieties.

Bibl. Jones, Ann. Nat. Hist. 2 ser. xvii.

p. 81 ; M. Micr. Journ. iv. p. 184.
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LEPIDOP'TERA.—An order of Insects,

consisting of butterflies and moths.

Lepidopterous insects present several

points of interest to the microscopic ob-

server ; among these may be mentioned
especially the proboscis or Antlia, the hook
connecting the wings (Insects, p. 421), the

wings themselves, and the beautiful scales

covering them (Scales of Insects, Test-
objects). Their larva? or caterpillars are

favourable subjects for the examination of

the internal structure,—the tracheae with
their spiracles, the fatty body, the alimen-

tary canal, the spinning organs, the curious

legs, &c.

LEPISMA, Linn.—A genus of Insects,

of the order Thysanura, and family Lepis-

mense.

Char. Body elongated, flattened; antenna?

setaceous, with numerous very short joints

;

palpi four, long ; abdomen terminated by
three long filaments jointed near their

ends.

L. saccharina (PI. 28. fig. 18). Body
silvery-grey, not spotted, covered with
numerous scales ; caudal filaments speckled

with reddish brown ; antenna? about two-
thirds the length of the body.

This active little insect, which runs but
does not jump, is found (in the country)

upon the shelves of cupboards where sweets

and other eatables are kept, in window-
cracks, &c. Its habits are nocturnal. Its

beautiful silvery scales are used as Test-
objects (PI. 1. fig. 6).

There are many other species, the scales

of which probably exhibit the same struc-

ture.

Bibl. Gervais, IValckenaer's Aptercs, iii.

p. 4-50; Lubbock, Linn. Trans.

LEPRALIA, Johnst.—A genus of In-

fundibulate Polyzoa, of the suborder Cheilo-

stomata, and family Membraniporida?.

Char. Polvpidom adnate, crustnceous,

formed of a layer of juxtaposed urceolate

cells, closed in front, and spreading cir-

cularly.

The very numerous species form white,

yellow, or reddish crusts upon rocks, shells,

and sea -weeds. Avicularia and vibracula

are present in some, but absent in others.

Mouth of cells sometimes with spines.

1. L. variolosa (PI. 33. fig. 17).

2. L. unicornis. Common.
Bibl. Johnston, Brit. Zooph. 300; Busk,

Mar. Poh/z.

LEPTOCLFNUM, M.-Edw.—A genus of

Tunicate Mollusca, of the family Botryllida?.

Distinguished by the thin, sessile, in-

crusting mass of variable form, the nume-
rous systems, the six-rayed branchial ori-

fice, and the anal orifices opening into a

common more or less branched cloaca.

Six British species : maculosum, a-sperum,

aureum, gelatinosum, Listerianum, and punc-
tatum, found upon the roots of Laminaria
and other marine alga? ; the two former
common.

Bibl. Forbes and Hanley, Brit. Mollusca,

i. 16 ; Gosse, Mar. Zool. ii. 32 ; M.-Edwards,
Mem. sur les Ascid. conip.

LEPTOCYSTINE'MA, Archer (syn.

Gonatozygon, De Barv, 18-36).—A genus
of Diatomacea?. See Gonatozygon.

Bibl. Archer, Mic. Journ. 1859 ; Raben-
horst, Fl. Eur. Ah/, iii. p. 156.

LEPTO'GIUM.—A genus of Lichens.

Family Collemacei, tribe Collemei. Thallus
with a distinct cortical layer, granular

;

gonima moniliform ; apothecia lecanorine
;

spores eight, multilocular, rarely simple.

Species numerous. On mossy trunks, walls.

Blbl. Leighton, Lich. Fl'or. 1871.

LEPTOS'UYPHUS, Allman.—A genus
of Thecaphorous Hydroida. The gonozooid
of this genus is identical with the Lizzia of

Forbes, from the manubrium-walls of which
gemmation takes place.

One species. Stromness.

Btbl. Allman, Ann. Nat. Hist. 1850 &
1864 ; Hincks, Brit. Hud, Zooph.
LEPTOSTRO'MA, Fr. —A genus of

Spha?ronemei (Coniomycetous Fungi
),
pro-

bably consisting only of the younger stylo-

sporous states of species of Hystkbium or

Phacidium. Several species are recorded
as British, some common, occurring on the
stems and leaves of sedges, rushes, Pteris,

&c, forming small round fiat spots, from
which the upper part of the perithecium

splits off, leaving a little margined scar, in

which are seated the stvlospores.

Bibl. Berk. Brit. Fl'or. ii. pt. 2. p. 297;
Ann. Nat, Hist. i. p. 257, vi. p. 365; Tulasne,

Ann. Nat. Hist, 2 ser. viii. p. 114.

LEPTOTHRICH'EJE.—A subfamily of

the Oscillariacere. Filaments very fine,

adnate, sheathed, indistinctly articulate

;

movement slow ; solitary or fasciculate ;

for the most part in broad and diffused

layers.

Bibl. Rabenhorst, Fl. Eur. Alg. ii. pp. 8

LEP'TOTHRIX, Kiitz.—A supposed ge-

nus of Oscillatoriacese. Found on damp
stones, among wet plants, and in foul water

;
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very probably consisting of tbe mycelial

filaments of mildew Fungi.
L. ochracea, K. (Oscillaloria ochracea,

Grev.) is an obscure production, forming
yellowish-brown flocculent masses, common
in boggy pools. See Didymohelix.

L. buccalis and L. insectorum, Ch. Robin,
probably belong to some Fungus.

Bibl. Kiitz. Sp. Alff. 262 ; Tab. Phjc. i.

pi. 61. fig. 1 ; Robin, Veaet. Parasit. 2nd ed.

pp. 345, 355, pi. 1. figs. 1, 2, pi. 4. figs. 1,2;
Mettenheinier, 3Ihs. Senkenb. 1857. p. 139

;

Moggridge, Q. J. M. S. 1868.

LEPTOTHY'RIUM, Kiitz.—A genus of

Sphasronemei (Conioniycetous Fungi).

L. Juglandis, Lib., L. fragrance, and
L. ribis have been found in Britain. Pro-
bably all these are stylosporous forms of

Ascomycetes.
Bibl. Fries, Summa Veg. pp. 371, 423

;

Berkeley, Ann. Nat. Hist. 2 ser. v. p. 371

;

Tulasne, Ann. des Sc. Nat. 4 ser. v. p. 115.

LEPTOTRICHA'CE.E.—A family of

operculated Acrocarpous Mosses, branching

by innovations, or with the fertile summits
several times divided. Leaves lanceolate

or awl-shaped, often canaliculate-concave,

with a nerve, mostly flattened or terete

;

cells prosenchymatous, often mingled with
parenchymatous, lax or firmish, empty, not
unfrequently thickened at the apex, then
sqnare. Capsule ovate or cylindrical, some-
times naked, sometimes erect, often stru-

mulose at the base ; operculum conical or

subulate. Differing from Dicranaceee in the

absence of alar cells to the leaves.

British Genera.

Brachyodvs, Campylostelhim, Sdigeria,

Anqstrtxmia, Leptotrichum.

LEPTO'TRICHUM, Hampe.—A genus
of Acrocarpous operculate Mosses, including

certain Didymodonta and Trichostoma of

authors.

LEPTOTRICHUM, Corda.—A genus of

Sepedonei (Hvphoinvcetous Fungi).

LEPTUS, Lam.—See Tkombiditjm.
L. aidumnalis (Trombidium autumnale),

the harvest-bug.

LERNEA.—A genus of Copepoda (Crus-

tacea), interesting from being subject to a
so-called retrograde metamorphosis.

BrBL. Claus. Wiirzb. not. Zeit. ii. p. 17

;

Van Beneden Rech. Belg. ; Metzger, Archiv

fur Nat. 1868.

LERXEOXE'MA, Edwards.—A genus
of Crustacea, of the order Siphonostoma,

and family Penelladas.

Char. Body long, slender, narrowed an-
teriorly in the form of a neck, which is

terminated by a swollen head, with two or
three simple, curved, horn-like appendages

;

abdomen of inconsiderable length, simple
;

oviferous tubes long and slender.

Two British species : L. spratta (PI. 14.

fig. 24) ; entire length 2 inches ; and L. en-

crasicholi. Both found upon the sprat.

Bibl. Baird, Brit. Entomostraca, p. 339.
LESKEA, Hedw.—A genus of Mosses.

See Hypxujt.
LEUCINE, or caseous oxide, is a normal

constituent of the lungs,spleen and pancreas,

and is produced during the necrosis of tis-

sues ; for instance, in gangrene of the lung.

It is one of the products of the putrefaction

of cheese and muscle. Usually accompanied
by tyrosine, it crystallizes in minute spheres,

which frequently unite and shoot into

radiating clusters. Often the spheres pre-
sent a yellow tinge and a concentric lami-
nation. The alkaline pancreatic juice trans-

forms albumen into leucine and tyrosine.

It also occurs in Crustacea, Araehnida, and
Insecta.

Bibl. Miller, Organ. Chem.
; Virchow,

Archiv, viii. p. 337 ; Frev, Das Mik. 1865,

p. 265 ; RindfJeisch, Path. Hist. p. 17, 1872.
Syd. Soc. ; Carl Yoit, Kbit. &,- Sieb. Zeit. fiir

wiss. ii. 1868.

LEUCOBRYA'CE^E.—A family of oper-
culate Mosses arranged among the Acrocarpi,
but exhibiting also lateral fruit-stalks. The
leaves whitish, very fragile, composed of two
kinds of cells: 1, parenchymatous, columnar,
thick, empty cells, connected in several
layers, perforated ; 2, intercellular duct-like
cells, interposed in a single curved row be-
tween those cells, 3-4 angled, filled with
chlorophyll-granules. 1-2 ductose cells,

situated in the middle of the leaf, prolonged
out from the curved row. Peduncle rigid,

very hygrometric, purple. Capsule oliva-

ceous, brown, or at length purple. Peri-
stome coloured in a similar manner, firm.

There is onlv one British genus.

LEUCO'BRYUM.—Calyptra dimidiate,
hood-shaped, exceeding the capsule, straw-
coloured. Capsule unequal, often strumose,
plaited in drying, often lateral by innova-
tion, terminal or distinctly lateral. Teeth
of the peristome sixteen, bifid, dicranoid,

densely trabeculate, purple. Intercellular

duct-like cells square ; one situated in the
middle of the leaf, mostly triangular. Leaves
without nerves. Inflorescence monoecious
or dioecious.

2g
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1. Leucobryum vulgare, Hanipe= Dicra-

num glaucum, Hedw.
The foliage of this plant is remarkable

for its pale colour, like that of the genus

Sphagnum ;
and the peculiar structure of the

cellular tissue renders it interesting.

Bibl. Mohl, Vermischt. Schrift. p. 310.

LEU'COCYTES.—See Inflammation
(white corpuscles).

LEU'CODON, Schwsegr.—A genus of

Mosses. See Neckeba.
LEU'COPHRYS, Clap, et Lachmann

(amended).—A genus of the family Bursa-

rina (Ciliated Infusoria).

Char. No sheath, as in Stentor, during

part of the life-C3'cle ; anus at the posterior

extremity ; no watch-glass organ ; no rows

of cilia in the interior of the buccal fossa ;

body truncated in front obliquely ; buccal

cirri surrounding the truncation.

Ehrenberg describes eight species ; they

are found in salt and fresh water, both sweet
and putrescent.

1. L. patida (PI. 24. fig. 38, a dorsal, b

ventral surface). Body ovato-campanulate,

hyaline or white, turgid ; mouth large, pa-

tulous. Aquatic and marine. Length 1-288

to 1-96". The alimentary canal, with the

sacculi, according to Ehrenberg's view, is

represented in fig. 38 a.

2. L. spathula (Spat/u'dium hjaliinim, D.)

(PI. 24. figs. 75, 76). Body lanceolate,

compressed, whitish, membranous, obliquely

truncated and dilated in front. Aquatic.

Length 1-144". Dujardin denies the exist-

ence of the anterior row of cilia (omitted

in the figures). A very doubtful form.

PI. 24. fig. 37 represents L. striata, D.,

which is one of the Opalina.

Bibl. Ehrenb. Infus. p. 811 ; Duj. Infus.

p. 458; Stein, Infus. p. 184 ; Clap.etLach.
Etudes, 1868.

LIBELLU'LID^E.—A family of Insects,

of the order Neuroptera. It contains

several common but beautiful insects, some
of which are popularly known as dragon-
flies and horse-stingers, although they are

harmless except to other insects. The
great interest connected with them relates

to the structure of the larvae and pupa>,

which live in water and are furnished with
branchiae, either internal or external, aDd
situated at the end of the body. External

branchiae are seen in Agrion ( PI. 28. fig. 1 7)

.

They consist of three membranous plates

(PI. 28. fig. 2 g), traversed by innumerable
tracheae. In sEsilina, Libelliihi, and Calo-

pteryx the branchiae are internal and

situated within the rectum (PI. 28. fig. 20,

rectum of JEschna). In this last genus the

branchiae are in the form of plates, which
are numerous, semicircular, longitudinal,

imbricated, and arranged alternately in

six regular and symmetrical columns.

The laminae consist of a network of fine

trachea;, communicating with those of the

body and situated beneath the mucous
membrane.
The end of the abdomen is furnished with

five movable valvular pieces (Pl.28.fig.29),

three of which are larger than the others,

and the uppermost of which is notched at

the end. These pieces, by their contraction,

expel the water from the rectum ; it is

renewed ; and the expulsive force effects the

locomotion as well as the respiration of the

insect. The labium of Jisclina also possesses

a remarkable structure, forming an elongated,

somewhat spatulate, mask-like appendage,

which completely closes the mouth when
unemployed (PI. 41. fig. 16). In the other

genera the structure is very similar. In

Libelhdu six biserial rectal columns are also

present ; but there are no papillae on them,

and the caudal appendage is pointed and
not notched (PI. 28. fig. 22). In Calopten/x

the rectal branchiae are more simple, con-

sisting of three plates attached only by the

end, and resembling in structure the external

plates of Agrion ; the ocelli are distinct

;

and the external caudal aperture consists of

three channelled and keeled pieces. The
spiracles of these larvae and pupae are more
or less concealed in the interspace between
the proto- and mesothorax ; they are trans-

verse, bilabiate, and furnished with a mus-
culo-membranous valve.

Bibl. Dufour, Ann. d. Sc. Nat. 1852,

xvii. p. 65 ; Westwood, Intrud. ; Packard,

Amer. Natur. v. 1871 ; Oustalet, Ann. d.

Sc. Nat. xii. ; Selys-Longchamps, Monogr.
d. Libcll. d Europe.

LI'BER.—The term liber-cells or liber-

fibres is applied to the very long forms of

prosenchymatous cells, occurring isolated

or in bundles at the outside of the cambium
layer of Dicotyledons, and often in the pith

and the ribs of the leaves ; to the cells of

similar form and character occurring in the

outer part of the fibro-vascular bundles of

Monocotyledons, and in the branches of those

containing no spiral structures ; also to the

fibrous cells of the same kind found in the

husks of many fruits, as the cocoa-nut. Xo
exact line of demarcation can be drawn
between liber-cells and wood-cells, since
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the shorter of the former pass into the

latter. As a rule they are much thickened

by secondary deposits (PL 38. fig. 27) ; but

those deposits are tougher than the wood-
cells, and while they have pores these are

never bordered with a rim. Liber-cells

are not unfrequently found branched (Rhi-

zophoraceas, Gnetum) ; and some of the

branched forms are supposed to originate

by the confluence of originally distinct cells,

after the manner of milk-vessels.

The layers of thickening on the walls of

liber-cells frequentl}7 exhibit a spiral stria-

tion, especially after treatment with acids

(PL 21. figs. 2, 3, 25). Von Mohl has

pointed out the peculiar characters of certain

structures associated with liber in the bark
of Dicotyledons and in the vascular bundles

of Monocotyledons. These are the Vasa
propria, and are described under Vas-
cular Bundles.
The importance of liber as a material for

textile fabrics has been spoken of under Fi-

brous Structures, and examples cited

;

figures of various kinds of liber-fibre are

given in Plate 21.

In Dicotyledonous stems the liber-fibres

are usually placed in large bundles opposite

to the fibro-vascular bundles of the wood,

as in Urtica, Viscum, Clematis, Quercus,

&c. ; sometimes in small irregular groups,

as in Vinca and Linum ;' in other cases they

stand in single rows, alternating with
parenchyma or vasa propria (Cttpressineai

and Taxinece), while in many plants they

are irregularly scattered, as in Bhizophora,

Cinchona, Nerium, &c. Isolated liber-cells

occur in the pith of young shoots, and may
be readily seen in the long woody radicles

developed from the seeds of the Rhizopho-
rese (PL 39. fig. 31) ; and in the bark and
pericarp of Gnetum, isolated branched
liber-fibres occur scattered throughout the

whole mass.

In many Dicotyledons the thick-walled

liber-cells are formed only in the first year,

the subsequent formation in this region

consisting of new layers of vasa propria

and parenchymatous cells (Betula alba

and Fayus sylratica). In Viburnum Lan-
tana the thick-walled liber is entirely

wanting.
In the Monocotyledons they occur asso-

ciated with short wood-cells in the fibro-

vascular bundles ; but they form alone the

Jibrous bundles often intermixed with and
prolonged from the ends of these, occurring

especially in the outer part of the stem of

herbaceous Monocotyledons, such as Lilies

and Grasses, and in the fleshy cortical layer

of rhizomes, as in Sparyanium, &c.

In both families they occur with the spiral

vessels and wood-cells in the ribs or veins
of leaves (as in Phormium tenax), bracts,

spathes of Palms, &c.

Liber-cells are generally drawn out very
gradually to a point at each end ; sometimes
they are very long ; Schleiden states he has
seen them 5" or 6". Sometimes they exhi-
bit expansions at particular points, as in

the Apocynacese. The branched forms
in Rhizophorese, Gnetum, &c. are usually

much shorter than the simple fibres, and
their form is often very irregular (PL 39.

fig. 31). The diameter varies a great deal

in some plants; and we should scarcely ven-
ture to say that the microscopic appearance
of a liber-fibre would suffice for the deter-

mination of the material of any (vegetable)

textile fabric, beyond the distinction of

cotton (or vegetable hair) from linen or other
liber ; but reagents affect them differently.

The appearance presented by many kinds
of fibre under the microscope, in the state

in which they occur in commerce and after

treatment with acids, is shown in PL 21.

figs. 2-7, 25 & 26. The figures are taken
from very characteristic examples; but many
modifications occur in subordinate quantity.

Flax (Liman usitatissitnum) (fig. 2) has the
walls much thickened, with distinct pores

;

it exhibits a very oblique close striation after

boiling with nitric acid. Jute, the liber of

Corchorus capsularis, has thinner walls, with
constrictions at intervals and blunter ends
(fig. 3) ; no spiral streaks come out here on
boiling with nitric acid. The fibre from the
Cocoa-nut husk occurs in bundles (fig. 4) ;

when isolated or boiled with acid, tbe walls

are foundthin, with wide, open, spiral streaks

(slits in the secondary layers) ; the ends are

blunt (fig. oa,b). The fibre of hemp
( Can-

nabis sativa) somewhat resembles flax, but
is coarser and becomes swollen up and brit-

tle,readilybreaking across, when boiled with
nitric acid (fig. 6) ; no spiral streaks. The
liber-fibres from the bundles of Musa textilis

(fig. 7) are fine and tough, and not much
altered by boiling. Those of Bcehmeria
nivea (fig. 25) are coarse, rough on the out-

side; they swell up and exhibit marked spiral

slits when boiled with acid, and also distinct

lamination of the thick wall (fig. 25 c) . Bceh-

meria Puya (fig. 26) closely resembles the

former ; but the spiral striation is not very
evident, and the wall splits readily in the

2g2
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longitudinal direction (fig. 26 c). The spiral

striation is well seen in fig. 30 of PI. 39,

which represents the endof a liber-fibre from
Vinca minor after boiling with nitric acid.

The liber-bundles of barb are sometimes

set free as loose stringy fibres by the decay

of the outer parts of the bark, as in the vine,

Clematis, &c. In some plants they take a

wavy course, anastomosing laterally so as to

form connected reticulated sheets over the

cambium : in the Lime (Tilia) these sheets

may be detached by maceration, and they

form bast, the material used for matting,

&c. In the THYMBLACEiE (lace-bark

trees) the annual layers of liber can be

detached from each other, and form sheets

of fibrous tissue, sometimes firm and tough,

sometimes almost as delicate as muslin.

Bibl. Mohl, Veq. Cell, Bot. Zeit. xiii.

p. 873 ; Schacht, Die Pflanzenzelk, p. 208
;

Ann. d. Sc. Nat. 4 sei\ viii. p. 164 ; Hen-
frey, Elem. Course (Masters).

See also under Laticifekous Tissue.

LIOEA, Schrad.—A genus of Myxogas-
tres (Gasteromycetous Fungi), growing on

damp rotten wood, in garden frames, &c,
with the peridia of elongate form, grouped
together, of only one layer, and containing

few or no filaments among the spores. Four
species are described as British, of which
L. fragiformis, Nees, is not uncommon on

wet very rotten wood, moss, &c. ; the

groups of peridia just before maturity some-
what resembling a strawberry ; afterwards

brownish.
Bibl. Berk. Brit. Fl. ii. pt. 2. p. 321

;

Ann. Nat. Hist. 2 ser. v. p. 367 ; Greville,

Sc. Crypt. Fl. pi. 308 ; Fries, Syst. Mycol.

iii. p. 195 ; Summa Veg. p. 458.

LICHENS.—A class of Thallophytes or

cellular plants standing between the Alga?

and the Fungi, exhibiting in the various

genera relations sometimes approaching very
closely to the one, sometimes to the other of

these two classes. The parasitic Lichens,

such as Abrothallus, being destitute of

a free thallus and of green gonidia, are un-
distinguishable from Fungi by any definite

character.

The Lichens are almost universally either

dry incrusting bodies, growing upon bark

of trees, stones, earth, &c, as a pulverulent,

or rough and horny, or laminated and mostly

wrinkled and curled crust ; or as horny or

leathery, foliaceous or shrubby, ragged or

bristling patches, seldom rising much from
the surface which they overgrow ; of grey,

greyish green, brown, yellowish, or even

reddish colour, and with a dead, pulverulent,

and opaque surface. Some, however, are

parasitic on other Lichens (Abrothallus), or

upon living leaves (Strigula). The fructi-

Fig. 395.

Bphrorophorou corailoides.

Thallus with apothecia.

Nat. size.

fications, in 'which the spores are produced,

are either little nodules (tig. 395), often

Fijz. 396.

Fig. ;J96. Opegrapha atra. Thallus with lirella?. Nat.

size.

Fig. o07. Borrera eiliaris. Thallus with ap.Uheeia.

Nat. size.

Fig. 393. Section of thalaniiuni. Magn. 150 diams.

with a minute pore at the summit, or raised
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lines (fig. 396), or round, shield-shaped or

cup-shaped bodies (fig. 397) scattered over
the surface of their fronds, or borne at the
summits of the branches of the shrubby
kinds. In some species the ' fruits ' are the

only parts visible to the naked eye, the

thallus being composed of very small col-

lections of microscopic elements, more or

less concealed in the matrix on which the

plants grow.
In the simplest kind of Lichens, the thallus

(" hypha ") consists of microscopic branched
filaments penetrating among the superficial

layers of the cells of the bark or epidermis
upon which the plants grow. These fila-

ments usually present globular cells here
and there growing out from them, filled with
green matter, which globular cells are capa-
ble of reproducing the plant when detached

;

they are called gonidia, and are regarded as

analogous to the buds of the Flowering
plants and the celluhar gemmce of the higher

Cryptogams. In the simple forms here
alluded to, the gonidia are not sufficiently

numerous to give a coloured tinge to the

structure as seen by the naked eye ; in some
even the filaments make no show, while in

othersthey form whitish patch es
(
Opegrapha,

Verrucaria). In the forms rather more de-

veloped we find a layer of globular epidermal
cells, with whitish contents, closely coherent
together, constituting a ' cortical layer ' co-

vering the upper surface, to which the fila-

mentous structure (or hypothallus) then
forms the ' medullary layer.' The erusta-

ceous kinds overgrowing stones have this

filamentous medullary layer vevj solid ; and
in some of them its lowest filaments are

seen growing out all round the borders, in

the direction in which the plant is extend-
ing, the upper filaments with the gonidia

and the cortical layer by degrees overgrow-
ing these lowest filaments, which in the

meantime have extended further out. Some
of the crustaceous Lichens grow out in more
or less regular lobes at their borders, and
thence lead to the pseudo-foliaceous forms,

of which the common Parmelia parietina,

the yellow Lichen so abundant on walls, and
Borrera ciliaris, common on branches of

trees (fig. 397), may serve as examples.

The thin paper-like thallus of the former
exhibits/o!w distinct regions (PI. 29. fig. 2) :

—1. on the upper face a layer of thick cells,

firmly connected together, coloured yellow

at the surface (tipper cortical or epidermal

layer) ; 2. a layer like the preceding, but
white, forming the inferior surface of the

thallus {lower cortical or epidermal layer)
;

3. beneath the upper cortical layer lie the
gonidia ; and 4, under these lie the medul-
lary filaments forming the central substance,

at the upper part of which lie the gonidia
arising from these filaments. These are in-

terlaced and imprison air between them.
From the lower face arise laniinas or fibrous

processes, like roots, serving as cramps by
which the plant attaches itself to the surface

on which it grows. In Peltigera canina there

is no inferior epidermal or cortical layer, the
filamentous medullary structure forming the
irregular veined surface, prolonged here and
there into pseudo-radical processes. In En-
docarpon and other fronds of solid texture,

the medullary layer is formed of slender

linear cells, closely packed, with few air-

passages. The species of C/adonia exhibit

a structure of the thallus intermediate

between that of the foliaceous kind just

referred to and the shrubby sort. In the
foliaceous expansion resting on the ground,
of C. pyxidata, for example, we detect the

upper epidermis, next the gonidial layer,

which again rests on the closely-felted

filamentous medullary substance. In the

branches of C. rangiferina, as in a great

number of its congeners, there is no well-

defined epidermis. The branches are tubes,

vacant in the centre, formed of a cartilagi-

nous structure, in which only two zones can
be distinguished, the inner and more solid

of which is composed of almost simple, pa-
rallel, solid filaments intimately glued toge-

ther by mucous substance ; the outer zone
is formed of a felted mass of filaments, like-

wise solid, but branched and divaricated.

The solidity of these filaments arises from
the obliteration of the cell-cavity by second-
ary layers on its walls, giving the filaments

a horny texture. In the outer loose layer

are found scattered groups of gonidia. In
Stereocaulon denudatum the branches are

solid and formed exclusively of parallel

filaments, as is the case also with those of

Ramalina scopulorum. In Evemia vulpina

there is a solid axis formed of parallel fila-

ments enclosed in a layer of interlaced

fibres, between which and the horny coat,

which is either solid or very obscurely cel-

lular, gonidia are here and there to be ob-

served.

Masses of gonidia (called granula gonima)
in orbicular concretions occur on the thallus,

and are termed cephalodia.

In many Lichens, when exposed to excess

of moisture, the proper fructification is not
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developed, and the gonidial structure is

produced so abundantly as to burst through
the superficial cortical layer and become
naked, giving a mealy appearance to the

thallus. Lichens reproduced by gonidia

commonly grow at first into a pulverulent

stratum by the multiplication of the cells,

giving rise to the forms which were at one

time thought distinct genera, such as Le-
peaeia.
The gonidia, whether as free cellules, as

attached to the medullary filaments, as

massive collections, or in patches remote
from the thallus, yield zoospores. Other
gonidia, which do not yield zoospores, are

clusters of spherical motionless granules or

granula goniina.

The fronds of Collema are remarkable for

their gelatinous texture, and approach the

Nostochacese (Alga?) in the simplicity of

their structure. The thallus of C. cheileum

consists of branched and colourless filaments

or tubes, imbedded in an abundance of

mucilage ; in C. jacobecefolium, there exist

in addition very numerous green granules,

almost all arranged in long beaded lines

(PL 29. fig. 13), some being larger than
others, the whole mixed with the con-
tinuous filaments and imbedded in mucus.
Both species have long, whitish, branched,

filamentous pseudo-radical processes.

Putting aside the gonidia or gemmule-
cells of the thallus, the reproductive organs

of the Lichens are of three kinds :—1, the

apothecia, which, according to their forms,

receive different names, and are all charac-

terized by producing the sacs (thecce) con-
taining spores ; 2, the spermogoma, which
some regard as antheridia, and which pro-

duce extremely minute cylindrical bodies

(spermatid) growing at the ends of short

pedicels, from which they are ultimately

detached, like the spores of many Fungi

;

and, 3, pycnidia, in which are developed
stylospores like those of Fungi.

The commonest form of the apothecia is

that of sessile or stalked disks or cushions,

flat, convex, or hollowed into a cup (tig.

397) ; in other cases they are linear :

these open forms characterize the division

called Gymnocarpous Lichens, while in the

Angiocarpous genera the apothecia or rather

perithecia are closed globular receptacles or

conceptacles, analogous to those of the Sphce-

ri<B among the Fungi, and opening at the

summit to discharge the spores (tig. 395).

The apothecium may be composed of two
parts—the thalamium or hymenium, and the

excipulum. The excipulum, when present,

may be in the Gymuoearpi a cup-like enve-
lope derived from the thallus, and of the
same colour (thalline), or may differ in colour
and texture, in which case it is termed
" proper." In the Angiocarpous forms it

may entirely or only partly surround the
thalamium and thecse, and then forms the
perithecium. The thalamium is represented
by the body of the apothecium, open or

closed; and the layer of its cells immediately
lining the bottom of the cup, shield, or

conceptacle is sometimes called the hypo-
thecium, which bears the thecce and the
paraphyses (fig. 398) ; the latter are filiform

or clavate cells (PI. 29. figs. 6 & 12), pro-
bably abortive thecK, among which they
are intermingled

; both these and the thecee

stand perpendicularlv upon the hypothe-
cium. The tliecce (PI. 29. figs. 6 & 12)
are usually ovoid or elongated cells with
thick walls, containing the spores ; the
theca? are shorter than the paraphyses sur-

rounding them ; and the whole are usually

glued firmly together by their contiguous
lateral surfaces.

The spores consist of two layers, an epi-

spore and an endospore ; the former are tinged
blue with tincture of iodine, and present

many points of difference in different genera
and species. In Verrucaria muralis they
are ellipsoid, colourless, perfectly smooth
and semi-transparent, containing granular
matter

;
while in V. epidermidis and ato-

maria they are bilocular bodies, representing

a pair of obovoid cells adherent by their

thick ends. In their earlier stages of de-
velopment they appear solid ; subsequenth'
four nuclei or oily globules are seen in them,
each occupying a spherical cavity. The
membrane of the spore then becomes thin-

ner, and finally its two cavities coalesce

into one. When ripe, these spores are

about 1-1500" in length and about 1-4000"
broad. There are eight in each theca, and
they are separately enveloped in a mucila-
ginous coat. The spores are largest in the
Angiocarpous genus Pertusaria. Those of

P. communis are visible to the naked eye
;

and observed in water soon after emission
from the theca?, they are not less than
7-1000" to 8-1000" long by 5-1000" broad.

Their simple cavity is tilled with granular

semi-transparent matter, usually with oil-

globules of various sizes. The epispore is

very broad, transparent, and formed of

several lamella? ; these also are coated with
mucus. The srenus Parmelia offers both
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simple and bilocular spores. Of the former,
P. parietina gives an example, though in

some cases a transverse partition is formed,
and this is the normal state in P. stellaris

(PI. 29. figs. 6 & 7). In Peltigera (PL 29.

fig. 11) the spores are elongated. In Col-
lema and other genera the spores are divided
into four chambers by three transverse
septa.

In several species of Lecanura, Lecidea,

Urceolaria, and a gTeat number of Angio-
carpous Lichens, a more complex form of
spore exists, longitudinal together with
transverse septa dividing the cavity into
several series of chambers. Those of Urceo-
laria (PI. 29. fig. 17) have eight or ten
compartments ; those ofLecanactis urceolata,

Thelotrema lepadina, Umbilicaria pustulata
(PI. 29. fig. 18), and other Lichens (called

muriform spores) have a much larger num-
ber of little cavities, each containing a
distinct nucleus.

The emission of the ripe spores takes
place in the same way as in the Peziza,

Helvetia, Spfazriee, and many other Fungi
of the same kind. If a portion of the
thallus, moistened, is placed in a common
phial, with the apothecia turned toward
one side, in about eight or ten hours the
surface of the glass opposite each apothe-
cium will be found covered with patches of

spores, easily perceptible by their colour,

these having been projected from the apo-
thecia with force. If placed on a moist
surface, and a slip of glass laid over them,
the latter will become covered with them
in the same way ; and Tulasne states that
they are projected to a distance of more
than half an inch from the theciferous layer,

the spores being emitted continuously for a
long time. The experiment majr be tried

either in winter or summer, and ha3 been
made with success on several common spe-

cies of Parmelia, Lecanora, Peltigera, L'ol-

lema, Borrera ciliaris, Verrucaria muratts,

Endocarpon hepaticum, Pertusaria, Urceo-
laria, Opegrapha, &c.

The expulsion of the spores of the Lichens
takes place slowly, while that of some Asco-
mycetous Fungi is sudden, which may be
accounted for by the different consistence of

the surrounding structures.

Eight is generally set down as the normal
number of spores in each theca ; but this is

not universal here any more than in the

Ascomycetous Fungi ; some species of

Endocarpon, Parmelia, &c, have poly-

sporous thecaB containing a considerable

number, while there are often less than
eight.

Spermogonia. In addition to the pre-

ceding, the Lichens exhibit another form of

reproductive organs, which are liable to be
confounded with Sphceronemei and other
Fungi growing on the Lichens, or with pa-
rasitical Lichens in similar positions. They
appear as black or brown points, usually

nearthe margins of the thallus (PI. 29. fig. 1),

and have been found in Borrera, Parmelia,
Sticta, Cladonia, Collema, Opegrapha, Sphce-

rophoron, Lichina
t
Eadocarpon, &c, and seem

to be universal.

The spermogonia are hollow pustules,

lined with filaments producing extremely
minute bacilliform corpuscles, the sper-

matid. In most cases they are immersed in

the substance of the thallus (PL 29. figs. 2
& 13), and are perceptible externally only
by a little projection, if at all ; in rare cases

they are free and borne above the thallus

(some Cladonia, Celraria, Ggalectee, &c).
The ordinary form of the spermogonia is glo-

bular, ellipsoidal or irregularly oblong, and
sometimes with a sinuous outline. They
have either asimple undivided cavity (PL 29.

figs. 13, 16), or are multilocular, divided in

different ways into a variable number either

of separate chambers or narrow cavities, all

communicating with a common orifice,

which is the ostiole onpore of the apparatus.

This structure bears a close relation to that

usual in the related Fungi (Coniomycetous
forms, Cytispora, Septoria, &c), and bears
testimony to the close connexion between
the Lichens and Fungi. The form and di-

mensions of the spermatophores, or pedun-
cles of the spermatid, vary much. The
simplest are short slender stalks, simple or

branched, or they are articulated branches
composed of a great number of cylindroid

or globular cells (PL 29. figs. 3 & 14),'or

the branches are reduced to two or three

elongated cells. The spermatia are termi-
nal on the spermatophores, and consist of
exceedingly minute bodies, ordinarily linear,

very thin, short or longish, straight or

curved (PL 29. figs. 3, 10, 15, 16), without
appendages and motionless, and lie in a
mucilage of extreme transparency. The
spermatophores and their spermatia usually

fill up the cavity of the spermogonia when
just mature; afterwards, when the develop-

ment is complete and the spermatia dis-

charged, the spermogonia are found empty
and discoloured.

The minute bodies, called spermatia, are
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regarded by most of those who have ob-

served them as analogues of the' sperma-

tozoids produced in the antheridia of the

higher Cryptogams. Itzigsohn imagined
that he saw a spontaneous motion of them
when lying in water beneath the micro-

scope ; but this appears to have been an

error, and the only movement really exist-

ing has been regarded, probably most cor-

rectly, as merely molecular—that universal

in extremely minute bodies, living or dead,

lying in a fluid.

Pycnidia and Stylospores. This last name
is given to certain rare organs discovered

by Tulasne in Abrothallus and Scutula, con-

sisting of isolated spores borne upon shortish

simple stalks. They are produced in eon-

ceptacles, to which is applied the name of

pycnidia. They are closely analogous to the

structures of the same name found In some
Fungi (see Stylospores).
Some microscopic parasitic plants, which

affect the thallus and apothecia of Lichens,

are partly referable to the Lichens and
partly to the Fungi ; and Lauder Lindsay
says that they partake of the characters of

both. Sometimes the parasite occurs in

the form of asciferous or sporidiferous apo-

thecia or perithecia, with or without sper-

mogonia or pycnidia ; or the latter secondary

or complementary forms of reproductive

organs occur alone.

It is impossible to draw any sharp boun-
dary line between the lower Lichens and
the lower Fungi ; and the old diagnostic of

the blue reaction with iodine has long since

proved fallacious. The micro-Lichens il-

lustrate this assertion. They are athalline

forms for the most part, whose apothecia

alone represent the plant. Minute in size,

frequently obscure and difficult of observa-

tion, they are frequently parasitic. More-
over Berkeley, Int. to Crypt. Sot. p. 341,

has shown that Emericetla, a genus of

Fungi, has a structure in the stem exactly

like that of Glceocapsa. The same author

has figured the hypha of Parmclia parietina

producing gonidia within decomposed cells

of White Spruce.

Certain chemical reagents are useful in

the study of Lichens. Thus the iodine

solution will tinge the mature spores or the

gelatina hymenea of some Lichens blue,

or red- without a preparatory blue tinge.

Hydrate-of-potash solution produces in the

thallus of some Lichens a persistent yellow
colour, and in that of others it changes
to a red ; or if no reaction takes place,

chloride of lime and water being applied,

produce red or yellow colours as the case

may be.

Relation to Algce. Free gonidia are the

same as the unicellular Alga Cystococcus,

Nag. ; so that this is not a separate form but
a distinct phase of development in a Lichen.

The gonimic cellules of Pe/tiyera and Collema

when separated from their thallus, the first

produced the so-called Alga Protococcus,

and the latter organisms similar to Nostoc.

Moreover it is impossible to distinguish

gonidia from certain stages of the develop-
ment of Mosses.

It has been suggested that either such

Lichens as Collema and Ephebe are the

perfectly developed states of a plant whose
imperfectly developed forms have hitherto

stood among the Alga? as the Nostocacese

andChroococcacea?. Orthese last-mentioned

plants are typical Alga? ; they assume the

form of Collema and Ephebe through certain

parasitic Ascomycetes penetrating into them
and spreading their nryceliuni into the con-
tinuously growing thallus. Schwendener
states that all these growths (Lichens) are

not simple plants or individuals, but rather

colonies which consist of multitudes of

individuals, of which one alone plays the

master, while the rest, in perpetual cap-

tivity, prepare his food. The master is the

Ascomycete, and the slaves are green Alga?.

He asserts that Nostocaceous plants which
live in moist or wet habitats, not those
which are purely aquatic, form the founda-

tion or basis of Collemacea? (Archer, Q. Mic.

Jn. xii. p. 867). But this opinion that

Lichens are parasitic on Alga? is open to

much doubt.

The Lichens are ordinarily divided into

two orders, according to the structure of

their apothecia, which are either closed at

first, bursting subsequently by a pore or an
irregular orifice, containing the thecm in a
nucleus in the interior ; or they are open
from an early period, and bear the thecce

on the upper (mostly concave) surface

{disk).

Gymkocabpi is the title of the order

of Lichens characterized by bearing open
apothecia, in the form of shields (scutella),

cups (scyphi), rings (annuli), or irregular

cracks or lines (
lirellce) with raised borders,

&e. These apothecia are either sessile on a
flat spreading thallus, or raised on more or

less developed staik-like processes of the

branched and shrubby forms. The upper,

open, often concave surface of the apothecia,
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called the disk, is clothed with thecEe and
paraphyses.

Angiocabpi, the second of the orders into

which Lichens are divided, are characterized

by the closed apothecia, where the thecse and
paraphyses are collected into a nucleus

enclosed in a case called the periihecium,

bursting at the summit by a pore or an irre-

gular opening to discharge the spores. The
apotheciuni is more or less globular, and
either imbedded in the thallus or distinct

and raised above it. The perithecium either

entirely encloses the nucleus or is hemisphe-
rical (dimidiate), clothing the upper pro-

jecting- portion.

Bibl. Tulasne, Mem. p. s. a Thist. urganog.

des Lichens, Ann. d. Sc. Nat. 3 ser. xvii.

;

On Eeprod. of Lichens and Fungi, Ann. N.
H. 2d<1 ser. vol. viii. p. 114 ; Kbrber, Grund-
riss der Kryptogam.,Tives\. 1848; DieEntw.
der Flechten, 1828 ; Montagne, Apercu mor-
phol. d. Lichens, Diet. univ. d'hist. not. Paris,

1846; Bayrhoffer, Einig. iib. Lichen., Berne,

1851 ; Itzigsohn, Botan. Zeit. viii. 393, 913,

ix. 153 ; Flotow, in the Flora and Botanische

Zeitung ; Leighton, British Angiocarpous

Lichens, Ray Soc. 1851 ; Lindsay, Pop.

Hist, of Lichens ;
Speerschneider, Bot. Zeit.

xiii. 345 ; Braxton Hicks, Linn. Trans. ; Qu.

Mic. Jn. 1860 & 1861 ; Lauder Lindsay,

Qu. Mic. Jn. v., viii., ix., xi. ; Famnitzin
and Boranetzky, Ann. d. Sci. Nat. viii.

;

Leighton, Brit. Lich. Flora; Henfrey, Elem.
Course (Masters). (Want of space will not

permit of Leighton's classification being

given; but it is frequently followed by us.)

Not. Lichen. Leighton, Ann. Nat. Hist,

passim ; Schwendener, in Nageli's Beilr. zu

wiss. B. iv. p. 195, and Algentypen der

Flecht. Basel, 1869 ; Bory, in Hofmeist.

Hand. d. phys. Bot. Bd. ii. p. 291 ; Archer,

Qu. Mic. Jn. xii. p. 367.

LICHI'NA, Ag.—A genus of Lichinese

(Lichens), farn. Collemacei, allied to Col-
legia and Ephebe in many respects, for-

merly included among the Algae on account

of their growing on the sea-shore (near

high-water mark), but having the thallus

of a lichen and bearing true apothecia and
spermogonia. The globose apothecia occur

at the ends of the branches of the thallus

;

in L. pygmcea the spermogonia occur under-

neath the apothecia, in L. conjinis at the

apices of the branches and often on the

apothecia. The spores, 8, appear generally

to adhere to the walls of the thecre, which
break up. Spermatia oblong.

Bibl. Harvey, Brit. Alg. 1 ed. p. 22

;

Hook. Brit. Fl. ii. pt. 1. p. 274 ; Greville,

Alg. Brit. pi. 6 ; Leighton, Brit. Lich.

Flor.

LICHIN'E^E.—A family of Angiocar-
pous Lichens, of remarkable habit, the

species of which were formerly regarded in

their perfect and imperfect states as Algoe.

The branched thallus is of gelatinous tex-

ture, very soft when wet, cartilaginous when
dry, growing on wet rocks, lAchina being

marine. The fructification consists of closed

apothecia and spermogonia formed in the

substance or at the ends of the branches.

The Lichinei of Leighton, op. cit.

For the British genera Lichina and
Ephehe, see those genera.

LICMO'PHORA, Ag.—A genus of Dia-

tomaceaa.

Char. Frustules in front view cuneate,

elongate, radiating in a fan-shaped manner
from a branched stipes ; side view (valves)

convex, inflected at the larger end and fur-

nished with transverse stria? (rows of dots).

Marine.
L. radians, K. (L.flabellata, S.) (PI. 13.

%• 3 )'
.

The species (one other British, Sm., five

in all, Kutz.) are too doubtfully distinct to

deserve description.

Bibl. Smith, Brit. Diat. i. 85 ; Kutz.
Bacill. 123, and Sp. Alg. 113.

LLEBERKUEHNIA, Clap, et Lach.—
A genus of Rhizopoda, order Gromida.

Char. Pseudopodia arising from definite

spots, and surrounded at first and for greater

or less lengths by an expansion of the
surface ; the pseudopodia are long and be-

come reticulate. Circulation ofprotoplasmic
tissue rapid. 1 species. From unknown
fresh water at Berlin. Probably it has a

nucleus and contractile vesicle.

Bibl. Clap, et Lach. Etudes, p. 465.

LIEBERKUHN. Intbod., p. xix.

LIGAMENTS and Tendons.—With the
exception of the elastic ligaments, which
are noticed under that head, the structure

of ligaments and tendons is essentially the
same. They consist of fibrillar connective

tissue, with a small quantity of elastic

tissue. The fibres or fibrillse of the areolar

tissue are very minute, longitudinal, parallel,

closely connected, and pursue a straight or

undulatory course. Their union into bundles
is sometimes very indistinct, and only to be
shown by drying transverse sections and
afterwards treating them with alkalies. In
other instances the bundles are easily re-

cognizable, of a polygonal, rounded or elon-
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gated form (tig. 400), and connected by
loose interstitial areolar tissue.

One portion of the tissue of tendons exists

as slender nuclear fibres, sometimes forming
rows of narrow spindle-shaped cells con-

Fig. 399.

Magnified 60 diameters.

Transverse section of the tendon of the tibialis posti-

cus ; human : a, secondary bundles ; b, larger nuclear
fibres ; c, interstitial areolar tissue.

Fig. 401

LIGAMENTS.

Fig. 400.

Magnified 800 diameters.

Portion of the tendo Aehillis attached to the os caleis ; human : A, bone with

lacume a, medullary and hit- cells b; B, tendon withubrilla? and cartilage-cells c.

Magnified 20 diameters.

Transverse section of a tendon of a calf : a, secondary,
6, tertiary bundles; c, nuclear fibres, obliquely divided

;

d, interstitial areolar tissue.

nected by slender pro-

cesses, at others uniform
fibres, or isolated spindle-

shaped cells. These are

placed at regular dis-

tances apart, between the
bundles of areolar tissue.

In some tendons these

nucleated spindle-shaped

cells are subject to some
yariation in shape ; in

others they overlap the

fibrils in definite order;

and as many French,
German, and English
histologists have exa-
mined the structures,

using different methods
of procedure and different

reagents, a great amount
of contradictory evidence
has been published.

"When tendons are in

contact with bones, they
frequently contain carti-

lage-cells, either isolated

or arranged in rows (fig.

401 c) ; these sometimes
undergo ossification.

Theaponeuroses.fascite,
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and tendinous sheaths consist of the same

elements, but in various proportions and

differently arranged according to their func-

tions,—sometimes the areolar fibres being

Fisr. 403.

Magnified 350 diameters.

Cartilage-cells from the membranous ligament sur-

rounding the popliteus musele : a, cell with one nucleus ;

6, cell with two nuclei ; c, cell containing one ; d, two
secondary cells, the contents of both of which are more
consistent.

predominant, the structure agreeing with

that of tendon, whilst at others the elastic

tissue is greatly developed (tig. 402). Some
of these tissues also contain cartilage-cells.

The intervertebral ligaments consist of

fibro-cartilage, surrounded by osseous tissue;

the centre is soft and containing concentric

cartilage corpuscles (fig. 101), p. 129.

Bibl. Kblliker, Mik. Anat. i. ; Henle,

Allgem. Anat. ; Donders, Mulder's Physiol.

Cliem. See references in J. M. Bruce, Qu.

Mic. Jn., 1872, p. 129.

LIGNINE. —A modified condition of

cellulose is obtained from old wood-cells,

and called by this name. It differs in its

reactions from pure cellulose, being coloured

yellow by sulphuric acid and iodine ; but

after boiling in nitric acid and washing,

tincture of iodine and water give it a blue

colour. See Secondaey Deposits.
LLMBORIE.E.—A family of Angiocar-

Fig. 402.

Magnified 450 diameters.

Elastic fibres from the inner part of the fascia lata, human; densely interwoven and forming an elastic membrane.

pous or closed-fruited Lichens characterized

by rounded apothecia closed in by a carbo-

naceous special perithecium, finally bursting

in various ways, containing a somewhat
waxy nucleus, which grows hard.

British Genera : Pi/renothea, Strigula.

LIME, SALTS OF.
Carbonate of lime. This substance is well

known as forming chalk, marble, &c, and as

occurring in hard animal structures, as bone,

shell, &c. It is not un frequently met with

in the form of granules as a component of

various animal secretions, as the urine, &c.

In this liquid, it sometimes, but rarely, also

occurs in little spheres or disks, consisting

of groups of radiating needles. This we
first found to be the case in human urine

(PI. 9. fig. 8) ; but it was subsequently
detected in that of herbivorous animals, as

the cow and the horse (PI. 9. fig. 7), inwhich
its occurrence is common. It is also a com-
ponent of otolithes, in which it exists either

as granules or minute prisms, often with six

sides and trilateral summits. From river-

and spring-water it is usually deposited in

irregular and imperfect forms (PL 9. fig. G),
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all of which consist of grouped needles.

Sometimes it assumes the rhombohedral
form, as in the shell of the oyster (PI. 36.

fig. 10) and frequently in chemical solutions.

When treatedwith a dilute acid, after having
been thoroughly washed in a watch-glass,

it is dissolved with effervescence from the

escape of carbonic acid gas. During the

solution it first becomes more transparent,

exhibiting the internal crystalline structure,

and frequently a concentric or nuclear ap-

pearance, which finally disappears. "When
derived from animal secretions, it leaves

Undissolved an organic cast of the original,

provided the acid be not too strong, or its

action too long continued. If the number
and size of the minute bodies be relatively

very small in proportion to the amount of

water, on adding the acid, effervescence

will not occur, the water holding in solution

the carbonic acid evolved. The presence

of the lime may be tested in the ordinary

way, by the addition of oxalate of ammonia,
when the precipitate is insoluble in acetic

acid, or by adding dilute sulphuric acid,

when crystalline needles of the sulphate of

lime (PI. 6. fig. 16) are formed.

The spheres or disks naturally occurring

in the urine, are closely imitated by those

formed in urine to which chloride of calcium
has been added, and which has been subse-

quently kept for some time.

Lactate of lime may be obtained by acting

upon carbonate of lime with lactic acid. It

is soluble in water and alcohol. The mi-
croscopic crystals consist of tufts of delicate

radiating needles (PI. 7. fig. 19).

Oxalate of lime. This salt exists in solu-

tion in the contents of many vegetable cells

combined with a proteine compound; it is

also probably a normal constituent of the

human blood in small quantity, combined
and dissolved as in vegetables.

In the cells of plants it is very frequently

deposited in a crystalline form, constituting

Raphides. From human blood it has been

obtained in crystals by treating the alcoholic

extract with acetic acid. It is verycommonly
met with in the crystalline form in various

secretions of animals, as the urine, the mucus
of the gall-bladder, that of the surface of the

pregnant uterus, the liquid of the allantois,

the contents of the Malpighian vessels, and
the so-called true renal vessels of insects,

cysts, &c.

Its most characteristic form is the square

flattened octahedron (PI. 9. fig. 9) ; but it

also occurs in the form of the square prism

terminated by quadrilateral pyramids, of fine

needles, and in that of a flattened body with
an ellipsoidal outline, frequently constricted

so as to resemble a dumbbell, or variously

excavated at parts of the surface (PI. 9.

figs. 11 & 12). It maybe obtained artificially

in most of these forms (PI. 9. fig. 13), by
dissolving artificial oxalate of lime in dilute

nitric acid and evaporating ; some of the

forms thus obtained resemble those of car-

bonate of lime. When obtained by mixing
oxalate of ammonia with soluble salts of

lime, as chloride of calcium, &c, the crystals

are generally peculiar(P1.9.fig.l4), although

sometimes theregularoctahedraare obtained.

It is insoluble in hot and cold water,

acetic acid and ammonia, but is soluble in

dilute mineral acids without effervescence.

Phosphate of lime. This salt is most fre-

quently deposited from animal liquids in

an amorphous or granular state. It may be
obtained in the crystalline form by mixing a
solution of phosphate of soda with chloride

of calcium. The crystals are mostly thin

rhombic plates (PL 6. fig. 17).

They are soluble in acetic and dilute

mineral acids without effervescence, but not

in potash or water. Some of the compound
crystals resemble those of the ammonio-
phosphate of magnesia, from which they
may be distinguished by the addition of

dilute sulphuric acid, which causes the for-

mation of needles of sulphate of lime.

Sulphate of lime. ~W ell known as form-
ing gypsum, alabaster, selenite, &c. It rarely

or never occurs in the crystalline form in

animal or vegetable products. When rapidly

formed in chemical testing, the crystals

consist of minute needles or prisms (PI. 6.

fig. 16) ; when more slowly formed, these

are larger and mixed with rhombic plates.

The crystals are but little soluble in water,

and not in acetic or the dilute mineral acids.

They are sometimes found in bottles con-
taining spirit in which marine animals have
been preserved.

Medicinal precipitated sulphur is very
commonly adulteratedwith sulphate oflime.

The microscope at once enables the crystals

of the salt to be recognized.

Urate of lime. See Ubates.
Artificial or molecular coalescence. Eainey

brought about a slow decomposition of the
saltsof lime held in suspension ingum-arabic
solution by the agency of subcarbonate of

potash ; spheroidal concretions made up of

concentric layers of carbonate of lime resul-

ted ; and sometimes coalescence took place,
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producing the dumbbell form. Harking, of

Utrecht, using albumen, solution of gelatine,

a mixture of both, blood, bile, mucus, liquor

from the umbrella of Aurelia aurita, and the

liquor from chopped up oysters, placed in

these solutions salts which, by their mutual
reaction, form insoluble salts of lime. His
results were dumbbells, single and in ag-

gregations, curved laminae, and "calcosphe-

rites." These contain, when made in albu-

men, a substance which is no longer albumen
but calcoglobuline. When phosphate of lime

is liberated by the double decomposition of

chloride of calcium and neutral phosphate

of soda or ammonia, and carbonate of lime

is produced at the same time in the liquid,

the precipitate consists of a combination of

the organic matter with the two salts. When
there is an excess of phosphate of lime,

calcospherites and other forms are produced,

which are the starting-points for various

ulterior formations, such as plates more or

less curved, either homogeneous or fibrillar.

The resemblance of these to the shell-struc-

ture of some of the Lamellibrauchiata is very

remarkable.

Bibl. Rainey, Form, of Shell and Bone,

& Qu. Jour. Mic. Sci. vi. p. 23 ; Harting,

Qu. Mic. Jn. xii. p. 118.

See Raphides and Urinary Deposits.
Bibl. That of Chemistry, animal.
LIMNAC'TIS, Ktz.—A genus of Rivu-

lariaeeae, freshwater Algae.

Char. Filaments pseudo-ramose, subfasci-

culate, sheath more or less distinct. L.
parmila is a Lincolnshire species.

Bibl. Rabenh. Fl. Eur. Alg. ii. p. 210.

LIMNADEL'LA, Girard.—An aquatic

bivalve Phyllopodous Entomostracon, near
Estheria.

Bibl. Girard, Proc. Phil. Ac. i. 184, &
vii. 34 ; Grube, Wieff. Arch. 1865, 73.

LIMNA'DIA, Ad. Brongn.—An aquatic

bivalved Phyllopod, with thin oval valves,

enclosing an elongated body, having a short

and a natatory pair of antennae, oral appa-
ratus, twenty-two or more pairs of branchial

lamellae, and a bifid tail.

Bibl. Ad. Brongniart, Mem. Mus. Hist.

Nat. vi. pi. 13 ; Desmarest, Crust. 378

;

Milne-Edwards, Hist. Nat. Crust, pi. 35. f. 7
;

Baird, Proc. Zool. Sue. 1849, 86; Annulosa,

pi. 11. f. 1 ; Grube, Wiegm. Arch. 1865,61,
pi. 8, &c. ; Lereboullet, Ann. Sc. Nat. Zool.

5, v. p. 283, pi. 12.

LIMNE'TIS, Loven.—An aquatic Bi-

valved Phyllopod, related to Limnadia and
Estheria.

Bibl. Loven, K. V. Ah. Handl. 1845,

203; Baird, Proc. Zool. Soc. 1862
; Grube,

Wiegm. Arch. 1865, 71.

LIMNIAS, Schrank.—A genus of Rota-
toria, of the family Floscularisea.

Char. Eyes (when young) two, red ; ur-
ceoli or sheaths single ; rotatory organ with
two lobes. Teeth forming a row in each jaw.

L. ceratophylli (PL 34. fig. 45). Urceolus
at first whitish, subsequently becoming
brown or blackish, smooth, or in consequence
of its viscidity covered with foreign bodies.

Aquatic ; length 1-24 to 1-18".

Bibl. Ehr. Infus. p. 401.

LIMNICY 'THERE, Brady.—An Ostra-
cod, allied to Cythere, the antennae having
set* instead of spines, and the valves being
thin, and spinous or tubercled.

Bibl. G. S. Brady, Tr. Linn. Soc. xxvi.
419.

LLMNOCH'ARES, Latr.—A genus of
Arachnida, of the order Acarina and family
Hydrachnea.

C. aquutica (holosmcea) (PI. 2. fig. 27).

The only species. It differs from all other
water-spiders by its walking instead of
swimming.
Body very soft and often spontaneously

variable in form: epidermis covered with
little conical granules (?) ; no hairs upon the
body, and but few upon the legs ; eyes at-

tached to a lanceolate scaly piece (d), and
surrounded by hairs ; rostrum partly con-
cealed beneath the skin, the anterior ex-
serted half (6) cylindrical and accompanied
by the palps, the last joint of which is very
slender and obtuse ; by pressure the broader
base of the rostrum is made to protrude (/) ;

tarsi (c) thickened at the end, with large
claws ; coxae of four posterior pairs of legs
longer than the others, which is contrary to
what occurs in Hydrachna, Atax, &c. ; coxas
of the anterior two pairs of legs closely
approximate, as are also those of the two
posterior pairs (e) , but the two groups are
widely separated.

The larvae have six legs, a large head-like
rostrum, with two large palps and two black
lateral anterior eyes, and fix themselves upon
or near the head of Gerris lacustris ; they
subsequently detach themselves from this
insect, fall into the water, and pass their
nymph-stage under submersed stones, the
perfect animal making its appearance at the
end of fifteen days.

Bibl. Duge3, Ann. d. Sc. Nat. 2 ser. i.

p. 159 ; Gervais, Walckenaer's Arachn. p. 208

;

Koch, Deuts. Crustac, &c.
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LIMNODIO'TYON, Ktz.—A genus of

Protococcaceae.

Char. Cells angular from mutual pressure,

bound together in membranous layers, and
agglomerated in a parenchymatous form.

Multiplication by gonidia.

Bibl. Rabenh. Fl. Eur. Alff. iii. 61.

LIMNO'RIA, Leach.-—A genus ofmarine
Crustacea, of the order Isopoda, and family

Asellota.

L. terebrans (PI. 44. fig. 27) is of interest

on account of the great ravages which it

commits in submerged timber, as the piles

of piers, flood-gates, docks, &c, which it

perforates in every direction. Head large,

rounded; antennas four,ofnearlyequallength;

eyes two, lateral, black, composed of about

seven ocelli ; body elongato-subcylindrical,

thorax with seven joints, legs seven pairs,

formed for walking ; abdomen six-jointed,

the last joint large, suborbicular, and with
two styles ; length about 1-6". It contracts

into a ball when disturbed.

Bibl. Leach, Linn. Trans, xi. 370 ; Cold-
stream, Edin. New Phil. Journ. 1834; Hope,
Entom. Trans, i. ; Dalyell, Wonders of Cre-

ation, i.

LINDIA, Duj.—A genus of Rotatoria, of

the family Hydatinaea, E. (Furcularina,Duj.).

Char. Body oblong, almost vermiform,

with transverse folds, rounded in front, but

no rotatory organ, cilia, or eye ; tail-like foot

with two conical and short segments or

toes ; jaws very complicated (and imperfectly

described).

L. torulosa (PL 34. fig. 40). Aquatic

;

length 1-75".

Bibl. Duj. Infus. p. 653 ; Cohn, Sieb. 8f

Koll. Zeitscti. 1858, p. 286 ; Pritch. Infos.

LINDSiEA, Dryander.— A. genus of

Davalliere (Polvpodioid Ferns). Exotic

(fig. 404).

LINGULI'NA, D'Orb—A hyaline sti-

chostegian Foraminifer, differing from Aro-

dosaria in being laterally compressed and
having a slit-like aperture.

Bibl. Carpenter, Introd. 163.

LINGULINOP'SIS, Reuss.—This may
be defined as a LmgvMna having its early

chambers coiled, or a Marginulina much
compressed and opening with a rift.

Bibl. Reuss, K. biihin. Ges. Wiss. 1860.

LINUM, L. See Flax.
LIOSI'PHON, Ehr.—A genus of Tra-

chelina (Infus. Ciliata).

Char. Resembles Nassula ; but the frontal

region is prolonged. 1 species.

Bibl. Pritchard, Infus. p. 627.

LIOSTEPHANTA, Ehr.—A genus of

Melosireae (Diatomacete).

Char. Frustules simple, orbicular ; disk

smooth, but with a crown of rays round a

smooth space. 3 species. From Barbadoes.
Bibl. Pritchard, Infus. p. 813.

Lindsiea.

A pinnule. Magn. 10 diamB.

LIOTHE'UM, Nitzsch.—A genus of In-
sects, of the order Anoplura, and family
Liotheidae.

Char. Antennae clavate or capitate ; max-
illary palpi conspicuous ; mouth with strong
mandibles ; tarsi with two claws.

Antennae four-jointed ; mandibles with
two teeth ; maxillary palpi long, filiform,

four-jointed; labial palpi very short, two-
jointed.

The genus has been subdivided into seven
subgenera. The species are very numerous,
and are parasitic upon birds.

L. (Menopon) pallidum (PI. 28. fig. 7).

Elongate, of a pale straw colour, shining and
smooth : head slightly sinuate on each side,

with a dark pitchy spot before each eye.

Length 1-24 to 1-16". Common upon the

domestic fowl.

Bibl. Dennv, Anophir. Monoqr. p. 204.

LIPAKOGY'RA, Ehr.— A genus of
Melosirea? (Diatomaceas).

Char. Frustules simple, cylindrical, each
having an internal spiral filiform band or

crest.

Bibl. Pritchard, Infus. p. 823.

LIPEU'RUS. — A genus of parasitic

Arachnida [L. plaruicopteris) found on
flamingoes.

Bibl. Macalister, Qu. Mic. Journ. 1871,

p. 163.
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LIRADIS'OUS, Grev.—A genus of Dia-

Bibl. Greville, Mic. Trans. 1865.

LITHIC ACID. See Uric Acid.
LITHOCYSTIS, Allm.—A genua of

Corallinacere (Florideous Alga?), consisting

of a single species, L. Allmanni, Hass.,which
has been found as an epiphyte, forming

minute white dots upon Chrysimenia clavet-

losa. The minute dots consist of one or

more fan-shaped fronds composed of square

cells. The plant is colourless, brittle, and
effervesces in acid. The fan-shaped frond

somewhat resembles in structure imperfect

or segmental fronds of CoLEOCHiETE.
Bibl. Hass. Brit. Mar. Alg. p. Ill, pi.

14 B: Plv/c. Brit. pi. 166.

LITHODES'MIUM, Ehr.—A doubtful

genus of Diatornacere. Marine.

L. undalatum (PI. 13. fig. 4 a, front view
;

4 b, side view). Surface without markings,

very pellucid, two of the sides undulate, the

third plane and with two marginal notches

;

angles obtuse; length of joints 1-480".

Bibl. Ehr. Abh. d. Berl. Akad. 1840;
Kiitz. Bacill. p. 135, and Sp. Alg. -a. 133.

LITHOFELLUNIC ACID.—This sub-

stance is a component of certain concretions

called bezoars, and found in the alimentary

canal of various kinds of goat in the East,

as in Persia &c.

It is crystalline, insoluble in water, readily

so in hot alcohol, but little in ether.

The perfect crystals form six-sided prisms

with truncated ends ; but when somewhat
rapidly deposited from an alcoholic solution,

they are modified as represented in PI. 7.

fig. 14.

BmL. See Chejiistry.
LITHOGRAPHA, Nyl.—A genus of

Lichens.

Char. Thallus crustaceous or evanescent;

apothecia lirellasform, black, tumid ; epi-

thecium rimiform, margins thick, convex
;

hypothecium black, thick, entire ; spores 8
or numerous, simple or 1-septate.

5 British species. Rare.

Bibl. Leighton, Brit. Lich. Flor. p. 360.

LITOSI'PHON, Harv. — A genus of

Punctariacese (Fucoid Alga?), with fronds

composed of cartilafrinous filiform un-
branched filaments, at first solid, afterwards

tubular, composed of several rows of cells
;

epiphytic on Chorda filum (L. pusittus) and
A/aria (L. LaminaricB), the former 2 to 6"

long, the latter 1-4 to 1-2". The sporanges

occur either solitary or aggregated, scattered

on the surface of the filaments, which in

L. pusillus are clothed with pellucid hairs,

in L. Laminarice smooth.
Bibl. Harv. Brit. Mar. Alg. p. 43, pi. 8 D;

Thuret, Ann. das Sc. Nat. 4 ser. iii. p. 14.

LITU'OLA, Lamarck.—A protean Fora-
miniferal genus, abundant both recent and
fossil; characterized by the test being coarsely

arenaceous, with little or no calcareous

cement. The shell may be unilocular (Pro-

teonina, Williamson). If compound, its

shape may be loosely moniliform (Reophax,
Montfort), whether straight, coiled, or

irregular, free or attached (the latter

feature characterizing Placopsilina, D'Orb. ).

Or the chambers may be close-set and
overlapping, and have either a straight,

coiled, or crozier-like contour, imitating

various forms of other Foraminifera, such as

Orthocerina, Nudosaria, Flabellina, CristeU

laria, Spirolina, Rotalia. Nonionina, Globi-

gerina, Orbulina, &c. Further, the chambers
may communicate by a simple central

aperture, or byr a cribriform septal plate

;

and they may be either simply hollow, or

labyrinthic from secondary growths. Some
with a single aperture and undivided
chambers, and some which are labyrinthic

and cribriform, belong to Reuss's Haplo-
phragmium, Maplostiche (straight), and
Polyphragma (large and thick). When the
aperture is of a horse-shoe shape and sub-
valvate, we have the Hippocrepina, Parker.

PI. 18. fig. 18 is an irregularly nautiloid,

labyrinthic form (Lituola diffurmis) very
common in the Chalk.

Bibl. Carpenter, Introd. p. 143.

LITUO'LIDA, Carp.—Besides the coarse-

grained genus Lihiola(vtith its subdivisions),

there are several closely related forms which
differ chiefly in the degrees of smoothness
and compactness with which the constituent
sand-grains, and sometimes spicula, are set

and cemented.
Botellina, Carpenter, is a long, roughly

segmented tube of sand and spicules, with
ill-defined terminal aperture. Saccammina,
Sars, is spherical and smooth, either single

or in twos and threes united by a narrow
stolon- tube. This is found fossil in the
Lower Carboniferous strata, as well as

recent. Pilulina, Carpenter, quite spherical,

with a fissure-like mouth, is composed of
very fine sand and points of spicules. As-
trorhiza, Sandahl, relatively large, has a
coarse, irregularly stellate, test of loosely

aggregated sand, with pseudopodial aper-
tures among the granules, chiefly at the
ends of the digitate radii. Rhadammina,
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Sars, arenaceous, with a cement containing

ferric phosphate, is tubular, forked, or

radiate, usually trifld, with a central cavity

;

openings at the radial ends.

The ZiYwo/j'r/awithfine-grainedand smooth
tests are best typified by Trochammina and
its subgenus Webbina (D'Orb., restricted).

These range from simple, attached, tent-like,

single or multiple tests (W. hemispheerica,

W. irregularis, &c), to the tubular and spiral

Troeh. incerta (PI. 18. fig. 14 ) and the rotalioid

T. squamata et iirflata. The rotalioid and
fusuline Endothrym and the nummulitoid
Involutina, all fossil, belong to the same
category.

Valvulina, sometimes finely, sometimes
coarsely arenaceous, is, in this character,

intermediate to the Lituolines and Trocham-
mines ; and among its several modifications

some link it with Lituola and others with
Trochammina. Tetrataxis has an alternation

of four, and Valvidina (PI. 18. fig. 20) of
three chambers.
The Lituolida are represented in every

existing sea, and in every geological forma-
tion as far back as the Carboniferous.

Bibl. Carp. Introd. p. 140; Descr. Cat. R.
Mic. Soc. April 1 870, p. 4 : Parker, Jones, and
Brady, Phil. Trans, vol. civ. p. 406 ; Monogr.
Crag Jfor. Pal. Sue. p. 25 ; Geol. Mag. vol.

i. p. 103; Rep. Brit. Assoc. 1869, Sections,

p. 381 ; Ann. Nat. Hist. ser. 4. vol. x. p. 261,

March 1871.

LIVER.—It need scarcely be said that

the liver is the glandular organ which
secretes the bile.

On examining the surface of the liver or

a transverse section of that organ with the

naked eye, it usually presents a mottled
appearance, numerous spots of a dark or

light red colour being surrounded by a
margin of a paler or darker colour. These
spots correspond to the lobules of the liver.

The lobules are rounded or polygonal, and
about 1-2 to 1"' in diameter (fig. 405).

Between the lobules run branches of the

vena portas, forming the interlobular veins

(coloured red in PI. 81. fig. 33) ; these

throughout their course send off numerous
smaller branches into the substance of the

lobules, which terminate in the capillary

plexus of the lobules.

The branches of the vena portse are accom-
panied by branches of the hepatic duct and
ramifications of the hepatic artery, the whole
being surrounded by areolar tissue prolonged
from Glisson's capsule. Hence, in a section

of the uninfected liver, those branches of

Pig. 405.

Magnified about 3 diameters.

Portion of the liver of a pig, with divided branches of
the vena cava ; the lobules are visible upon the divided
surfaces : a, large vein, no orifices of the intralobular
veins being visible; 6, branches of the same, with distinct

orifices of the intralobular veins, and the bases of the
lobules seen through their walls.

Magnified about 1 diameters.

Section of the liver of a pig through a branch of the
vena porta?, with accompanying branchesof the hepatic

artery and duct. On the right are seen two branches
of the vena ports? giving off the interlobular reins.
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the vena portaa and of the vena cava which
are visible to the naked eye are readily di-

stinguishable from each other by the orifices

of the former collapsing, whilst those of the

latter are kept open by their close contact

with the lobules.

Fig. 407.

Section of a portion of the liver of a rabbit, showing
course of one of the intralobular veins, the roots only of

Fig. 408.

yellow in PI, 31. fig. 33), which take their

origin in the capillary plexus of the lobule;

these central branches form the intralobular

veins.

The capillaries of the lobules form a close

and elegant plexus between the branches of

the inter- and intralobular' veins,

the rest of the lobules being filled

up with the secreting cells (fig.

408).

The branches of the biliary

ducts accompany those of the
vena portse as far as the interlo-

bular spaces, where, according
to many authorities, they do not
enter the lobules, but terminate
in csecal extremities ; but this

arrangement is stoutly denied by
others, who consider that the mi-
nute hepatic cell-tubules open into

them. The biliary ducts consist of

an outer coat of areolar tissue,

the bundles of fibres of which
are difficultly separable, and an
internal epithelial layer. The
areolar coat is most distinct in

the larger branches, being almost
the entire
the others.

srnwm

Magnified 350 diameters.

Secreting cells and capillaries of the liver of a pig.

[The spaces between the capillaries and the cells have
been left through error of the draughtsman.]

In the centre of each lobule arises a

branch of the vena cava, by the union

of numerous smaller branches (coloured

Magnified 350 diameters.

Secreting cells and terminal interlobular ductj ; hu-

man, a, ducts ; 6, cells ; e, spaces occupied by blood-

absent in the terminal interlobular ducts!

it contains numerous nuclei and nuclear

fibres. The epithelium of the larger ducts

is cylindrical, that of the smaller of the

pavement kind. In the hepatic ducts the

outer coat contains scattered muscular fibre-

cells. The ducts also contain small mucus-
2h



LIVER. [ 466 ] LOFTU'SIA.

glands. The secreting cells of the lohules

till up the interspaces between the blood-
vessels, forming a network with radiating

meshes. They are very transparent, of a
rounded or polygonal form, about 1-1000"

in diameter, containing a nucleus or not
unfrequently two nuclei, with a number of

granules, and a few small globules of fat

(fig. 160, page 227).
It is still an open question whether or

not these cells are united serially within a

structureless membrana propria, forming
the so-called hepatic tubules, through which
the bile passes to the ducts.

The division of the substance of the liver

into lobules is rather apparent than real,

being effected by the peculiar arrangement
of the vessels, the lobules having no true

coat or envelope. The areolar tissue which
accompanies the vena ports and its branches
becomes less and less in quantity as the
branches become smaller, and is lost in the

interlobular spaces. It is much more abun-
dant in animals, as the pig, than in man,
rendering the lobular arrangement much
more distinct.

The branches of the hepatic artery are

distributed to the portal vessels, the hepatic

ducts, Glisson's capsule with its prolonga-
tions, and the peritoneal coat. They are

often elegantly tortuous.

Among the more common morbid states

of the liver may be mentioned :—that called

cirrhosis, in which the areolar tissue is ex-
cessively developed and mixed with a large

number of fibro-plastic corpuscles, produ-
cing an atrophied state of the epithelial

structure ; an increase in the amount of

fatty matter in the cells (fig. 160, page 227) ;

and the presence in these also of granules
of the pigment of the bile, rarely with
crystals of cholesterine and bilifulvine.

The examination of the arrangement of

the blood-vessels is best made in a liver

which has been injected with two kinds of
injection, as yellow (chromate of lead) and
red (vermilion), or red and white (carbonate
of lead)—the yellow or white being inj ected
into the hepatic vein. As the injection is

being proceeded with, the surface of the
liver should be examined with a lens to
ascertain whether the intralobular veins are
well filled, and the injection has reached
the capillaries; the red injection should
then be thrown into the portal vein until

it is filled. The general vascular arrange-
ment is best observed in an injection in

which the capillaries themselves are not

filled, but only the smaller portal and he-
patic branches.

To examine the ducts as to their course

and termination, the portal vein should
previously be injected. If this be not done,

the injection easily bursts through the walls

of the terminal ducts, and escapes into the

intralobular plexus ; and thus the appear-
ance of a plexus of vessels prolonged from
the terminal ducts is produced.
The structure of the hepatic cells is easily

seen on scraping the surface of a section of

the liver, and placing the portion thus ob-

tained between two pieces of glass as

usual.

The general arrangement of the secreting

cells is observed in sections made with
Valentin's knife.

In many animals, as fishes, the loading

of the cells of the liver with fat, which in

man represents the morbid state of fatty

degeneration, is normal, and renders it a

matter of some difficulty to distinguish

clearly the outlines of the cells, which are

also very delicate.

Bibl. Kolliker, Mik. Anat. ii. ; Kiernan,
Phil. Trans. 1833; H. Jones, Phil. Trans.

1846 and 1849; Guillot, Ann. des Sc. Nat.
3 ser. 1848; Leidy, SO. Jn. 1848; Beak,
On the Liver ; Carpenter, Ph;/s. 4th edit.

;

Ewald Ilering in Strieker, Hiatal.
, New Syd.

Sue. vol. ii. and the authorities mentioned
therein.

LOASACEJE.—A family of Dicotyledo-
nous Flowering plants, with stinging hairs

upon the epidermis. Loasa, Bartonia, and
Blumenbachia are often to be obtained in

gardens.

LONCHI'TIS, Presl.—A genus of Adi-
anteae (Polvpodioid Feins). Exotic (fig.

410).

T\s. 410.

Lonchitis pubescens.

A pinnule with sori.

Magnified 10 diains.

LOFTU'SIA.H. B. Brady.—A large fusi-

form arenaceous Foraminiier, consisting of

a spiral lamina, secondary oblique longitu-

dinal septa, and tertiary vertical divisions,
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making the internal structure labyrinthic.

In texture similar to the higher Troeham-
minee, Loftmia stands high amongst the
arenaceous forms, corresponding with Aloco-
lina in the Porcellaneous, and Fusuliiia in
the Hyaline group. Fossil in Persia.

Bibl. Brady, Phil. Trans. 1869, 751.
LO'PHIUM, Fr.—A genus of Phacidiacei

(Ascomycetous Fungi), remarkably distin-

guished by the form of the perithecia resem-
bling a bivalve shell with the valves in situ

(figs. 411 & 412). The nucleus contained

Lophiuin mvtilinum.

Fig. 411, A perithecium, Been eidewise.

Fig. 112. The same, seen endwise.

Fig. 413. A perithecium cut open.

Magn, 25 diams.

within the carbonaceous perithecium con-
sists of erect asci mixed with paraphyses,
containing minute spores, and soon falling

away into a powder. L. mytilinum, Pers.
(figs. 411-13), occurs on the bark or naked
wood of fir trees. L. datum, Carm. also
occurs on fir wood. These plants are known
from allied genera by the remarkable form
of the perithecia.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 280

;

Fries, Syst. Myc. ii. p. 53.3 ; Summa Veg. p.
401 ; Greville, 8c. Cri/pf. Flor. pi. 177.

LOPHOCO'LEA, Nees.—A genus of
Jungermannieae (Hepaticse), including the
J. bidentata, L., and J. heterophylla, Schrad.,
growing in moist situations, at the roots of
trees, &c.

Bibl. Hook. Brit. Jungerm. pis. 80, 31

;

Brit. Flor. ii. pt. 1. p. 122.

LOPHOPO'DIUM, Ktz.—A genus of
RivulariaeeEe of doubtful value and allied

to Amphithrix.
Bibl. Ftabenh. Fl. Eur. Alg. ii. 231.

LOPHO'PUS, Dumortier.—A genus of
freshwater Polyzoa, of the order Hippo-
crepia, and family Plumatellidse.

Char. Polypidom sacciform, hyaline, ge-
latinous,with a disk serving for attachment

;

orifices scattered ; ova elliptical, with a
ring, but no spines.

Bibi. Allman, Fresh. Polyzoa (RaySoe.),
83 ; Johnston, Brit. Zooph. 391.

LORI'CA. See Carapace.
LOUSE. See Pediculus and Ano-

plura.
LOVENEL'LA, Hincks.—A genus of

Campanulariidae (Hydroida).
Char. Stems simple or slightly branching,

rooted by a thread-like stolon ; hydrothecsa
turbiuate, elongate, operculum of distinct
segments

;
proboscis large and prominent.

L. clausa, Love'n, from the Oar stone, Tor-
bay.

Bibl. Hincks, Brit. Hud. Zooph. p. 177.

LOXOCON'OHA, Sars.—A marine Os-
tracode, allied to Ct/there, with long setife-

rous antenna;, and strong subrhomboidal
valves, which have toothed hinges and often
a pitted surface. Common in the British
and other seas, and fossil in the Tertiary
and post-Tertiary strata.

Bibl. G. S. Brady, TV. Linn. Soc. xxvi.
432.

J

LOXO'DES, Ehr—A genus of Infusoria,

of the family Trachelina.

Char. As correctly revised by Claparede
& Lachmann, the genus is characterized by
a row of transparent vesicles, each of which
contains a highly refracting body, and by a
more or less arborescent distribution of the
digestive canal.

There is only one species, L. rostrum, Ehr.
(Pelecida rostrum, Duj.),Pl. 24. fig. 39.

L. bursaria (PL 24. fig. 41.) is a Parame-
cium. L. cucidlulus and L. dentatus belong
to Chilodon.

Bibl. Ehr. Infus. p. 323; Duj. Infus.

p. 449 ; Stein, Infus. p. 238, &c. '; Clapa-
rede et Laeh. Etudes, p. 344.

LOXOPHYLLUM, Clap, et Lach.—

A

genus of ciliated Infusoria, fam. Trachelina.

Cliar. Body flat and leaf-like, even when
well nourished ; a flat portion surrounds the
body, forming a transparent zone into the
composition of which the rest of the body
does not enter. A contractile vesicle pos-

teriorly near the anus. Sometimes the

anterior part of the body is produced. 4
species. Sjrn. of L. fasciola (PI. 23. fig. 10 a
& b) is Amphileptus fasciola, E. & B., but L.
melear/ris, 1)., is not properly an Amphileptus

:

see p. 35. The other species are L. arma-
tum, Clap, et L., and L. lamella (Trachelitis

lamella, Ehr.).

Bibl. Duj. Infus. p. 487; Claparede et

Lachmann, Etudes, p. 360.

LOXOSO'MA, Pt. Brown.—A genus of

Hymenophyllaceous Ferns, distinguished by
the projecting column bearing the sporangia

(figs. 414, 415, 416).

2h2
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Fig. 414 Tig. 415.

Loxoaoma Cunninghamii.

Fig. 414. A pinnule with marginal sori. Magn. 5 diams.

Fig. 415. A soruB opened. jUagn. 25 diams.

Fig. 416. Columella with sporanges. Magu. 50 diams.

LUCERNARIA, Fabricius,—A genus of

Medusidse (Jellyfislies), with the tentacula

arranged in eight little tufts, pedunculated

and bell-shaped. L. auricula is common in

the summer in the seas of England, Norway,
and Greenland. It can be kept for some time

in an aquarium, and from the small size of

many individuals is a very interesting ob-

ject for the microscope.

Bibl. M.-Edwards & Haime, Hist. Nat.

d. CoraU, iii. p. 457; A. Agassiz, Sea-side

Stud. Boston, 1871, p. 46 ; Keferstein, Zeit.

f. wiss. Zool. xii. 1862.

LUMBRI'CUS.—A genus of Oligochfeta

(Annelida). The anatomy and histology

of L. terrcstrk, the earthworm, have en-

gaged the attention of many observers. For
a description of the anatomy of the species

and its bibliography, see E. Rav Lankester,

Qu. Mic. Jn. 1864 & 1865, p. 114; Lock-
hart Clarke, Proc. Royal Sac. 1857, p. 344
(nervous system) ; Rolleston, Forms of
Animal Life.

LUNGS.—The internal respiratory sacs

of animals.

Under this head hall notice also the

larynx, trachea and bronchi

Larynx.—The cartilages of the larynx do
not all possess the same minute structure.

The thyroid and cricoid cartilages consist of

hyaline cartilage, the basis being homoge-
neous, andcontaining disseminated cartilage-

corpuscles. The walls of the corpuscles are

usually thick. The basis often becomes
fibrous, and both corpuscles and basis in-

crusted with calcareous salts, or completely
ossified. Their perichondrium is firm, and
is composed of areolar tissue, with fine elastic

fibres, vessels, and nerves.

The arytenoid cartilages are hyaline cen-
trally, but they become fibrous near their

surface.

The epiglottis (PI. 40. fig. 40) and the
appendices of the arytenoid consist of fibro-

cartilage ; and the corpuscles are frequently

more or less filled up by secondary deposit.

Its cartilage presents numerous excavations

on its posterior or inferior surface, which
often penetrate it and transmit vessels and
small nerves.

The mucous membrane, as also the sub-
mucous tissue of the larynx, consists of

areolar tissue with networks of fine elastic

fibres ; at the surface it becomes more ho-
mogeneous, but does not form a separable

basement layer or, membrane. It contains

a number of small racemose glands, the

vesicles of which are lined with pavement,
the ducts with cylindrical epithelium.

The epithelium of the anterior surface of

the epiglottis is of the pavement kind ; and
this gradually becomes changed into the
columnar and ciliated kind posteriorly. The
margins of the aryteno-epiglottidean folds

are covered with an epithelium of tessellated

cells, which is continued over the opposed
surfaces of the arytenoid cartilages as far

down as the level of the lower vocal cords.

The projecting border of the true vocal cord
is covered with pavement epithelium, which
is suddenly replaced towards the ventricle

of the larynx and the trachea, by the ordi-

nary ciliated land.

Trachea and larger bronchi.—The incom-
plete cartilaginous rings of these tubes are

surrounded and connected together by a

firm, elastic, fibrous membrane, forming
their perichondrium, which also covers the

posterior part of the tubes as a somewhat
thinner layer. The cartilage is of the true

kind. At the posterior part of the tubes is

a layer of unstriated muscular fibres, most
of which form transverse, but a few longi-

tudinal bundles. The elastic tissue of the

mucous membrane is greatly developed,
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forming a distinct internal layer of princi-

pally longitudinal anastomosing fibres.

In the larger bronchi down to those that

do not exceed 1-25" in diameter, there are

the following structural peeularities :

—

1. There is a tunica adventitia consisting

of connective tissue and fat which connects
the bronchi with the adjoining tissues. 2.

The external fibrous layer, consisting of

dense fibrillated connective tissue, with im-
bedded cartilaginous plates which form
flattened semicircles, and are distributed

posteriorly as well as around the small

Fig. 417.

Epithelial cells of the traehea in situ ; hmnan. a, lon-

gitudinal elastic fibres: 6, homogeneous outer (base-
ment) layer of the mucous membrane ; c, deep layers of
round cells ; d, intermediate layers ; e, outer ciliated

cells.

Magn. 350 diameters.

bronchus. Irregular and angular plates

succeed these and become rarer witli the

diminishing calibre of the tube. 3. The
muscular layer of compact circular fasciculi

of organic muscular tissue. 4. The internal

fibrous layer, consisting of thick longitudinal

elastic fibres
; it is in relation with the lon-

gitudinal folds of the next or mucous layer.

5. A loose connective tissue with delicate

fibres running longitudinally and becoming
condensed into a hyaline layer, where it

simulates a basement membrane. On this

rests the epithelium. This consists of co-

lumnar ciliated epithelium and of cup or

goblet cells.

In bronchi of the smallest kind, the ex-
ternal fibrous coat is attenuated, and consists

of a few longitudinal fibres ; the muscular
layer breaks up into isolated circular bands

;

and the longitudinal elastic fibres of the
inner coat continue as compressed fasciculi.

The ciliated epithelium cells are not so high.

They even assume a flat form ; and near the

transition into the alveolar passages they

Fig. 418.

lose their cilia, and the cup and goblet cells

are no longer found.

The walls of the pulmo-
nary air-cells consist of
two laj'ers, a fibrous and
an epithelial layer. The
former is composed of a
basis ot homogeneous
areolar tissue, with nume-
rous elastic fibres, vessels,

and nerves (tig. 419).
The elastic fibres sur-

round the air-cells in the
form of elegant wavy bun-
dles and separate fibres

which anastomose and
constitute a dense net-

work, most obvious at

those parts where several

cells are in contact with
each other; whilst in other

. ' . ,
Isolated epithelial

parts the areolar element cells from the surface

supporting the numerous of the trachea; hu-

capillaries predominates,
m^' •> j .,=„ .,

j a. l *• i J Magnified 350 dia-
and the elastic elements meters,

are more sparing and slen-

der. The epithelium is of the pavement

Fig. 419.

Air-cells of a human lung, a, epithelium ; b , fibrous
portion, where the walls of several air-cells are con-
fluent; c, thinner walls of air-cells.

Magnified 350 diameters.

kind, not ciliated, consisting of rounded or
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polygonal nucleated cells, about 1-2000"

in diameter.

Each terminal bronchus forms an infun-

Fig. 420.

Two pulmonary lobules a a, with the air-cells 6 b,

and the terminations of the bronchi cc; from an infant
newly born.

Magnified 25 diameters.

dibulum, and the air-cells or alveoli present

a honeycomb appearance on its interior. A

Fig 421.

V \ ^^".-/U-vJj'. J-

V Jfc^, J^kJL A ?/f
*-y

\-~^~

j\ a

W
I a /*~~T>^7^*^

, V0-

l>
a /^4~^ef~_"v** J-^^^f^V

%:

a*^"X
Outer surface of the lung of a cow, the air-cells of

which were injected with wax: a, a, a, air-cells ; 6,6,
boundaries of the (primary) lobules.

Magnified 30 diameters.

group of cells or alveoli belong to each
minutest bronchus and constitute a lobule.

The walls of the contiguous cells or alveoli

form thin septa, the alveolar septa.

The groups of air-cells formingthe lobules
of the lungs are separated from each other
by areolar tissue mixed with nuclear fibres,

containing in adult animals (fig. 421

)

black pigment in the forcn of distinct or

isolated granules, sometimes also crystals.

The lobules are best seen in the lungs of

young animals.

These smaller or primary lobules are ag-

gregated to form larger secondary lobules

—

the lobules of descriptive anatomists, and

the outlines of which in adults are prin-

cipals mapped out by lines of pigment.

Fig. 422.

Capillaries of the human lung.

Magnified 00 diameters.

The lobular structure of the lungs is best

shown in the lungs of fcetal animals in-

jected from the trachea or bronchi.

The capillaries of the lungs are extremely

minute and very difficult to inject fully
;

and the finest injection is required for the

purpose.

They only lie with a small portion of

their diameter imbedded iu the tissues of

the alveolus ; and the rest of their wall is -

free and in contact with the air of the cells;

and where the walls of adjacent alveoli

have become fused into a thin membrane,
the capillaries once forming a double now
exist as a single plexus, and project first

into one alveolus and then into the other.

The lymphatics invest the subpleural

lobules in the form of a plexus, and dip in-

wards to join the deep-seated tubes which
accompany the bronchi and large vessels to

the root of the lung.

In the lower vertebrate animals, the

structure of the lungs is much simpler than
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in the higher. Thus in the Triton each
forms a -simple tubular sac, whilst in the

frog and toad (PL 31. fig. 34) each lung
may be compared to a single lobule of a
lung of the Mammalia, having a cavity in

the centre, with which comparatively few
large cells extending into the periphery

communicate. The capillaries are also much
larger, especially in the two animals last

mentioned.
The capillaries may often be well seen

in thin sections of the inflated and dried

organs. The altered structure of emphyse-
matous lungs may also be best shown by
this method.

Bibl. Kolliker, Mik. Anat. ii. ; Rainey,
Med. Chi. Trans, xxviii. & xxxi. ; Staunius,

Vergl. Anat. ; Waters, Human Lung, 1860
;

Henle, On Lungs, 1862 ; Henle, Eingeiveide,

1866 ; Verson and M. Schultze in Strieker's

Hum.Sf Com}}. Hist. Syd. Soe.; Williams,

Todd's Cycl. Anat. and Med. Times, 1855;
Le Fort, Reek, sur I'Anat. du I'oumon, 1850

;

Luschka, Archiv fur mik. Anat. v. p. 1

;

M. Schultze, Archiv fur mik. Anat. iii.

p. 192.

LUNULA'RIA, Michel.— A genus of

Marehantiese (figs. 329-331, p. 377).
LYCOGA'LA, Mich.—A genus ofMyxo-

gastres (Gasteromycetous Fungi), consisting

of somewhat globular bodies, verrucose on
the outside, composed of a double papery
peridium, containing capillitium and spores,

growing on rotten wood, &c. L. epidendrtim

varies from the size of a pea to that of a

nut, is globular when solitary, deformed
when growing in groups, and of a red

colour. L. parietinum is bluish black, and
the peridia do not exceed 1-20" in diameter.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 307

;

Ann. Nat. Hist. 2 ser. v. p. 365 ; Grev. Sc.

Crypt. Fl. pi. 38 ; Fries, Syst. Mycol. iii. 79

;

Sumni. T'ea. p. 448.

LYCOPODIA'CE.F. — This order of

Cormophytous Flowerless Plants, which
derives its name from the Lycopodia or

Club-mosses, is difficult to characterize in

general terms. The bifurcating branched
stem, rooting at each fork by a slender

thread-like adventitious root, and the ordi-

narily small overlapping leaves, distinguish

most of the species of Lycopodimn ; but
there is considerable variation from this

habit in the Psiloteie, especially in Isoetes,

and the nature of the fructification is the
only mark generally applicable. The Ly-
copodiaceas bear spores which are found in

small dehiscent cases at the bases of the

leaves (figs. 423, 426 & 427), on the upper

face or imbedded in it ; and these fertile

leaves are either scattered all along the

Fig. 423. Fig. 424.

Vvm-r^
Lycopodiuni Gayanum.

Fig. 423. Scale of spike with axillary sporange ; side
view.

Fig. 424. The same seen from the outside.

Magnified 20 diameters.

Fig. 425.

Lyc-opodium eompianamm.
One third the natural size.

stem, or collected into spikes resembling, on
a small scale, elongated Pine-cones (figs. 425,



LYCOPODIA'CE.E. [ 472 ] LYCOPODIA'CEJE.

435). The plants of the genus Lyeopodium
proper, exhibit both these conditions ; but

Fig. 426. Fi<r. 427.

Selaginella npoda.

Fig. 426 Scale with oosporange. Magi]. 20 diams.
Fig. 427. Scale with pollen-sporange. Magn. 20diams

Fig. 430.

find the capsules on the lowest scales

(oosporanges) producing only four spores
(figs. 426, 428), of much larger size than
those contained in large number in the
other spore-cases (pollen- sporanges) (figs.

427 . 429). In Lyeopodium and Selaginella

Fig. 428. Fig. 429.

Fig. 428. Oosporange with four large spores.
20 diams.

Fig. 429. Poll
spores. Magn. 20 diams

Msgn.

porange burst, containing small

Selaginella cernua. Half natural

in all these the spores are small and nume-
rous. In Selaginella, to which belong the

elegant creepingClub-mosses, with flattened

leafy stems (often with a metallic lustre
),

now so much grown in Wardian cases (fig.

430), the capsular leaves are in spikes,which
are found forming one arm of a bifurcation

of the stem, while the other continues the

vegetative growth ; and in these spikes we

the sporanges have but one cavity ; in
Tmesipteris thesporanges are two-celled, and
in Psilotum three-celled. In Isoetes (fig. 376,
p. 432), where all the leaves are seated

on a tuberous stem,
and most of them
fertile, the sporanges
containing spores of

each kind are many-
celled, and immersed
in the substance of

the bases of the
leaves.

The anatomical
structure of the stem
of the Lycopodiere
is not very complex.
There is an outer

thickish rind, com-
posed of cellular tis-

sue ; and on cutting

across a stem, the
ends of isolated fibro-

vascular bundles are

sometimes seen tra-

versing this ; these
isolated bundles are

merely a portion of
those forming a kind
of cord running up
the centre of the stem,

whence they have been sent ofl" to supply
the leaves. The fibro-vascular bundles are

composed of spiral-fibrous ducts surrounded
by elongated cellular tissue (see Tissues,
vegetable), which in large woody stems
become lignified by secondary deposits.

The roots have also a central fibro-vascular

cord, connected with the central cord of the

stem. The structure of the little-developed
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tuberous stem of Isoetes is very different,

and exhibits a remarkable mode of growth,
forming annual layers of woody structure

(see Isoetes).
The leaves are of very simple structure

;

but their arrangement exhibits many curious

peculiarities. In Psilotum, one of the
simplest forms, where they are mere minute
scales on a widely bifurcated stem, they
are alternate ; in some Lijcopodia they are

opposite, in others whorled. When the

Fig 432.

leaves are in whorls, they vary in number,
not only in different species, but often in the

same species in different localities, or even
in the same plant : thus, the arrangement

is often different on the main stem and on
the branches.

When the leaves are opposite, those

forming the pairs sometimes differ both in

dimensions and form ; in I/ycopodium com-
planatum (fig. 434), the pairs of opposite

leaves cross alternatelv at right angles, so

Fig-. 431. Fig. 433.

Lycopodium phlegmarium.

Fig. 431. Section of the stem. Magnified 20 diameters.
Fig. 432. The centre of ditto. Magnified 100 diameterB.
Fig. 433. One of the isolated bundles of ditto. Magnified 200 diameterB.

Fig. 434. Fig. 435. Fig. 436.

Fig. 434. Lycopodium complanatum. Young shoot.
Fig. 435. Lycopodium lucidulum. Spike of fruit. Magnified 3 diameters.
Fig. 436. Selaginella apoda. Young shoot. Magnified 2 diameters.
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as to form four rows up the stem ; in two
(opposite) rows the leaves are alike and
flattened laterally ; of the other two rows,
one consists of leaves like the two just

described, but flattened against the stem
;

and the fourth row (opposite the third) of

minute scale-like bodies. In other cases, in

Selnyinella apocja for example (tig. 486), the

corresponding leaves of the pairs are un-
equal, and are so arranged that the smaller
lie in two contiguous vertical rows, on the

front of the stem. In most of the Lycopo-
diacete the leaves are simple and almost
sessile

; but in Tmesipteris they have a blade

developed into two lobes and borne on a

long stalk ; and in Psilotum the short scale-

like leaf is also divided into two lobes and
supported on a petiole. The leaves of

Isoetes are different (see Isoetes).
The reproduction of the Lycopodiaceae is

very curious ; it is only accurately under-
stood as yet, however, in the genera Selayi-

nella and Isoetes, in which, as above stated,

two kinds of spore are known to exist.

It is found that when both kinds of spore

are sown, the results of their germination

are totally distinct. The small dust-

like spores burst their outer coat after a

time ; and the delicate inner membrane,
which is protruded, likewise bursts sub-

sequently and discharges extremely minute
cellules, in each of which is developed
an actively moving spiral filament (sper-

matozoid) like those of the Ferns. This
breaks out and swims about rapidly in

the water when seen beneath the mi-
croscope.

The large spore exhibits no external

change for a period varying from a few
weeks to a few months ; but a section

shows that a process of cell-formation has
commenced in its interior, which results in

the production of a kind of disk of cellular

tissue in the upper part, beneath that por-

tion of the outer spore-coat which exhibits

the three converging ridges produced by
the pressure of the four spores in the

parent sac during their development. At
this period the spore appears to have three

coats—an outer, tough, coloured coat, a

second coat lining this, and a third which
lines the second over the great cavity of the

spore, but at the upper part invests the
inside of the newly-formed disk of cellular

tissue, which thus lies between the second
and third coats. This disk of tissue is a
prothaMum ; and on its upper surface are

developed a number of archegonia of very

simple structure. A cell of the substance
of the prothattium, taking on the function of

an embryo-sac, develops a free cell (embryo-
cell) in its interior ; and the cells between
this and the surface become modified and
part, so as to leave an intercellular canal

between the contiguous angles of four ad-
joining cells, leading down to the embryo-
cell,—the four cells growing up from the

surface so as to form a kind of perforated

cellular papilla, something like that of the

arehegone of the Ferns. At a certain stage

of this development, the outer coat of the

spore bursts at the converging ridges, and
the angular flaps resulting turn back and
expose the prothallium on the upper surface.

One (sometimes two, but as an irregularity)

of the embryo-cells is then fertilized by the

spiral filaments (spermatozoids) produced
by the small spores (antheridial or pollinic

spores), if these exist at the right stage of

the development in the vicinity. After

this, the embryonal cell undergoes multi-

plication, first growing down as a cellular

filament which breaks through into the

great cavity of the spore. The lower end
lying there then increases until it acquires

the form of a cellular nodule, which breaks
out above and exhibits on its free portion

the first adventitious root and the first pair

of leaves. The rootlet makes its way down-
wards into the soil ; and the leaves are

gradually elevated on a thread-like stalk,

and separate, displaying two terminal buds
between them, whence the first bifurcation

of the stem proceeds.

This mode of reproduction allies the family
very closely to the double-spored Marsi-
leacese, and separates them from the Ferns
and Equisetacea?, in which the prothallium

is formed outside the spores, after the ger-

mination of the single and only kind of spore

which these plants possess. But a difficulty

still exists with regard to those species of

Lycopodieae in which only the smaller kind
of spore has been met with, such as our
common Lycopodium claratum, inundation,

&c. No one has yet been able to raise these

from the spores, although De Bary has
lately observed their earliest stages of ger-

mination, in which they form a little cellular

nodule. But some late researches tend to

prove that both archegonia and antheridia

are produced in the same spore in Lyco-
podium.

The order Lycopodiacea; is divided into

two families, in accordance with the struc-

ture of the sporanges.
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Families.

I. Lycopodie.e. Sporanges simple, one-
celled.

II. Psilote.e. Sporanges compound,
many-celled.

Bibl. Hofmeister, Veryleich. Untersuch.

Leipsic, 1851, p. Ill, &c. ; Mettenius, Beitr.

zur Botanik, Heidelb. 1850 ; De Bary, Ann.
des Sc. Nat. 4 ser. ix. p. 80, Ann. Nut. Hist.

3 ser. iii. p. 189; J. Faukhauser, Botan.
Zeit. January 1873 ; E. Strasburger, Bot.

Zeit. February 1873. See also Isoetes.
LYCOPODI'E^E.—A family of Lycopo-

diaceous plants, distinguished by their

simple one-celled sporanges. The existing

kinds are all herbs, mostly creeping oyer the

ground ; but some of the fossil kinds, met
with especially in the Coal-measures, were
large trees, the Lepidodendra.

Oenera.

1. Lycopodium, Linn. Sporanges all

of one kind, containing numerous small

spores resembling pollen-grains.

2. Setayine/la, P. de Beany. Sporanges
of two kinds, the greater part resembling
those of Lycopodium ; one, situated at the

base of the spikes, larger, often four-lobed,

and contaiaing only four large spores.

LYCOPO'DTUM, Linn.—A genus of Ly-
copodiere. This has already been sufficiently

characterized under the head of Lycopodia-
ceae. There are more than half-a-dozen

British species, mostly alpine plants ; but
L. mundatum occurs on bogs in all parts of

Britain.

Bibl. Hook. Brit. Flora ; Babington,
Man. Brit. Botany ; Francis, British Ferns
and their Allies, 5th ed. See also under
Lycopodiace^:.
L YGO'DIUM, Swartz.—A genus of Schi-

z*oii9 Ferns, consisting of beautiful climbing

Fijj. 437.

Lygodium reticulatum.

Portion of a leaf, with fertile pinnules. Nat.

Fig. 439.

plants, with conjugate, palmate, lobed or

pinnate leayes, having the sessile sporanges
in double rows on the teeth of the pinnules

Lvgoliuni reticulatum.

Fig. 438. Tooth of a pinnule with overlapping indusia.
Magn. 20 diams.

Fig. 439. The same, with the indusia removed to show
the sporanges. Magn. 20 diams.

(fig-. 437), each having a hood-like special

indusium (figs. 438, 439).

LYMPHATIC SYSTEM.—The lymph-
canals or lymphatics form a system the
rootlets of which are distributed through
the tissues ; it communicates with the blood-
vessels, drawing a fluid from the capillaries

and returning it to the veins by its terminal
trunks. The canals are most plentiful in

the more vascular tissues ; and their contents
are moved in obedience to the impulsive
force of the blood-vessels. The system may
he divided into two sections :— 1. the
efferent canals or proper lymphatic vessels

;

2. structures which contain the fluid and
circulate it around the several elements of
the organs, the interstitial serous spaces.

1. agree in their form, arrangement, and
structure with the blood-vessels. They form
cylindrical tubes and are capillary where
they are intercalated between the system
of blood-capillaries, and larger lymphatics

where they unite to form the main trunks.

The larger lymphatics consist of a tunica
adventitia of loose connective tissue ; and
within it is the tunica media, consisting of

muscular elements. It supports the tunica
intima, which is rich in elastic fibres, and is

lined with tessellated epithelium. They are

provided with numerous valves resembling
those of the veins, which consist of duplica-

tures of the tunica intima. A single layer
of flat epithelial cells lines the tunica intima,

and is continued into the capillary lym-
phatics, where the cells often have nuclei.

These small tubes have a special wall, but
it does not appear to be homogeneous or
perfect ; for minute openings not bigger than
an epithelial cell exist in it in certain



LYMPHATIC SYSTEM. [ 476 LYMPHATIC SYSTEM.

positions (stomata), and also smallforamina
between the epithelial cells or at the point
of junction of several. These last appear
especially in relation with serous and ab-
sorbing membranes.

It is believed by many histologists that
they have demonstrated domain, by which
superficial lymphatic vessels communicate
with the free surface of serous membranes.
Dybkowski asserts that the superficial lym-
phatic vessels lead freely between the endo-
thelium of the surface of the costal pleura
of man by short vertical branches. Ludwig
and others state that the peritoneum of the
centrum tendineum has afenestrated arrange-
ment in those parts which cover the straight

lymphatics ; and Recklinghausen demon-
strated the existence of irregularly distri-

buted fissures amongst the endothelium
above the straight lymphatic channels in

preparations in which nitrate of silver was
used. He believes these to be stomata.
E. Klein distinguishes two kinds of stomata
on the surface of serous membranes, namely
stomata vera and stomata spuria. The
stomata vera are also of two kinds, (a)

They represent the mouth of a vertical lym-
phatic channel, which is lined by a special

layer of endothelium, and which channel
leads into the cavity or lumen of a super-
ficial lymphatic vessel

;
(b) they represent

a discontinuity between the endothelium of

the surface leading into a simple lymphatic
sinus near the surface, and which represents

a cavity lined on one side with an endothe-
lium. Both kinds of stomata vera are bor-
dered by endothelial elements of a more or

less distinct germinating character. The
first kind of stomata are to be found on the
peritoneal surface ofthe centrum tendineum,
and on the omentum, mesentery, and pleura.

They are extremely short, but they are lined

with a special layer of endothelium.
2. Serous canals traverse the connective

tissues, whether they form the exclusive

structure of an organ or are intercalated

between the special structures of some
other tissue; and they are directly continuous
with the lymphatic vessels. The canals

often form a plexus ; and portions appear to

be branched in a stellate manner, exactly

resembling the connective-tissue corpuscles.

These last occupy the interior of the serous
canals, and may extend into the cavity of

the lymphatic vessels. The serous canals

have not a special wall, and are excavations
in the substance of connective tissue, the
elements of which are bound together by a

tenacious material. They assume, accord-

ing to the nature of the including organ or

tissue, the appearance of wide and dilated

cavities (lacunas), and subcylindrical canals

elongated or expanded. The serous canals

represent irregular spaces, which are con-
tinuous with the capillar^7 lymphatics, whose
roots they form, and they conduct the

proper fluids of the tissues into the collecting

lymphatic capillary system. Probably the

serous canals are continuous with minute
blood capillaries, in the same manner as is

the case with the lymphatic capillaries.

The Follicles.—Many parts of mucous
membranes and of some organs are richer in

lymph-corpuscles than others; and this is

proved from the existence of lymphatic fol-

licles. These are small spherical bodies,

which are in relation with great groups of

lymphatic vessels and lacuna?. The surface

of each follicle is invested by a close net-

work of lymphatic vessels ; and often a

dilated lacuna separatesthe vessels of closely

placed follicles. The follicle has its extre-

mity uncovered, and consists of a reticulum

of very fine fibrils, in the meshes of which
are the lymph- corpusclelike cells.

Tlie lymph-glands, glandulo? lymphatic*.
—The glands which lie in the path of the

large lymphatic vessels are composed of

cortical and medullary portions,which, how-
ever, are more or less intermingled. Three
separate parts may be distinguished in each

gland—the trabecule, the follicular tissue,

and the lymph-path. The trabecular are

groups of fasciculi of fibrils of connective

tissue, and are direct processes from the

cortical sheath which pass into the medul-
lary part of the gland, being at first flat

septa and near the centre cylindrical or sub-
cylindrical cords. They become continuous

with the connective tissue of the hilus of

the gland. At first they enclose alveolar-

like spaces ; and as they become cylindrical

the spaces become smaller, but in much
more free communication with each other.

The follicular tissue forms rounded cord-

like masses, connected with each other in a

plexiform manner; they are often monili-

torm, and constitute the globular dilatations,

the outlines of which may be seen on the

surface of the glands. But the follicular

tissue, although environed by the trabecules,

is separated from them by a space which is

occupied by the lymph-path. The follicular

cords have the same tissues as the follicles

(see above), and consist of a reticulum of

fine fibres, enclosing lymph- corpusclelike
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cells. These cells give the opacity to the

structure ; and although subjected to a slow

circulation, they rest much longer here than

elsewhere. The capillary blood-vessels

abound in the follicular cords ; but only

larger blood-vessels are found in the sur-

rounding lymph-path and the trabecular.

The lymph-path, which exists betweeu the

follicular cord and the trabecular, has a dif-

ferent shape in the alveolar part than in the

cylindrical portion of the trabecular arrange-

ment ; and spaces both in the form oflacunae

and cylindrical tubes are found in it, which
open externally into the different lymphatics

foundon the surface of thegland. Internally

the lacunae and tubules of the lymph-path
become very tortuous and greatly dilated.

They embrace portions of the follicular cord,

which projects into their lumen, and which
is lined with epithelium. These dilatations

are the roots of the efferent vessels of the

gland ; and there is an evident relation

between the follicular cord, its lymph, the

dilated spaces of the lymph-path and the

external canals and vasa afferentia. For
Lymph, see Chyle.
Lymphatics in Amphibia.—The structure

and arrangement of the larger lymphatics

differ in the Amphibia. They do not form
cylindrical tubes, but lacunae, which occupy

the interspaces betweeu the different organs.

These are sacs without 'any definite form

;

and their limits are formed by such con-

densed layers of connective tissue as are

found on the surface of the different organs,

the surface which is turned towards the

interior of a cavity being covered with a
single layer of tessellated epithelium. These
cavities or sacs communicate with each other

by means of microscopic openings. As there

are no contractile tissues in the walls of the

sacs, special contractile organs acting rhyth-

mically or lymph-hearts are superadded.

A very visible one in the frog is close to

the sacrum, and pumps the lymph into the

sciatic vein ; another propels it into the

jugular. They are chiefly composed of

transversely striated short muscular laminae.

Bibl. Kolliker, Mik. Anat. ii. ; Todd &
Bowman, Phys. Anat. ii. ; Lane, in Todd's

Cycl. Anat. 8; Phys. ; Briicke, Sitz. u. Denks.

A Wien. Akad. 1852-1855 ; His, Zeit.f. wiss.

Zool. xi., xii., xiii.; Fiej,lland.d. Hist.1867;

Oedmanssen, Virch. Arch, xxviii. ; Reck-
linghausen,Lymphg. Berlin, \%Q2,andiLymph.

Syst. in Strieker, Hum. fy Camp. Hist. vi.

Syd. Soc. ; E. Klein, Anat. of Lymph. Syst.

i. 1873.

LYNCE'US, Miiller.—A genus of Lyn-
ceidae (Eutomostraca). It comprehends 10

genera, which it has absorbed.

Char. Head projecting in a hood-like

shape over the bases of the anterior and
posterior antenna?. Eye accompanied by a

secondary" spot. Posterior antennae two-
branched and three-jointed. Six pairs of

feet. Abdomen capable of being folded up-

wards upon the thorax, terminating in two
strong claws. Intestine forming two con-

volutions. Anal opening on superior margin
of abdomen, and at some distance from its

extremity.

Bibl. Norman and Brady, Monogr. Nat.

Hid. Tr. North.

LYNGBYA, Ag.—A genus of Oscillato-

riaceae (Confervoid Algae), related to Calo-

thrix and Oicittatoria, distinguished from
the former by its stratified habit, from the

latter by the long flexile but not oscillating

filaments. It contains both freshwater and
marine species. L. muralis (PI. 4 fig. 10)
grows in damp places and in water. The
specific characters are not satisfactory ; but

we have found what we take to be L.

stagnina, Kiitz. Tab. Phyc. i. pi. 87. fig. 5,

and L. concinnata, Kiitz. I. c. pi. 89. fig. 5,

in fresh water. L. speciosa, Carmichaelii,

and ferruginea, marine species, are figured

in Engl. Bot. Supp. Nos. 2926-27 a and b.

These plants appear to break up into lenti-

cular gonidia ; but their reproduction, like

that of Oscittatoria, is very obscure.

Braxton Hicks has stated that L. muralis,

a Schizogonium, and a Prasiola are all dif-

ferent stages of the same organism, and lias

noticed the segmentation of their gonidia

into Palmelloid cells.

Bibl. Hassall, Brit. Fr. AJg. p. 219,

pis. 59, 60, 72; Harvey, Brit. 'Mar. Alt/.

p. 225, pi. 26 E. ; Kiitz. Spec. Alg. p. 279
;

Tab. Phyc. i. pi. 86-90; Rabenh. Fl. Em:
Alq. ii. 135 ; B. Hicks, Qu. Mic. Jn. 1861.

LYSIGONIUM. See Meloslra.

M.

MACERATION.—The soaking of ob-
jects in various menstrua, for the purpose

of causing decomposition and solution of

portions of structure which are more
readily attacked, is an operation frequently

had recourse to in the anatomy both of

animals and plants. In addition to water,

cold and hot, a number of stronger agents

are often employed, chiefly oxidizing sub-
stances, such as Nitbic Acid, the same com-
bined with chlorate of potash, &c. Ammonio-
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oxide of copper dissolves delicate cellulose

rapidly, and does not so soon attack woody
fibre, &c. See Tissues.
MACROBIOTUS, Schultze.—A genus

of Arachnida, of the order Tardigrada, and
family Arctisca.

Char. Head not furnished witk append-

ages ; mouth terminated by a sucker, with-

out palps ; skin soft, with irregular rugee.

1. M. Hwfelandii (PL 41. fig. 8). Body
cylindrical, colourless ; head rounded in

front, with minute coloured e3'e-spots
;

sucker, pharyngeal tube, and styles well de-

veloped ; oesophageal bulb supported by a

solid frame-work of j oiuted pieces ; legs

equal ; claws two, bifid, the point of each

again bifid ; movement tolerably quick
;

size 1-85 to 1-35".

The most common species ; found upon
mosses growing on walls, stones, at the foot

of trees, &c.

2. M. Oberhauseri. Dark brown ; colour

distributed unsymnietrically in spots, and
forming five longitudinal bands ; no eye-

spots ; claws three,—one simple, terminal,

and forming a short filament—thetwo others

hooked, the interior one double or bifid, the

posterior simple ; movement very active
;

length 1-100 to 1-85".

3. M. ursellus. Claws three, none fila-

mentous.
4. M. Dujardinii. Claws two, bifid.

Bibl. Uoyere, Ann. des Sc. Nat. 2 ser.

xiv., xvii. and xviii. ;
Dujardin, ibid. x.

MACROCY'PRIS, Brady.—An Ostra-

code, allied to Bairdia, among the Ci/pridtr,

with long, smooth, pointed valves, and
characterized by short sette on the upper

antenna? and rudimentary postabdominal

rami. Living in the North Sea ( M. minna,

Baird) ; fossil in the Chalk (M. siliqua,

Jones).

Bibl. G. S. Bradv, Tr. Lin. Soc. xxvi.391.

MACROGONIDTA.—A name applied by
the Germans to the larger form of ciliated

zoospore found in many Confervoid Alga?,

associated with a form much smaller, distin-

guished as MlCHOGONIDIA.
The number of ciliated zoospores within

a sac which are discharged from Pcdiastriim

are aggregated together as a macrogonidium;

and the segmenting dark green bodies in-

cluded in the spheres of Vohox escape also

as macrogonidia. See Zoospores, and
Hydrodictyon (p. 389).

MACROSPORES, or MEGASPORES.
See Spores.
MAC'ROSPO'RIUM, Er.—A supposed

genus of Dematiei (Plyphomycetous Fungi),
growing upon decaying vegetable matters,
corresponding to Septusporium, Corda, and
Helmisporium, Duby. Several species are
British. M. Ckevrmitiii, Fr., common on
wallflowers and stocks ; M. Brassiere, Berk.,
on cabbage-leaves ; M. sarcinula, on gourds

;

and M. concinnum, on rotting decorticated
willow twigs. We have found one species
among the Oroini of the vine-fung-us.

Tulasne asserts that they are stylosporous
fruits of a Spha?riaceous genus. The spores
of different species of JIacrosporium were a
very prominent feature in the organisms
observed in deposits from the air at Cal-
cutta.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 339

;

Ann. Nat. Hid. i. p. 261, pi. 8. fig. 10, vi.

p. 435, pi. 12. fig. 21 ; Fries, Smnma Ver/et.

p. 501 ; Si/st. Mycot. iii. p. 274 ; Corda,
Icones Fung. i. pp. 175, 176, 188 ; Tulasne,
Ann. des Sc. Nat. 4 ser. v. p. 109; Cunning-
ham, Mic. Exam, of Air, Calcutta, 1878.

Fig. 440.

Macrosporium bulbotnehum.

Magnified 200 diamB.

MACRO'THRIX, Baird.—A genus of
Entomostraca, of the order Cladocera and
family Dapbniadse.

Char. Five pair of legs ; beak directed
forwards ; superior antenna? of considerable

size, one-jointed, and pendulous from the
beak ; inferior antenna? two-branched, pos-
terior branch four-, anterior three-jointed,

and with a very long filament arising from
the end of the first joint ; a black spot at

the root of the superior antennas.

1. 31. laticornis (PI. 14. fig. 25). Shell
oval, smooth, anterior margin strongly

ciliated ; eye areolar.

Found in ponds.

2. M. roseus. Eye without an areola :

superior antenna? longer and more slender

than in the above.
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Fig-. 441.

Probably a variety of the last. Found in

Scotland.

Blbl. Baird, Brit. Entomostr. p. 103

;

Norman and Brady, Monoy. Nat. Hist.

Ti'ans. Korthum.
MADOTHE'CA, Du-

mortier {Jungermannia,
L.).—A genus of Jun-
gernianniea?(Hepaticae),

containing two British

species :—one, M. plat.y-

phylla (fig. 441), com-
mon on walls, rocks, and
trees ; the other, M. lae-

vigata, found on alpine

rocks. The sporange is

borne on a short stalk,

globose, and bursts by
four convex valves, from
which the elaters are

quite free. The globose

persistent epigone is seen

in the figure inside the Madotheca platyphylla.

two-lipped perigone.
Mag°- 5 diamB -

Bibl. Endl. Gen. Plant. Suppl i. p. 1341;
Hooker, Brit. Flora, ii. p. 125, Brit. Jun-
germann. pis. 35, 40, and Supp. pi. 3 ; Ekart,

Sgnops. Jungermann. p. 52, pi. 3. fig. 24,

pi. 6. fig. 44.

MAGNESIA, Salts op.

Ammonio-phosphate of magnesia or triple

phosphate. This salt is frequently met with
in animal secretions which have undergone
decomposition, also in calculi. The most
common forms are prismatic, and figured in

the group a, b, PL 9. fig. 1; but their varieties

are endless. Those of the above group are

frequent in decomposing urine, blood, faeces,

&c. Those in group c are occasional in

urine. Those of group d are found in the

contents of the vesicular seminales. The
forms e and/are rare. Fig. 2 a, b, represents

the so-called penniform crystals, or rather

groups of crystals (prisms) occasionally found
m urine. Fig. 3 represents the stellate form,

occasionally found in urine ; sometimes the

minute and imperfectly formed crystals of

fig. 4 are met with in the same liquid.

The crystals belong to the rhombic system.
The prismatic crystals were formerly re-

garded as consisting of a neutral, and the

feathery of a bibasic salt ; but the composi-

tion of the. two is the same, and the variation

in form depends upon the conditions under
which they are produced.

The prismatic forms may be prepared by
allowing urine to decompose spontaneously,

or by diluting this secretion with water and

gradually stirring-in very dilute solution of

ammonia in small quantities at a time ; the

penniform crystals by adding excess of solu-
tion of ammonia to very dilute solutions of

the phosphate of ammonia and sulphate of

magnesia ; and the feathery forms by adding
excess of ammonia to urine. The prismatic
crystals form a beautiful polarizing object.

Sulphate of magnesia (Epsom salt). When
crystaUized upon a slide from an aqueous
solution, the prisms of this salt, mounted in

balsam, form an interesting polarizing ob-
ject ; they are also analytic.

Borate of magnesia fused in a bead before

the blowpipe is a beautiful object (Sorby).
Urate of magnesia. See Uric Acid.
Bibl. That of Chemistry, animal, and

Phil. Maq. 1852, iii. p. 373; Davies, Qu.
Mic. Jn. 1865. 206.

MAGNLFYLNG POWER. See Mea-
surement.
MAGOSPH.ERA, Haeckel.—A genus of

Catallacta (Protista). See Protista.
Bibl. Haeckel, Biol. Stud. Jenai. Zeit. h.

1 ; Qu. 31. J. xi. n. s. 64 ; Carter, M. M.
Jn. 1871. 236.

MAHOGANY.—The wood of various
species of Siuietenia (Nat. Ord. Cedrelaceae).

Cross sections of this well-known wood
form good objects for showing the structure

of Wood with low power.
MAIZE.—Indian corn, Zea Mays, L.

—

One of the family of Grasses producing
seeds used as corn. The seeds, or rather
caryopses, are remarkably firm, being of a
horny texture in the outer part of the sub-
stance, while the central mass is more or
less brittle and soft. The solidity of the
grain results from the outer cells of the
albumen being densely filled with starch-
grains (PI. 87. fig. 3), which, by pressure,

assume a parenchymatous fonn and cohere
together firmly. In the centre they are
loosely packed in the cells, and then are of

rounded forms (figs. 5 & 6). Figs. 1 to 4
represent successive stages of development
of the starch-grains in the protoplasmic
mass originally filling the celLs, but finally

almost whollv displaced. See Staech.
MALLO'MONAS, Perty.—A genus of

Infusoria, whose position in the classification

is doubtful.

Char. Body oval, elliptic or discoid, with
brown or greenish contents ; surface covered
with long motionless hairs ; a single filament
anteriorly double the length of the body.

Bibl. Pritchard, Infus. p. 501.

MALPIGHIAN BODIES. See Kidney.
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MANDIOC orMANIHOT. See Cassava.
MANILLA HEMP.—One of the most

delicate of vegetable fibres used for textile

fabrics, yielded by the liber of the fibre-vas-

cular bundles of Musa textilis, a kind of

banana common in the Philippine Islands

(PI. 21. fig. 7). It is manufactured into
" Manilla handkerchiefs " and " Manilla
scarfs," consisting- of a delicate muslin.

These are often erroneously stated to be
made of the fibre of some kind of Pine-
apple. See Textile Substances.

Bii l. Hooker's Journal of Botany, vol. i.

28. 1849.

MARANTACEiE.—A family of Mono-
cotyledonous Flowering plants, to which
belong the true West-Indian arrow-root
plants (see Arrow Root), and the Tous-
les-mois plants, species of Canna. These
substances consist of the starch (PI. 37.

figs. 18, 25, & 26) obtained from the tube-
rous rhizomes of the plants (see Starch).
MARAS'MIUS, Fr.—A genus of Agari-

ciui (Hynienomycetous Fungi), distin-

guished from Agaricus by its tough sub-
stance, which easily dries, and the thick

obtuse gills. The species are extremely
numerous, especially in tropical countries.

31. oreades, which grows in what are com-
monly called Fairy rings, is one of the very
best of our esculent Fungi. 28 species

occur in this country.

BmL. Grev. 8c. Crypt. Fl. t. 323 ; Berk.
Gull t. xiv. f. 5 ; Cooke, Handb. p. 233.

MARATTIA, Swartz.—The typical ge-

Fig. 442. Fig. 443.

Marattia.

Fig. 442. Side view of a sorir.

Pig. 443. Indicium with th^
aorus removed.

Magnified 12 dianis.

nus of Marattiaceous Ferns. Exotic (tigs.

442 & 443).

MARATTIA'CE/E.—A family of Ferns,

approaching the Polypodiacese in general

habit, but more resembling the Ophioglos-

sacese in their sporanges, which are destitute

of an annulus, and often so fused together

as to look like a multilocular sac.

MARCHAN'TIA, Micheli.—A genus of

Marchantieae (Hepaticss), Liverworts. The
most common species is M. polymorpha.
It is a little plant, not uncommon upon the

earth of damp shady courtyards, the borders
of spring's, &c, extending itself in bright-
green thin lamella? of irregular lobed outline,

attached to the soil by radical hairs arising

Fig. 444.

Marehantia polymorpha.

Lobe of a frond.

Magnified 10 diameters.

on the lower surface. The frond presents

an upper and lower epidermis, with an
intermediate parenchyma ; and the lobes

are traversed by a kind of midrib. The
upper surface is marked by raised lines

which cross each other very regularly,

leaving between them lozenge-shaped spaces
(fig. 444), in the centre of each of which
occurs a stoma, leading to an intercellular

space in the parenchyma. The stomata of

Marcnantia are circular, and consist of six-

teen cells, arranged so as to form four rings,

one upon another, each ring being composed
of four cells ; they may be best explained
by comparing them with a chimney com-
posed of four courses of bricks, each con-
sisting of four bricks laid together to enclose

a square. The parenchyma is composed of

several layers of cells, which contain much
chlorophyll. The inferior epidermis is

clothed by radical hairs, which exhibit a

remarkable spiral marking, arising from the
projection of a spirally deposited secondary
layer in the interior of the tube.

The fronds do not readily develop spo-
ranges in shady places ; but when exposed to

the light, they are produced at the ends of

the ribs, at the base of the terminal notches
of the lobes. The male structures are pro-

duced on different plants from the female
;

but both are borne on peculiar stalked re-

ceptacles. The first appearance of one of
these receptacles is as a little green papilla

surrounded by reddish scales, at the end of

one of the principal ribs. As it enlarges, it
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pushes its way through the scales : and the
rib on which it is borne elongates to form
a pedicel, on which it is raised up perpen-
dicularly above the surface of the frond,

convex above ; and on the under surface of
the base of each lobe are found delicate

membranous processes with toothed mar-
gins. The membranes of each two adjoin-

Fig. 447.

Marchantia polymorphs.

Plant with antheridial receptacles (male).

Nat. size.

ultimately acquiring the form of an ex-

panded cap. In the male receptacles it has
a sinuate margin (fig. 445) ; and in the female
the border is developed into eight or nine
thick cylindrical lobes (fig. 446).

Fig. 446.

iVTarchantia polymorphs.

Plant with fertile receptacles (female).

Mat. aize.

The male receptacle is concave above,

with papillse consisting of the mouths of

flask-shaped cavities, in each of which is

formed an anthericlium (fig. 447). These
antheridia are oval cellular bodies lodg;ed in

the expansion of the cavity, with a long
neck projecting upward through the mouth
of the flask-shaped excavation. The cells

of th e interior of the lower part of the an-

theridia produce spermatozoids (PL 32. fig.

32). The lower surface of the receptacle is

clothed by membranous processes and hairs.

The female receptacles are somewhat

ilarehantia polymorphs.

Section through an antheridial receptacle, showing
ilask-shaped cavities containing the antheridia.

Magnified 25 diameters.

ing lobes form a pericluetium (fig. 448)
alternating with the lobes, concealing be-
tween them the archegonia, which are at-

tached by their bases, and have their mouths
pointing downwards. The archegones of

Fig. 448.

Marchantia polymorpha.

A sporangial receptacle seen from below.

Magnified 5 diameters.

Marchantia are flask-shaped sacs with a
long neck (figs. 325-327, p. 375), contain-
ing in their cavity a cell (germ-cell) , which
after fertilization becomes developed into an
oval cellular body, the young sporangium.
In the course of the development of this, it

soon fills the cavity of the archegone, which
then begins to grow with it, and subse-
quently forms a loose sac around it—the
epiqonium—finally ruptured at the point, so-

2i
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as to exhibit four or five teeth or valves,

which become recurved (fig. 449). Mean-

Fig-. 449.

Marehantia poljmorpfaa.

Vertical section of Fig. 4SS, showing aporangea in situ,

bursting to diaeharge the spores and elaters.

Magnified 10 diameters.

while another envelope grows up around
the epigone, appearing at first as a mere
ring surrounding it (figs. 825-327, p. 375),
but ultimately rising up so as to enclose it,

remaining open however at the summit;
this is the periejonium. In its young stages

the sporange is a mere oval mass of poly-
gonal cells ; but a distinction may soon be
detected between a cortical or peripheral

layer and the internal mass. The cells of
the former remain firmly united into a
membrane forming the wall of the sporange.

These cells grow so as to assume an elongated
form, and when mature exhibit internally a
spiral-fibrous secondary deposit (PI. 32. tig.

35), analogous to that of the cells of the
anthers of Flowering plants. The cells of
the internal mass present at an early period
the appearance of a large number of fila-

ments radiating from the centre of the
sporange to the wall. These soon become
free from each other ; and it may then be
perceived that some are of very slender
diameter, and others three or four times as

thick. The slender ones are developed at

once into the long elaters (PI. 32. fig. 3G)
characteristic of this genus, containing a
double spiral fibre, the two fibres, however,
coalescing into one at the ends (fig. 37).
The thicker filaments become subdivided by
cross partitions, and break up into squarish

free cells, which are the parent cells of the
spores, four of which are produced in each
(PI. 38. figs. 10-13). The spores of M. po-
lymorpha have but a single coat ; and their

contents are bright yellow when mature.
When they germinate, the contents are
converted into chlorophyll ; and the growth

commences by the production of a tubular
process from one side of the spore.

It has been mentioned that M. polymorph!
does not fruit freely in the shade. Under
these circumstances it produces gemma,
consisting of little, compressed, oblong
masses of cells, of green colour, capable of
reproducing the plant. These are found,

Fig. 450.

Marehantia polymorpha.

A collection of gemma? in their involucre.

Magnified 25 diameters.

when mature, in elegant cup-like struc-
tures, with toothed borders, sessile on the
upper face of the frond (tigs. 446, 450).
The cup seems to be formed by a develop-
ment of the superior epidermis, which is

raised up and finally bursts and spreads
out, laying bare the gemma;, produced from
the internal parenchyma. The gemmae
consist at first of a single cell, which di-
vides so as to present an upper and a lower
(stalk-) cell ; the upper multiplies until it

becomes a cellular mass (fig. 451). The

Fig. 451.

Marehantia polymorphn

.

A verfcu al section of the same, with nascent gemnia* •

Magnified oO diameters.

development of this structure presents much
analogy to that of the son of the Ferns with
their iudusia and sporanges.
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The Marchantia also increase by innova-
tions, or lobes of the frond becoming de-
tached from those on which they originate.

These plants form most interesting ob-
jects of microscopic investigation, in all

parts of their structure.

Bibl. Hook. Brit. Fhr. ii. pt. 1. p. 105

;

Engl. Botany, pi. 110 ; Mirbel, Rech. anat.

etphysiol. sur le Marchantia, Memoires Acad.
Boy. Paris, xiii. pp. 337, 375 ; Nageli, Wur-
ze/haare der Marchantia, Linncea, xvi. 1842

;

Henfrey, Dev. of Spores and JElaters of
Marchantia, Linn. TVohs. xx. p. 103, pi. 11

;

Thuret, Bcch. sur les Antheridies, Ann. cles

Sc. Nat. 3 ser. xvi. p. 72, pi. 12. figs. 1-5
;

Gottsche, Bot. Zeitung, 1858, Siippl.

MARCHANTI'E^.—A family of Liver-
worts or Hepaticie, having broadish, lobed,

thalloid fronds, from the bifurcations of

which arise stalked receptacles, bearing a

number of variously arranged sporanges con-

taining spores mingled with elaters, but
destitute of a columella. British Genera :

—1. Marchantia; 2. Feyatella; 3. Bebouil-

lia ; 4. Lunularia. See Hepatic.*:.

MARGARIC ACID and MARGARINE.
—The former general ingredient of the fatty

matters of both the animal and vegetable

kingdom, when crystallized from hot alco-

hol, forms minute needles, either isolated

or in groups (PL 7. fig. 16 a). The crystals

differ from those of stearic acid, which form
lanceolate single or aggregated plates (PI.

7. fig. 16).

Margarine crystallizesfrom a hot alcoholic

solution in fine needles, mostly gTouped or

branched, sometimes surrounding globules

of oleine, or forming bulb-like aggregations

of needles (PI. 7. fig. 15). It is sometimes
found crystallized within the cells of fatty

tissue (Pi. 7. fig. 15«).
Blbl. That of Chemistry.
MARGINULI'XA, D'Orb.—A Nodosa-

rine Foraminifer, elongate, equilateral, often

curved or spiral in its earlier portion
;

chambers globular or compressed ; orifice

rounded, marginal. M. raphanus (PI. 18.

figs. 30-82) is a Nodosaria with an eccentric

aperture ; and by gradual modificationsMar-
ginvlina passes into Cristellaria, with which
Williamson unites it.

Common in existing seas ; and fossil from
the Trias upwards.

Bibl. Williamson, Bee. Foram. 30 ; Mor-
ris, Cat. Brit. Foss. 37 ; Parker & Jones,

Ann. N. H. 3. xii. 432 ; Carpenter, Introd.

Foram. 163.

MARSIL'EA, L—A genus of Marsilea-

cese (Flowerless Plants), growing in mud,
by a creeping rhizome, from which arise

erect filiform leaf-stalks, supporting a com-
pound four-lobed blade ; at the bases of the
leaf-stalks arise also stalked capsules, cham-
bered in the interior, being divided by one
perpendicular and many horizontal septa

;

in these chambers are found sacs (sporanges)
containing the spores. As this plant is not
native in this country, we do not enter very
minutely into its characters, especially as in

all essential respects it agrees with Piltj-

LARIA.
Bibl. See Maksileacks:.
MARSILEA'CE.E.—AfamilyofFlower-

less plants possessing a slight leafy stem

;

composed of a small number of plants, of
minute dimensions, but of great interest in

a physiological point of view. They are all

aquatics, some growing in the mud in and
around ponds, others floating on the surface

of stagnant waters. They all bear distinct

spore-fruits or sporoearps, seated on a stalk

arising from the stem. These contain spo-
ranges or spore-sacs, differently arranged in

the different genera, but agreeing in this

respect, that they contain spores of two
kinds, analogous to the two kinds of spore

in Lycopodiaceas, but differing in their mode
of development.

Pilularia ylobulifera is the only British

species. The small spores produce sperma-
tozoids, formed in vesicles developed in

chambers into which the spores become
divided in germination. The large spores

produce in germination a prothallium, some-
what like that of Lycopodiacere, on which
is developed a single arehegonium in Pilu-

laria and Mursilea, and several archegonia

in Sahinia. Hanstein has shown that the

small spores (microspores or endospores),

after escaping, become homogeneous and
plastic, and contract all round their margin.

The mass then becomes divided by three

planes of segmentation into eight parts, and
eventually into thirty-two ; and on the com-
pletion of this segmentation, a cell mem-
brane is formed around each mass. A sper-

matozoid is developed in each of the thirty-

two cells (daughter cells), which are set free

after a short time. Each spermatozoid

consists of a corkscrew-like filament, which
possesses a rapid whirling motion, and is

beset with long cilia. The spermatozoid

drills its way into the arehegonium. The
germ-cell of the arehegonium, fertilized by
the spermatozoids, becomes developed in

situ into the new leafy plant, which was
2i2
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thus formerly regarded as a product of the

simple germination of the spore.

Bibl. Hofmeister, Vergteich. Untcrs. p.

103, pis. 21 & 22 ; W. Griffith, on Azolla,

Calcutta Journal ofNat. History, July 1844
;

R. Brown, on Azolla, Flinders's Voyage, Bo-
tany, 612, pi. x. ; Henfrey, Trans. Brit. Assoc.

185T ; Ann. Nat. Hist. 2 ser. ix. p. 447

;

Hanstein, Monatsb. d. Akacl. d. Wiss. z.

Berlin, 1864 ; Ann. Nat. Hist. 1864.

MASTIGOB'RYUM. See Herpetium.
MASTIGOCER'OA, Ehr.—A genus of

Rotatoria, of the family Euchlanidota.

Char. Eye single and cervical ; tail-like

foot styliform ; carapace prismatic, with a

dorsal crest.

M. carinata (PL 34. fig. 46, side view).

Foot as long as the body ; aquatic ; entire

length 1-72".

Bibl. Ehrenherg, Infus. p. 400.

MASTIGOCLA'DUS, Colin.—A genus of

multicellular, branching Algae.

Cliar. The filaments are monilifonn,

dichotomously ramose, and are without

sheaths. The secondary branches have
cylindrical cells, amongst which are some
elliptical in outline. Forming a fleshy,

sponay layer.

Bibl. Rabenh. Fl. Eur. Ala. ii. p. 26.

MASTIGONE'MA, Schwalk—A genus

of multicellular Algae.

Char. Filaments aggregated or csespitose

and articulated ; elongate, with thin ends
;

sheathed, and the apex of the sheath open.

M. plana, an Irish and Scottish species.

Bibl. Rabenh. Fl. Fur. Alg. ii. p. 226.

MASTIGO'TIIRLX, Kiitz.—A genus of

multicellular Algae.

Cliar. Filament single, bent, flagelliform,

ending in a produced hyaline process,

sheathed aud articulated, with a persistent

cellular base. Parasitic amongst the fronds

of Algse.

Bibl. Rabenhorst, Fl. Fur. Ah/, ii. p. 225

;

Kiitz. Phucol. Gener. p. 232.

MASTIGOTRICHE.E.—Asubfamilyof
Rivulariacese (multicellular Alga?) with au

indefinitely expanded thallus, which is

often hard and shell-like.

MASTOGLOTA, Thwaites.—A genus of

Diatomacess.

Distinguished by the Naricula-liko frus-

tules, the hoops of which are furnished with
loculi, immersed in a mammillate frond.

Five British species, marine and aquatic.

M. lanccolala (PL 42. fig. 26). Valves
lanceolate, elliptical, ends acute ; loculi

8-30; in brackish water.

M. Danseii= Diekieia Danseii, Thw.
BrBL. Smith, Brit. Fiat. ii. 63 ; Thwaites,

ibid, and Ann. Nat. Hist. 1848, i. 171 ; Car-
penter, Micros. 309.

MASTqGO'NIA,Ehr.—A doubtful genus
of fossil Diatomaceae.

Char. Frustules single ; valves dissimilar,

angular, mammiform, orbicular at the base,

free from umbilical processes, not cellular,

angles radiating.

The (eight) species are interesting from
the structure of the two valves of the frus-

tules differing. Thus in one, M. crux (PL
43. fig. 23 a) the angles and rays are four

in one valve, but seven in the other ; in

31. actinoptychm (PL 43. fig. 23 b) the
angles and rays are nine in one valve, and
thirteen in the other, and so on. Diameter
from 1-1600 to 1-360".

M. hexaaona (PL 43. fig. 25).

Bibl. Ehrenb. Bcr. der Bert. Ahacl. 1S44

;

Kiitz. Sp. A/i/. p. 25.

MATO'NLA, R. Brown. — A genus of

Aspidiere (Polypodioid Ferns) with a curious

stalked and imbricate basin-like indusium
(figs. 452-454). Exotic.

Fig. 452.

Fig. 453. Fig. 4-54.

Matonia peotinata.

Fig. 452. Fart of a fertile pinna. Magn. 3 diams.

Fig. 153. Indusium opened at the side, Bllowing thecse
in ei/u. Mngn. 25 diams.

Fig. 454. Tile same with the thecee removed. Magn. 25
diams.

MAURANDYA.—AgenusofScrophtila-
riacefe (Dicotyledonous Flowering Plants),

the testa of the seed of which is composed
of cells with spiral-librous deposits, forming
au elegant microscopic object.
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MEASUREMENT and Measuees.—In
this article we shall consider the method
of measuring the magnifying power of a
microscope, of ascertaining the dimensions
of objects, and shall give a sketch of the
standard measures in which the dimensions
of objects are expressed.

Measurement of the magnifying ^jo?re>' of
a microscope.—The apparent size which an
object will appear to possess under a micro-
scope will vary of course according- to the
power of the object-glass and of the eye-
piece used, and the length of the body of

the microscope ; and it is a good plan to

determine the measurements once for all in

the case of the various object-glasses and
eyepieces, keeping them written upon a
card, so that they may be readily acces-

sible.

The apparatus requisite consists of a mi-
crometer-slide graduated into thousandths
of an inch, each tenth division being marked
by a longer line ; or two separate slides,

one graduated into thousandths, the other

into hundredths of an inch ; and an ivory

scale, graduated into inches, tenths, and
hundredths.

The simplest method is that by double
sight, as it is called. The micrometer-slide

is placed upon the stage, the lines brought
into focus, and the image of one of the

interspaces, a3 seen upon the stage with the

open eye not used in looking through the

microscope, is measured with compasses.

By then dividing the measure of the image
of the space by the known measure of the

unmagnified space, the quotient is the

required magnifying power. Thus, if the

space on the micrometer scale is equal to

the l-100th of an inch, and the image of

the magnified space corresponds to 5-10ths
of an inch, the space is magnified 50 times

:

-5-—-l-=5010 1I1U — Jw *

The same result may be obtained with
the aid of the camera lucida, by placing the

microscope horizontally, and its axis at a
distance from the table equal to the distance

between the focus of the eyepiece and the

stage; the breadth of the image of a division

is then measured as before ; and this is the

best and most certain method.
A most important point in relation to

this subject is, that the joint of the micro-
scope shall be furnished with a stop or pin

(Introduction, p. xiii), by which the body
may be placed horizontally at once, so that

all objects which are drawn under the

same object-glass and eyepiece may be

magnified to the same extent, the degree
being determined by the second of the

above methods.
The obvious use of being acquainted with

the magnifying power of a microscope is

that objects under examination may be
viewed by the same power as that with
which figures of them have been made, so

that the structure or appearance of the

objects in the two cases may be compared.
We have elsewhere stated the importance
of expressing the magnifying power with
which figures of objects have been drawn
(Intboduction, p. x\).

In the above estimation of the magnifying
power, one dimension only is taken into

account, viz. the breadth or diameter ; and
this is the ordinary manner in which the
magnifying power is taken ; objects are

then said to be magnified so many dia-

meters, or so many times linear.

Measurement of the size of objects.—This
is effected with the aid of a slide-micrometer
passed through two slits in the eyepiece

above the stop, and at the focus of the upper
glass of the eyepiece. The breadth of the

spaces between the lines must be such as to

give an even and minute fraction of an inch.

The value of the spaces will vary with the

power of the object-glass and eyepiece ; so

that it must be determined in each case, and
recorded. For measuring small objects,

the breadth of the spaces in the eyepiece

micrometer may be such that twenty of

them correspond to l-1000th of an inch
in the stage-micrometer slide, so that the
value of each division will be the l-20,000th

part of an inch. It is seldom that we have
to measure objects so small as this ; but the
small size is of great advantage, because in

most cases it will happen that the margins
of the objects will coincide exactly with
some of the lines, whereby the chance of

error in computation will be avoided. For
larger objects, the spaces of the eyepiece

micrometer may be coarser.

The method of measuring scarcely requires

further explanation. Supposing, however,
that the divisions of the stage-micrometer
are equal to l-1000th of an inch, and
those of the eyepiece-micrometer equal to

l-20,000th of an inch (L e. twenty of them
cover one space in the former), an object

brought into focus and covering five of the

spaces of the eyepiece micrometer, will be
l-1000th of an inch in diameter ; and so

for other dimensions. When the objects

are large, the compasses and the ivory scale
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will suffice for their measurement ; but
sometimes this may be conveniently done

under a lowpower, for the l-100thsof an inch

are not very clearly discernible to all eyes.

In measuring objects, they must be co-

vered with thin glass, and not immersed in

too much liquid.

It is a matter of great difficulty, under
high powers, to adjust accurately the divi-

sions of the eyepiece micrometer to those

of the stage-micrometer, or to the margins

of objects, by means of the movable stage
;

a very ingenious apparatus has been con-

trived by Mr. Jackson to overcome the

difficulty. It consists of a little brass frame,

in which the eyepiece-micrometer slides

from side to side, the motion being com-
municated by the end of a screw working
against one end of the slide, and resisted at

the other by a spring ; and as the magni-
fying power with which the divisions of

the eyepiece micrometer are viewed is

small, the adjustment is easily and accurately

effected.

Hartnack's diagonal scale is very useful

;

and very minute investigations and mea-
surements may be taken with it and
with Jackson's eyepiece-micrometer to

l-100,000th of an inch.

Other micrometers, as the ' cobweb-
micrometer,' are made ; but as they are

very expensive and not necessary, we shall

pass them over.

Some authors express the measurement of

objects by means of a ruled scale appended
to the figures or plates of them, the scale

consisting of divisions of a stage-micrometer

of known value traced off under the same
power as the objects themselves ; or some-
times the divisions are ruled over the figures.

These methods are very objectionable, be-

cause the size of the objects cannot be
ascertained without measuring with com-
passes and calculation, which is almost as

bad as the size being omitted altogether.

Whenever figures of objects are given,

the magnifying power with which they are

drawn should always be expressed in num-
bers near the figures.

Measures.—The measures in which the

dimensions of objects are expressed should
consist of parts of an English inch, and not
of a line. On the continent, and also very
generally in this country, fractions of a
millimetre are used. When fractions of a

millimetre are adopted, this is usually
denoted by the addition of mm to the figure

or figures.

The following data will be found useful

in reducing the foreig-n to the English mea-
sures :

—

A millhnerre= 0-0393707 English inch;

or (roughly I rather less than l-25th of an
English inch.

A centimetre = 0-393707 Eng. inch ; or

(roughly) rather more than l-3rd Eng. inch.

A Paris line = 0'088815 Eng. inch ; or

rather more than 1-llth Eng. inch, to which
vulgar fraction it is nearest.

To convert a foreign into the English
measure, the former must be multiplied by
its unit value ; thus, O'l'omm (millimetre )x
0-0393707= 0-009842675 Engl. inch. But
in most cases a few decimal places only

need be observed. In this way, however,
we get a rather long sum, which may be
avoided by the use of the following Table,

Tablefor conversion of foreign into English

measures.

Millimetres Old Paris lines

into

Prussian lines

intointo

Englishinches. English inches. Englishinches.

1 •039370 088815 •085817

2 •078741 •177630 •171633

3 T18112 •266445 •25745

4 T57483 •355260 •343267

5 •19(3853 •444075 •429083

6 •236224 •532890 •51490

7 •275595 •621705 •C00717

8 •314966 710520 •680532

9 354337 •799335 •77235

in which the numbers in the first (or left-

hand) column correspond to the denomi-
nations expressed in the uppermost (head)

line of the three broader columns, while
the fractious opposite these numbers denote
their values in parts of the denominations
of the lowermost (head) line. Thus, lmm=
0-039370 Eng. inch ; 3«™=0T18112; 2
Prussian lines=0'171633 Eng. inch, and so

on. In using this Table, the decimal fraction

to be converted into parts of an English inch

must be broken up into its decimal parts,

and each valued separately from the Table;

thus, to convert 0'75ram into a fraction of

an English inch

—

0-7"i>m = 00275595 1 ... ., n ,-.,•.
005mm = 000196853 [ $* the Table)"

0-75mm = 0-02952803 Eng. inch.

The only circumstance which requires
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attention in the use of this Table is the
position of the decimal point. Thus, in the

ahove measure of 075mm , which, when
broken up, makes 0-7mm and. O-OS"™, if the

first value (0-7) had been 7 p

0, the value in

Eng. inch would have been, according to

the Table, 0-273595 Eng. inch ; but this is

10 times too much, or =7 whole milli-

metres ; hence the shifting of the decimal

point, and so on. To express the mode of

proceeding by rule,—the decimal point in

the fraction of an English inch given by
the Table should be shifted to the left, and
as many ciphers added as there are decimal
places in the foreign measure.

Throughout this work the foot and inch

and their fractional parts are expressed for

brevity by placing respectively one or two
acute accents on their right side ; thus, one
foot is denoted by 1', and one inch by 1",

r^th of an inch by 1-10", &c.

MEDUL'LAOBLONGATA.—A portion

of the nervous system which is bounded
below by the spinal cord, and which is

connected above with the mesocephale.

Bibl. of its microscopic anatomy. Stil-

ling, Ueber d. Text. d. Med. obi. 1842 ; Len-
hossek, Denks. d.k. Acad, d.iciss. Wien, 1855;
Dean, On Medulla 8,-e., Washington, 1864

;

L. Clarke, Phil. Trans. Roy. Soc. 1808;
Mevnert, in Strieker's Human $• Comp. Hid.
tr. Power, 1872.

MEDUL'LA of Plants.—The name
applied by the older authors to the pith of

Fi<r. 455.

\M
Horizontal section of a yearling shoot of a Dicotyle-

don. M, medulla; RM, medullary rays; T, medullary
sheath. Magnified 25 diameters.

Dicotyledons (fig. 455 M), from a supposed
analogy with the medulla spinalis of animals.

It affords very excellent subjects for pre-

paring sections of regular parenchymatous
tissues, as in the elder and in the tall

annual stems of many of the larger peren-
nial herbaceous plants. It sometimes be-
comes curiously chambered as it grows

older, as in the walnut and the j asmine

;

very frequently, however, it decays away
after a time, leaving the centre of the stem
hollow ; this same hollow condition occurs

early in fistular stems, such as those of the
Umbelliferse, from the pith being torn up
by rapid expansion of the wood. The
Monocotyledons do not generally possess a
definite pith ; the cellular mass, in which
the isolated Fibro-vasculab. Bundles
are imbedded, answers to a diffused pith, or

rather to the pith and medullary rays col-

lectively. It may be seen well in sections

of the flowering stem of lilies (fig. 456 M).

Fig-. 456.

Horizontal section of a flowering stem of a lily,

medulla ; F, fibro-vascular bundles.

Magnified 5 diameters.

M,

A more definite medulla occurs in the stem
(and in the leaves) of the rushes and sedges,

where also the cells are often of most elegant
radiating forms, leaving large air-canals

between them (PI. 38. fig. 18). The pith

of a Dicotyledonous stem loses itself gra-

dually in the terminal bud, where it is

confounded with the nascent wood and
cortical layers. In this stage its cells possess

an active vitality, which, however, is soon
lost.

Bibl. General Works on Structural Bo-
tany.

MED'ULLARY CANCER. See Tu-
mors.
MED ULLARY RAYS.—The processes

of cellular tissue extending out from the
pith between the fibro-vascular bundles of

a Dicotyledonous stem in the first year of
growth (fig. 455 R M), together with addi-

tional interposed rays formed between the
older in each succeeding annual layer of
wood (fig. 457 1, 2, 3, 4). The tissue of
these rays generally becomes much com-
pressed during growth ; hut their size and
the degree of development differ much in

different cases. In radial sections of Dico-
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tyledonous wood they often appear distinctly

to the naked eye, from the direction of their

cells being different from that of the woody
fibre, and therefore reflecting light dif-

Fiff. 457.

Section of a four years' old shoot of the Cork oak. M, pith ;

1, 2, 3, 4. medullar}' rays of successive years ; P. C, liber layers

;

8, cork layers.

MagniGed 20 diameters.

ferently ; this causes the " silver grain " as

it is called of oak-panels, &c. ; in tangental

sections of the trunk, the ends of the me-
dullary rays usually appear as short, more
or less regular, narrow streaks.

MED'ULLARY SHEATH.—The earliest

layer of fibro-vascular tissue developed in a

Dicotyledonous stem, consists ordinarily of

spiral vessels, these forming the foundation

of the wood-bundles (fig. 455 T). As the

latter stand in a circle round the pith, their

internal vascular layers of course form col-

lectively a continuous cylindrical envelope

to the pith ; this is called the medullary
sheath. It is absent in some Dicotyle-

donous stems, for example in the Oroban-
chacefle

MEDU'SiE. See Acalephje.
MEE'SIA, Hedw.—A genus of Bartra-

mioid Mosses ; one species, M. vliginosa

(z= JBryum trichodes), certainly British;

another, 31. longiseta, doubtful.

MEESIA'CEiE.—A tribe of Bartramioid
Mosses, containing two genera, of which
there are but few British representatives.

See Meesia and Paludella.
MEGALOT'ROCHA, Ehr.—A genus of

Rotatoria, of the family Megalotrochaea.

Char. Eyes two, red, sometimes disap-

pearing with age.

R itatory organ two-lobed or horse-shoe-
shaped j teeth in rows.

1. 31. albo-flavicans, E. (PI. 35. fig. 1).

Colourless and unattached when young,
yellowish and grouped in radiant clusters

when old ; aquatic ; length of individuals
1-36"

; of the clusters 1-6".

The ova remain some time attached to

the parent by a cord.

2. 31. velata, Gosse.
Bibl. Ehr. In/us. p. 390 ; Gosse,

Ann. A7
". II. 1851, viii. p. 198 ; Pritch.

Infits.

MEGALOTROCH.E'A, Ehr.—

A

family of Rotatoria.

Char. Neither envelope nor cara-

pace present ; rotatory o: gau simple,

notched or sinuous at the margin.
Three genera

:

Eyes none 1. Cyphonautee.
Eyes present
Eye one 2. Jnerocodmu
Eyes two 3. Megalotrocka.

Bibl. Ehr. Infus. p. 394.

MEGAM'ERUS, Duges.—A genus
of Arachnida, of the order Acarina,
and family Trombidina.

Cliar. Palpi long, free with a claw

;

body constricted ; coxa? distant ; legs am-
bulatory—femora, especially of the fourth

pair, very large, seventh joint short; larvte

hexapod, resembling the adults.

Mandibles forcipate.

Several species. They live in damp
shady places, and move rapidly.

M. ecler (PI. 2. fig. 33 : a, labium ; b,

palp). Minute: abdomen oblong; the
sides narrowed posteriorly, covered with
hairs, and with three terminal seta? ; labium
bifid ; mandibles with a movable, elongated,

pointed and curved claw.

PI. 2. fig. 33 c, inaudible of 31. roseus.

Bibl. Duges, Ana. des Sc. Nat. 2 ser. ii.

p. 50 ; Gervais, Walch. Arachn. iii. 109.

MELAN.E'MIA.—Melaua?mic pigment
originates chiefly in the spleen, under the
influence of malaria. The pigment particles

are found among the usual floating consti-

tuents of the blood ; and their shape is very
irregular. They are made up of yellow,

brown, but most commonly of black gra-
nules, smaller than blood-corpuscles ; some,
however, are larger.

Bibl. Rindfleisch, Path. Hid. i. p. 218,
Baxter tr.

MELANCONIEL—A provisional family

of Coniomycetous Fungi, distinguished from
Sphaeronemei by the perithecium being
obsolete or altogether wanting. The spores,

which vary much in the different genera,

are ultimately protruded iu the form of

tendrils or otherwise. They are all prol ably

mere forms of Sphaeriacei,
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MELANCO'N IUJI, Lk.—A supposed ge-
nus of Melanconiei (Coniomycetous Fungi),
so called from forming a kind of black rust

on branches of trees, reeds, &c. Several
species have been found in Britain. The
commonest is M. bicolor, Nees (Didymo-
sporium elevatum, Br. FL), on twigs of
birch. Fries places also Cryptosporium vul-

gare here. (See CRYPTOSPonri'M.) These
plants are forms of Sphajriacei. See Oo-
NIOMYCETES.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 3-57

;

Ann. N. II. vi. p. 438 ; Fries, Summa Veg.

p. 508 ; Tulasne, Ann. d. Sc. Nat. 4 ser. v.

p. 109.

MELANOGAS'TER, Cd.—A genus of

Gasteromycetous Fungi, belonging to the

division Ilypogrei. Two species occur in

this country, under beech, Lonibardy pop-
lars, &c. 31. varieyatus is sold in the market
at Bath under the name of Red Truffle, but
it has none of the fine flavour of the real

Truffle. 31. ambiguus is very fetid, smelling

like asafoetida.

Bibl. Tid. Funq. Hyp. t. 2. f. 4, 5 ; Berk.

Outi. p. 293 ; Cooke, Handb. p. 3-56.

MELANOTHE'CA, Fee.—A genus of

Lichenacei.

Char. Thallus scarcely any ; apothecia

verrucaroid, numerous, 3-10 or more, con-

fluent ; hymenia scarcely distinct
;
perithe-

cium black ; spores 8, variously internally

divided. Two British species, on trees.

Bibl. Leighton, Lick. Flora.

MELAS'MIA, Lev.—A supposed genus
of Sphreronemei (Coniomycetous Fungi),

but apparently only a stylosporous form of

Rhytisma. 31. acerina occurs on the
leaves of the sycamore, forming black spots,

sometimes as much as 1-2" in diameter.

Bibl. Berk. Ann. N. II. 2 ser. v. p. 456 ;

Leveille, Ann. des Sc. Nat. 3 ser. v. p. 276

;

Fries, Summa Vea. p. 423.

MELASPILEA, Nyl. — A genus of

Lichenacei.

Char. Apothecia black, superficial, artho-

noid. Spores 1-septate ; paraphyses distinct.

Hob. Ireland. Two species.

Bibl. Leighton, Lick. Flora, p. 404.

MELICERTA, Schrank.—A genus of

Rotatoria, of the family Flosculariaea.

Char. Bodies each in an isolated tubular

carapace or urceolus ; rotatory organ four-

lobed ; eyes two, at least when young.
31. ringens (PI. 35. fig. 3 ; fig. 4, animal

removed from the sheath; fig. 6, jaws).

Carapace conical or cylindrical, brownish,

composed of numerous rounded or discoidal

bodies agglutinated together ; body colour-

less. Length of carapace 1-36 to 1-24".

Frequently found attached to water-

plants, especially Potamogeton crisp/as.

Bibl. Ehr. Infiis. p. 404 ; Williamson,

3Iicr. Journ. 1852 ; Gosse, Trans. Mic. Soc.

1851, iii. 62. ; Pritchard, Infits.

MELI'OLA, Fr.—A genus of Ascomyce-
tous Fungi, belonging to the division Peri-

sporiacei.

All the species are exotic, occurring on
various leaves, and distinguished by their

highly developed mycelium and large septate

sporidia,

Bibl. Leveille, Ann. d. Sc. Nat. 1846, v.

p. 266 ; Mont. Cuba Crypt, p. 327.

MELOBE'SIA, Carter. — A genus of

Algae. The " coccospheres," according to

Carter, are the sporangia of the species

31. itnicelhdaris.

Bibl. Carter, Ann. N. H. 1871, p. 184.

MELOLON'THA, Fabr. ( Cock-chafer ),—A genus of Coleopterous Insects, of the
family MelolontlmUe.

The structure of 31. mdgaris, the common
cock-chafer, has been elaborately studied

and described.

Bibl. Suckow, Naturg. des Maihiifers

;

Straus-Diirckheirn, Anat. comp. des Insect.

;

Westwood, Introd. t<fc.

MELOPH'ILA, Nitzsch (3Ielophagus,

Latr.).—A genus of Dipterous Insects, of

the family Hippoboseidae.

Char. Head posteriorly received in an
excavation ofthe thorax ; wings and halteres

absent; last joint of the tarsus largest.

M. ovinus, the sheep-tick (PL 28. fig. 23).
Common upon sheep. Antennae small, sunk
in an eye-like cavity of the head ; eyes small,

oval, resembling two groups of ocelli ; setae

three, enclosed in two sheath-like, hairy,

unjointed organs (labial palpi), resembling-

otherwise those of Pulex, and arising from
the sides of a triangular labium. Legs
robust ; tarsi with two stout serrated claws,
each having at its base a blunt process

;

accompanying the clawis an elegant feathery
tarsal brush ; and on the under side of the
last tarsal joint is a bilobed pectinate organ.

Bibl. Lyonnet, Seek. s. I'Anat. et les

metumor. Paris, 1832; Gurlt, Magaz. f. d.

gesam. Thier. 1843, ix. ; Westwood, Intro,

fyc. ; Curtis, Brit. Entom. 142 ; Dufour, Ann.
des Sc. Nat. 1 845. iii. ; Leuckart, Fortpflanz.
8)C der Pupiparen.
MELOSLRA, Ag. (Gallionella, Ehr.).—

A genus of Diatomaceae.

Char. Frustules cylindrical, discoidal
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or subspherical, united into jointed fila-

ments.

Hoops often very broad, to adapt them-
selves to the breadth of the new frustules.

In some species a narrow projecting ridge
or keel encircles the valves near their ends.

Valves covered with depressions which are

mostly very minute and invisible under
ordinary illumination ; in the side view
these sometimes have a radiate arrangement.
In some species the margins of the ends
(side view) of the frustules have coarse

and distinct radiating strife, their nature
undetermined.

This genus has been subdivided by
Ehrenberg and Kiitzing into :

—

Lysit/onium,

in which the keel is present ; and Gallionella

(proper), in which this is absent. Again, by
Thwaites into :

—

Aulacosira, in which the
frustules are cylindrical, surrounded trans-

versely by two furrows, with rounded (con-
vex)ends, but no line for division ; Orthosira,

in which the frustules are exactly cylindrical

(with flat ends), exhibit the transverse line of

division, and have spherical or subspherical
internal cavities ; and Melosira (proper),

in which the frustules are convex at the
ends, and have the central line for division

;

including also the varieties in the reproduc-
tion (Diatojiacf.ye, p. 242).
Numerous British species.

* Marine.
1. M. nummnloides, Kg. (PL 13. fig. 5 a;

b, a frustule more magnified). Prepared
frustules colourless, a distinct keel present

;

valves without markings under ordinary
illumination; breadth 1-1500 to 1-1200".

This common species forms long, slightly

curved chains, and, on account of the great

breadth of the frustules, shows well the

various stages of subdivision. The fila-

ments are sometimes stipitate.

2. M. Sorreri, Grev. Prepared frustules

dark brown, ends rounded, entire surface

punctate (ordin. ilium.), no strife nor keel

present; breadth 1-850 to 1-500".

3. M. Dickiei {Orthosira Dickiei, Thw.)
(PI. 13. fig. 15 : a, front view ; b, side view).
Filaments short, frustules nearly colourless,

ends flat, no strife nor keel (ord. ilium.),

valves thickened, so as to render the cavity

of the frustules rounded ; breadth 1-1500 to

1-1200".

The remarkable sporangia formed in

this species (PI. G. fig. 9) are noticed under
DlATOMACEvE, p. 237.

** Aquatic.

4. M. (Orthosira) varians (PI. 13. fig. G,

front view ; a, side view). Frustules colour-
less, ends slightly convex and striated at the
margin (ord. ilium.), keel absent ; breadth
1-1500 to 1-1200". The end view of the
frustules resembles that of Cyclotella.

Formation of sporangia shown in PI. 6.

fig. 8a; b, sporangia! frustule.

5. M. arcnaria. Ends of frustules flat and
striated at the margin (ord. ilium.), the strife

appearing also in the front view ; keel
absent; frustules broader than long; breadth
1-660 to 1-260".

6. M. crenulata, Kg. (Aulacosira crenulata,

Thw. ; M. orichalcea, Ralfs) (PI. 6. fig. 7 a
forming sporangia; b, c, sporangial frus-

tules). Differs from the last in its less

diameter, and the frustules being two
or three times as long as broad ; breadth
1-1400".

Bibl. Kiitz. Bacill. p. 52, and Sp. Ala.

p. 27 ; Ralfs, Ann. JV. II. 1843. xii. p. 346;
Thwaites, ibid. 1848. i. p. 168 ; Smith, Brit.

Diat, ii. 54 ; Rabenh. Fl. Alp. Eur. ii. p. 37

;

O'Meara, Q. Mic. Jn, ix. 150.

MEMBRANES, Undulating.— These
are said to be simple membranous bands,
one margin only of which is attached, the
other being free and exhibiting an undu-
latory motion. They are allied to and
answer the same purpose as cilia. They
are described as occurring upon the sper-

matozoa of salamanders and tritons ; as

forming longitudinal processes in the water-
vessels of some Annelida, astheTurbellaria;
also as existing in some Infusoria, as Trieho-

dina, and some Rotatoria. Some authors
have regarded them as consisting of rows of

cilia or a spiral fibre, and not membranes.
They are most easily examined in the sper-

matozoa of the triton, in which we believe

the appearance of an undulating membrane
arises from the existence of a fibre coiled

around the spermatozoa, and undulating
throughout its length (PI. 41. fig. 17).

This opinion is based upon the circumstance
that if the coiled fibre be detached from the

proper filament of a spermatozoon or sper-

matozoid, no margins of the (lacerated)

membrane can be detected other than that

visible at first, aud which really represents

the coiled fibre. This, however, is an in-

teresting subject for further investigation.

Siebold, who has paid most attention to it,

remarks that Trypanosoma Grubii, a sup-

posed entozoon found in the blood of frogs

and fishes, is not an independent animal,

but simply an undulating membrane swim-
ming freely.



MEMBRANIP'ORA. 491 ] MERMIS.

Bibl. Siebo\d.,Sieb.und KoUiker's Zeitschr.

Bd. ii. p. 350, and the Bibl. therein.

'

See Mucous and Serous Membranes.
MEMBRANIP'ORA, Johns!—A genus

of marine Polyzoa, of the family Membra-
niporid^i.

Eight British species ; usually found in-

crusting sea-weeds, more rarely shells and
stones.

M. pilosa (PI. 33. fig. 18) . Orifices of the

cells with one long hair, and several spinous

teeth. Very common.
MEMBRANIPOR'ID/E.—A family of

Cheilostomatous Inftmdibulate Polyzoa.

Distinguished by the expanded, incrust-

ing, stony polypidom, and the horizontal

quineuncial cells. Genera

:

1. Membrarripora. Cells open in front,

with raised margins.

2. Lepralia. Cells closed in front, poly-

pidom spreading circularly.

Bibl. Johnston, Brit. Znoph. ; Busk, Cat.

of Mar. Polyz. (Brit. Mus.) ; Gosse, Mar.
Zoo!, ii. 16.

MENI'PEA, Lamx.—A genus of Inftm-
dibulate Cheilostomatous Polyzoa, of the

family Cellulariadae.

Char. Cells oblong, tapering downwards,
not perforate behind, with one or two sessile

birds'-heads in front below the orifice. One
British species:

—

M. ternata (Cellularia ternata, Johnst.).

Cells elongated, greatly tapering down-
wards, three in each internode, with a

stalked operculum protecting the orifice
;

operculum expanded, entire, two spines on
the upper margin ; anterior birds'-head

single.

Bibl. Johnston, Brit. Zooph. 335 ; Busk,
Cat. (Brit. Mm.) 20.

MENIS'CIUM.—A genus of Grammi-
tidea? (Polvpodioid Eerns).

MENIS'PORA, Pers. — A genus of

Mucedines (Hyphomycetous Fungi), one
species of which, M. lucida, Corda, is

recorded as British, growing on decayed
wood.

Bibl. Berk, and Broome, Ann. Nat. Hist.

2 ser. vii. p. 101; Corda, Icones, i. pi. 4.

fig. 223.

MENOID'IUM, Perty.—A genus of Mo-
nadina.

Cliar. Body small, crescentic, thicker on
the outer or convex margin, containing

internally small molecules and vesicles;

colourless, or occupied with a little chloro-

phyll.

M. pellucidum recalls by its figure a little

Closterium Lunula, not rounded, but flattened

like a sickle. Movement tolerably rapid,

jerking and revolving, 1-G70 to 1-430".

Bibl. Pritchard, Infusoria, p. 502.

MEREN'CHYMA.—A name applied by
some authors to the form of vegetable cel-

lular tissue where the cells are of circular,

ellipsoidal, or irregularly rounded outline;

ordinarily known as "lax parenchyma."
MERID'ION, Leibl.—A genus of Diato-

niacere.

Char. Frustules (in front view) wedge-
shaped, united laterally so as to form seg-

ments of circles or spiral bands. Aquatic.

Frustules in side view obovate, and fur-

nished with coarse transverse striae visible

under ordinary illumination, which extend

into the front view.

Kiitzing distinguishes Meridian, in which
the frustules form a spiral (helical) band,

from Eumeridion, in which they form a con-
volute band.

1. Meridion circtdare, Ag. (PI. 13. fig. 7

:

a, front view ; b, side view). Frustules in

side view simply obovate, forming a spiral

(helical) band or filament ; length of frus-

tules 1-600 to 1-375".

2. Meridion constrictum,K°;. (PI. 12. fig. 28,

filament flattened, and frustules ( front view)
separated by drying ; a, convolute filament

;

b, side view). Frustules in side view con-
stricted near the broad end, attenuate to-

wards the narrow end, and attached to a
hemispherical stipes or cushion.

Bibl. Kiitz. Bacill. p. 41, and Sp. Ala.

p. 10; Ralfs, Ann. N. II 1843. xii. p. 457;
Smith, Brit. Diat. ii. 5; Rabenht. Fl. Bur.
Alp. i. 295.

MERISMOP^E'DIA, Meyen. See Sar-
cina and Gonium.
MERIZOMY'RIA, Ktz.—A genus of

Rivulariacese (Alga?).

Char. Filaments moniliform, upper cells

subulate, and basal cells lasting, contained
in a mucous matrix, and constituting an
amorphous thallus. Continent of Europe.

Bibl. Rabenh. Fl. Alg. Eur. iii. p. 224.
MERMIS, Duj.—A genus of Entozoa.
M. nigreseens resembles Gordius, but dif-

fers from it principally in the vulva of the
female being transverse and situated near
the anterior end of the body, whilst in Gor-
dius this is placed at the posterior end.
Eggs black.

It is found in the newly diig-up damp
earth of gardens, and in the intestines of
insects.

Bibl. Duj. Ann. d. Sc. Nat. 2 se>. xviii.
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p. 129, and Hist. Nat. d. Helminthes, p. 294;
Siebold, Entum. Zeit. 1842. p. 146 ; Meiss-
ner, Siebold and Kollikers Zeitschrift, §c.

185.3.

MERU'LIUS, Hall. Dry-rot.—A genua
of Agariciui (Hymenomycetous Fungi),

distinguished by the veiny or sinuously

plicate folds of the hymenium, these folds

not being distinct from the flesh of the

pileus, and forming angular or serrated pores.

M. lachrymans is the dry-rot fungus. The
mycelium is composed of filaments creeping
in the substance of the infected wood, dis-

organizing and feeding on this as it decays.

The fruit is at first white and cottony, forming
an effused pileus from 1 to 8" broad ; subse-

quently ferruginous or deep orange. The
irregular folds finally discharge a watery
liquid, whence the name.
The most efficacious remedies against dry-

rot are creasote and carbolic acid. Cor-
rosive sublimate, though at first efficacious,

seems to lose its virtue after a time.

Several species ofthe genus have been found
in England in addition to M. lachrymans.

Bibl. Berk. Brit. Flora, ii. pt. 2, p. 129

;

Sowerby, Fungi, pi. 113.

MESbOARTUS,Hassall(ty/<«>wflr/7KS,
Kiitz.).—A genus of Zygnemacese (Confer-

void Alga! J, with evenly distributed cell-

contents, producing in conjugation a cross

branch, in which is formed a round spore.

It often happens that all the successive

members of a long series of cells conjugate

with another similar series, so as to produce

a ladder-like body, the " rounds " of which
are formed of the transverse processes (tra-

becidce, Kiitz.). The only kind of repro-

duction yet observed is that by the spores

formed in the transverse branch from the

conjoined contents of two cells ; but it is

possible that zoospores and encysted con-

ditions of these occur, as in Spirogyka and
Motjueotia. The stellate encysted bodies

found in most of the allied plants have been

seen in 31. scalaris by Thwaites. Thwaites
also observed a division of the contents of

the spore into four parts, such as occurs

in (EuoGONrrciE.

1. 31. scalaris, Haas. (fig. 138, p. 196).

Sterile filaments 1-1800 to 1-1440" in dia-

meter, 6 times as long ; sporanges oval or

round. Hass. pi. 42.

2. 31. depressus, Hass. Sterile filaments

1-2880 to 1-2400" in diani., 6 to 8 times

as long ; spores globose or elliptical. Hass.

pi. 44; tig. 1.

31. iidricatus, Hassall, is apparent!)' the

same as 31. scalaris; all the other forms
may be brought under 31. depressus.

Bibl. Hassall, Brit. Ft: Alg. p. 106,

pis. 41-45 ; Kiitzing, Sp. Ah/, p. 435 ; Tab.

Fhijc. v. (Spkavoear/mi), pis. 5-7; Thwaites,
Ann. Nat. Hist. xvii. 262.

MESOCE'NA, Ehr.—A doubtful genus
of Diatomaeeae, according to Ehrenberg and
Kiitzing.

The bodies referred to this title consist of

single siliceous rings, oval or angular frame-
works, without a centre, and mostly with
external and sometimes internal spines ari-

sing from them ; and many are fossils.

Whether they are spicula of Echmoder-
mata or not, remains to be decided. Dia-
meter from 1-750 to 1-400".

31. octogona, Ehr., PI. 19. fig. 1.

Bibl. Ehrenberg, Ber. d. Berl. Ahxd.
1840; Kiitzing, Bacill. 139, and Sp. Alg.

p. 142.

MESOGLO'IA, Ag.—A genus of Chor-
dariacese (Fucoid Alga?), with filiform,

much-branched fronds, of gelatinous cha-
racter ; the axis of the filaments composed
of interlacing longitudinal cells, with gela-

tinous interposed matter ; the periphery of

radiating, dichotomous, coloured filaments.

The fructification consists of unilocular and
mullilocular sporanges ; the former are

ovate sacs (fig. 458) occurring attached to

Fig. 458.

Iklesogloia vermieuhiris;

Peripheral raiuuli. unilocular sporanges and the flln-

melita upon which the jointed suoranges arise.

Magnified oO diameters.

the ramuli of the periphery ; the latter are

produced by ramifications of other ramuli

surrounding them (fig. 458). Both kinds

produce ciliated zoospores, which germi-

nate. 31. vermicularis (figs. 458, 450), au
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olive-green or yellowish frond, 6" high, is

common on rocks and stones between tide-

marks. M. virescens, a smaller species, is

not uncommon.

Fia-. 459.

Mesogloia vermicularis.

Portion of a filament.

Magnified 10 diameters.

Bibl. Harvey, Brit. Mar. Alg. p. 47,

pi. 10B; ~Ph.yc.Brit. pis. .31 & 83'; Thuret,

Ann. ihs Sc. Nat. 3 ser. xiv. p. 237, pi. 27.

MESOIVE'RIUM, Nag.—A genus pro-

bably identical with Palmogloea.

Bibl. Archer, Qu. Mic. Jn. iv. n. s. 109.

METACYTRIS, B. & R—One of the

Ct/theridce : carapace tumid and cordate
;

upper antenme long and setose. Lakes and
rivers of England, Ireland, and Holland.

Bibl. Brady and Robertson, Ann. N. H.
4, yi. 19 ; ix. 51.

METAMORPHOSES, Insect. — The
structural changes which progress during

metamorphosis afford abundant scope for

microscopic research.

Bibl. Newport, AH. Insect, in Todd, Cycl.

Aunt. ; Blanchard and Duncan, Metam.
;

Lubbock, Nature Series.

METAMORPHOSES of Tissues.—The
degenerations of the tissues, characterized

hy an alteration in their quality and impair-

ment of function. They are divided into

metamorphoses and infiltrations. The meta-

morphoses are characterized by the direct

change of the albuminoid constituents of a

tissue into a new material, which is usually

followed by the destruction of the histo-

logical elements, and the softening of the

intercellular substance. They include fatty,

mucoid, and colloid degeneration.

Bibl. Green, Path, and Morb. Anal.

METEORITES. —Transparent sections

being made out of small fragments of

meteorites, many mineral substances may
be recognized to occur here and there; but

the microscope and even polarized light fail

to distinguish the kinds of the crystals. It

is best to examine the bruised debris
;
and

minute crystals may be sorted out, and
removed for examination by means of the

microscope.

Bibl. Maskelyne, Proc. Boy. Soc. 1870.

METOPIDIA, Ehr.—A genus of Rota-
toria, of the family Euchlanidota.

Char. Eyes two, red, frontal ; foot

forked ; carapace depressed or prismatic
;

anterior and upper part of head naked or

uncinate ; no hood. —Lepadella with two
frontal eyes. Lorica closed beneath.

M. triptera (PI. 35. tig. 7). Carapace
ovate, accurately trilateral, crested on the

back. Aquatic ; length 1-288 to 1-144".

Two other species, E., to which Gosse
adds two.

Bibl. Ehr. In fits. p. 477 ; Gosse, Aim. N.
II. 18.51. viii. p.'SOl.

METOPES, Clap, et Lack—A genus of

Bursarina (Infusoria ciliata).

Char. Buccal fossa oblique and elongate,

dominated by a cupola-shaped prolongation

of the anterior part of the body. Buccal
cilia more vigorous than those of the rest of

the surface.

Bibl. Claparede et Lach. Etudes, p. 254.

METZGETJA, Raddi.—A genus of Pel-
liesE (Hepaticje), comprehending Junger-
manniafareata, L. and J. puhescens, Schrank,
growing on trunks of trees, rocks, &c. in

very moist places.

Bibl. Hook. Brit. Flor. ii. pt. 1. 131;
Brit. Jungermann. pis. 55,56 & 73; Endli-
cher, Gen. Plant. Supp. 1. p. 1338; Hof-
meister, Vergleich. Untersneh. p. 10, pi. 4.

MICA.—This mineral substance, which
is often erroneously called talc in the shops,

was formerly used for covering mounted
objects, but is now replaced by thin glass.

It is, however, occasionally useful in apply-
ing a red heat to objects, as Diatomacese,

&c, where it is required not to change the
position of the object. It often contains

crystalline and crystalloidal inorganic mi-
neral substances, as metallic oxides, &c, of

interesting appearance.

Thin plates of mica are used also in

bringing out colours in objects with pola-

rized light. See Polarization.
MICRASTE'RIAS, Ag.—A genus of

DesmidiaceaB (Confervoid Algae).

Char. Cell single, lenticular, deeply di-
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vided into two-lobed segments ; lobes inciso-

dentate (rarely only bidentate), and gene-
rally radiating.

Sporangia spherical, with stout spines

(PI. 10. fig. 12).

Numerous British species (Ralfs).

1. M. denticulate (PL 10. fig. 11, un-
dergoing division; tig. 12, sporangium).
Cell circular, surface smooth ; segments five-

lobed ; lobes diohotomously divided, ulti-

mate subdivisions truncato-eniarginate,with

rounded angles. Length 1-113". Common.
2. M. rotata (PI. 10. fig. 13). Cell cir-

cular, smooth ; segments five-lobed ; lobes

dichotomously incised, ultimate subdivisions

bidentate. Length 1-01". Common.
Bibl. Ralfs, Brit. Desmid. p. 68; Lobb,

Trans. Mic. S'oc. 1861 ; Dixon, Mic. Jour.

1859 ; Archer, in Pritelmrd, In/us. ; Baile}',

SmUhson Contr. ; Archer, Mic. Jour. 1862
;

Rabenh. Fl. Alt/. Eur. iii. p. 187.

MICROCLA'DIA, Grev.— A genus of

Ceramiacese (Florideous Alga?), containing

one rare British species, M. glandulosa, with
a dichotomously branched, filiform, com-
pressed frond 1 to 2'' high, of a bright rose

colour. Its fructification consists of (1)
roundish, sessile involucrated favellre with
spores, and (2) tetraspores (tetrahedrally ar-

ranged) imbedded in the rainules.

Bibl. Harvey, Brit. Mar. Alg. p. 160

;

pi. 22 B; Phyc. Brit. pi. 29; Grev. Alg.

Brit. t. xix.

MICROCO'DON,Ehr.—A genus ofRota-
toria, belonging to the family Megalotrochaja.

Char. Eye single ; no carapace ; foot sty-

liform. Jaws two, each with a single tooth.

M. clams (PI. 35. fig. 8). Body campa-
nulate, foot equalling or exceeding the

bodv in length. Aquatic. Length 1-288 to

1-216 .

Bibl. Ehr. Infus. p. 395.

MICROCO'LEIJS, Desmaz. {Chthono-
blastus, Kiitz.).—A genus of Oseillatoriacea?

(Confervoid Algfe), with fronds forming
strata on moist ground, paths, mud, &c.
These plants may be described as bundles

of Oscillatoria-tilaiuents enclosed in a com-
mon gelatinous sheath, which is simple or

irregularly dichotomously branched, and
forms twisted interwoven masses. The
structure of the filaments appears to be
identical with that occurring in Oscilla-
touia, described under that head ; the fila-

ments oscillate : the mode of origin of the

enclosing sheath is obscure ; but it would
appear to be formed of the gelatinous half-

dissolved outer membranes of the enclosed

filaments. No formation of spores or goni-

dia has been described. M. repens, Harv.
' (PI. 4. fig. 9 a, the open end of a sheath),

is very common on damp paths, &c, its

sheaths are branched ; M. anguiformis,

Harv., occurs on the mud of brackish

pools ; its sheaths are said to be simple. M.
gracilis, Hassall, said to be found in similar

situations, has no character attached to it.

Bibl. Harvey, Brit. Mar. Alg. p. 227,

pi. 26 D ; Phgc. Brit. pi. 249 ; Hassall, Br.
Freshiv. Alg. p. 260, pi. 70; Kiitz. Tab.

Phgc. i. pis. 54—58.

MICROCYSTIS, Kiitz.— A genus of

Paknellaceae (Confervoid Algie), of which
we are unable to identify any British species

except M. aeruginosa, for which see Cla-
throcystis, and with some probability the

plant described by Mr. Currey under the

name of Monostroma rosea in.

Bibl. Kiitz. Limuca, viii. p. 342 ; Sp.

Ala. p. 208; Tab. Phyc. pis. 8, 9; Currev,

Qu. Mic. Jn. vi. p. 214 ; Rabenh. Fl. Eur.
A/,/, ii. 51.

MICROGLE'NA, Ehr.—A genus of In-

fusoria, of the family Monadina, E.

Char. Tail absent ; body truncated in

front, with a single nagellifomi filament

;

a red eye-spot present.

Probably the spores of Alga?.

1. M. punctifera (PI. 24. fig. 43 a). Body
yellow, ovate, subcorneal, attenuate poste-

riorly, red eye-spot accompanied by a black-

ish frontal spot (in Ehrenberg's figures, some
have one,some two red eye-spots). Aquatic

;

length 1-620".

2. M. monadina (PI. 24. fig. 43 6). Body
ovate, equally rounded at both ends, bright

green ; eve-spot red and single. Aquatc

;

length 1-1150 to 1-620".

Bibl. Ehr. Infus. p. 25.

MICROGONID'IA. Special reproductive

cellsor androspores.which ultimatelyproduce
antheridia, in which spermatozoids are

formed. They may be studied in Protococ-

cas, Docidium, Pcdiastrum, Hydrodictgon,

(Edogonium, &c.

MICROHALOA, Kiitz.-A genus of Pal-

mellacere (Confervoid Algre), consisting of

microscopic gelatinous patches, floating in

water, crowded with minute green gonidia.

M. Icthgiiblabe (quite distinct from Cla-
thuocystis) occurs in Britain; and Has-
sall 's Sorospora viresccns belongs here. Pro-
bablv a Chloroeoccus.

B'ibl. Kiitz. So. All/, p. 207 ; Tab. P/n,r.

pis. 0, 7 ; Hassall, Brit. Fr. Alg. p. 326

:

Rabenh. Fl. Eur. Alg. iii. 60.
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MICRO'MEGA, Ag.—A genus of Diato-

maceas, which is merged into Schizonemus.

Char. Frustules arranged in longitudinal

rows within gelatinous tubes or surrounded

by slender curved or crisped fibres—these

being enclosed in other gelatinous tubes,

forming filiform branched fronds; valves

resembling those of Navicula. Marine.

Kutzing notices the occurrence of spo-

rangia or sporange-like bodies (spermatia)

tilled with the frustules, within the sub-

stance of the sheaths, and formed " from
the dilatation of the navicular " (frustules)

;

but the exact nature of the process is not

described nor understood. This formation

of brood-sporangia, as they might be called,

would appear to resemble that occurring in

the Desmidiaceaa (PI. 6. fig. 3 A d).

Kutzing describes twenty-eight species,

and divides them into two sections—in one

the filaments being slender and capillary, in

the other rigid, cartilaginous, and thicker.

M. parasiticum (PL 13. fig. 8 : b, portion

of a filament magnified ; o, side view ; d,

front view of frustule ). Filaments slender,

wavy, tufted, cartilagino-gelatinous, yel-

lowish (sometimes brown), much branched,

capillary ; frustules crowded ; length of

frustules 1-1380".

Parasitic upon larger marine algas.

Bibl. Kiitz. Bacill. p. 116; -S);. Alg. p.

105 ; Rabenh. Fl. Eur. Alg. i. 265.

MICROM'ETER. See Introduction,
p. xxv, and Measurement.
MIOROPE'RA, Lev.—A genus of Sphie-

ronemei (Coniomycetous Fungi), of which
one species is described as British, M. dru-

paccarum (Cenangium Cerasi junior, Fr.,

Sphceria dubia, Pers.), growing on dead
branches of the cherry-tree. It forms

whitish tubercles which split the bark trans-

versely, composed of somewhat cylindrical

conceptacles, conjoined at the base, the

white mealy ostiole projecting ; the linear

spores are yellowish and curved at the apex.

Bibi.. Berk, and Broome, Ann. Nat. Hist.

2 ser. v. 380 ; Leveille, Ann. des 8c. Nat.

3 ser. v. p. 283 ; British Flora, ii. pt. p. 2.

211.
MICROPYLE (of Animals). See Ovum.
MICROSCOPE:—The first Section of

the Introduction consists of remarks upon
the microscope and microscopic apparatus.

MICRO-SPECTROSCOPE.—The spec-

trum-analysis of coloured microscopic objects

may be attempted by means of one or more
prisms in connexion with the simple or

compo und microscope. The prism, or com-

bination of prisms, may be placed beneath
the achromatic condenser in the body of the

microscope and in relation with the eye-

piece ; and this last arrangement is the most
convenient. Sorby and Browning have ela-

borated the spectroscopic eyepiece. Above
the eye-glass of an eyepiece (which is

chromatic and capable of focal adjustment
for rays of different refrangibilities) there is

placed a tube containing a series of five

prisms, two of flint glass interposed between
three of crown glass in such a manner that

the emergent rays which have been separa-

ted by the dispersive action of the flint-glass

prisms are parallel to the rays which enter

the combination. Below the eye-glass, in

the place of the ordinary stop is a diaphragm
with a narrow slit, which limits the admis-
sion of light. Objects placed on the stage

of the microscope, provided the}' transmit a
sufficient quantity of light, may then be
examined, and their spectra noted. If it is

desired to compare their spectra with others,

provision is made for the formation of a
second spectrum, by the insertion of a rights

angled prism that covers one half of the
above-mentioned slit and reflects upwards
the light transmitted through an aperture

on the side of the eyepiece. For the pro-

duction of the ordinary spectrum, it is only
requisite to reflect light into this aperture

from a small mirror carried at the side

;

whilst for the production of the spectrum
of any substance through which the light

reflected from the mirror can be transmitted,

it is only necessary to place the slide carrying
the section or crystalline film on the tube
containing the solution in the frame adapted
to receive it. In either case this second
spectrum is seen by the e}'e of the observer
alongside of that produced by the object

viewed through the body of the microscope,

so that the two can he exactly compared.
Some care is requisite in managing the ar-

rangement and number of the prisms accor-

ding to the amount of dispersive power
required ; and Sorby recommends, for

instance, in the examination of the blood,

two rectangular prisms.

Bibl. Sorbv, Quart. Jn. Sci. 1865, Pop.
Sci. Review, 1866, Qu. Mic. Jn. 1871, M.
Mic. Jn. 1872, 1873, Proc. Roy. Soc. 1873

;

Stokes, Jn. Chem. Soc. 1864 ; Huggins,
Trans. Mic. Soc. 1865 ; Browning, Trans.

Mic. Soc. 1865, Qu. Mic. Jn. v., ix., M. Mic.
Jn. 1873, 66; Valentin, Schultze's Arch. 7. B.
3. H. ; B. Lankester. Qu. Mic. Jn. ix. ; J.

Hogg, M. Mic. Jn. 1869, 121 ; Crookes's
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Binocular, fyc, M. Mic. Jn. 1869, 371 ; Car-
penter, The Micros. ; Suffolk, Spec. Anal.

MICROS'PORA, Thuret.—A genus of

Confervaeefe.

Char. Filaments simple and articulate.

Joints all fructiferous, propagation by zoo-

gonidia, which have two cilia. Many so-

called Conferva:) are associated with this

genus.

Bibl. Thuret, Rcch. sur les Zoos. :

Rabenht. Erupt. Fhr. Fl. Alq. Eur. iiil

p. .321.

MICROSPORES.—The small kind of

spores produced by Lycopodiaeere and Mar-
sileacea? in contradistinction to megaspores
or macrospores. When sown, they pro-

duce sperm-cells and spermatozoids.

MICROTHAM'NION, Naeg.—A genus
of ChaBtophoraceiB (Algae).

Char. Filaments much branched, rigid,

articulate, narrow. Joints longer than
broad and slightly tumid. Propagation by
zoogonidia.

Bibl. Rabenht. Fl. Alq. Eur. iii. p. 375.

MICROTIIE'CA,Ehr.-A marine organ-

ism of doubtful nature.

It consists of yellow, flattened, rectan-

gular (side view) bodies, with four equi-

distant spines projecting from each end
;

the colour arises from the contents ; no
transverse line of division ; entire length
1-216".

Bibl. Ehr. Infus. p. 164.

MICROZY'MATA.—Molecular granules

normally in the cells of animals ; they can

group themselves, elongate slowly, and then

resemble Bacteria. Syn. for Bacteria.

Bibl. BtSchamp, Compt. Rend. May
1868; Estor, Compt. Rend. August 1868;
Q. Micr. Jn. 1868, p. 274.

MIELlCIIHOFEEIA,IIomsch.—A ge-

nus of Bryaceous Mosses, containing one
British species, M.nitida, sometimes referred

to Weissia (fig. 81, p. 115).

MIGRATION OF CELLS.—For mi-
gration of blood-cells, white corpuscles, and
corneal cells, see Inflammation and
Blood. The migration of pus-corpuscles

has been demonstrated, and their amoeboid
movements, and also those of the cells which
are developed out of connective tissue

during the inflammatory process. Amoe-
boid cells exist normally in connective

tissue : some, which are finely granular, give

oil" a variable number of processes, which
join with those of others, and there is little

movement besides this ; others, which are

smaller, migrate ; and their several small

ground-nuclei may be shown by the action

of acetic acid.

Saviotti has observed the pigment cells

of the foot-web of the frog to pass into the
capillaries and become carried along by the
blood. The large cells of the frog's ovum
are said to move from the floor of the
cleavage-cavity, and pass to the roof to form
a new layer of blastoderm. Ray Lankester
has noticed migTating cells in Lnmbricuhis
and in Tubifex. Migrating cells also occur
in the anterior epithelium of the cornea and
beneath it.

Bibl. See Blood and Inflammation ;

Strieker, Hum. &• Comp. Hist. ; Rindfleisch,

Path. Hist.; Rav Lankester, Qii. Micr.Jn.
x. p. 265.

MlLI'OLA, Lamarck.—An extensive ge-

nus of Imperforate (Porcellaneous) Fora-
minifera, in which the chambersgrow alter-

nately on two or more sides of the long
axis of the suboval shell : if on two sides

theyform Biloculina (B. rii/acns, PL 18. fig. 3)
and SpiraloeidinaCSp.planulata, PI. 18. f. 7),

many and thin in the latter, few and thick

in the former ; if on three sides, thev form
Triloculina (Tr. trir/onula, PI. 18. fig. 4). Ir-

regular development of the edges of the

chambers gives rise to the many Quinque-
loculine varieties (Quinqucloculina scininu-

lum, PI. 18. fig. 5 ; Q. Bronr/niartii, fig. 6)—
from three to eight chambers being visible

on one side, and from two to six on the
other. Uniloculi/ta ( U. indica, PI. 18. fig. 2)
is possibly a young or arrested Miliola.

Cruciloculina has a cross-slit opening, whilst
the others have usually a crescentic aper-

ture, owing to the presence of a tongue
(homologue of the septum) ; but it may be
round and produced.

In its young or Adelosiue stage, Miliola

differs from Cornuspira by its segmental
stricture. See M. obesa junior, Schultze,

PI. 18. fig. 1. Hauerina and Eabulahia
are closely allied genera.

Fossil in all formations from the Trias

upwards ; and common in existing seas,

chieflv in shallow water (M. seminulum,

PI. 18. fig. 5).

Bibl. Williamson, Hec.For. 78; Schultze,

Org. Polyth. 57; Parker, Tr. Mia: Sue
n. s. vi. 53 ; Parker & Jones, Ann. X. 11.

2, xix. 299 ; Carpenter, Introd. For. 74.

MILK.—This liquid consists of a solu-

tion of caseine and certain salts, holding in

suspension minute globules of fatty matter

(butter).

The fluid portion possesses no microscopic
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peculiarities. The globules are very nume-
rous, round, and vary in size from mere
molecules to 1-3000 or 1-2000" in diameter.

Each is surrounded by a pellicle or coat of

caseine, which prevents the globules from
fusing into each other. If a portion of a

drop of milk be placed upon a slide, and the
thin glass cover be moved to and fro, the
coat of caseine will be ruptured, the globules

of oil will become confluent, and shreds of

the coats will be visible. If acetic acid be

added, the coats will be acted upon, and the

confluence also produced. The same effect

occurs naturally in sour milk ; hence in this

the globules are often much larger than the

above dimensions, and irregular in form,
frequently becoming elongated and united
in twos, so as to bear some resemblance to

the young state of a fungus.

The milk first secreted after parturition,

called the colostrum, differs considerably
from the normal liquid. The fatty globules

contained in it vary greatly in size, often

being very large, and existing within iso-

lated or aggregated epithelial cells, some of

them resembling exudation-corpuscles.

Dr. Peddie's paper on the human milk in

relation to medical practice, is well worthy
of perusal.

Bibl. Kollilier, Mikrosk.Anat. ii.; Donne,
Coins, de Micros. ; Wagner, Hand. d. Phy-
siol, art. Milch ; Peddie, Ed. Monthly Journ.
1840, and the Bibl. of Chemistry, Animal.
MILK-VESSELS. See Laticifeeous

tissue.

MILLON'S TEST, or Test-liquid.—
This is a strongly acid (nitric and nitrous)

solution of proto- and pernitrate of mercury.
The following substances and tissues are

coloured red by the test : albumen, caseine,

chondrine, crystalline, epidermis, feathers,

fibrine, gelatine, gluten, horn, legumine,
proteine, silk, wool.

The following, when pure, are not co-
loured : cellulose, chitine, cotton, gum (ara-

ble), linen and starch.

Bibl. Millon, Comptes Itendus, 1849, or
Chem. Gaz. 1849, vii. p. 87.

MILNE'SIUM, Doyere.— A genus of
Arachnida, of the order Tardigrada (Colo-
poda).

Char. Head with two very short palpi-
form appendages at its anterior and lateral

parts ; mouth terminated by a sucker sur-
rounded by palps ; skin soft, transversely
furrowed ; legs four pairs ; rings of the body
divided into two segments.
M. tardigradum (PL 41. fig. 9). Mouth

surrounded by six minute unequal palps,

symmetrically arranged, diminishing in size

from the upper to the lower part ; head

rounded in front when the mouth is re-

tracted ; eye-spots tolerably large and gra-

nular
;
pharyngeal tube much dilated, styles

very small, bulb elongated and pyriform,

without an internal framework ; body trans-

parent, attenuated at both ends, especially

the posterior ; skin pale brownish yellow

;

three anterior pairs of legs nearty equal, the

fourth very short, resembling two tubercles,

with scarcely a trace of annuliform division

;

claws four, two terminal, and in the form of

elongated filaments hooked at the end, and
each supported on a distinct tubercle ; two
inferior and internal, the anterior divided

into three strongly curved hooks, the pos-

terior into two ; hooks or terminal filaments

of the fourth pair longer than those of the

first three. Movement active. Length
1-50 to 1-40".

Bibl. Doyere, Ann. des So. Nat.

MIMOSELLA, Hincks.—A genus of In-

fundibulate Ctenostomatous Polyzoa, of the

family Vesiculariadas.

Char. Polypidom confervoid, jointed, and
branched ; cells ovate, opposite, with a basal

joint; animals with eight tentacles and a
gizzard.

M. gracilis. Branches erect, arising from
a creeping fibre. On sea-weeds.

Bibl. Hincks. Ann. Nat. Hist. viii. 359.

MINERALOGY, application of the
mickoscope to.—The following substances

may be recognized in transparent minerals

or blowpipe beads, by means of the cha-
racteristic absorption-bands seen in the

spectrum, even when they are much co-

loured by the oxides of iron, manganese, or

nickel, viz. didymium, erbium, uranium,
cobalt, chromium, copper, manganese, and
jargonia. In one method the substance is

fused with borax or microcosmic salt, so as

to give a clear bead, and the spectrum is

examined by means of the spectrum eye-

piece. In the other method, the saturated

borax bead is kept hot over the lamp, so

that crystals may be deposited in it. Many
kinds of crystals may be thus distinguished.

See Miceo'-spectroscope and Rocks.
Bibl. Sorby, Qu. Mic. Jn. 1869, p. 182.

MIRROR OF SOEMMERING. See
Introduction, p. xx.

MISCHOCOO'CUS, Naeg. A genus of

Palmellacese (Algffi).

Char. Thallus gelatinous, branched ; the

terminal cells of the branchlets in pairs or

2k
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fours. Hab. Switzerland, German}', stag-

nant pools.

Bibl. Rabenkt. Ft. Alg. Eur. iii. p. 54.

MISLETOE. See Vis'cum.

MITES.—The animals usually included

under this indefinite term are species of

genera belonging to the order Acarina
among the Arachnida.
MNIA'CE.E. — A tribe of Mnioideas

(Mosses), of Bryoid habit, but with firm,

rigid, and usually undulated leaves, mostly

increasing in size toward the summit of the

stem. The British genera are :— Cinclidkim,

Milium, Georgia, and Timmia. See genera.

MNIADELPIIA'CE.E. — A family of

Pleurocarpous Mosses, with the leaves ar-

ranged in four or more series, and composed
of parenchymatous cells, mostly equally

hexagonal and Mnioid, very smooth, pellu-

cid, destitute of a distinct primordial utricle,

the lowest decurrent on the stem at the base,

larger, spongy, lax, mostly beautifully dark-

tinged, never single, slender.

British Genus.

Daltonia. Oalyptra mitre-shaped, bell-

shaped, elegantly fringed at the base. Pe-
ristome double (Neckeroid). External: six-

teen narrow, subulate, trabeculate teeth,

reflexed when moistened; internal: an equal
number of similar cilia, alternating with the

teeth, devoid of a basilar membrane.
MNIOI'DE^E.—A| family of operculate

Mosses, ordinarily of acrocarpous habit, but
sometimes pleurocarpous, with broadly oval,

spathulate, oval or lanceolate, flattish leaves,

having a very prominent, thick dorsal nerve.

The base of the leaves composed of some-
what parallelogrammic cells, rounded-hexa-
gonal or with equal walls towards the apex,

very full of chlorophyll, or with the pri-

mordial utricle mostly very conspicuous, or

much thickened, firm, rarely papillose. This
family is divided into two tribes : Mnia-
CEiE and PoLYTRICHACEJE.
MNI'UM, Dill.—A genus of Mniaceous

Mosses, of acrocarpous and pleurocarpous
habit, including many Bri/a of the British

Flora. Among the commonest is M. hur-
num=BryH>n hornum, L.

MOCHA STONES.—The varieties of

chalcedony known under this name contain
a number of bodies (mineral dendrites)

which have been mistaken for plants.

Compare Aoate, Silica, and Flint.
Bibl. K. Miiller, Ami. Nut. Hist. 1843,

xi. p. 415.

MOH'RIA, S wartz. —A genus of Schizoe-

oiis Ferns. Exotic (fig. 460).

. 400.

Mohn'a thurifraga.

A pinnule with eporanges.

Magnified 25 diameters.

MOI'NA, Baird.—A genus of Entomos-
traca, of the order Cladocera, and family

Daphniadae.
Char. Head rounded and obtuse ; supe-

rior antenna? of considerable length, of one
piece, and arising from the front of the head
near the middle ; inferior antenna? large,

fleshy at the base, and two-branched, one
branch three-jointed, the other four-j ointed

:

legs five pairs.

1. M. reetirosfris (PI. 14. fig. 2(3). Cara-
pace almost straight or but slightly rounded
behind. Aquatic.

2. 31. brachiuta or branchiata. Carapace
greatly rounded behind. Aquatic.

Bibl. Baird, Brit. Eutomos. p. 100.

MOIST CHAMBER.—First introduced

by Recklinghausen
; it enables the object

under microscopic examination to be placed
iu a space saturated with moisture, and to

be examined without or with the interven-

tion of thin glass. Also it enables an im-
mersion-lens to remain with its water in

contact with thin glass over an object in any
liquid for a considerable time. The simplest

form is that of a large glass ring cemented
to a broad glass plate ; a thin and flexible

caoutchouc membrane is fixed to the ring

and to the object-glass by india-rubber rings.

See Frev, Das Mil;, p. 63.

MOLECULAR COALESCENCE. See
Lime.
MOLECULAR MOTION.—When ex-

tremely minute particles of any substance

immersed in water or other liquid are exa-

mined under the microscope, they are seen

to be iu a state of vivid motion. A little

gamboge or Indian-ink mixed with water

will exhibit the phenomenon distinctly
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enough. The minute particles or molecules

are seen to move irregularly, to the right

and left, backwards and forwards, as if re-

pelled by each other, until the attraction of

gravitation ultimately overcomes the force

upon which their motion depends, when
they sink to the surface of the slide. This
applies to the molecules of those substances

which are heavier than water. In the case

of those which are lighter than water, or

the liquid in which they are immersed, the

molecules ultimately become adherent to

the thin glass covering the slide.

This motion is in no way connected with
evaporation, for it takes place equally when
this is completely prevented, just as when
it is not. Neither light, electricity, mag-
netism nor chemical reagents exert any
effect upon it. Heat is the only agent
which affects it ; this causes the motion to

become more rapid. Hence it might be
attributed to the various impulses which
each particle receives from the radiant heat

emitted by those adjacent. Or, as it takes

place when the temperature is uniform, may
it not arise from the physical repulsion of

the molecules, uninterfered with by gravi-

tation, hence free to move ? The effect of

heat would then be explicable, because this

increases the natural repulsion of the parti-

cles of matter, as in the conversion of water
into vapour.

Molecular motion plays a part in some
common phenomena. Thus, it prevents

turbid water from becoming rapidly clear

by repose ; by its agency also the disag-

gregated particles of animal or vegetable

matter are diffused throughout the mass of

the liquid.

The microscopist should become ac-

quainted with the appearance of particles

in molecular motion, as it might give rise

to error. Thus particles under its influence

might be mistaken for monads ; or particles

moved by cilia might be regarded as merely
exhibiting this molecular motion.

Two circumstances appear most favour-

able for its production and continuance, in

addition to the augmentation of tempera-
ture, viz. a very finely divided state of the

matter, and the specific gravity of the matter
and the liquid in which it is suspended being

as nearly as possible coincident.

Bibl. R. Brown, On Active Molecules, c)-c.,

Add. Observ. on the same, 8vo (privately

printed); Duj. Observ. an 3Iic. ; Griffith,

died. Gaz. 1843.

MOLES.—A pigmented state of the cutis

(see Skin), without marked changes in the
rete Malpighii and the epidermis. Or the
rete may be coloured, but not the overgrowth
of the undertydng papillary body. The pig-

ment is deposited in the form of yellow,

brown, or black granules, partly in the cells

of the rete and connective tissue, partly

outside them and in the papillary body.

Sometimes it masks by its abundance all

other peculiarities of structure.

Bibl. Rindfleisch, Path. Hist. i. 369
(Baxter tr.).

MOL'GULA, Forbes.—A genus of Tuni-
cate Mollusca, of the family Ascidiad^;.
Two British species : M. oculata, ad-

herent, bluish or purple, mottled with
orange; 2k" in diameter: and M. tubulosa,

free, in sand.

Bibl. That of the family.

MOLLUSCA.—A subkingdom of the
Animal Kingdom, containing, according to

some classifications, seven classes,viz. Brachi-
opoda, Ascidioida, Lamellibranchiata, Bran-
chiogasteropoda, Pulmogasteropoda, Ptero-
poda, and Cephalopoda. The four classes

last mentioned have some structures and pe-

culiarities in common which separate them
from the others. Their shell is either single

or multivalve, but it is never bivalve as in

the Lamellibranchiata and Brachiopoda

;

and they possess a tongue or odonto-
phoee in the cavity of the mouth. A
distinct head also exists in three of the

classes, but not in Pteropoda. The Lamelli-
branchiata have bivalve shells and a mantle;
and these correspond to the right and left

sides of the body. Within the mantle are

the branchial organs covered with cilia.

They do not possess the odontophore. The
Brachiopoda have also bivalve shells, which
are either horny or calcareous, and which
are articulated together by teeth and sockets.

The mantle lines the interior of the valves
of the shell, which correspond to the front

and back of the body. There is no distinct

head ; and on each side of the mouth is a
longer or shorter prolongation of the body
provided with ciliated tentacula ; these
" arms " are often supported by a peculiar

loop of shelly matter ; and their presence

gives the name to the class. The Ascidioida

do not possess a calcareous shell, but a case

or " test," which may vary in consistence

from jelly to hard leather or horn. Their
intestine is primarily bent towards the heart
side of the body, and the nervous centre is

not placed within its curve ; and there is an
atrial or water system. The subkingdom

2k2
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contains classes, some of which are separa-

ted from others by great structural and phy-
siological differences. Hence it is best to

group the classes -with an odontophore

together, and ally them with the Lamelli-

branchiataas Mollusca, and to separate from
them the Brachiopoda and Ascidioida,which

with the Polyzoa, not placed by Cuvier

amongst the Mollusca (seePoLYZOA), should

form a group or subkingdom, the Mollus-

coida. The Cephalopoda are represented by
the nautilus and cuttlefish, the Pteropoda

by the little Clio, the Pulmogasteropoda by
the garden-snail, the Branchiogasteropoda

by the whelk, the Lamellibrancniata by the

oyster, the Ascidioida by the ascidia, and
the Brachiopoda or lamp shells by Terebra-

tula or Lingida.

Every portion of the structures of the

Mollusca offers objects of interest to the

microscopist. The motion of the cilia, the

structure of the lining membrane of the

viscera, the spermatozoa, the ovular growth
and the nature of the sensory organs can be

easily investigated. Remarks upon certain

interesting structures occurring in the Mol-
lusca will be found under Tongue, Shell,
Snails (Water-), Mussel, Oyster, and
Ovum. The calcareous concretions, crystals,

and spicula met with in the integument or

mantle of some mollusca are curious.

Bbbl. Siebold, Vergleich. Anat. and the

copious Bibl. ; Vogt, Zoologische Briefc ;

Adams, Genera of Recent Mollusca ; Forbes

and Hanley, Brit. Mollusca ; Woodward on

Shells ; R. Jones, Animal Kingdom, and the

articles in the Ci/cl. of Anat. and Phi/s.
;

Huxley, Elem. Comp. Anat. ; Deshayes, Hist.

Nat. des Moll. ; Turton, Brit. Shells, byGray
;

Hogg, Mic. Trans. 1868.

MONACTI'NUS, Bail.—A genus of Des-

midiacese = MoNACTiNiuM, Braun.

Distinguished from Pediastnim by the

marginal cells having one horn only.

Species

:

1. M. octonarias. Marginal cells eight,

central none.

2. 31. duodenarins (PI. 44. fig. 22). Mar-
ginal cells twelve, central three.

Bibl. Bailey, Smith. Contribut. 1853,

p. 14 ; Babenh. Fl. Eur. Alcj. iii. 71.

MONABI'NA.—A family of Infusoria,

according to Ehrenberg's system, but con-

sisting ot a heterogeneous group of imper-

fectly examined bodies.

Char. Carapace absent ; no expansions

;

locomotive organs consisting of one or more
fiagelliform filaments or cilia at the anterior

part of the body.
Ehrenberg distinguishes nine genera :

A. Tail none.
a. No lips.

a. Swimming.
a. No eye-spot.

1. Single 1. Mono*.
2. Grouped 2. Uvella.

j3. Eye-spot present.
1. Single.

* Fiagelliform filaments,

one or two 3. Jlicroglena.
** Fiagelliform filaments,

four or five 4. Chloraster.
*** Fiagelliform filaments,

numerous 5. Phafielomonas.
2. Grouped 6. Glenomortini.

b. Rolling 7. Doxococcits.
b. Lips present 8. Chilomonas.

B. Tail present 9. JSoio.

Dujardin's characters are (see p. 409) :

—

animalcules without an integument, con-
sisting of a glutinous, apparently homo-
geneous substance, susceptible of becoming
agglutinated to other bodies and so drawn
out and altered in form, with one or more
fiagelliform filaments as locomotive organs,

and sometimes lateral or tail-like append-
ages.

Bujardin divides them thus :

A single fiagelliform

filament

A second filament,

I arii

6

MONADINA.
moving throughout its whole length
thicker and rigid at the base, movable

at the end
[.arising obliquely from behind an anterior prolongation
/ lateral

.

arising from the anterior!
xtremity of the body

j

P rt
* f

3fH

^oeuuMmoan^,
1 posterior

Two equal filaments terminating the curved angles of the anterior end
Four equal filaments in front, and two thicker ones behind
A second filament arising from the same spot as the fiagelliform filament, but thicker,

trailing and retracting

\A filament and vibratile cilia

Groups always free, revolving
Groups originally fixed at the end of a branched polypidom or stalk

1. Mono*.

2. CycUdium.
3. Chilomonas.
4. Amphimonas

.

5. Cercomonas.
6. Trepomonas.
7. Hexamita,

8. Hetti'omifa.
9. Trichomonas.

10. Uvella.
11. Anthophysa.

Bibl. Ehr. Infus. p. 1 ; Puj. Infus. p. 270.

MONADS are species ofMonas,o? of other

genera of the family Monadina (Infusoria).

MONAS, Mull.—A genus of Infusoria, of

the family Monadina.
Char. See Monadina.
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Ehrenberg describes many species, con-

sisting mostly of tbe zoospores or lower

forms of Algae, and the young or swarm-
germs of Infusoria.

1. M.vmosa,E. Ovate, uniformly rounded
at each end, of a red-wine colour, motion
slow and tremulous. Length 1-12,000 to

1-6000".

Found upon the sides of glass vessels in

which decaying vegetable matter ha3 been
kept, on the side next the light.

The characters of the genus given by
Dujardin are :

No integument ; form rounded or oblong,

variable ; no expansions ; flagelliform fila-

ment single ; motion slightly vacillating.

Dujardin describes ten species, which can-

not be identified with those of Ehrenberg.

2. M. lens, D. (PI. 24. fig. 44 a). Body
rounded or discoidaland tubercular. Breadth
1-5200 to 1-1800".

One of the most common organisms in

animal and vegetable infusions. We have
found one common in animal infusions

(PI. 24. fig. 44 b), perhaps the same as the

above ; but it possesses usually two fila-

ments : on the left side is one without fila-

ments, but with the body drawn out from
adhesion to the slide.

3. M. aUenuata, D. (PI. 24. fig. 44 c).

Body ovoid, narrowed at the ends, nodular,

unequal ; filament arising from the anterior

narrowed portion. Length 1-1600". Very
abundant in stinking films floating on water
containing decaying freshwater Algse.

Bibl. Ehr. Infus. p. 3 ; Duj. Infus.

p. 279.

MONE'RA, Haeckel.—A group of the

kingdom Protista. In the Monera, which
are the very lowest of all organisms, the

protoplasm or sarcode (simply and solely

by itself, without combining with other

bodies) forms the whole structureless body
of the fully developed animal. Nuclei

and cell-membranes are never developed.

The Monera are subdivided into Gymno-
monera and Lepomonera. The Gyrnno-
monera do not pass into a quiescent or

resting condition, and do not surround

themselves with a covering, and they pro-

pagate by fissiparous division. The Lepo-
monera pass into a resting stage, and sur-

round themselves with a covering for the

purposes of reproduction ; they break up
into spore-like bodies, which, on escaping,

resemble the parent form. The genera of

the first subdivision are Protogenes, Prota-

mceba, and My.vodietyum ; and those of the

second, Protomonas, Protomyxa, Vampyrella,

and Myxastrum. See Photista.
Bibl. Cienkowski, Schultz. Arch. 1865,

i. p. 203 ; Haeckel, Zeit. f. vriss. Zool. 1865,

xv. p. 360 ; Gener, Morphol. Jenai. Zeit.

1868, iv. ; P. Wright, transl. Qu. Mic. Jn.

1869.

MONILIFORM VESSELS.—When the

constituent cells of spiral, annular, or sca-

lariform vessels are short, they are usually

more or less moniliform.

MONOCER'CA, Bory, Ehr.—A genus of

Rotatoria, of the family Hydatimea.
Char. Eye red, single, cervical ; foot-like

tail simply styliform.

Gosse mentions a second eye situated in

the breast of one (new) species. Ehrenberg
describes three species, to which Gosse adds

two.
M. rattus, E. (PI. 35. fig. 9). Body ovate-

oblong ; forehead truncate, unarmed ; foot

styliform, as long as the body. Aquatic.

Length 1-120".

Bibl. Ehr. Infus. p. 422; Gosse, Ann.
Nat. Hist. 1851, 199.

MONOCOTYLE'DONS. — One of the

classes of Angiospermous Flowering Plants,

Fig-. 461.

F V.

Reduced view of a stem of a Palm, showing the per-
pendicular and horizontal section, in which the fibro-
vaaeular bundles F. V are seen isolated in the medullary
parenchyma.

so called from the structure of the embryo
contained in the seed, which in a large num-
ber of cases is of microscopic dimensions,
and always requires the use of the simple
microscope for its dissection. Some of the
families placed under this head have usually

an acotyledonous embryo, as Orehidaceee
;

but these possess the character of the class
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in all other respects. Among the most im-
portant of their other characters is the iso-

lated condition of the fibro-vascular bundles
forming the woody structures (see Tissues,
vegetable). This character, mostly very
evident both in perpendicular and horizon-

tal sections of the stems, is illustrated by
figs. 456 & 461.

MOXOLABIS, Ehr.—A genus of Rota-
toria, of the family Philodinaea.

Char. Eyes two, frontal ; tail-like foot

with two toes ; horns absent.

Two species.

M. gracilis (PI. 85. fig. 10). Body slender,

no cervical process nor respiratory tube

;

teeth two in each jaw. Aquatic. Length
1-240 to 1-144''.

Bibl. Ehr. Infus. p. 497.

MOXOR'MIA, Berkeley.—A genus of

Nostochacese (Confervoid Alga;), distin-

guished by its definite, linear, convoluted

frond, enclosing a single moniliform fila-

ment. It might readily be mistaken for a

Nostoc if superficially observed ; but its

convoluted frond is devoid of the com-
mon membranous pellicle. The only
known British species is Monormia intricata,

Berk. The genus is identical with Ana-
bcena, Bory.

This plant occurs in gelatinous masses,

each about as large as a walnut and of a

reddish-brown colour, floating in slightly

brackish ditches. When the spermatic cells

are quite mature, the definite outline of the

linear frond is almost lost, and there is little

to distinguish the plant from Trichormus,

except the peculiar convolutions of the

moniliform filament ; the frond then also

assumes a greenish tint.

Bibl. Berk. ( Glean, of Brit. Alga-, 1. 18) ;

Balfs, Ann. Nat. Hist. ser. 2. vol. v. pi. 8.

fig. 1 ; Harvey, Phyc. Britann. t. 256
;

Hassall, Brit. Fr. Alga, t. 75. fig. 11. Nos-
toc intricutum, Meneghini, Anabana intri-

cata, Kiitz., Tabula; Phycolog. vol. i. t. 94.

fig. 1.

MOXOSPI'LUS, G. O. Sars.—A genus of

Lynceidas (Entomostraca).

Char. Carapace of series of superimposed
valves. Head depressed. Xo compound eye.

Bibl. Xornian & Brady, Monogr. Nat.

Hist. Tr. Northmnb.
MOXOSTE'GIA, D'Orb. ; MOXOTIIA-

LA'MIA, Schultze.—Instituted as an order;

but one-chambered Foraminifera are found
in most of the chief families, and therefore

cannot constitute a separate group. Thus
Proteonina (Squanuilina), Cormispira (PL

18. fig. 13), Uniloculina (PI. 18. fig. 3), Tro-
chammina (PI. 18. fig. 14), Saccammina,
Astrorhha, Lagena (PI. 18. fig. 22-27), Ovu-
lites, Orbulina (PL 47. fig. 1), and Spirillina

(PL 47. fig. 5) are either usually or constantly

unilocular.

MONOSTRO'MA, Thuret.—A genus of
Ulvacese (Confervoid Algfe), of which 31.

bitllvsitm ( XJlva bullosa, Roth) is the type,

distinguished from Uha by consisting only
of a single layer of cells, and these being
roundish (mostly grouped in fours), im-
bedded in an apparently homogeneous ge-

latinous membrane (PL 5. fig. 1 a). This
plant is reproduced by zoospores formed
from the cell-contents, and discharged by
bursting of the cell-wall (fig. 1 b, c). They
have four cilia.

Mr. Currey has described, under the
name of 31. roseum, a plant which we think
scarcely referable here, but rather to Mi-
crocystis, Kiitz.

Bibl. Thuret, Ann. des Sc. Nat. 3 ser.

xiv. p. 225, pi. 21. figs. 1—4 ; Note sur les

Ulvacees, Mem. de la Soc. Scient. de Cher-
bourg, ii. p. 1 (1854).
M'ONOSTY'LA, Ehr.-A genus of Rota-

toria, of the family Euehlanidota,
Char. Eye single, cervical ; tail-like foot

simply styliform ; carapace depressed.

Four species: three, Ehrenberg ; and one
other, Gosse.

31. quadridentata (PL 35. fig. 11). Cara-
pace yellowish, fore part of head deeply
cleft into four horns. Aquatic. Leneth
1-120".

Bibl. Ehr. Infus. p. 459 ; Gosse, Ann.
N. H. 1851. viii. p. 200.

MOXOTOS'PORA, Corda.—A genus of
Dematiei (Hyphomycetous Fungi), of
which one species has been found in

England, growing on dead bark of the yew.
31. megalospora, Berk, and Br. Filaments
erect, simple, straight, nearly equal, articu-

lated. Spores terminal, obovate,even, '00133

to -0014" long. Fries regards this genus
with doubt.

Bibl. Berk, and Broome, Ann. N. H.
2 ser. xiii. p. 462, pi. 15, tig. 11 ; Fries,

Summa T'cqcf. 497.

MOXTAGXl'TES, Fr.—A genus of Hy-
menomycetous Fungi belonging to the

division Agaricini, distinguished by the dry
gills which project after the universal volva

breaks oft' from the edge of the pileus.

One species occurs in the south of France
and Algeria, another in Texas, and a third in

Siberia, in dry sandy soil. They are ex-
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treniely interesting as connecting Hymeno-
mycetes with the Gasteromycetes.
'Bibl. Fr. Ep. p. 241 ; Fl. Alg. t. 21. f. 2.

MONU'RA, Ehr.—A genus oi' Rotatoria,

of the family Euchlanidota.
Char. Eyes two, frontal ; foot simply

styliform. Carapace somewhat compressed
and open beneath.

Two species.

M. child's (PI. 35. fig. 12). Carapace
ovate, obliquely truncate and acute behind

;

eyes distant. Length of carapace 1-280".

Bibl. Ehr. Infiis. p. 474.

MOOR'EA, J. & Kirkby.—A fossil Os-
tracod, known by its suboval, depressed
valves, with raised margins. Found in

Silurian and Carboniferous rocks.

Bibl. Jones & Holl, Ann. 2V. H. 4. iii.

225.

MORCHEL'LA, Dill.—A genus ofAsco-
mycetous Fungi, distinguished by its stipi-

tate receptacle, which is deeply folded and
pitted.

Four species occur in this country, amongst
which M. crassipes is the giant of the genus.

The species are esculent, and largely im-
ported. They are very abundant in some
parts of India, especially in Kashmir. They
often occur on cinder walks and burnt soil.

Bibl. Grev. Sc. Crypt. Fl. tab. 68. 89;
Berk. Ouil t. 21. f. 5 ; Cooke, Handb. p. 655.

MORELS'.—Species of Morchella, Dill.

(Ascomycetous Fungi), having a pileiform

receptacle, with a ribbed and lacunose hy-
menium on the upper side, bearing asci.

MORPHIA. See Alkaloids, p. 30.

MORPHO, Fabr.—A genus of Exotic
Lepidopterous Insects.

M. Menelaus. The scales from the wings
of this beautiful insect are sometimes used

as Test-Objects.
MOSSES, MUSCACE^.—This order of

flowerless plants is distinguished from the

Hepaticas by the vegetative structure

and by the sporanges. In one group alone

(Hypopterygiece) is the stem clothed with

leaves, accompanied by aniphigastria (sti-

pule-like leaflets), in the manner of the

foliaceous Hepaticae (fig. 855, p. 395) : and
here the sporange is a stalked um-skaped
body, with a deciduous lid, and like those

of the Mosses generally ; and this Jun-
germannia-like leafy stem is erect, and not

procumbent as in Jungermannia itself. In
all other Mosses the leaves clothing the

stem are arranged in a spiral order around

the stem, so as to give the vegetative struc-

ture a very characteristic aspect. On the

other hand, the Andraeaeefe, which have
a valvate capsule, have spirally-arranged

leaves.

The stem of the Mosses is a slender

thread-like or wiry structure, wholly com-
posed of cellular tissue, without vessels ; but
the external layer has an epidermoid cha-
racter, while the central portion is com-
posed of elongated cells. In one section of
the Mosses this stem terminates in a spo-

range, and these are called Acrocarpous
Mosses ; in others the sporanges spring from
lateral branches, and the terminal bud of the
stem elongates the stem year after year

;

these latter are called Fleurocarpous Mosses.
In some of the genera the sporanges are

borne terminally on short special branches,

as in Sphagnum, Mieliehhoferia, part of Fissi-

dens, Guembeliafontinahides (fig. 289, p. 353);
these are termed Cladoearpous.

The leaves are of simple structure, usu-
ally composed of a single layer of cells, the
forms of which are used as

characters by systematic Mus- Fig. 462.

cologists. They are either all

alike in a leaf, and filled with
chlorophyll, and in these cases

may be either parenchymatous
(PI. 38. fig. 19) or prosenchy-
matoas (PI. 38. fig. 20). In
other cases two sorts of cells

occur arranged in a peculiar

way; some, smaller, contain-

ing chlorophyll, form a kind
of network, the meshes of
which are occupied by large

uncoloured cells (see Sphag-
num and Letjcobkyum).
The margins of the leaves

are frequently serrated ; and
the upper surface is occasion- Ephemernm
ally papillose, or covered with serratum.

rough points. Manyofthem Magu. sodia™.
have one or more distinct ner-
vules, composed of elongated cells, often not
reaching the apex of the leaf.

The leaves often differ on different parts
of the stem ; and we hence have radical,

caidine, and pericluztial or involucral leaves,
the last ordinarily forming a kind of rosette,

in the midst of which the reproductive or-
gans are produced. Schistostega exhibits
two forms of stems, with two kinds of folia-

ceous structure : the stems which terminate
in a sporange have leaves only at the upper
part, and these arranged in eight rows
standing crosswise on the stem, like ordi-
nary leaves ; the barren stems have two
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rows of leaflets arranged in one plane on the

stem, like the leaflets of a compound leaf

(such as that of the Acacias) of Flowering-

plants. The stem-leaves of many genera

exhibit wing-like structures, hair-like ap-

pendages, or peculiar forms of curvature

(figs. 242-246, Fissidens) ; others, like

Barbula chlorouotus.

Fig. 463. Leaf with cellular filaments at the tip. Magn.
30 diams.

Fig. 464. Leaf with cellular filaments crowded on the
midrib, with an awn-like prolongation.
Magn. 20 diams.

certain Barbidas (figs. 463-406), have col-

lections of cellular filaments on the upper

side.

The outer leaves surrounding the repro-

Fig. 465. Fig. 466.

Barbula chloronotus.

Fig. 465. Cross-section of 463. Magn. 50 diams.

Fig. 466. Cross-section of 464. Magn. 50 diams.

ductive organs are called perichcetial, and
sometimes they form the only envelopes

;

sometimes, however, a few small leaves,

differing very much from the above, form

the immediate envelopes of the arehegones,

and these perigonial leaves, forming the

perigone, are developed after the reproduc-

tive organs themselves (as is the case also

with the f)erigone of the Hepaticas). The

perigonial leaves either overlap and cover-in

the reproductive organs, or they are keeled
at the base and turned back above, so as to

expose the organs of reproduction (Poly-
tbichum).
The young reproductive organs consist

of antheridia and archegonia or pistillidia,

which are found either together (fig. 467),

Fig. 468.

Bryum nutans.

Fig. 467. Inflorescence of antheridia and archegonia-
Magn. 25 diams.

Fig. 468. Spermatozoids from antheridia. Magn. 600
diams. (The cilia omitted.)

or on different parts of the same plant, or on
different individuals of the same species.

To these structures the term inflorescence is

applied. The antherids occur either with
the arehegones in one perigone (fig. 467) or

in the axils of the upper leaves of the stem,
which terminates in a perigone containing
arehegones ; or they have a special perigone
(fig. 469), either on the same plant, or on a

Fig. 469.

Milium arcticum.

Antheridial inflorescence.

Magnified 25 diameters.

different one from that which bears the
arehegones. The antherids are globular,

oval (fig. 467), or elongate membranous
sacs composed of cellular tissue, filled

with minute cellules, which escape bv the
bursting of the apex of the sac ; and these

cellules exhibit a fibre coiled in their inte-

rior, which circulates rapidly, even before

the expulsion from the antherid, and after

a time breaks out of its cellule (fig. 468, and
PI. 32. fig. 33), and moves rapidly round
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in the water under the microscope (see

Anthertdia). The antherids are generally

accompanied by cellular filaments which
have received the name of paraphyses

(fig. 23, p. 55) ; no physiological office is

attributed to these ; but the antherids are

regarded as male organs.

The archegone of the Mosses (figs. 30, 31

(p. 68), 467), like that of the Hepaticse

Fig. 470. Fi<r. 471.

Fig. 472. Fig-. 473.

Fig. 470. Coscinodon pulvinatus. Capsule enclosed in

the calyptra, with the vaginule below.
Magn. 10 diams.

Fig. 471. Orthotrichum Hutehinsii. Capsule covered
by the calyptra, with the vaginule below.
Magn. 10 diams.

Fig. 472. Ditto. Calyptra. Magn. 25 diams.

Fig. 473. O. stramineum. Vaginule. Magn. 25 diams.

(excepting Anthoceros), is a flask-shaped

cellular case, the epigone containing an

embryonal cell at the bottom of its cavity.

This embryonal cell becomes gradually de-
veloped by cell-division into a conical body
elevated on a stalk, which at length tears

away the walls of the flask-shaped epigone

by a circular fissure, and carries the upper
part upwards as a hood, while the lower

part remains as a kind of collar round the

base of the stalk (figs. 470-472) ; the latter

is termed the vaginula (fig. 473) ; the cap-

like portion carried upwards on the spo-

range is called the calyptra (figs. 470-472).

The sporange, elevated more or less by the

development of its stalk (seta or peduncle),

is gradually converted by internal changes
into a hollow urn-like case, usually with a

stalk-like column (columella) running up
its centre (figs. 50 (p. 82), 475), the space

Fig. 474. Fig. 475.

Fig. 474. Tayloriaserrata. Dimidiate calyptra. Magn.
25 diams.

Fig. 475. Funaria hygrometrica. Section of young
capsule, showing the columella. Magn.
50 diams.

between the central column and the side

walls becoming filled with free spores, which
are minute cells with a double coat, the

outer of which exhibits elegant markings
(see Spoees). In some cases this hollow
case does not burst naturally, but the spores

escape by its decay (Astomum, fig. 50).

In the Andb^ace^; (fig. 11, p. 39) the
sporange bursts by vertical slits, so as to

be divided into valves, like the Junger-
mannieae, and there is no column in the
sporange here ; but the valves do not sepa-

rate at their summits, and the character of
the leafy stem at once distinguishes these

Mosses from the Hepaticse. The ordinary
course, however, in the Mosses is the forma-
tion of a horizontal slit near the top of the
sporange, so that the upper part falls off like

a lid (operculum, fig. 479).
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The sporange of the Mosses exhibits a
very complex anatomical structure, which
we have not space to enter into very mi-
nutely here : it will suffice to state that the

Fijr. 476. Fife. 477.

Fig. 476. Coscinodon puhinatus. Fragment of peri-
stome. Magn. 1U0 diams.

Fig. 477. Bai Imla fiavipes. Fragment of peristome.
Magn. 100 diams.

lower part next the peduncle is sometimes
enlarged into a thickened mass, called the
apophysis ; sometimes the peduncle is verv
long, sometimes very short (Phascum, fig.

478) so that the sporange is hidden in the

Fig. 478. Fig. 479.

Fig. '178. Phascuro serratum. Sessile sporange enclosed

by few leaves. Magn. 15 diams.
Fig. 479. Pottia truncata. Operculum separating from

the sporange. Magn. 10 diams.

perichsete; finally, the mouth may either

exhibit a smooth edge (fig. 479), or a single

(figs. 476, 477) or double (figs. 483, 484)
fringe of very variously constructed teeth,

which are of great service in discriminating

the genera. When the mouth of the spo-

range is naked, the Mosses are called gym-

Fig. 480.

&

£00,

5^
**s

St k5§£msm
Cinclidium arcticum.

Part of double peristome, the inner processes united
into a plaited membrane in the centre.

Magnified 100 diameters.

nostomous, when furnished with only a

single row of teeth haploperistomoits, when
with a double row cJip/operistomons. When
a double peristome exists, the outer con-
sists of teeth, the inner of processes or cilia

(fig. 483) or of both (JBryum). The teeth

sometimes arise directly from the mouth of

the sporange, sometimes are seated on a
basal membrane, sometimes connected to-

gether irregularly (Fcxaeia, fig. 259, p.

329), or by regular bars (GrEMBF.LiA, fig.

291, p. 353), or the whole of the inner circle

mav be conjoined entirely (Btjxbattmia,

fig.' 93, p. 120) or at the tip's (tig. 480) into

a^niembrane, or by a number of cross bars

into an open trellis (fig. 484). The outer

rows of teeth are continuations of the inner

layers of tissue of the sporange (fig. 481) ;

where an inner circle occurs they are con-
tinuations of the spore-sac ; the outer wall

of the sporange is, as it were, continued by
the operculum. Ordinarily these do not
separate directly from each other when the

lid falls oft', since one or several layers of

elastic cells, forming aring(<mrew&s, fig.482)
round the mouth, split out from between
the sporange and its lid, and cause the latter

to fall off.

The spores are developed in a distinct

spore-sac, which has one layer next the wall
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of the capsule, and an inner layer next the

columella. The top of the columella ex-

pands into a kind of pseudn-operculum in

Fig. 481.

Fig. 483.

Fig. 1S1. Racomitrram faseieulare. Section ofmargin
of sporange, with a tooth of the peristome.

Magn. 100 diams.

Fig. 482. Bryum ctesr>itieium. Annulus. Magn. 100

diams.
Fig. 4S3. Orthotrielmm diaphanum. Portion of

double peristome, the outer composed of

teeth, the inner of cilia. Magn. 50 diams.

Polytrichum. In Pkascacere the columella

is absorbed.

Allusion has been made to the sexual im-

port of the antherids and archeg ones ; and

attention must be directed to the peculiar

phenomena exhibited in the reproduction

Fig. 484.

I^eclcera antipyretica.

Double peristome, the inner composed of teeth united

by cross bars, forming a trellis.

Magnified 100 diameters.

of the Mosses. The embryo-cell of the

archegonium appears to be fertilized by the

spiral filaments produced by the antkeridia :

the result here is not the production of a
simple plant, but of a sporange or fruit
which produces a number of spores, each of

which may grow up into a new plant.

The Mosses exhibit a variety of forms of

vegetative multiplication. The lower part

of the stem often sends out horizontal

branches, which root and produce buds
( fig. 485), from which arise new leafy stems

;

Fig. 485.

Polrtiichum undulatum.

Creeping filaments with innovations.

Magnified 5 diameters.

and in this way patches of moss frequently
increase to a great size. They also pro-
duce confervoid filaments, which exhibit

tuberous thickenings, a form of gemmte

Fig. 48G. Fig. 487.

Orthotrichum phyllanihum.

Leaves with gemma? at the tips.

Magnified 25 diameters.

(figs. 488, 489), which may be detached
from each other like bulbils, so as to pro-
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pagate the plants without any sexual repro-

ductive organs.

Gemma? or minute cellular tubercles, ca-

pable of development into new plants, are

likewise met with in other situations, as in

the axils of leaves, on the surface, the mar-
gins (fig. 490), or at the tips (figs. 486, 487)
of the leaves or the stems (fig. 491) : these

are formed of only a few cells at the time
when they fall off, and illustrate well the

independence of the individual cells forming

the organs of these plants, where, under
peculiar circumstances, a single cell of the

tissue may be developed so as to lay the
foundation of a new plant.

Besides these, small confervoid filaments

form at the base of the stem, from which
gonidia-like bodies separate ; and zoospores

like those of Algse are formed from the

chlorophyll-utricles of these filaments.

Portions of the protoplasmic substance of

the elongated cells pass into an amoeboid
condition, resembling that of the gonidia of

Volvox. The protoplasm first detaches

itself from contact with the cell-wall, and
collects into ovoid masses of various sizes

;

these gradually change their colour to red

or reddish brown, subsequently, however,
becoming almost colourless ; and they pro-

trude and retract processes exactly after the

Fig-. 488.

manner of Amoeba, occasionally elongating
themselves into an almost linear form, and
travelling up and down in the interior of
the tubular cells. The movement subsides
gradually, the masses of protoplasm then
returning to their ovoid form. But their

exterior subsequently becomes invested with
minute cilia, by which they are kept in

constant agitation within their containing

cells. Dr. Braxton Hicks, F.R.S., from
whose researches this notice has been taken,

has not traced their further life-cycle

(Hicks, Qu. 3Iic. Jn. 1862, 96).

In the following arrangement of the
Mosses we follow C. M filler. The order Mus-
cacese is first divided into two suborders
according to the habit of growth :

1. ACROCARPI. Mosses with the fruit-

stalk terminating the stem, or short special

branches (Cladocarpi).

2. PLEUROCARPI. Mosses with the fruit-

stalk produced only from lateral buds.

Synopsis of the Families.

ACROCARPI.

* Schistooarpi. Capsule without a lid

(operculum), opening by longitudinal

fissures.

Fig. 490. Fig. 491.

Hedwigia ciliata.

Creeping filaments with tuber-ltke gemmae.

Fig. 488, magnified 50 diameters.
Fig. 439, magnified 20 diameters.

Fig. 490. Orthotrkhum Lvellii. Leares with mar-
ginal gemma?. Magn. 50 diams.

Fig. 491. Aulacomnion undulatum. Gemma? in the

place of the capsule. Magn. -'0 diams.
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I. Andr^ace.®. Capsule splitting into

four valves.

** Cleistocarpi. Capsule without a lid,

bursting open irregularly.

II. Bruchiace^;. Cells of the leaf

(areolation) parenchymatous, looser at the

base, not papillose, dense.

III. Phascace^:. Areolation of the leaf

parenchymatous, dense, tilled with chloro-

phyll, more or less papillose.

IV. Ephejierejb. Areolation of the

leaf parenchymatous, everywhere las, not

papillose.

*** Stegocarpi. Capsule bursting by a lid.

1. Distichophylla. Leaves arranged in

two straight rows.

a. Leaves regularly vertical.

V. SCHISTOSTEGEJE.

ft. Leaves regularly subvertieal.

VI. Drepanophylle^;.

c. Leaves horizontal.

VII. Distichiace^e. Areolation of the

leaves parenchymatous, minute ; leaves

without appendicular lamina?.

VIII. Fissidexte-E. Areolation of the

leaves parenchymatous ; leaves produced

into appendicular lamina? at the back and
point.

2. Polystichophylla. Leaves arranged

in three or more straight or alterna-

ting rotvs.

a. Leaves exhibiting narrow green cells, forming a reti-

culation between larger diaphanous cellB.

IX. Leucobryace^:. Leaves composed
of several layers of columnar, empty, paren-

chymatous cells ; the ' intercellular ' green

cells three- to four-angled, interposed be-

tween the empty cells in a single curved
row.

X. Sphagnace^e. Leaves composed of

a single stratum of empty prosenchymatous
cells, with intercellular green cells interposed

between all the empty cells. Cladocarpous,
branches fasciculate.

5. Leaves without, ' intercellular ' cells.

a. Leaves not papillose.

1. Loosely areolated.

XI. Funarioide^:. Areolation of the
leaf parenchymatous, lax, containing much
chlorophyll.

XII. DISCELIACE.E. Areolation of the

leaves rhomboid-prosenchymatous, destitute

of chlorophyll, empty, fuscescent.

XIII. BuxBArniACE^;. Areolation ofthe
leaf hexagonal or polygonal, very minute,
dark-coloured, destitute of chlorophyll.

2. Densely areolated.

XIV. Mnioideje. Areolation of the lea

in parallelograms at the base, round-hexa-
gonally parenchymatous towards the apex

;

very full of chlorophyll, or more frequently

thickened (very rarely papillose)

.

XV. Bryace^;. Areolation of the leaf

prosenchymatous, ordinarily rhomboidal,
abounding with chlorophj-11.

XVI. Bicranace^). Cells of the leaf

prosenchymatous, veryoften intermixed with
parenchymatous cells (rarely seabrously pa-
pillose), alar basilar cells ordinarily crowded
and ventricose, or fiat and much more
loosely reticulated than the upper cells.

XVII. Leptotiuchace^:. Cells of the
leaf rhombic at the base, rectangular or both
mixed further up, smooth, without proper
alar cells.

b. Leaves papillose.

XVIII. Bartrajiioide^. Cells of the
leaves parenchymatous, square, ordinarily

nodulose or scabrous with papillae at the
transversal sides, never opaque.

XIX. Pottioxde^:. Cells of the leaves
parenchymatous, square, ordinarily covered
on all sides with papilla? above the base,

but smooth and pellucid at the base.

XX. BiPHYSCiACEiB. Leaves of two
kinds : the cauline with the cells densely
hexagonally parenchymatous, abounding
with chlorophyll, the perichastial leaveswith
the cells destitute of chlorophyll and more
loosely reticidated.

PLETJROCARPI.

1. Distichophylla. Leaves arranged in

two opposite rows.

XXI. Phyllogoniace^;.

2. Tristichophylla. Leaves arranged
in three rows, appearing like three,

erect, of two forms.

XXII. Hypopterygiace;e. Cells of the
leaf everywhere prosenchymatous, equal.

3. Polystichophylla. Leaves arranged
in four or more rows.

XXIII. Mniadelphaceje. Cells of the
leaf parenchymatous, Mnioid.
XXIV. Hypnoide^;. Cells of the leaf

prosenchymatous, rhombic or rounded.
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The. Bog-Mosses, Sphagnacese, noticed in

the classification, are remarkable micro-
scopic objects from the nature of their

leaves and reproduction. In the leaves, the

chlorophyll-bearing cells are slender and
elongated, and are connected in a kind of

network in the interstices between large

empty cells, whose walls are strengthened

by a spiral fibre ; this structure causes the

whitish or yellowish-green colour peculiar

to them and a few other similarly orga-

nized mosses. The branching is fasciculate.

The antheridia much resemble those of

Jungermanma, being globose, stalked bodies,

and not sessile tubular sacs. There appears

to be some peculiarity in their spores, since

they have been observed to occur in some
cases of more than the ordinary size, and
fewer of them in a capsule.

Bibl. Hooker, Taylor, and Wilson, Bryo-
loyia Britannica ; Bruch and Schirnper,

Bryol. Euro. ; Schirnper, Coroll. Bri/oL

Euro. 1855 ; Flora, 1856, p. 681 ; Hedwig,
Theoria yenerat. ; Bridel, Bryol, Unitersa

;

Miiller, Syn. Muse, frond. ; Dillenius, His.

31usc. ; Lanzius-Beninga, Kova Acta, xxii.

p. 555 ; Hofmeister, l
r
eryleich. Untersuch.

Leipzic, 1837 ; Ber. d. Sikhs. Gesell. d.

Wiss. April 1854; Flora,_ 1855. p. 434;
Valentine, Linn. Trans, xviii. p. 499 ; Hicks,

Linn. Trans, xxiii. (1862), p. 567 ; Braith-

waite, Qu. Mic. Jn. passim.

MOTH, CLOTHES. See Tinea.
MOTHER CELL, or Paeent cell, is

the term commonly applied to the cell in

the interior of which a new generation of

cells is developed.

MOTHER-OF-PEARL. See Shell.
MOTION AND MOVEMENT OF

CELLS.— Some notice of these ph}-sio-

logical peculiarities of animal cells may be
seen in the articles Inflammation and
Migration of cells, and also under Cilia
and PiGMENT cells ; and it is not neces-

sary to refer to the movement of cells which
is produced by fluid-currents like those of

the blood. Cells of many kinds alter in

shape and move irrespectively of pressure

and currents, and are said to do so spon-
taneously ; the motion of their molecules,

however, belongs to the phenomena of life.

After the ovum or germ is fertilized, and
before the process of cleavage sets in (see

Ovum), it undergoes certain automatic
changes of form. The freshly deposited ova
of the toad have at first several facets, but
they subsequently become spherical; and
Strieker has shown that the volk-cells of

the trout undergo amoeboid movements, i. e.

contraction and dilatation. Similar phe-
nomena occur in the ova of the Bird and
Rabbit. All the cells which migrate not by
the force of currents, but by their inherent
power of contractility and cohesion to sur-
faces, necessarily change their form—are
amoeboid in the nature of their alteration
of shape and movements. Accompa^dng
the change of form in some simple organ-
isms which must be regarded as cells, is a
remarkable movement of their protoplasm,
without or with motion or change of place
of the animal. The granules in the proto-
plasm of the threads or pseudopodia of the
Foraminifera or Gromida stream with a
gliding motion over the stationary sarcode

;

and accidentally included matters are carried

on by the current. They frequently become
stationary, and turn round and continue
the opposite course. This movement is

either continuous or occasional. The an-
terior epithelium of the cornea, and the
corneal tissue itself, possess cells which
exhibit the simplest kind of automatic
movement ; they move in order from before

backwards. But in the more decided move-
ment of the white blood-corpuscles there is

a clinging to the tissues, a projection of

parts of the protoplasm, a retraction of
others, and a sliding, streaming movement
onwards. These phenomena are probably
increased by heat, and must not be con-
founded with molecular motion, or that pro-
duced by minute cilia

;
yet they are part of

the same process which evolves ciliary

motion, for the cilia move in two manners.
Either they bend towards their supporting
cell, and then return to bend in the opposite

direction in obedience to this inherent con-
traction of protoplasm ; or after bending in

one direction the force ceases to act, and
they return to their original position by
virtue of the elasticity of the mass. The
motion is essentially independent of special

structure, is spontaneous and automatic to

a degree, and therefore resembles that of

the Amaba, the migrating corpuscle, and
the streaming sarcode of the Rhizopoda.
The peculiar cells, with processes, of connec-
tive tissue appear to enter the blood capil-

laries of the lymphatic system, and to escape

through the protoplasmic wall ; and the

large granule spheres met with in exudation

within serous membranes have processes

which probably enable them to include

granule after granule by amoeboid motion.

That which is understood by "life," and
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also the existence of certain physical con-

ditions—heat, liquiditj', and abundance of

assimilative matter—are necessary for the

production and perpetuation ofthese motions

and movements. In the vegetable kingdom,

the phenomena of Rotation in cells is

remarkable (see Rotation in Cells) ; but

there are motions in the sarcode of plants,

inducing change of shape, which are very

decided, and othei'3 which have to do with

the cell-growth, besides those which enable

part or the whole of an organism to change

its place irrespectively of currents. As in

the animal kingdom the movements of

spermatozoa are produced by the contrac-

tility and elasticity of cilia-like structures,

so in the vegetable world the activity of

spores and spermatozoids is due to corre-

sponding attributes in a structureless tissue,

and which probably has the same chemical

and physical composition as that gifted with

true amceboid movement. It is necessaiy

to admit such movement as is noticed in

some Fungi as amceboid ; and the strange

motions of the Oscillatorise are clearly due to

the slight change in form of the protoplasm

of some of the cells.

Bibl. General works on Histology and

Physiology.
MOUGEO'TIA.—A genus of Zyguema-

ceas (Confervoid Algae), distinguished by

the conjugation of the filaments taking place

without the formation of transverse pro-

cesses, the conjugating filaments being ge-

niculately bent. There is still obscurity as

to the mode of reproduction of the plants of

this genus. According to Yaucher, a spore

is formed in one of the conjugating cells,

without transfer of contents, and this, ger-

minating in situ, breaks out from the pa-

rent cell. This account is probably correct

as far as it goes, but does not explain fully

the development of the spores. Hassall says

the plants are reproduced by zoospores

;

this has been confirmed by Kiitzing, who,
together with Itzigsohn, has observed the

formation of small rounded resting-spores

in the joints, which underwent segmenta-

tion and developed a number of smaller

cells, the ultimate fate of which was not

observed. All this tends to prove that

the reproduction agrees with that of Spiro-

gt/ra,where we have :—1 . large conjugation-

spores, sometimes germinating in situ, pro-

ducing in some cases new filaments, in

others zoospores; 2. zoospores produced

immediately from the contents ;
and 3. what

appeared to be encysted forms of these (see

Spirogyra).

M. gcnufiexa, Ag. (fig. 139, p. 193). The
cells are about 1-720" in diameter in

large specimens (M. major, Hass.), and
about three or four times as long ; in smaller

specimens {M. gemiflexa, Hass., M. gracilis,

Kutz.) the diameter is about 1-200", the

length of the cells five or six times as great.

In fig. 139 the lowest filament does not
belong to the genus ; but the method of

conj ugation of Mowjeotia is seen in the one
above.

M. Icevis, Archer, is an Irish form.

Bibl. Vaucher, C'onf. d'eau douce, p. 79,

pi. 8 ; Hassall, lirit. Fr. Ale/, p. 171, pi. 40

;

Kutz. Sp. Alg. p. 43 ; Tab. Phyc. v. pis. 1-3,

and 36 ; Itzigsohn, Bot. Zeit. xi. p. 681
(1853) ; Rabenh. Fl. Eur. Alg. iii. 255

;

Archer, Qu. Mic. Jn. 1867.

MOULDS and MILDEWS. — These
names are generally applied indifferently to

a multitude of Hyphoniycetous, Physomy-
cetons and Coniomycetous Fungi; but some
of the more common ones are especially

distinguished. Thus ordinary ' blue mould*'

of cheese, &c. is Aspergillus glaucus

;

another still more common blue or green
mould is Penicillicm glaucum ; various

species of OiditjM and Erysiphe are known
as the mildews of the Hop, Vine, Rose,

&c. The mildew of wheat is Puccinia
graminis.

MOUNTING. See Preservation.
MOUSE, hair op (PI. 1. fig. 3; PL 22.

figs. 27, 28). See Hair, op Anijials and
Test-objects.
MOUTH. — The mucous membrane of

the mouth, which becomes continuous with
the skin at the lips, is furnished with very
numerous conical or filamentous papilla?

resembling those of the skin, sometimes
simple, at others branched, and a number
of mucous glands.

Its epithelium is of the pavement kind,

consisting of several layers of delicate cells

;

these are roundish in the deeper, flattened

and polygonal in the superficial layers.

The glands, distinguished, according to

their situation, as the labial, the buccal, and
the palatal glands, are rounded, about 1-36
to 1-6" in size, and open by short excretory

ducts into the mouth. They consist of

glandular lobules enveloped in areolar tissue

with elastic fibres, the whole being sur-

rounded by a firmer portion or capsule, and
a branched duct. The lobules are composed
of a number of convoluted canals or lobular

ducts, with simple or compound caeca or

glandular vesicles, each consisting of a
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basement membrane, and a single layer of

angular epithelial cells. The latter separate

very readily; and then the creca appear tilled

with a granular mass.

Epithelial cells of the mueouR membrane ofthe human
mouth : a, large, b, smaller cell s ; c, one with two nuclei.

Magnified 350 diameters.

The ducts of the lobules have a coat of

areolar tissue, with networks of fine elastic

tains, in addition to detached epithelial

cells, very transparent corpuscles, about
1-2000 to 1-1500" in diameter, consisting

of a delicate cell-wall, a nucleus, with a

number of minute moving molecules. We

Fig. 493.

' \
\

Human racemose mucous gland from the floor ofthe
cavity of the mouth, a, areolar coat ; b, excretory duct

;

c, glandular cseca ; d, lobular ducts.

Magnified 50 diameters.

have figured these among the Test-Objects
(PI. 1. fig. 5). They are called mucous or

salivary corpuscles. Kolliker regards them
as a form of exudation corpuscles : and this

Diagram of two lobular ducts of a mucous gland, a. common duct

;

6, lobular branch ; c, glandular vesicles in situ ; d, the same separated,
and the ducts unfolded.

Magnified 100 diameters.

fibres, and a single layer of cylindrical epi-

thelial cells.

The mucous liquid of the mouth con-

Fiff. 495.

Two glandular vesicles of a human f

ccmose mucous gland. a, basement-
membrane ; b, epithelium, side view

;

c, the same in suriace view.

Magnified 100 diameters.

view is probably correct ; for they may occur

in the secretion of any mucous surface, and
have no special connexion "with the salivary
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glands : we have found them in myriads
in the urine.

The secretion of the mouth frequently

contains very slender filaments of a fungus
(LeptothrixJ, with species of Monas, E.,

and of Vibrio.

Bibl. Kolliker, Mikr. Anat. ii. ; Sebas-
tian, Peek. Anat. s. I. Gland. Labial. ; W.
Webb, Qa. Jn. Med. Sci. 1857; Ward, TockTs

Cyclop. Anat. etc.; E. Klein in Strieker,
'

Hum. S,- Cump. Hist. Syd. Sue. vol. i.

Poicer's Tr.

MUCED'INES.—A family ofHyphomy- I

cetous Fungi, forming moulds and mildews
upon living or decaying animal or vegetable

substances, and contributing to their de- ,

composition, characterized by a flocculent

mycelium bearing erect, continuous or sep-

tate, simple or branched, tubular pellucid

filaments, terminating in single spores or

strings of spores, which soon separate from
each other, and lie among the filaments of

the mycelium. This tribe includes a number
of the most interesting of the microscopic

fungi, noted for their destructive influence

upon organic bodies which they attack.

The species of Botrytis, Oidium, &c._spread

with wonderful rapidity as mildews over
the herbaceous parts of vegetables and moist
vegetable substances generally ; in the former
situations their spores enter the stomata.

their mycelia ramifyingamong the subj acent
cells, and carrying decomposition and decay
into all the soft structures. They are most
abundantly developed in a close, damp at-

mosphere. The mycelia of other kinds, as

of Penicillium, growing in liquids con-
taining organic matter, or upon decaying
vegetable substances, produce remarkable
chemical decompositions, causing a fer-

mentation of the medium in which they
exist.

See Pexicilliuji and Fekmentation.

Synopsis of British and nearly allied Genera.

A. Fertile filaments (pedicels) simple or

branched, terminating in single spores or

a very short row.

* Spores simple.

1. Botrytis. Pedicels erect, septate,

branched ; branches and branchlets septate

;

spores solitary, on the tips of the branch-
lets, which are either racemose, umbellate,

cymose (Polyactis), paniculate, verticillate

(Acrostalagmns), spicate (Haplaria) or ca-

pitate.

2. Peronospora . Like Botrytis, but the

pedicels without septa; often producing
resting-spores.

3. Verticillium. Pedicels erect, septate,

with whorled branches terminating in a
solitary spore or a short row of spores.

4. Acremonium. Pedicels short, subulate,

branches from a horizontal filament, bearing
single smooth spores.

5. Zygodesmus. Like the last, but with
echinuiate spores.

6. Oidium. Pedicels simple, short, erect,

clavate, septate, bearing usually one, some-
times two more or less oval spores.

7. Fimdium. Pedicels very short, pul-
vinate. Spores elongate, fusiform.

8. Menispora. Pedicels erect, septate,

bearing fusiform or C3
-lindrical spores, at

first joined in bundles.

9. Sceptromyees. Pedicels erect, genicu-
late, verticillately branched; branches short,

racemose ; spores in grape-like bunches.

** Spores septate.

10. Brachycladium. Pedicels branched
above, septate, moniliform ; branches and
branchlets forming a sporiferous capitulum

;

spores transversely septate.

11. Trichothecium. Pedicels interwoven
in tufts, the central erect, fertile ; spores

acrogenous, didymous, free, commonly
loosely heaped together.

12. Cephahthecium. Pedicels simple,

continuous, bearing a terminal head of

didymous spores.

B. Erect filaments (pedicels) terminating
in strings of spores.

* Spores simple.

13. Penicillium. Pedicels erect, septate,

penicillatel}' branched above ; branches and
branchlets septate ; strings of spores at-

tached to the tips of the branches.
14. Sporotrichum. Pedicels erect, sim-

ple or slightly branched, septate and arti-

culate, articulations remote, inflated ; spores
pimple, usually found collected in heaps
among the filaments.

15. Briarea. Pedicels erect, septate,

with terminal moniliform chains of spores,

crowded into a head.

10. Gonatorrhodon. Pedicels erect, sep-
tate, with chains of spores in a terminal
head and in whorls at the joints.

** Spores septate.

17. Dendryphium, Pedicels erect, sep-
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tate, unbranched ; strings of spores attached

in a bunch to the apex ; spores septate.

18. Daetylimn. Pedicels erect, septate,

branched above ;
strings of septate spores

attached singly or in pairs to the apices of

the branches.

C. Fertile filaments (pedicels'), inflated at

the tips or at various points in their

length, with projecting- points or warts

on the inflations bearing

* Simple spores.

19. Aspergillus. Pedicels continuous,

erect, simple filaments, inflated into a little

head at the summit, bearing moniliform

chains of spores, crowded into a capitulum.

20. Bhinotriclvum. Pedicels erect, sep-

tate, sometimes sparingly branched, the

apices clavate, cellular, bearing scattered

points supporting simple spores.

21. Papulaspora. Pedicels short lateral

branches from a creeping- filament, termi-

nating in cellular heads beset with simple

spores on the areolfe.

22. Bhopalomyces. Pedicels erect, not

septate, terminating in cellular heads, with
simple spores on the areola?.

23. Staeliylidinm. Pedicels erect, articu-

lated, whorled-branched above ; branchlets

geniculate and ' articulate ; spores subpedi-

cellate, accumulated in little eapituliform

heads inserted at the tips of the branches.

24. Guniitiiboin/s. Pedicels erect, sep-

tate, with joints swollen at intervals, the
swollen joints bearing globular heaps of

spores on short spines spirally arranged.

25. Acmosponum. Pedicels erect, sep-

tate, branched above ; branches and branch-
lets forming a cyme, thickened at the apex,

and furnished with globular capitules co-

vered all over with points ; spores simple,

attached on the points of the capitules.

26. HapJotrichnm. Pedicels erect, septate,

terminating above in a continuous, simple,

solitary, sporiferous head ; spores simple.

27. Actinocladium. Pedicels erect, sep-

tate, umbellately branched at the summit

;

spores simple, accumulated at the tips of

the branches.

28. Botryosporium. Pedicels erect, sep-

tate, with short spine-like branchlets above,

spirally arranged, and terminating in four

or five short, points, which support globular

heads of spores.

** Spores septate.

29. Arthrobotrys. Pedicels simple, sep-

tate, with joints swollen at intervals, the
swollen joints clothed with spines bearing
didymous spores, which are collected into

globular heaps.

Some of the species are mere conditions

of perfect Fungi, as Hypoxylon and Claviceps.

Bibl. See the genera.

MU'COR, Micheli.—A genus of Mucorini
( Physomveetous Fungi ), forming a common
mould on paste, decaying fruits, or other
vegetable matters. The general character
is that of an interwoven mass of hori-

zontal branched filaments, sending down
little root-like ramules and pushing up
erect fertile filaments (not septate ), which
branch at the base in a stoloniferous man-
ner, and thus form loosely grouped tufts.

At the summit of the erect filaments, a

globular vesicle is formed, which soon be-
comes cut off by a septum. Its contents
become divided into a large number of

spores ; and the septum at the base becomes
meanwhile pushed up or protruded into the
centre of the vesicle so as to form a kind of
" core," called the columella. After a time
the vesicle (peridiole) bursts and discharges
its spores ; the pressure of the turgid colu-

Fi>r. 40o.

Mucor Alucedo.

( Ascophora-iorm.

)

Fig. 496. Nat. size, growing on a leaf.

Fig. 497. Single fertile fll.intents, with the columella
collapsed, and iallen like a cap over the end. Magn. 50
diams.

mella apparently hastens the bursting. The
dehiscence takes place either by a circular
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slit just above the base of the columella,
leaving this aloue, surrounded by a narrow
ragged collar (Mucor), or the peridiole

hursts above and disappears by solution,

and the columella collapses upon the pedicel

(Ascophora, fig. 497). The membrane of
the peridiole of M. Mucedo (and perhaps of

other species) is clothed with minute spines.

The erect filament is sometimes simple,

sometimes branched. It has been conjec-
tured, though on what grounds is uncertain,

that the columella may become converted
into a second peridiole, by being shut off by
a septum which is converted into a new
columella.

It has been imagined that Achlya is

only an aquatic form of Mucor, and this

seems not improbable ; however, the expe-
riments we have made on this point have
hitherto given negative results.

The species of Mucor described by authors
are pretty numerous : but we think consider-
able allowance for variation should always
be made in this genus. Rhizopus, Ehr. =
Mucor when distinctly stolouiferous. It

seems very doubtful whether Hydrophora
should be separated from Mucor.

* Fertile filaments simple.

_
1. M. Mucedo, L. (figs. 408, 497j. Myce-

lium byssoid, peridiole and spores globose,

at first white, ultimately blackish. (This

includes Ascophora Mucedo, Tode.) Ex-
tremely common. Sowerby, Fungi, pi. 378.

fig. 6; Greville (Ascophora). Sc. Crypt. Fl.

pi. 269.

2. M. caninus, Pers. Mycelium byssoid,

peridiole globose, ultimately yellow or fer-

ruginous ; spore globose or elliptic. Very
common on excrement of dogs and cats in

wet weather. Grev. Sc. Crypt. Fl. pi. 305.

3. M. fusiger, Lk. Mycelium byssoid.

Peridiole globose, ultimately black ; spores

spindle-shaped. On decaying fungi.

4. M. clitvatus, Lk. " Mycelium byssoid.

Clavate apices of the fertile filaments simply
penetrating the globose peridiole ; spores

globose, at first white, then brown, at length

black.'' On rotten pears. (Possibly only a

state of M. Mucedo or the following.)

5. M. amethysteus. Mycelium thick,

white, closely interwoven. Peridiole at first

white, then pale yellow, then crystalline

and pure violet, finally violet-black or

brownish; "spore globose, filled with glo-

bose sporidioles (?)." Fertile filament 1-40"

high. On rotten pears with the foregoing.

6. M. delieatulus, Berk. Mycelium form-

ing a thin velvety stratum. Very minute
;

fertile filaments short ;peridiolesglobose,pale
yellow ; spores globose. On rotting gourds.

7. M. succosus, Berk. Mycelium forming
small, pulvinate, yellow, spongy masses.
Peridiole veiy minute, globose, yellow, at
length olive; columella minute. On dead
shoots of Aucuba. Berk. Ann. Nat. Hist.

vi. pi. 12. fig. 15.

** Fertilefilaments branched.

8. M. ramosus, Bull. Mycelium woolly.
Fertile filaments racemose. Peridioles glo-

bose, yellow, then bluish-grey or reddish-
brown. On rotting fungi. Bulliard, pi. 480.
fig. 3.

9. M. subtilissimus, Berk. Mycelium
creeping, filaments exceedingly slender.

Fertile filaments branched, the short patent
branches each terminating in a globose peri-

diole ; spores oblong, elliptical. A mildew of
onions. Berk. Hort. Journ. iii. p. 97. figs. 1-5.

Bibl. Berk. Brit. Flora, ii. pt. 2. p. 332
;

Ann. Nat. Hist. vi. p. 433 ; Hort. Journal,

iii. p. 91 ; Fries, Summa Veg. p. 487 ; Syst.

Mi/c. iii. p. 318 ;
Fresenius, Beitr. z. Mijco-

logie, heft 1, p. 4 (1850).
MUCORI'NI.—A family of microscopic

Physomycetous Fungi, constituting the
moulds, &c. common on most decaying
vegetable and animal substances, consisting

of a filamentous mycelium, forming flocks

and clouds in or on decaying matters, bear-
ing vesicles (on erect pedicels or sessile)

filled with minute sporules, discharged by
the rupture of the vesicles (peridioles).

These plants correspond among the theca-

sporous Fungi to the Mucedines among the
acrosporous or free-spored orders. The
peridiole consists of the terminal cell of an
erect filament, enlarged (like the head on a
pin) into a globular vesicle. At first the
cavity of this vesicle communicates with
that of the pedicel ; but a septum is soon
formed ; in some genera this septum is flat,

in others projecting into the interior of the
peridiole like the " punt " of a bottle, form-
ing a hemispherical or cylindrical columella.

While this columella rises in the peridiole,

the latter becomes filled with spores, form-
ing thus a polysporous sporange ; and it

bursts to let them escape.

The manner of bursting of the sporange
and the form of the central column vary
much, and afford generic characters. Thel-

actis presents a remarkable peculiarity : each
filament terminates in a sporange containing

a great number of spores, while at its base
2l2
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it gives origin to whorls of branches, the

terminal cells of which remain sterile.

Syzygites, as Ehrenberg first stated, exhi-

bits a phenomenon of conjugation of its

branches, like that of the Zygnemaceae
among the Alga?. (See Syzygites.)
Some observations have been published

by De Bary, tending to show that the genus
Eurotium only represents certain conditions

of Aspergillus. From a recent examination

of these plants, we have reason to believe

that De Bary is mistaken in his conclu-

sions ; his account of the early development
of the peridiole of Eurotium is certainly

erroneous. Eurotium should properly stand

among the Pebispobacei. (See Eueo-
tium.j In some cases the lower threads

are enormously developed, where, from ex-

cessive moisture, the fruit cannot be pro-

duced. Two different forms of fruit occa-

sionally occur in the same thread, as in

Ascophora elegans.

Synopsis of British and allied Genera.

1. Phycomyces. Peridiole pear-shaped,

separated from the apex of the erect pedicel

by an even joint; opening by an umbilicus.

Spores oblong, very large. Filaments caes-

pitose, tubular, continuous, and shining.

2. Hydrophora. Peridiole subglobose,

membranous, dehiscent, at first crystalline,

aqueous, then turbid, and at length indu-

rated, persistent. Columella absent ; spores

simple, conglobated.

3. Mucor. Peridiole subglobose, sepa-

rating like, a cap (leaving an annular frag-

ment attached) from the erect, simple,

continuous pedicel, or bursting irregularly
;

columella cylindrical or ovate, spores simple.

4. (?) Acrosfahir/ntus. Peridioles globose,

with a columella ; at the points of doubly
verticillate branches from an erect pedicel.

5. JEgerita. Peridiole spherical, very
fugacious; sporidia soon scattered like white
meal over the grumous receptacle.

6. Pilobulus. Peridiole globular, sepa-

rating like a cap from the short stalk

composed of a single cell, attached on a
unicellular ramified mycelium ; columella

conical ; spores very numerous, free in the

peridiole.

7. Syzygites. Filaments erect, simple,

very much branched above, branches and
branchlets di- or trichotomous, fertile

branches forcipate, bearing pairs of oppo-
site internal clavate branches, which sub-
sequently coalesce.

8. (?) Eurotium. Peridiole cellular-mem-

branous, sessile, at length bursting irregu-

larly ; spores produced by a central cellular

nucleus which breaks up into numerous
parent cells (asoi), in which 4-8 minute
spores are formed and finally set free ; fila-

ments of the mycelium radiating from the

base of the peridiole.

Excluded genera. Ascophora = Mucor
;

Thelaclis= Mucor ? ; Bhizomis= Mucor.
MUCOUS CORPUSCLES. See Mouth.
MUCOUS MEMBRANES.—Those in-

ternal canals and cavities of the body which
open externally, as the alimentary canal,

bladder, &c, are bounded by what may be
regarded as internal prolongations of the
skin, called mucous membranes.
The}7 consist of four layers :—1, an inner-

most or epithelial la}'er, corresponding to

the cutaneous epidermis ; 2, a subjacent

structureless basement membrane, which is

not always separable and demonstrable or

present ; 3, a layer of variable thickness,

consisting of areolar and elastic tissue, well

supplied with blood-vessels and nerves,

often containing numerous small glands,

frequently furnished with conical or filiform

processes termed papilla? or villi, and some-
times traversed by muscular fibres. These
three layers form the proper mucous mem-
brane ; and are supported by, 4, an outer-

most submucous layer or coat, composed of

the same elements as the last, but much
more lax in structure, and frequently con-

taining fatty tissue.

The mucous membranes are usually very
vascular ; and injected preparations of them
are very beautiful, and to some extent cha-
racteristic.

The size and form of the epithelial cells

are to a certain extent also characteristic,

especially those of the uppermost layer

:

and a knowledge of the peculiar structure

in individual cases is of use in determining
the source of morbid mucous products mixed
with epithelial cells.

See the special articles.

MUCUS.—Natural mucus contains no
essential morphological elements. As ordi-

narily met with, it often, however, exhibits

some epithelial cells, mucous corpuscles,

and uumerous granules ; and the peculiar

mucous matter has a striated or fibrous

appearance, mostly produced artificially.

The abnormal elements are principally those

of inflammation.

Bibl. See Chemistby, animal.
MUD.—The organisms found in mud are

very uumerous : they consist principally of
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Diatomacese and other minute Alga?. The
surface of mud is often covered with yel-

lowish or greenish layers, composed almost

entirely of these organisms. The most
beautiful and most numerous forms of Dia-
tomacese are found in the mud of sea-water,

or that of tidal rivers. On exposing a bottle

of mud and water to the light, they will

rise to the surface of the mud, some adher-

ing to the side of the bottle next the light,

and can then be easily separated. The sur-

face of freshwater mud frequently appears

of a blood-red colour, from the presence of

Tubifex rivulorum.

MUREX'IDE. See Ammonia, purpu-
eate op, p. 34.

MURIATE OF AMMONIA. See Am-
monia, HYDROCHLORATE OF, p. 33.

MU'RIFORM PAEEN'CHYMA—The
medullary rays of stems are composed of

flattened six-sided cells which are placed

one above the other in one or more rows,

like bricks in a wall ; hence the term
muriform.
MUSA, Tournet.—A genus of Musacea?

(MonocotyledonousFlowering Plants), com-
prising the Bananas and Plantains. The
fibro-vascular bundles of Musa afford ex-

amples of spiral vessels with numerous
spiral fibres (see Spiral STP.rcTtJp.ES).

Musa textilis affords the fibre called Manilla

hemp (see PI. 21. fig. 7). See Fibrous
Structures.
MUS'CA, Linn.—A genus of Dipterous

Insects, of the family Museida?.

Among the well-known species (all of

which have been formed into new genera),

we may mention

:

1. Musca domestica, L., common house-

fly. Third joint of antenna? thrice the

length of the second ; style plumose, eyes

reddish brown, front of head white, the

rest black ; thorax blackish grey with four

longitudinal black bands, abdomen blackish

brown above, with blackish elongated spots,

pale yellowish brown beneath.

2. M. carnaria,Jj.{Sarcop7iaga,MBiaen),

the flesh-fly. Antenna? feathery ; head
golden-yellow in front, eyes reddish ; thorax

grey, withblack longitudinal lines ; abdomen
black, with four square white spots on each

segment ; all the body strewed with black

hairs. Viviparous, 1-2" long.

3. M. Ccesar, L. (I/ucilia, Donov.). No
spots, abdomen green, with a metallic lustre.

4. M. vomitoria, L. {CaJliphora, Donov.),

bluebottle or blow-fly. Head yellowish,

golden or white, eyes brown ; thorax black ;

abdomen shining blue with black stripes

and long black hairs.

The larva? are known as gentles. The
ova or larva? are deposited upon animal or

vegetable substances, mostly in a state of

decay, upon which they live.

Several parts of the species of Musca are

of general microscopic interest,—as the
proboscis (PI. 26. fig. 29) with its two fleshy

lobes (c), kept expanded by a beautiful and
elastic framework of modified trachea? ; the

seta? or lancets (b), which are modified
maxilla?, sometimes rudimentary, with their

palpi (a) at the base ; the remarkable an-
tenna? (PL 26. fig. 20) ; the elegant tarsus

(PI. 27. fig. 7 a), with its terminal spine, pul-

villi (figs. 7, 8 & 9 ) and claws ; and the rudi-

mentary wings (halteres, Insects, p. 421).

5. Musca pumihonis (Chlorops, Meig.

)

deposits its eggs in the young wheat-grain,
which is consumed and destroyed by the

larva?.

Many other members of allied families of

Diptera, commonly known also as flies, are

of microscopic interest, on account of their

oral seta? or lancet-like organs.

Bibl. Westwood, Introd. tyc. ; Macquart,
Hist. Nat. d. Ins. Dipt. ; Meigen, Syst.

Btschr. d. bek. eur. zweiflilg. Insect. ; Keller,

Gesch. d. gemein. Htubenfiiege ; Suffolk, Mo.
Mic. Jn. i. 331 ; Lowne, on Fly.

MUSCA'CE.E. See Mosses.
MUSOARDINE. — A disease in silk-

worms, in which the whole of the sebaceous
matter is exhausted, and the blood greatly

altered, by a species of mould, Botrytis

bassiana, which is perhaps too near Botrytis

diffusa, Grev. A few of the spores placed
on the back of a healthy silkworm are

sufficient to impregnate the whole body.
It takes its name from the resemblance of

the diseased caterpillar to a peculiar kind of

pastile.

Bibl. Balsamo, Gaz. de Milan, Juin 1835;
Bibl. It. xxix. 1835 ; Robin, Veg. Par.

p. 500 ; Guerin, Journ. Seric. 1849, 1850,

1851.

MUSCLE.—Muscular tissue forms the

greater portion of the flesh of animals.

It occurs in two principal forms ; one of

which is termed organic, unstriated, or

unstriped muscle ; the other, voluntary,

striated, or striped muscle.

Unstriated muscle.—Thi3 consists of more
or less elongated, somewhat spindle-shaped,

: narrow fibres (p. 70, fig. 34), having the

import of cells, and hence often called

fibre cells. They are, however, solid. When
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placed in serum, each contains an

elongated nucleus and from two to

four granules or nucleoli. The fibres

are of variable length (from about
1-580 to 1-250"), and 1-5000 to 1-3500"

in diameter. They sometimes exist

singly in the midst of areolar tissue

;

at others they are united into rounded

or flattened bundles, and surrounded

by an imperfect kind of sarcolemma,

composed of areolar tissue with elastic

fibres.

They occur most abundantly in the

hollow viscera, as the stomach, the

intestines, the bladder, and the uterus
;

but they also exist in other situations,

as the spleen, trachea and bronchi,

the dartos, the arteries, veins, and
lymphatics, the prostate gland, fallopian

Fix. 408.

Fig. 490.

Transverse section of a portion of the sterno-cleido-mas-
toideus: a, outer perimysium; 6, inner perimysium; c, primi-
tive and secondary muscular bundles.

Magnified -50 diameters.

rounded or polygonal form (tig. 500). Their

surfaces are marked by a number of trans-

verse stria;, which forms the most charac-

teristic appearance of the tissue. They also

exhibit irregular longitudinal stride, which

Fitf. 500.

Unstriated muscular fibres from the oesophagus of a
pig, after treatment with dilute nitric acid.

Magnified 10 diameters.

tubes, urethra, villi of the small intestines,

the skin, iris, and beneath the lung-pleura,

cic.

Striated muscle.—The structure of striated

is more complex than that of unstriated

muscular tissue. It consists of a number
of very slender fibres, called fibvifhe, con-

nected into bundles, termed primitive bun-
dles or fasciculi, each of which is enclosed

in a sheath or sarcolemma. The primitive

bundles are again united into secondary and
tertiary bundles, the whole being bound
together by a connected mass of areolar and
elastic tissue surrounding each of them, and
forming the perimysium. This arrangement
is best seen in a transverse section (tig. 490).

The primitive bundles are from about
1-1000 to 1-200" in diameter, and of a

Transverse section of the muscular fibres or primitive
bundles of the human gastrocnemius ; u, sarcolemma
and interstitial areolar tissue ; b, section of fibriila' and
intermediate substance.

Magnified 350 diameters.

are the indications of the component fibrillar

(PI. 17. fig. 85).

The sheath or sarcolemma, when separated
from the muscular substance by treatment
with water, acetic acid, and alkalies, in

which it is insoluble, forms a structureless,

transparent and smooth membrane. It is

perhaps most easily seen in the muscle of
fishes by simple dissection (PI. 41. tig. 18).

On its inner side are numerous spindle-

shaped or lenticular nuclei (tig. 501 ).

The ultimate or primitive fibrillar in man
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are about 1-20,000" in diameter, and each

exhibits numerous regularly alternating

light and dark portions (PI. 17. fig. 30/)

;

the relative positions of the two may, how-
ever, be made to change by altering the

Fig. 501.

been taken of the

Fig. 502.

Portion of a primitive bundle treated with acetic

acid : a, sareolemnia ; 6, single nucleus ; c, twin nuclei

surruunded by granules of fat.

Magnified 150 diameters.

focus. The ends of the fibrilhe are distin-

guishable in transverse sections of the pri-

mitive bundles ; and their lateral margins

are perfectly straight.

Different views have

structure of the tibrilke,

and, in fact, of the ge-

neral structure of mus-
cle. Thus the ultimate

tibrillje have been de-

scribed as moniliform or

beaded (PI. 17. tig. 30 c);

this appearance, how-
ever, arises from an

optical illusion, con-

nected either with im-
perfection in the object-

glasses used, viewing

the object in too much
liquid, or the use of too

low an object-glass, and
too high an eyepiece.

It often happens, es-

pecially when muscle

has been kept in spirit,

that it separates trans-

versely into a number
of flat disks (fig. 502)

;

hence it has been viewed
as consisting of these

disks. Again, as under
certain conditions it se-

parates longitudinally into fibrilto and
transversely into disks, it has been supposed

-4, 3 primitive bundle,
magnified 350 diame-
ters, partly separated
into disks, side view. B,
the same, rather more
magnified, end view.

to consist of ' primitive particles ' or ' sar-

cous elements ' united end to end as well as

laterally. We admit the existence of the

primitive fibrilhe as original components
of muscle, although there can be little

doubt that the fibrillte are not homo-
geneous, and of uniform constitution either

chemical or physical. On carefully exa-

mining them at different foci, it is seen

that those portions of isolated fibrils which
appear dark when the margins of the fibrils

are best in focus, are more highly refractive

than the intermediate portions, as shown
by the greater luminosity they acquire on
altering the focus of the object-glass ; and
that this focal effect does not arise from a

lenticular form of the parts is evident frorn

the straight condition of the margins of the
fibrils. Hence these more highly refractive

parts probably constitute the proper mus-
cular substance, connected in the direction

of their length by a different kind of sub-
stance, which becomes brittle under the

action of spirit, whilst the former does not

;

for the line of separation into the disks

occurs through the less highly refractive

portions. And that these compound fibrils

naturally exist is shown by their being dis-

tinguishable in a primitive bundle without
the use of reagents, or even of mechanical
means.

It has also been supposed that the ulti-

mate fibrils are composed of cells arranged
end to end ; and the appearance represented

in PI. 17. fig. 36 a, which is sometimes met
with, might countenance this notion. But
whenever it is seen, there is imperfect defi-

nition, from the presence of too much liquid,

or some other cause ; for we have never
observed it when the object was properly

arranged and examined.
There are other appearances exhibited by

the fibrillse which cannot at present be satis-

factorily explained. Thus, sometimes each
more highly retractive portion is divided by
a dark line, indicating less refraction at that

part (PI. 17. fig. 36 d, taken at the elevated

focus); at others the same part appears

bounded at each end by a transverse dark
line (fig. 36 b), or both parts are traversed

inesially by a transverse dark line. In some
instances we have noticed a very delicate

constriction, which would account for these

appearances ; but the explanation of this we
have failed to discover.

The dark portions of the various fibrillre

of the primitive bundles being opposite to

each other, gives rise to the coarser dark



MUSCLE. [ 520 j MUSCLE.

stria? seen under a low power. But it often

happens that by pressure or manipulation

this natural relation is destroyed, the direc-

tion of the striae altered, and sometimes
those of one bundle are made to alternate

with those of the next. Hence arises an
appearance of transverse or spiral fibres

(PI. 17. fig. 35) ;
but none such really exist

in muscle.

Sehafer's views of muscular structure.—In

Dytiscus marginalia the transverse bands

are well seen, consisting of broader dim
stripes alternating with narrower bright

ones, which exhibit a transverse line of

minute dots. Each disk of dim substance

appears pervaded throughout by a number
of excessively fine rod-shaped particles of

uniform diameter, and rather darker in

appearance than the substance of the disk

they traverse. These particles are arranged
closely and very regularly, with their axes

in a direction more or less parallel to that

of the fibre ; they extend at either end into

the neighbouring disks of bright substance,

becoming somewhat less distinct as they
pass into this, and finally terminating near
its middle in an enlarged knobbed ex-

tremity, which appears as a minute dark
dot. Each of these bodies is a muscle-rod
consisting of a shaft, which is imbedded in

the substance of the dim stripe, and of two
enlarged extremities or heads, which are

found near the middle of the bright stripe.

It follows that there are as many series of

muscle-rods as disks of dim substance in

the fibre. Moreover each rod of any one
series corresponds exactly with one in the

next following series, their enlarged ex-

tremities almost meeting in the middle of

the bright substance ; this arrangement
causes the appearance of a double row of

dots running transversely across each bright

stripe.

The muscle-rods are imbedded in ngrovnd-
substance ; and this is bright and clear near
the heads, and dim near the shafts of the
muscle-rods. The brightness is an optical

effect, produced by the presence of the
globular heads; and when these are close

together and in rows, transverse bright
bands are determined.

The belief in the existence of alternating

disks of different materials must be aban-
doned ; and it is evident that although
differently affected by light in the neigh-
bourhood of the rod-head and of the rod-
shaft, the ground-substance is homogeneous
throughout.

This is proved, moreover, by the appear-
ance of the fibre, under polarized light; for

the whole of the proper or ground-substance
is anisotropous, but the muscle-rods are

isotropous.

The unstriated and the striated muscular
fibres have the same chemical composition.

In regard to the development of muscle,

it appears that a muscular fibre proceeds
from a cell which elongates and becomes
fusiform, and at the same time increases in

thickness ; the nucleus then increases, and
on its surface appears a mantle of longi-

tudinal strife.

The muscles are very vascular. The
smaller branches of the vessels mostly run
parallel to the primitive bundles in the
perimysium, and anastomose by transverse

or oblique branches.

They are also well supplied with nerves,

about the termination of which there has
been much difference of opinion.

Lionel Beale insists that the ending of

nerves in muscle forms no exception to his

rule, " that in all cases the terminal distri-

bution of nerves is a plexus, network, or a

loop ; and hence, in connexion with every
terminal nervous apparatus, there must be
at least two fibres.'

Thus in insects a nerve-fibre consisting of

many extremely fine fibrils passes on to the

sarcolemma and becomes connected with it

;

but the nerve divides and gives ott' fibrils in

different directions. A more or less conical

mass exists where the nerve comes into final

contact with the muscular fibril; but the
axis-cylinders and other nervous elements
do not simply merge into a mass of proto-

plasm and included nuclei, but break up
into extremely fine ramifications which pass

off in man}- directions. Pie asserts, also,

that the nerve-fibres going to unstriped

muscular fibres do not become organically

connected with them, but the muscle-fibres

lie in meshes of nerves.

On the other hand, Uoyere discovered that

in Tardigrada the nerve applied itself to the
muscular fibre by means of a conical enlarge-
ment ; and as in this animal these structures

are without sheaths, the nervous and mus-
cular elements are in direct contact. In
JSydrophilus picetis, the nerves break up
into numerous branches, and spread over the

muscles ; and finally the sheath of each ter-

minal nerve becomes continuous with the

sarcolemma by means of a funnel-shaped
process. The nervous matter passes down
this process, and divides usually into two
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branches, which are applied to the sarcous
elements. In the Frog the fine nerves, with
their investing- sheaths, come into contact
with the sarcolemma and unite with it, so

that the nerve, destitute of medullary sheath,
breaks up into moderately broad fibres,

which branch and rebranch, and enter to

a slight depth into the muscular fibril.

Usually the branching fibres are dilated

here and there, and marked with granular
swellings, resembling and intermediate in

size between the muscle-nuclei and those of

the sheath of Schwann. A fine tortuous
fibre comes from the broad nerve-fibre,

which is itselfan axis-cylinder (see Nerves),
and runs into the small granular mass and
terminates in its pointed end in a small
swelling. In Lacerta viridis (fig. 503), the

Fig. 503.

Muscular fibres with nerve-ends from Lacerta viridis.

A. Seen in profile : PP. the terminal nerve expansion or
plate ; SS, its support or base, consisting of a granular
mass with nuclei. B. The same, seen in a perfectly fresh
muscular fibre.

ultimate nerve-fibril forms a conical eleva-

tion on the muscular fibril, and the axis-

cylinder passes through the conjoined
nerve- and muscle-sheaths to form an ex-

pansion on the sarcous elements, but sepa-

rated from them by a layer of nuclei and
granular protoplasm. The expansion may
be membranous or fibrillar. These are the

appearances in warm-blooded vertebrate

also.

Muscle undergoes important changes in

disease. Wounds are filled up with areolar

or tendinous tissue. In atrophy and fatty

degeneration, the bundles become smaller,

softer, more readily broken up, the trans-

verse stria? and fibrillar indistinct, or appa-

rently absent, and contain yellowish or brown
pigment-granules, with more or less nume-
rous globules of fat (PI. 30. fig. 14 a) and
sometimes a large number of nuclei or small

cells.

The interfascicular areolar tissue is also

sometimes increased in amount, and fatty

tissue developed in it. Sometimes the mus-
cular substance is partially absorbed, and
the sarcolemma contracting gives the bun-
dles a moniliform appearance (PI. 30. fig. 1 46 )

.

In tetanus, the fibres become varicose and
often ruptured, and the strife closer.

The muscular tissue of the lower Verte-
brata and some of the Invertebrate agrees

essentially in structure with that of man ;

but the sarcolemma is often much thicker,

the fibrillas larger, and the nuclei contained
within the substance of the bundles, and
sometimes arranged in regular linear series.

The margins of the bundles are also some-
times uneven, and rounded at regular inter-

vals (PL 17. fig. 35), giving the appearance
of their being surrounded by fibres.

In many of the lower members of the In-
vertebrata, although the substance of the

body is voluntarily contractile, no trace of

bundles or fibres can be detected.

These so-called muscle-corpuscles are

placed in the interior of the fibre in the

muscles of the heart ; and they are to be met
with in Amphibia, Fishes, and Birds in the

same position.

To obtain the separate fibriHa? of striated

muscle, the tissue should be macerated for

about two hours in alcohol. This removes
any fatty matter, and renders the fibrillfe

more easily separable by dissection with
mounted needles. The fibrillae are very

minute, as we have stated ; hence a very

small portion of the tissue only should be
taken for examination. That of fishes (the

cod or the skate), or of reptiles (the frog), is

the best for the purpose.

The unstriated muscular fibres are best

seen in muscle which has been treated with
dilute nitric or muriatic acid (1 part acid to

4 water). This renders them more opaque,

and often curiouslytortuous or spiral) fig.502).

Biel. Bowman, Todd's C'ycl. iii. art.

Muscle, and Phil. Tram. 1840-41 ; Lebert,

Ann. cles Sc. Nat. 3 ser. xiii. ; Krause, Arch,

f. Anat. u. Phys. h. v. 646, 1868 ; Moxon,
Qu. Mic. Jk'l866, p. 235; Beale, Proc.

Soy. Soc. 1863, CrconianLect. 1865 ; Doyere,

Mem. s. I. Tardigracles, Ann. d. Sci. Nat.

ser. 2, 1840; Kuhne, Briicke, Arnold, &
Strieker, in Strieker's limn. &; Comp. Hist.
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vol. i. 1870 ; Quain's Anat. 1807
;
Busk &

Huxley, in Kbllikers Hum. Hist. 1853

;

Briicke, Unters. ii. d. Ban, d. Muskel, fyc.

Wiener Denkschr. xv. p. 79 ; Heppner,
Schultz's Archiv, v. 1869 ; Schiifer, Phil.

Trans, v. 163, pt. i. p. 429, 1874 ; Beale,

Plow to Work, 4th edit. p. 333.

MUSHROOMS. See Agakicus.
MUSSEL. —The species of Mollusca

commonly known as mussels are of interest

to the microscopist, on account of their ali-

mentaiT canal containing Diatomacese j the

same probably applies also to other marine

and aquatic Mollusca, as well as other ani-

mals living upon these minute Algae.

If it be required to obtain the valves only,

the entire animal may be dissolved in hot

nitric acid, and the residue washed as usual

in preparing the Diatomacese.

The gills of the common marine mussel
(JDfytihts edulis) are well adapted for the

examination of the cilia and ciliary motion.

Mussels also frequently contain the
* nurses ' and larvae (Cercarice) of Distoma
and other Trematoda (Entozoa).

One of the Aearina, Hi/drachna (?) con-

charum (or Limnochares (?) anodonta), is

found in the pallial cavity or beneath the

outer lamella of the branchial plates of the

Naiadete (TJnio, &c).
Bibl. Dickie, Ann. Nat. Hist. 1848, i.

p. 322 ; Vogt, Ann. des So. Nut. 3 si5r. xii.

MUSTARD.—The best mustard consists

of the ground seeds of Sinapis nigra (Cruci-

ferae) ; but those of S. alba are largely em-
ployed. The structure of these grains is very
different from those, of the substances most
commonly employed for adulteration,—for

example, wheat-flour, which is known by
its starch-granules. Inferior samples con-
tain variable quantities of the husk of the

seed, which may be detected by the micro-
scope. Mustard is generally coloured arti-

ficially, especially when adulterated with
white meals, by means of Turmeric, the

peculiar colour-cells of which are readily

recognizable.

Bibl. Hassall, Food and its Adulteration,

p. 123.

MYCELIUM.—The vegetative part of

the Fungi as distinguished from the fruit.

It has received different names in different

di visions of Fungi, us Hvphasma,Subiculum,
Stroma, &c. Many fungi in a barren state

havebeen describedas genera, as, for example,
Himantia, Ozonium, Xylostroma. Mush-
room-spawn is simply the mycelioid state of

Ayaricus campestris. The mycelium some-

times penetrates deeply into wood, rendering

it of various colours, as green by Teziza

csruginosa, red by Corticium saur/uincum,

yellow by Hypoxylon luttum.

Bibl. Berk. Outl. p. 39; Int. Crypt. Hot.

p. 262.

MYCETOZO'A. See Myxomycetes.
MYCOPHY'CE.-E.—The name applied

by Kiitzing and some other authors to a
collection of obscure vegetable productions,

resembling the mycelia of Fungi, but having
the habit of Algae. It includes the Crupio-

coccea', Leptumiteee, Saprolegniece, and Phmo-
nemece of Kiitzing.

Bibl. Kiitz. Sp. Ah/, p. 145; Phyc. Gener.

p. 146.

MYCOP'ORUM, Flot. — A genus of

Lichenacei.

Char. Thallus thin or obsolete ; apothecia

black, rotundato-" ditformed " or linear,

containing many hymenia conjoined as in a

common excipulum ; hymenia covered with
a black rimulo-dehiscent peridium

;
para-

plryses indistinct; spores 8, oblong,variously

septate, septa irregular.

2 British species.

Bibl. Leighton, Lick. Flora.

MYELIN DROPS.—Spherical and short,

cylindrical curved masses, which separate

from the medullary investment of a nerve-

fibril, or from the whole soft fibre, during
and after breaking up by needles in water.

Bibl. M. Schultze, in Strieker, Hum. cy

Comp. Hist. i. 151 (Syd. Soc).

MYELOPLAX'ES. — Large masses of

protoplasm with wavy nuclei, that are

abundant in the outer layers of the marrow
which occupies cavities in bone.

Bibl. Robin, Jour, a"Anat. et de I'lu/s.

1864, p. 88.

MYLI'TTA, Fr.—A genus apparently of

Tuberacei (Gasteromycetous Fungi).

Mylitta australis, the native bread of the

inhabitants of Australia, has not been found
with perfect fruit ; but the structure is ap-

parently that of Tuberacei. The other

species are very doubtful, and perhaps mere
root tubercles.

Bibl. Cd. Ic. ; Berk. Ann. of Nat. Hist.

1839, p. 326. t. vii. f. 2.

MYO'MATA and MYXO'MATA. See
Tumohs.

_
MYOSITIS TYPIIO'SA.—The deposi-

tion of typhous cells in the muscular struc-

tures, especially in those of the thigh-ad-

ductors, and the resulting destruction of

the fibres or their replacement by waxy fat,

and then by the growth of new ones.
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Bibl. Zenker, Die Verund. d. willkurl.

Musk, im Ti/ph. aid. Leipsic, 1804.

MYRIAN'GIUM, Berk, and Mont.—

A

genus of Collemaceie (LichensJ, forming
small orbiculate patches radiately plicate

round the edge, with shield-shaped apo-
thecia of the same colour, growing on the
branches of trees. 31. Duricei has been
found in the Channel Islands.

Bibl. Berk, and Mont. Ann. den Sc. Nat.
3 sei\ xi. p. 245 ; Land. Jn. of Bot. 1845,

p. 72 ; Leighton, Lich. Fl. p. 37.

MYRIAP'ODA.—An order of Insects.

Char. Wings absent ; legs numerous
;

thorax not separated from the abdomen.
These animals are commonly known as

centipedes or millipedes.

The body is usually long, cylindrical

or flattened, and consisting of numerous
rings or joints. The head distinct, and the
jointed legs arranged on each side of the

body throughout its length. A few of them
are broad, short, and flattened, somewhat
resembling wood-lice. The head is furnished
with a pair of antennae. Behind these are
laterally placed the eyes, which in some are

absent ; they consist of mostly a group of

ocelli.

The structure of the tropin varies in the

different genera. The labrum is small, and
usually consolidated with the cephalic plate.

The mandibles (PI . 28. figs. 25, 2b' b ) are often

large and powerful, somewhat resembling
those of the spiders, and, like them, traversed

by a canal, through which the duct of a
poison-gland passes. The maxillfe are

smaller, softer, and furnished with two
palpi. The labium (PL 28. fig. 20 a) is

often deeply cleft, its anterior and inner

margin elegantly toothed ; and to it are

attached the labial palpi (fig. 20c) . In some
the labial palpi and mandibles are absent,

the labium forming a kind of sheath or

suctorial rostrum.

One or two pairs of legs, with a single

claw, are attached to each joint of the body.

The internal structure resembles that of

other insects.

The sexes are separate. The embryo, on
escaping from the ovum, has but few legs,

sometimes three pairs, at others none, the

number being augmented each time the

skin is cast ; the same applies to the ocelli.

The Myriapoda live in dark places, be-

neath the bark of trees, under dead leaves,

stones, &c.

They form very interesting objects when
properly prepared and mounted. The small

ones, when slightly compressed between
two glasses, dried in that position, subse-
quently macerated in oil of turpentine, and
mounted in balsam, become very transpa-
rent, and show the structure beautifully

;

the nervous ganglia and cords are often very
distinctly seen in these specimens without
dissection. The abdomen of the longer
specimens should be slit up with fine scis-

sors, and the viscera removed—the integu-
ment being gently compressed, and dried as

above.

Bibl. Newport, Linn. Trans, xix. ; id.

Phil. Trans. 1841; Gervais, Ann. des So.

Nat. 2 ser. vii. ; Leach, Linn. Trans, xi.

;

R. Jones, Todd's Cyel. Anat. and Phys. iii.

;

Fabre, Ann. des So. Nat. 1855. iii. ; A.
Packard, jun., Auwr. Naturalist, iv. ; Cope,
Trans. Amer. Ent. Soc. 1870 ; Lubbock,
Linn. Trans. 1807.

MYRIONE'MA,Grev.—A genus ofMyri-

oneniacere (Fucoid Algae), consisting of mi-
nute epiphytic plants, forming patches of

short, erect, simple,jointed fi Laments, spring-

ing from a thin expanded layer of decum-
bent cohering filaments. They ate described
as bearing oblong ' spores ; ' but these are

probably sporanges producing zoospores ; and
it is probable that they are accompanied by
septate sporanges, as in JElachistea.

Bibl. Harvey, Brit. Mar. Alt/, p. 51, pi.

10 E; Grev. S'c. Crypt. Flor. pi. 300 ; Harv.
Phyc. Brit. pi. 41 A; Hook. Brit. Fl. ii. pt. 1.

p. 391.

MYRIONEMA'CE-E.—A family of Fu-
coidere. Olive-coloured sea-weeds, with a
tuber-shaped or crustaceous spreading frond,

sometimes minute and parasitical. Ovoid
unilocular, and filamentous multilocular
sporanges attached to the superficial fila-

ments, and concealed among them.
MYPJOTHELA, Sars.—A genus of

Myriothelidte (Ilydroida). Syn. Candela-

brum, De Blain.

Char. Polypites solitary, cylindrical, ter-

minating above in a conical proboscis,

springing from an adherent base, which is

clothed with a chitinous polypary ; ten-

tacles very small, capitate, covering the

greater portion of the body
;
gonophores on

coryniform processes clustering round the

base of the polypites, and containing fixed

sporosacs.

1 British species.

Bibl. Sars, Zool. Reise, in Lofoten, &c.
;

Gosse, Marine Zool. p. 19. fig. 25 ; llineks,

Brit. Ilyd. Zooph.
MYlilOTRICH'IA, Harv.—A genus of
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Ectocarpacese (Fucoid Alga?), consisting of

minute epiphytic plants, forming tufts of

capillary filaments on larger Algre. The
filaments are simple jointed tubes, set all

overwith minute, simple, spore-like ramules,

which again are clothed with very slender,

long, articulated filaments. The fructifica-

tion consists of oval unilocular spwanges on
the sides of the main axis, producing zoo-

spores
;
probably also multilocular sporanges

exist.

Bibl. Harv. Ph/c. Brit. ; Brit. Mar. Alt).

p. 63, pi. 9 D ; Hook. Journ. Bot. i. p. 300,

t. 138.

MYROTIIE'CIUM, Tode.—A genus of

Stilbacei (Ilyphomycetous Fungi).

M. roridum, Tode, occurs on decayed
plants, fungi, &c. It has no peridium, but

consists of minute subcylindrical spores

seated on a thin base, the whole forming a

subgelatinous mass, which is exactly ana-

logous to the fructifying mass of Phalloidei.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 323;
Fries, Summa Veg. p. 448 ; Cooke, Handb.
p. 559.

MYXAS'TRTJM, Haeckel.—A genus of

Monera,
Char. A simple shapeless protoplasm

body without vacuoles, which protrudes

simple or ramifying and anastomosing pro-

cesses. Reproduction by radial fission. The
encapsuled resting body divides into a great

number of germs, whose longitudinal axis

is radially directed towards the centre of

the globular cyst. Each separate germ
surrounds itself with a siliceous covering.

The germsissuingfrom these spore-coverings
at once assume the form of the full-grown
organism.

Species 1 ; M. radians. Lanzerote,
Canaries.

Bibl. Haeckel, Monorj. ofMonera, transl.

in Qu. Mic. Jn. ix. n. s. p. 342.

MYXOBTC'TYUM, Haeckel.—A genus
of Mouera.

Char. Several simple shapeless proto-

plasm bodies without vacuoles
;
pseudo-

podia ramifying, anastomosing, and linking

the mass into a net. Reproduction probably
b}' division, each individual producing new
colonies.

Species 1 : M. sociale. Bay of Algesiras.

Bibl. Haeckel, Monog. of Monera, Qa.
Mic. Jn. vol. ix. n. s. 339.

MYXOGAS'TRES.—A family of minute
Gasteromycetous Fungi, of curious and in-

teresting structure, characterized by their
development from a mucilaginous filamen-

tous matrix, out of which arise sac-like

dehiscent peridia, emitting a very remark-
able, often reticulated, filamentous structure,

bearing the spores.

The Myxogastres grow upon bark of trees,

or decayed wood, or on leaves (especially

under certain atmospheric conditions), or on
the ground ; and their evanescent mycelium
consists of diffluent mucilaginous filaments

of varied form and colour. In proportion

as these acquire consistence, there is formed
a crust common to the whole mass, divided
within into chambers, or a number of indi-

viduals appear separate from it and associ-

ated on a common thallus. In the first case

a single peridium is formed, which may be

regarded as a common peridium if we
consider the inner cells as partial peridia

soldered together, while in the second case

each individual has its own peridium. This

peridium, sessile or stalked, is composed of

one or more membranous, papery, or crusta-

ceous coats ; in some cases where there are

two coats, the outer is erustaceous and
persistent, or it is extremely thin and mem-
branous, and breaks up into deciduous scales.

The mode of dehiscence varies. Sometimes
an irregular opening is formed at the sum-
mit, as in 1'hysarum ; sometimes the peri-

dium opens like a little box, as in Crateriani

(fig. 145, p. 203) ; sometimes the upper half

falls off, leaving a cup-shaped base, as in

Arci/ria ; or the membrane may be very

delicate, and break up entirely into little

scales, which fall off and leave the capilli-

tium with its spores naked, as in Stemonitis.

The capillitium or sporiferous structure is

formed of filaments, simple or branched,

free aud loose, or anastomosing so as to form
a network (fig. 147, p. 204) : in Triehia these

have spiral markings, and resemble the

elaters of Hepaticaa (PI. 32. fig. 39). The
filaments are often elastic, and when the

peridium bursts they rise from the bottom
of it, forming a coloured, erect or drooping

plume (Arci/ria). In many species there is

a stalk (columella or sti/lidium) in the centre

of the capillitium. The spores appear to be
produced upon these filaments by Slowing
out from them in the manner of basidio-

spores. They are formed in vast numbers,

and lie, when complete, on the branches aud
in the interstices of the capillitium.

I)e Bary asserts that the mucilaginous

filaments of which the mycelium is formed,

exhibit a creeping movement and a change-

able form, like what is observed in the

Auceb.ka. and that the foundation of the
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peridia is laid by a quantity of the filaments

crowding together into a common mass.

The spores also produce in germination

bodies "which cannot be distinguished from
Amceba, though according to Oorda they
sometimes give rise to threads as in other

Fungi. De Bary considers them animal
organisms ; but this opinion seems to rest on
partial views. In Badhamia, which is

separated from Physarum, the spores are at

first contained in a distinct sac ; and this

appears to be also the case in some Reti-

cularis.

Bibl. Schniitz, Mycologische Beobachtun-
gen ; Linncect, xvi. 188 ; De Bary, Botanische

Zeitung, 1858, p. 357 ; and in Ilofi'meister,

Handb. d. Fhys. Bat. ii. 295.

MYXOMYCE'TES. — The mycelium
threads and spores of the Myxogastbes ex-
hibit pseudopodial movement, and resemble
many of the protozoa in the streaming
circulation of the granular protoplasm. The
movements resemble those of Amoeba and
Gromia ; and the particles fuse together,

forming a Plasmodium. Kiihne states that

the protoplasm of this fungus is formed of a

mixture of different albuminoid matters,

among which are found myosin, leC3rthin,

and a substance very similar to vegetable

cellulose. The spores of JEihalium, accord-

ing to De Bary, rupture their cell-wall, and
the contents escape and become furnished

with one or two cilia and two or three

vacuoles, one of which pulsates. The cilia

are lost after a few days ; and the mass
enlarges and becomes amreboid, and con-

tains several vacuoles. Then an enormous
extension of contractile protoplasmic threads

takes place ; and these give origin to the

fructification. The protoplasm catches up
Algae and sporulea of fungi in its interior. De
Bary considered that in this form the Myxo-
gastric plant was animal ; but the phenomena
simply prove that it is impossible to draw a

hard and fast line between the simplest

animals and plants.

See Myxogastres.
MYXOR'MIA, Berk, and Br.—A genus

of Coniomycetes, containing one species, M.
atroviridis, forming minute cup-like bodies,

on dead leaves of grass. It is allied to

Excipula, but differs in its concatenate spores

being connected by a slender thread, which
frequently breaks off with them ; spores

very gelatinous.

Bibl. Berk, and Br. Ann. Nat. Hist. 2 ser.

v. p. 457, pi. 2. fig-. 9 ; Cooke, Handb. 459.

MYXOT'RICHUM, Kze.—A genus of

Fig. 504.

Dematiei (Hyphomycetous Fungi), growing
on rotten wood, paper, &c. Three species

are described as British : M. ccesium, Fr.
;

M. chartarum, Kze. ; and M. deflexum, Berk.

They form little tufts or downy balls, send-

ing oft' radiating branched filaments. The
spores are described as occurring collected

in masses about the base of the threads.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 335

;

Ann. Nat. Hist. i. p. 260, pi. 8. fig. 9 ; Fries,

Siimma Veq. p. 502 ; Si/st. Myc. iii. p. 348 ;

Church, Ann. N. H. 1862.

MYZOCY TIUM, Schenk.—A genus of

Saprolegnieae (Algae). Allied to Achlya,

Achlgogeton, and Pyihium.

Bibl. Rabenh. Fl. Ala. Eur. iii. p. 277.

MYZOS'TOMA.—A genus of Annelida
parasitic on Comatuln?.

Bibl. Mecznikow, Zeit. f. miss. Zool. xvi.;

Ann. Nat. Hid. v. 18, 1866, p. 40.

N.

NACCA'RIA, Endl —A genus ofCrypto-
nemiacese (Florideous Alga?), containing one
rare British species, N Wigghii, usually

thrown up from deep
water. Its rose-coloured

frond is 6 to 12" high,

and consists of abranch-
ed filiform expansion,

the central axis being
about as thick as a crow-
quill, the branchlets

quadrifariously alter-

nate and clothed with
ramules about 1-12"

long. The cells of the

main axis and branches
of the frond are large

and empty in the centre,

small and closelypacked
at the circumference

;

the ramules are com-
posed of jointed dicho-

tomous filaments having
a whorled arrangement, Magnified 10 diameters,

surrounded by gelati-

nous matter. The difference between the

character of the axes and the ramules is

shown in the figure (fig. 504). The spores

are borne on branches of the filaments of

the ra mules, the fertileramules being swollen

in the middle.

Bibl. Harvey, Brit. Mar. Ah/, p. 152,

pi. 20 D; Phyc. Brit, pi. 38; Gre'ville, A/a.

Brit. pi. 16.

NAIDI'NA.—A family of Annulata, of

the order Olignclueta.

Naccaria Wigghii.

Fragment of a branch
'ith a fertile ramule.
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Char. Body worm-like, annulate or seg-

mented, without suckers or soft leg-like

appendages ; segments furnished with par-
tially retractile bristles or setne, excepting
the first three or four ; head distinct from
the body.
Animals aquatic, living among aquatic

plants, or burrowing in mud. Sexes di-

stinct; propagation by ova and by sponta-

neous transverse division. The bristles are

moved by muscles, and answer the purpose
of legs. They are situated on the upper or

under surface of the body, mostly in rows.
The Nai'dina are remarkable on account

of the singular process of non-sexual multi-
plication which they present before they
attain sexual maturity. A bud is thrown
out between two rings near the middle of
the body, and it is developed into a fresh
individual ; moreover the parent body
separates at this point, and becomes two
individuals. Prior to the detachment of
the bud others are formed from the same
segment. For the anatomy of the group,
see Tubiff.x.

Nais, Mull. Four anterior segments
without upper bristles.

Clicetogaster, Baer. All the segments
without upper bristles.

See Tubtff.x.

Bibl. Schmidt, Mutter's ArcMv, 1846,

p. 406 ; Duges, Ann. des Se. Nat. 1 ser. xv.

p. 310
;
Doyere, Mem. Linn. Sue. of Nor-

mandy, x. ; Claparede, Reek. Geneva, 1861.
NAILS.—These organs, which consist of

modified epidermic formations, are imbedded
posteriorly and laterally in depressions, or

are covered at these parts by a fold of the
skin. The posterior depression (fig. 505 d)

is much deeper than the lateral depressions

(fig-. 506 c).

The nail itself consists of the root (fig.

505Z), the bod}' (/•), and the free end (m).

The root extends over that part of the matrix
furnished with the ridges, and is either en-
tirely lodged in the posterior depression of

the cutis, or the crescentic portion of it is

exposed. The body of the nail is uncovered
except at the sides, which are overlapped by
the lateral folds of the skin.

The portion of the cutis (fig. 506 a) to

which the under surface of the nail, except

that of the anterior free portion, is attached

—the matrix or bed—is covered with ridges

(fig. 506 n) extending from the posterior

part or root of the nail to the convex margin
of the white crescentic portion called the

lunule, where they become larger and
higher, forming plates which run to the end
of the matrix. The margins of the ridges

and plates are covered with short papilla?.

The anterior portion of the matrix of the

nail is very vascular.

The under surface of the root and body
of the nail is covered with depressions and
ridges to adapt itself to those of the matrix.

Two layers are distinguishable in the
nails— an under soft layer (figs. 505 d, 506 e,

•">07 B), corresponding to and directly con-
tinuous with the rete mucosum of the skin,

Fig. 505.

« /

Longitudinal section through the middle of the nail and its matrix, a, matrix and cutis of the back and point
of the finger ; b, rete mucosum of the point of the finger; c, that of the nail; d, that of (he bottom of the root-
fold; e, the same of the back of the finger; f, epidermis of the point of the finger ; g, its origin beneath the margin
nf the nail; h, epidermis of the back of the finger ; i, its termination at the upper surface of the root of the nail ;

k body, I root, m free end of the proper nail.

Magnified 9 diameters,

and the upper horny layer forming the true

nail (figs. 506/, 505 /•, o07 C). The lower
surface of the latter is furnished "with small

ridges ( fig. o07 e), which occupy correspond-

ing furrows in the mucous layer.

In minute structure the soft layer resem-
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bles that of the cutaneous rete, except in

the deeper layers of cells being elongated

and arranged perpendicularly (fig. 507 5).
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The homy portion, or proper nail, con-

sists of epidermic cells, flattened and aggre-

gated into plates or laminae (fig. 507 C). In

Fig. 506.

Transverse section of the nail and its matrix, a. matrix with its ridges (black); 6. cutis of the lateral fold; c,

rete mucosum of the same; <i, rete mucosum <>f the nail with its ridges (white) ; e, epidermic layer of cutaneous
fold

; f, proper substance of the nail, with short teeth on its under surface.

Magnified 8 diameters.

the natural state, these cells are undistin-

guishable, except at the root and the under
surface, where the nail is in contact with
the mucous layer—the remainder merely
exhibiting shorter or longer dark lines, re-

Fig. 507.

§5- I

.%

Transverse section of the body of the nail. A, cutis

of the matrix. S, rete mucosum of the nail. C, epi-

dermis of the same, or proper nail, a, plates of the
matrix ; 6, plates of the rete mucosum of the nail ; a,

ridges of the proper substance of the nail ; d, deeper
perpendicular cells of the rete mucosum of the nail;

e, upper flattened cells of the same;/, nuclei of the

cells of the proper nail,

Magnified 250 diameters.

presenting the flattened nuclei, or indicating

the existence of the laminae. But if a sec-

tion of nail he treated withsolution of caustic

potash or soda, the nucleated cells swell up,

and resume their proper form and appear-
ance.

The blood-vessels of the bed of the nail

form a coarse plexus in the corium of the

matrix, from which loops are given off to

the papillae ; and the proper bed of the nail

has a much finer plexus and loops ascending

to the ridges.

Numerous medullated nerve-fibres lie in

Lamince ot a nail after boiling with solution of caustic
soda or potash. A, side view. B, surface view, a, cell-

membranes ; 6, nuclei seen from above ; c, the same in
side view.

Magnified 350 diameters.

the subcutaneous tissue of the nail-bed and
lose their medullary sheath at the level of
the corium, and then run vertically to the
surface.
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The cutaneous epidermis (fig. 506 e) ex-

tends for a certain distance into the lateral

and posterior depressions of the skin, covers

the anterior portion of the root, the poste-

rior part of the hody, and the lateral mar-
gins of the nails, terminating in a fine layer,

which, however, is nowhere directly conti-

nuous with the substance of the nail.

Bibl. Kblliker, Mile. Anal. ii. and the

Bibl. therein ; Biesiadecki, in Strieker's

Man. Hum. Sf Comp. Hist. (Syd. Soc).

NAIS, Mull. See Naidina.
NAR'COTINE. See Alkaloids, p. 30.

NAS'SULA, Ehr.—A genus of Infusoria,

of the family Trachelina.

Cliar. Body covered with cilia arranged

in longitudinal rows ; mouth surrounded by
a cone of rod-like teeth ; no proboscis nor

ear-like processes.

The gastric sacculi of these animals fre-

quently contain a violet-coloured liquid,

derived from the solution of partly digested

OscillatoricE.

N. elegans (PL 24. fig. 45; b, teeth).

Length 1-144 to 1-120".

N. aurea (PI. 24. fig. 46). Length 1-120".

It is questionable how far this genus is

different from C/iiiodon.

Bibl. Ehr. Infus. p. 338 ; Stein, Infus.

p. 248 ; Cohn, Qu. Mie. Jn. 1859 ; Clap, et

Lach. Etudes.

NAU'PLIUS.—A larval form of some
Crustacea which undergo metamorphosis.

The name was given by O. F. Miiller to the

unsegmented crustacean larvae with a

median frontal eye and three pairs of

swimming-feet, but without a true cara-

pace. In the prawn these microscopic

larvas have no masticating organs even.

This rudimentary larva moults shortly, and
a fold of skin grows across the back behind
the third pair of feet, and four pairs of stout

processes (rudiments of new limbs) sprout

forth on the ventral surface; within the

third pair of feet mandibles are developed.

In a subsequent moult the new limbs come
into action, and the Nauplius becomes a
Zoea.

Bibl. Fritz Miiller (tr. by Dallas), Facts

fur Darwin.
NAVICELL.E, Pseudo- or Psono-

SPBB.MS.—The parasitic Protozoa, the Gre-
garinida, undergo an encysting process, and
their body becomes spherical, motionless,

and covered with a structureless tissue.

The nucleus disappears, and the sarcode of

the animal breaks up into a number of

globular particles, which gradually become

fusiform and boat-shaped. The c}'st bursts

and the NavicellEe are set free; they then
assume an amoeboid condition, and even-

tually develop into the parent form. They
resemble the Navicula? in shape ; but they
have no silex around them.

Bibl. Lieberkiihn, Mem. de TAead. Roy.
de Belg. xvi. ; Van Beneden, Qu. Mic. Journ.

1870, p. 51 ; E. Raj' Lankester, Qu. Mic.

Journ. 1870, p. 58.

NAVIC'ULA, Bory.—A genus of Diato-
maceee.

Char. Frustules single, free ; valves ob-
long, lanceolate or elliptical, sometimes with
the ends narrowed and produced, rarely

constricted in the middle, furnished with a

longitudinal line or keel, and a nodule in

the middle and at each end ;
surface of

valves covered with depressions or dots

arranged in transverse or slightly radiating

rows, producing an appearance of lines,

although both dots and lines are often

invisible \>y ordinary illumination.

The valves are usually symmetrical, and
the keel median ; but in two species the keel

is sigmoid and the valves inequilateral.

Sometimes the keel is double. There is

mostlv a little space between the rows of

dots (PL 11. fig. 8), so that these readily

exhibit transverse lines or striae by unilateral

oblique light : but sometimes they are pretty

uniformly distributed, as in many of the

species belonging to the first section of

Gyrosigma.

The species or forms are very numerous.
Kiitzing describes 170, some of them, how-
ever, belonging to Pinnularia, Gyrosir/ma,

and other genera. Rabenhorst notices 237
species. Manj- may have been derived from
a frustule of a Schizonema or Colletonema
which had escaped from its gelatinous

envelope

!

The formation of sporangia! frustules has
been noticed by us in Navicula amphirhyn-
chus, and they are contained in a siliceous

sporangia! sheath or case. The process is

sufficiently illustrated by the figures (PL 41.

figs. 19-24) : fig. 19, side view of the parent
frustule ; fig. 20, front view of conj ugating
frustules, with young sporangia! sheath

:

fig. 21, empty mature sheath ; fig. 22, crushed
empty sheath and parent frustules in situ

;

fig. 23, sheath, one parent frustule and spo-
raugial frustule in front view ; fig. 24, spo-

rangial frustule in side view.

For description of the movement of

Navicuke, see Diatomace.e.
1. N. cusjridata (PL 11. fig. 6, side view ;
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fig;. 7, front view; a, hoop). Valves lan-

ceolate, somewhat rhomboid, acuminate

;

aquatic; length 1-350 to 1-200". Valves

slightly iridescent, no stria? by ord. ilium.

2. N. didgma (PI. 11. fig. 9). Valves
elliptic-oblong, slightly constricted in the

middle; marine; length 1-000 to 1-300".

Ends sometimes broadly rounded, and the

constriction very deep.

3. N. rhomboides. Valves rhomboid-
lanceolate ; colourless and not striated

by ordin. ilium. ; aquatic ; length 1-350''.

Strife 85 in 1-1000" (Sm.).

4. N. amphirhi/nchus (PI. 41. fig. 19, side

view ; fig. 22, front view of conj ugating
frustules). Valves linear, or nearly so,

suddenly contracted near the produced
and obtuse ends ; aquatic ; length 1-500
to 1-250".

Bibl. Smith, Brit. Diatom, i. 46 ; Kutz.
Bacill. p. 01, and Sp.Alg. p. 69; Grev. Naci-
citla, n. sp., Mic. Trans. 1806, pp. 84 &
120 ; O'Meara, Navicula, pec. forms of, Qu.
Mic. Jn. 1872, xii. p. 283; Rabenh. Fl.

Eur. At;/, i. p. 169.

NEBA'LIA, Leach.—A genus of En-
tomostraca, of the order Phyllopoda, and
family Aspidophora.

Char. Antenna? two pairs, large andrami-
form ; eyes two, stalked; legs twelve pairs,

eight branchial and four natatory ; carapace

large, enclosing head, thorax, and part of

abdomen.
N. bipes (PI. 14. fig. 28). Marine ; body

yellowish ; length 3-8".

Bibl. Baird, Brit. Entom. p. 36 ; Claus
in Sieb. S,- Roll. ZeiUchr. 1872, p. 323.

NECKE'RA,Hedwig.—A genus ofHyp-
noid Mosses.

Elegant little perennial plants, growing
on trunks of trees and shady rocks, having
stems pinnately branched, bearing com-
planate leaves arranged in eight rows.

N. crispa, Dill., found in mountainous
districts, is a large moss, with stems 4 or 6"

long or more, growing horizontally from a

creeping rhizome.

NECTRIA, Fries.—A genus of Sphfe-

riacei (Ascomycetous Fungi), distinguished

from true Sphcerice by the free, membranous,
flaccid, brightly-coloured perithecium, the

pale papilla, and the gelatinous pale nucleus

expelled in the form of a drop or of white
flocks : the asci contain eight pellucid

spores. The imperfect forms of these plants

are described as distinct genera. Thus
Tuberculoma vulgaris, common on bark of

dying or dead trunks, and on dead twigs of

birch especially, ripens into N. cinnabarina
;

this we have observed ; and it is probable
that other Ooniomyeetous forms will require

to be reduced in like manner. Nectria

includes the following Sphcerice of the

British Flora

—

cinnabarina, coccinea, ochra-

cea, aurantia, rosella, citrina, Peziza, san-
cpdnea, episphceria, &c. ; and several new
species are described by Messrs. Berkeley
and Broome.

Bibl. Fries, Summa Veg. p. 387 ; Berk.
& Broome, Ann. N. Hist. 2 ser. xiii. p. 407

;

Cooke's Handb. p. 780.

NEMA'LEO^s, Targioni.—A genus of

Cryptonemiacere (Florideous Algas), con-
taiuing two British species, one, N. multiji-

diwi, not uncommon on shells and stones

near low-water mark. Its frond consists of

a somewhat cartilaginous, simple or once or

twice dichotomous cord, 3 to 6" high and
1 to 2'" in diameter, of a dull purple colour.

The cord consists of a dense axis formed of
interlaced longitudinal filaments, clothed
with horizontal, dichotomously-branched
filaments, moniliform and coloured towards
the circumference of the cord. The fruit

consists of :—1 . favellidia, consisting of glo-

bular masses of " spores " attached singly to

the filaments of the periphery (Mil. Derbes
and Solier say that the single cells arising

from the filaments each discharge one spore
from the interior, so that they are spore-

sacs) ; and 2. collections of antheridia, con-
sisting of minute hyaline cells seated on
the peripheral filaments, exactly correspond-

ing to the spore- sacs, but discharging sper-

matozoids.
Bibl. Harv. Br. Mar. Alg. p. 153, pi. 21B,

Phyc. Brit. pi. 36 ; Derbes and Solier, Ann.
des Sci. Nat. 3 ser. xiv. p. 274, pi. 35 ; Thuret,
ibid. 4 ser. iii. p. 21.

NEMAS'PORA, Fries.—A supposed ge-
nus of Melauconiei (Ooniomyeetous Fungi),
the species of which present two forms, one
bearing minute conidia (Nemaspord) , the
other spores (Libertella, Desmaz.), and which
probably also will be found to exhibit an
asciferous form. N. crocea, Pers. is common
on beech-trees, N. Rosce on roses and lilacs.

They are at first minute gelatinous masses
of conidia, coherent into a nucleus under
the epidermis, devoid of a perithecium ; the

spores finally exude as a gelatinous tendril

;

the spores are curved and of an orange-
colour. Nemaspora consists really of sper-

mogonous fruits, and Libertella of stylospo-

rous fruits of Ascomycetous geneia.

Bibl. Berk. Brit. FL ii. pt. 2. p. 355;
2m
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Fries, Summa Veg. p. 413; Desrnaz. Ann,
des Sc. Nat. 1 se'r. xix. p. 2(30, pi. G. figs. 3-6.

NE-UATHE'CIA.—Wart-like collections

of vertical tilauients found on the surface of

the fronds of the Cryptoneiniaceae ( Flo-
bid Y.2E).

NEAIATOI'DEA —Anorderof Scolecida,

subkingdoni Aunuloida. They are fami-

liarly known as "round worms" or " thread-

worms," and are elongated and cylindrical

in shape. They possess a distinct mouth,

and an alimentary canal with an anus. The
water-system of contractile canals opens

either by lateral pores or near the anterior

and under part of the body. The sexes are

distinct, and the females abound more than

the males. The nervous system is a gan-
glionic ring round the oesophagus, which
sends filaments backwards. The Nematoi-
dea are parasitic and non-parasitic. The
first group inhabit the alimentary canal, the

lung-tubes, or the areolar tissue of man, and
many mammalia ; and the second group
contains amongst other genera the Anguil-
LULiE, which see. The two groups are

united by Ascaris nigrovenosa, which in

succeeding generations is alternately free

and parasitic (Mecznikow and Bastian).

This Ascaris inhabits the lungs of frogs, and
the young become free, passing from the

frog into damp earth or mud. Here they
grow rapidly and become sexually perfect

in a short time. Young, differing some-
what in external characters from the parent

form, are produced by them ; and these

attain merely a certain stage of development
whilst in the moist earth, and arrive at

sexual maturity only after they have become
parasites and are ensconced in the lung of

the frog. The parasites are females.

Bidl. Huxley, JSIem. Comp. Anat. ; Car-
penter, The Microscope ; Bastian, Trans.

Linn. Soc. 18115.

NEMER'TIDA,orRibboii-worms,belong
to the order Turbellaria of the Scolecoid

Aunuloida. They have a long vermiform
shape, a distinctanus and perivisceral cavity

;

but the water-system has no aperture in the

adult. The sexes are distinct, and the

pseudo-haemal system is distinct from the

water-system. Reproduction takes place

by fission, internal gemmation, and by ova.

In Nemertes the egg gives rise to a larva,

from which the adult is developed in a

manner closely anologous to that of the

Echinodermata. See Pilidium.
Bibl. Huxley, Mem. Comp, Anat.
NEOTTIOS'PORA, Desmaz.—A genus

of Sphseronemei (Coniomycetous Fuagi),
remarkable from the fusiform spores being
furnished with three or four terminal threads.
N. Caricum grows upon dead leaves of

sedges, bursting from beneath the epidermis
by a circular black orifice, from which an
orange-coloured (sometimes olive-coloured)

gelatinous mass of spores escapes in the
form of a cirrhus. Diameter of conceptacles
about 1-80".

Bibl. Desmazieres, Ann. des Sc. Nat.
2 ser. xix. p. 346 ; Berk. & Broome, Ann.
Nat. Hist. 2 ser. xiii. p. 379.

NEOTTOPTERIS.—A genus of Asple-
nieae (Polypodioid Ferns). The exotic fern

called Asplenium Nidus belongs here.

NE'PA, Linn.—A genus of Hemipterous
insects.

N. cinerea, the common water-scorpion,

is of a dirty brown colour, the body broad
and flat, with two long terminal respiratory

tubes, the anterior pair of legs stout and
greatly elbowed, the posterior formed for

crawling and not swimming.
PI. 26. fig. 26 represents the tropin. The

labium (i) is three-jointed, with two small
lobes between the second and third joints

;

the four setae (mandibles and maxillae) are

furnished with teeth, directed towards the
free end (and not as shown in the figure)

;

the lingua or tongue (*) is trifld at the apex.

The lateral tracheae are dilated opposite
the thorax to form two internal respiratory

sacs. The eggs are oval, and with seven
reriexed filaments at one end.

Bibl. Westwood, Introduction, &c. ; Du-
four, Rech. s. 1. Hentipteres.

NEPENTHES, L.—A genus of Nepen--
thaceae (Dicotyledonous Plants), in which
the spiral vessels have four parallel fibres

(see Spiral Structures).
NEPHROCYTTUM, Naeg.—A genus of

Palmellacese (Algae). Probabl}' decompo-
sing spores of Spiroi/i/ra.

Bibl. Naeg. Mnzel. Alq. p. 79.

NEPHRO'MIUM, Nyl.—A genus of
Lichenacei.

Char. Thallus membranaceous, fragile,

lurid or glaucescent ; cortical layer con-
tinuous and nerveless. Granular gonima
moniliform, dark caeruleo-virescent. Three
British species.

Bibl. Leighton, Brit. Lich. Flora, p. 104.

NEREID'EA —An order of Annelida,
also called Errantia.

Char. Animal free with setigerous foot-

tubercles. Branchiae in tufts, attached to

the sides of the bodv, in the middle of dor-
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sal region only, or along its entire length.

The Lob-worm, the sea-mouse, and Nereis,

the sea centipede, belong to this group.

Bibl. Milne-Edwards in Todd's Ci/cl.

Anat. 8f Plujs. ; Claparede, Reck. Anat.
Geneve, 1861

;
Quatrefages, Etudes Ann. Sc.

Nat. ser. 3. t. x.-xviii.

NERIUM. See Stomata, and Liber
(p. 450).

NERVES and NERVOUS CENTRES.
—The nervous system is usually regarded
as consisting of two parts : the nerves, which
are divided into the cerebro-spinal aud the

sympathetic; and the nervous centres, re-

presented by the brain and spinal chord,

with which must also be placed the ganglia.

These parts are composed essentially either

of nerve-tubes, nerve-cells, or of both these

elements.

The structural elements are of three kinds,

the nerve-fibres, the ganglion cells, and the

peripheric terminations of the nerves ; and
the nerve-fibres may be arranged in two
groups, the medullated and the non-medul-
lated.

The medullated nerves are most numerous
in the white portion of the nervous centres

and in the nerves. They are slender, soft,

cylindrical filaments, varying in diameter

from 1-20,000 to 1-1100". When quite

recent, they are transparent and apparently

homogeneous (fig. 509, 1 ), but they really

consist of three distinct parts—an envelo-

ping membrane or sheath, a tenacious liquid,

aud asoftbut elastic and probably fibrous axis.

The enveloping membrane is termed the

tubular membrane ; the tenacious substance

is the white substance of Schwann or the

medullary matter ; and the central fibre is

the axis-cylinder, or band of Remak.
The sheath or tubular membrane of the

nerve-tubes is a thin structureless trans-

parent membrane (fig. 510, 1 a, 2, 3 a, 4 a).

Nuclei occur in it; and it strengthens the

nerve-fibres. It is very visible and thick in

the nerves of the mesentery of the frog, and
in the electrical organs of the torpedo.

Usually termed the " tubular " membrane,
it is also called the medullary membrane, or

sheath ; and the name of Schwann is fre-

quently associated with it ; but care must
be taken not to confound this external

limiting structure with the included medul-
lary substance—the so-called white sub-

stance of Schwann.
Within the sheath (figs. 509, 3 b, 510, 3 b,

4 b) is the white substance of Schwann. It is

homogeneous and tenacious in perfectly

fresh nerves, but soon after death becomes
coagulated, sometimes externally only,
giving a double outline to the walls of the
nerve-tubes (fig. 510, 4, oil), or becoming
granular externally, and remaining liquid

internally. It is also easily altered by pres-

sure, sometimes escaping in globules or

masses of various form, from the ends or the
broken sides of the tubes, at others accumu-
lating at intervals in various parts of the
tubes, giving them an elegant varicose ap-
pearance (fig. 511). See Myelin.

Itis frequently called the medulla ofnerves,

and those possessing it are "medullated."
The third structure exists within the last,

in the form of a rounded or flattened, pale,

Fig. 509.

S\ !

Nerve-fibres. 1. From nerves of the dog and rabbit,
in the natural state : a, fine, b, moderate, c, large fibre.

2. From a frog, after the addition of serum : a, drop
forced out by pressure ; b, part of the axial fibre con-
tained in it. 3. From the human spinal marrow, treated
with serum : a, sheath ; b, white substance with a double
outline ; c, axial fibre. 4. Fibre with double outline,

from the human fourth ventricle : a, axial fibre. 5. Two
isolated axial fibres, with a portion of the white sub-
stance adherent to the right-hand one.

Magnified 350 diameters.

Striated band of fibres, occupying- the axis of
the tube, aud called the axis-cylinder (figs.

509, 2 b, 3 c, 4 a, 5; 510, 1 b).

These three structures of nerve are some-
what difficult of demonstration. The outer
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sheath may sometimes be shown by pressing

the nerve-tube, which forces out the white

substance. Boiling- the nerves in absolute

alcohol, with the subsequent addition of

Nerve-tubes. 1. From a frog, after boiling with acetic

acid and alcohol : a, sheath ; i, axial band ; c, crystals

of fat. 2. Isolated sheath of a frog's nerve boiled with
Boda. 3. From the human fourth ventricle, after treat-

ment with soda: ", sheath ; b, white substance exuding
in drops : the axial band has been removed in the pre-
paration. 4. Human, treated with soda: a, sheath; b,

white substance; the axial band not visible,

Magnified 350 diameters.

Fig. 511.

Human nerve-tabes, showing tubes of Ynrious sizes

;

some with a single, others with a double outline ; some
varicose, others with the white substance in a granular
state.

Magnified 350 diameters.

caustic alkali, or in acetic acid, when crys-

tals of i'at separate from the white sub-

stance (fig. 510, 1), will answer the same
purpose. Treatment with strong- nitric acid,

and afterwards with potash, causes the white
substance to exude; aud the axial fibre being
dissolved, the yellow sheath is left empty
and very distinct. Solution of corrosive

sublimate has also been recommended. The
axial band is best seen in nerves treated

with strong acetic acid, orcold absolute alco-

hol, ether, chromic acid, &c, and staining

fluids. Perosmic-acid solution hinders the

coagulation of the medullar}' substance,

which is oily and very refractive, and turns

it black. See Preparation.
Chemically the sheath and axial band

consist of a proteine compound, and the

white substance of a mixture or compound
of fat with protagon.

The medullated nerves invariably contain

the axis-cylinder and possess the medullary
substance of Schwann, but they are not in-

variably included in a tubular membrane or

medullary sheath.

The non-medullated nerves obtain their

name from the absence of the white sub-
stance of Schwann around the axis-cylinder,

aud are of three kinds. The primitive nerve-
fibrils present the simplest form, and are

very fine and thread-like. They are only
visible with powers greater than 500 linear,

and they ma}r be traced to their junction

with ganglion-cells aud thicker nerve-fibres.

Xo internal structure can be distinguished

in them; and they are subject to become
varicose here and there with such reagents

as dilute perosmic acid, aud finally to become
diffluent. They abound in the neighbour-
hood of the termination of other nerves, for

instance, in the retina (see Eye).
The second kind of fibre has been called

naked axis-cylinders,and are thicker than the
primitive fibrils. They are transparent, and
are more or lessstriated longitudinally, being
composed, like the axis-cylinders of medul-
lated nerves, of minute longitudinal fibrils.

When connected with multipolar ganglion-
cells this fibrillation is ofteti distinct under
the action of reagents. They have only been
traced for short distances ; and it is evident
that they and the primitive fibrils may
become covered with a " sheath " and merge
into the medullated type. The third kiud
consists of a thicker or thinner bundle of

primitive nerve-fibrils, according to the kind
of axis-cylinder present, united together by
a structureless, perfectly transparent, ex-
tremely thin nucleated tissue—the tubular

sheath of the medullated fibres.
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In the cerebrospinal nerves, the nerve-

tubes are aggregated into bundles, and sur-

rounded by an envelope of areolar tissue,

called the neurilemma, in which blood-
vessels ramify, thus corresponding with the

arrangement of the primitive fibrillse of
muscle. Sometimes, towards the termina-
tions of the nerves, the neurilemma appears
as a homogeneous membrane with elongated
nuclei.

Branching or division of all the nerve
fibres, except the non-medullated primitive

kind, occurs occasionally in and near the
nervous centres and in the nerve-trunks, and
frequently in the peripheric extremity. The
best example of peripheral division is in the
electric eel, where one medullated fibre

divides millions of times to supply the sub-
cutaneous fat-like organ. Division into

numerous fibres may be seen in sections of
the spinal cord of the ox treated with car-

mine and ammonia.
In the grey, sympathetic, or ganglionic

nerves, the fibres of which are sometimes
called gelatinous fibres, the nerves are paler
than those of most of the cerebro-spinal
nerves, and they are both medullated and
non-medullated, and some nerve-tubes are

of medium size and present dark edges.
They are scattered through a more copious
areolar sheath or neurilemma of mostly
longitudinal fibres (Remak's fibres), con-

taining numerous elongated nuclei (fig'

512).

Nerve-cells, nerve-corpuscles, or ganglion-

cells are masses of fibrillar protoplasm, gra-

From the human sympathetic. A. Portion of a grey
fibre treated with acetic acid : a, fine nerve-tubes ; b,

nuclei of Remak's fibres. B. Three ganglion-globules,
one with a pale process.

Magnified 350 diameters.

nular and faintly coloured, but without a

cell-wall ; they have each a nucleus and
nucleolus. They are most numerous in the

cineritious or dark portions of the nervous
centres, and in the ganglia ; but they are

met with in the trunks and terminal expan-
sions of nerves, as the retina, &c. Some
are furnished with a nucleated capsule

(fig. 513, 2 a) ; this is easily seen in the

Eig. 513

Nerve-cells and fibres from the auditory nerve. 1. Nerve-cell with the origin of a fibre, from the anastomosis
between the facial and auditory nerve in the meatuB auditorius externusof the ox: a, cell-membrane," 6, contents;
c, pigment; d, nucleus; e, prolongation of the sheath upon the nerve-tube; f, nerve-tube. 2. Two nerve-cellB with,

tubes from the auditory nerve of the os : a, sheath with nuclei; b, protoplasm, fibrillar really; c,nucleus; tf,origin

of tube, with nucleated" sheath ; e, tubes. 3. Separate contents of a nerve-cell with a nucleus and two nncleoli.

Magnified 350 diameters.
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cells of the ganglia, but with difficulty in

those of the central organs.

They are rounded, elongate, pyriform, or

angular (fig. 513). Some of them are sim-
ple, others are furnished with one, two, or

more simple or branched processes ; hence
they are described respectively as uni-, bi-,

or multipolar. Their contents are a soft,

tenacious, but fibrillar mass (fig. 513, 3),

consisting of a clear, homogeneous, proteine

basis, and a number of larger and smaller

granules, as well as a nucleus and nucleolus.

In size they are very variable, from 1-5000
to 1-500". The granules are sometimes
colourless, at others yellow, brown, or

black ; and occasionally these are aggre-
gated to form a mass.

In the sympathetic, the ganglion-cells

have a proper nucleated capsule, and their

commonest shapes are the oval, round,
and the fusiform, some being almost rect-

angular. They are of all sizes ; and large

and small are grouped together.

Most are multipolar ; and their processes

unite with those of the cells or run into

nerves.

The capsule is the analogue of the tubular
sheath of the nerves, and consists of
nucleated connective tissue. Flattened
polygonal cells have been observed on the
inner surface of the capsules ; and they
sometimes exhibit concentric striation with
interspersed nuclei.

A number of fine fibres radiating from
the nucleus and nucleolus may be seen
traversing the cell-substance, which con-
tains granular, yellow or reddish-brown
pigment. Chloride of gold renders the
nucleus very distinct ; and it appears to be
traversed by filaments proceeding from the
nucleolus. Beale has shown that two pro-
cesses are given off from the small end of
the bell-shaped ganglion-cells of the sym-
pathetic in the frog ; and that whilst one
pursues a straight course, the other forms a
series of coils around it ; and both lie within
a nucleated sheath, which is continuous
with that of the ganglion-cell.

_
Intermingled with the cells in the cineri-

tious matter of the nervous centres, is a
finely granular pale substance resembling
that within the cells, also aggregations of
free nuclei.

Origin nf Kcrvc-filres. — The ganglion-
cells, whether multipolar or unipolar, are in
continuity with nerve-fibres. Some gan-
glion-cells are merely nucleated dilatations
of the axis-cylinder ; and others, which are

also bipolar, are true ganglion-cells; for the

more or less globular cell-mass is continuous

with the axis-cylinder and with the granu-
lar matter of the medullary matter, but the
tubular sheath of the nerve stops short of

the cell.

Multipolar ganglion-cells are invariably

connected with one medullated nerve-fibre,

which passes off without branching or

diminishing its calibre. Its axis-cylinder,

which is fibrous in texture, is continuous

with the fibrillar structure of the protoplasm
of the ganglion-cell, and it becomes invested

with the medullary sheath soon after leaving

the cell. The rest of the processes either

communicate with other multipolar cells

or break up, after repeated branching, into

a great number of processes, which, how-
ever, are clearly continuous with the
fibrillar protoplasm of the cell, but which
are uncovered by any medullary sheath.

Their ultimate termination is doubtful ; but
it is inferred that many of them become
continuouswith the axis-cylinders of nerves.

So fibrillar are the processes (under reagents),
and so fibrous is the appearance of the

ganglion cell-mass, deficient as it is of cell-

wall, that it is imagined that the fibrous

structure of the axis-cylinders is continuous

with that of each other through the cell-

substance. Doubtless many nerve-fibres

originate from very small cells, which are

imbedded in the grey substance, and which
are usually destroyed by the processes of

manipulation and preparation.

The ganglia consist of nerve-tubes either

separate or united into bundles, intermin-

gled with nerve-cells, from wbich some
of the nerve-tubes arise. The tubes and
cells are imbedded in or supported by a
stroma of areolar tissue, sometimes homo-
geneous, at others more or less distinctly

fibrous, forming an apparent sheath to the
ganglia, and ending in numerous septa,

rare]}7 but occasionally forming a distinct

envelope to the individual cells ; sometimes
it consists of elongated, triangular, or

spindle-shaped nucleated cells— in short,

corresponding to areolar tissue in various
stages of development.
The general anatomy of the nervous

centres is included in all standard anatomi-
cal works. The Spixal cord will be
noticed under that head ; and it is there-
fore only necessary to refer to the histology
of certain parts of the brain which are more
or less typical. The structure of the con-
volutions of the outside of the brain, and
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the relation of the grey and white elements,
differ in several parts of the organ ; hut the

Fig. 514

Cells from the central grey substance of the human
spinal marrow. Some are connective-tissue cells.

Magnified 350 diameters.

following description is generally correct.

Beneath the investing membrane, the pia

mater, is the superficial structure of the

brain, which may he divided more or less

arbitrarily into five or eight layers. The
outer layer is one of unevenly distributed

and more or less varicose nerve-tubes of

different sizes running horizontally ; they

are medullated, but are not covered with
the tubular sheath. Separated by and
resting on a pale layer of sparely nucleated

protoplasm, they are even sometimes absent

in certain positions ; and in others the pro-

toplasmic layer gives place to a densely

nucleated protoplasm. These elements, as

a whole, constitute ' the first layer ; and
ganglionic cells are rare in it. Much of it

is non-nervous, and consists of Neuroglia
matter, some of which is amorphous and
some is organized. The amorphous proto-

plasm becomes cloudy after death, and it

contains organized and minute fibrils and
very small dark molecules; Nuclei also,

which are pale and pellucid and surrounded
with protoplasm in a stellate shape with
processes, are probably continuous with the

minute fibrils ; and the whole is said to

belong to connective tissue rather than to

nerve. There are, however, true nerve-cells

with processes in this outer layer.

The second layer is characterized by

Fig. 515.

Large cells from the grey cortical layer of the hcman cerebellum. Magnified 350 diameters.

close-set, small, pyramidal nerve-corpuscles;

and the third layer has larger cells of the

same shape, but less closely placed. The

cells for the most part, but not universally,

are pyramidal ; the apex is a long slender
process of the protoplasm, which, without
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a cell-wall, surrounds a triangular nucleus

whose apex sometimes passes into this

process, which is often branched at the

end. The base has a process which usually

passes backwards out of sight, and is not

generally admitted to exist ; and numerous
others come off as lateral basal processes.

These well-marked cells are therefore truly

fusiform, and have lateral processes. Nerve-
tubes are met with iu the third layer, passing

downwards in fasciculi. The fourth layer

consists of small and very closely arranged

cells of irregular shape, which give off

Fig. 510.

several very delicate processes ; and the

nerve-fibres of the last layer pass down
through this and the fifth layer to the

medullary lamina. The fifth layer has
spindle-shaped bodies in it, which are

usually placed parallel with the bases of

the large cells of the third layer. They
have a process in front and behind, and
apparently they develop lateral processes

which are directed towards the free surface

of the brain. They may be nerve-cells ; but

some anatomists consider them to be con-

nective-tissue corpuscles. The medullary

Fig. 517.

Wf '<'

mm

Fig. 516. Sixth thoracic sympathetic ganglion of the left mde of a rabbit, seen from behind, after treatment with

soda. T. 2, trunk of sympathetic ; K.c, communicating branches, each bifurcating ; Spl. splanchnic branch ;.S, gan-

glial branch, with large and small branches probably going to vessels; g, ganglion-globules and ganglia fibres.

Magnified 40 diameters.
Fig. 517. 1. Ganglion-globules from a spinal ganglion of a four-months human foetus: a, nucleus in the pale

process of the cell. 2. Nerve-tubes in development, from a two-months human foetus. 3. Cells from the cineri-

tious cerebral substance of the same fcetus.

Fig. 518. 1. Two nerve-fibres from the ischiatic nerve of a four-months foetus. 2. Nerve-tubes from a newly-

born rabbit : a, sheath ; b, nucleus ; c, white substance. 3. Nerve-fibre from the tail of a tadpole : a, b, c, as above ;

at d the fibre has still the embryonic character.

layer, which underlies the fifth layer, com-
mences from fasciculi of fibres, which pass

down from the third layer and receive

others from the fourth and lifth. The

nerves then rim at right angles with their

former course, and constitute a portion

of the superficial white substance of the

brain. They are medullated, but have no
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tubular sheath. The so-called connective
tissue of the first and fifth layers is, as

Clelland has shown, very protoplasmic.
In some portions of the brain (for in-

stance, in the cornu ammonis of man ) the
fourth and fifth layers do not exist, and the
second layer has none of the small pyra-
midal cells

; the larger preponderate in the
region.

The structure of the olfactory lobe affords

another type of structure (see Olfactory
organ).
The cerebellum, so far as its external

structure is concerned, has some histological

elements different from those of the brain

;

but the arrangement is more or less in

arbitrary layers. Externally it is united to

the pia mater by processes of connective
tissue

; and beneath these is the pure grey
first layer. This external layer contains

protoplasmic matter and connective- tissue-
looking cells, like the cortex of the brain

;

and there are also small fusiform nerve-
corpuscles, which are in connexion "with a

layer of transverse and finely varicose

nerve-tubes. The second layer contains a

large number of the so-called corpuscles of

Purkinje arranged in a single layer. These
are large cells, with their rounded bases

placed away from the surface of the cere-

bellum, towards which one or more pro-
longations of the cell pass for some distance,

branching according to some microscopists.

The cells appear to be invested with a

hyaline sheath. The internal layer (third)

presents a great similarity to the granule-

layers of the olfactory lobes ; it consists of

a very delicate protoplasm, including crowds
of minute naked granules, which branch
occasionally like excessively minute mul-
tipolar cells. This layer rests on niedullated

nerve-fibres, in which some of the grannies

above mentioned are occasionally found. •

The nerves are developed from the ele-

mentary embryonic cells, which at first

appear rounded or slightly elongated and
somewhat flattened. In their further growth,

they either retain the primitive shape (fig.

517), or send out persistent lateral pro-

cesses, so forming nerve-cells or ganglion-

globules; or the processes of adjacent cells

unite into nucleated fibres, much resembling

those of the sympathetic system, in which
the white substance and axial fibre of the

nerve-tubes are formed as secondary depo-
sits (fig. 518).

In atrophy and degeneration of the ner-

vous elements, the nerve - cells become

loaded with fat and pigment, and the walls

of the nerve-tubes thinner, brittle, and the

white substance more or less replaced by
granules of fat.

Termination of Nerves. See Eye, Ol-
factory Organ, Muscle, Kraus's Cor-
puscles, Pacinian Corpuscles, Sali-

vary Glands, Skin.

Bibl. KoUiker, Mik. Anat. 2; Todd,
Oycl. Anat. and Phys. iii. ; Paget, Brit, and
For. Med, Rev. 1842, xiv. ; Gerlach, Mik.
Stud. ; Kemak, Monatsb. d, Acad, d. IViss. zu

Berlin, 1853 ; Max Schultze, Obs. de struct,

ceU.fibr. nerv. Bonn, 1868 ; Lister & Turner,

Qu. Mic. Jn, I860, p. 29 ; Mayer, in Stride.

Hum. §• Comp. Hist.
;
Meynert, in Shriek,

op. cit. ; Deiters, Ureters, u. Gehirn u. Mark
d. Mensch. Brunswick, 1865 ; L. Clarke,

Phil. Trans. 1858 & 1868 ; Proc. Roy. Soc.

1863; Strieker, Qu, Mic. Jn, x. 71; L.

Beale, Phil. Trans. 1860, 1862, 1863, 1864,

Croonian Lecture, 1865 ; Archiv .of Med.
vol. v. ; Qu, Mic. Jn. n. s. vols. iv. & v.

;

M. Mik. Jn, 1872 ; How to Work, 4th ed.

;

Clelland, Qu. Mic. Jn. 1870, p. 126; F.

Darwin, Qu. Mic. Jn. 1874, p. 110; Schmidt,
M. Mic. Jn. May 1864, p. 200.

NEUROGLIA.—A granular connective

tissue, which surrounds the nerve-fibres in

the spinal cord and brain, and which con-

tains fine elastic fibres and cells. It is a
provision against the various movements to

which the nervous centres are exposed.

Bibl. Gerlach, in Strieker, Man, Hum.
8r Comp. Hist, ii. 335.

NEUROP'TERA.—An order of Insects,

containing the Dragonflies (Libelluli-
d^:), &c.

NEW ZEALAND FLAX. See Phor-
mium and Textile substances.
NICOTH'OE, Aud. & Edw.—A genus of

Crustacea, of the order Siphonostoma, and
family Ergasilidse.

N. astaci (PL 14. fig. 3G, fem.) is found
upon the gills of the lobster.

The sides of the body are extended into

two remarkable lobes, containing the ovaries

(a) and the intestinal canal.

Bibl. Baird, Brit. Entom. p. 300; Van
Beneden, Ann. des. Sc. Nat. 3 ser. xiii.

NIDULARIA'CEI.—A small family of

Gasteromycetous Fungi, including the Ni-
dularini or bird's-nest-like Fungi, and the

Carpoboli, which contain only one concep-
tacle. They are curious and very interest-

ing Fungi, growing on the ground among
decaying sticks, dung, &c, bearing upon the

flocculent mycelium yellow or dull-coloured
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fruits or receptacles (fig-. 519). The ex-

ternal part of the receptacle consists of a

more or less globular or ovate peridium,

Fig. 519. Fig. 520.

«S<

Cyathua verrucosus.

Fig. 519. A ripe receptacle. Nat. size.

Fig. 520. The same, opened vertically.

which hursts when mature, in the Carpoboli

by a lid or by more or less regular slits, in

the Nidularini by an
orifice which enlarges

so that the mouth be-

comes turned out as a

spreading lip around a
cup-shaped cavity (fig.

519). The Carpoboli,

containing only onecon-
ceptacle, project this

out with elasticitywhen
ripe. The Nidularini

contain many concep-

tacles lying like eggs in

a nest (figs. 519, 520),
in Cyathtts and Crucibu-

lum (fig-. 521) attached

by a funiculus. The _

conceptacles is alike in all. The envelope

of each is triple (fig. 522) ; and they form

Fig. 522.

Crucibulum vulgare.

A conceptacle detached
from the receptacle.

Magnified 12 diams.

structure of the

Cyathua vernicosus.

A nearly ripe receptacle, cut open vertically, showing
the two halves filled with conceptacles.

Magnified 3 diameters.

a cavity lined by delicate filaments which
converge towards the centre, where their

extremities are expanded into basidia

crowned by four spores (fig. 523), which

are cylindrical and almost sessile. The
filaments being of very unequal length, the

Cyathua etriutus.

Basidia and spores from the fertile layer of a
conceptacle.

Magnified 250 diameters.

Fig. 524. Fig. 525. Fig. 526.

Cyathua striatua.

Fig. 52i. Vertical section of ayoung receptacle. Magn.
10 diams.

Another, more advanced. Magn. 10 diams.
Another, still more advanced. Magn. 5 diams.

Fig.

Fig.

525. .

526.

basidia are intermingled with them in the

cavity of the conceptacle, not forming a

definitely marked layer.

Little is known of Atraetobohts : but there

is some reason to believe that it is merely
the eggs of an Acarus belonging to the

genus Maphignaifms.
Bidl. Tul'asne, L.-R. and C, Beck, stir

les Nidular. Ann. des Sc. Nat. 3 ser. i. 41

;

Schmitz, Myeol. Beobaeht. Linneea, xvi. 141

;

Sachs, Sot. Zeit. xiii. p. 823.

NIPHOB'OLUS, Kaulf.—A genus of To-
lypodiese (Ferns),with elegantly articulated

veins and numerous naked sori at the tips

of free branchlets.

NITELLA. See Chahacfje.
NITOPHYL'LUM, Greville.—A genus

of DelesseriacesB (Florideous Alga;), con-

taining about half-a-dozen British species,

onlvtwo of which are commonly met with.
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Their fronds are membranaceous, of reticu-

lated (parenchimatous) structure, mostly

rosy red, without ribs, or with irregular ribs

towards the base. The membranously ex-

panded frond of N.punctatum, 4 to 12" high,

is either regularly dichotomously divided or

parted into two or three principal lobes,

which have a border of dichotomous wedge-
shaped lobes. N. lacerum has the frond 2

to 10" high, much dichotomously divided

and marked with flexuous veins, the seg-

ments mostly linear, waved or fringed at

the margins. The fructification consists

of spores, tetraspores, and antheridia. 1.

The spores are contained in coccidia, sessile

on the fronds, the spores arising from tufted

filaments; 2. the tetraspores form distinct

scattered spots on the frond; 3. the an-

theridia are minute cellules standing per-

pendicularly on the surface of the frond,

collected into patches, only distinguishable

by the help of the microscope.

Bibl. Harvey, Brit. Mar. Ah/, p. 116,

pi. 15 B; Phyc. Brit. pis. 202, '203, 247,

&c. ; Greville, Ahj. Brit. pi. 12; Thuret,

Ann. des Sc. Nat. 4 ser. iii. p. 22.

NITRATE OF POTASH. See Potash,
Nitrate of.

NITRIC ACID is useful as a reagent

(Inteod. p. xl), and for separating the

organic matter of the Diatomacea; from the

siliceous valves.

NITZSCHTA, Denny (JAatJieim).—

A

genus of Anoplura.

JV. Burmeisteri is the louse of the com-
mon swift (Ci/psehts opus).

Bibl. Denny, Monogr. Anopl. p. 230.

NITZSCHTA.—A genus of Annulata.

Bibl. Johnst. Non-parasitic TFb/'»i.s,1855.

NITZSCHTA, Hass.—A genus of Dia-

tomaeese.

Char. Frustules free, single, compressed,

usually elongate, straight, arched, or sig-

moid, with a longitudinal, not median, ex-

ternal keel (?), and one or more longitudi-

nal rows of puncta ; suture in front view of

frustules not median.

The valves have no nodules ; we have

not been able to satisfy ourselves of the pre-

sence of the external keel ; upon the por-

tions of the valves forming the middle of

the side view of the frustules are one or two
longitudinal rows of slightly elongate dots

or puncta (PI. 13. fig. 10 d), often visible

under ordinary illumin. ; surface of valves

covered with smaller dots, mostly opposite

(not quincuncial) (fig. 10 d), invisible under

ordinary illumination.

The frustules and valves are either linear,

lanceolate, or of intermediate forms, some-
times constricted or beaked.

1. N siymoidea (PI. 13. fig. 9 : a, side

view ; b, front view) ; length 1-75".

2. JV. lanceolata (PI. 13. fig. 10 : a, front

view of frustule ; b, front view of single

valve ; e, side view of frustule) ; length
1-150".

Fig. 10 a is too broad ; the form of the
frustules is best represented by 10 b ; 10 d
exhibits the two kinds of markings as seen

with the stops, &c.

3. N. longissima (iV. birostrata, Sm.) (P1.13.

fig. 11 : a, side view ; b, front view) ; length
1-70".

4. JV! acicularis (PI. 13. fig. 13 b) ; length
1-300".

5. N. reversa (PL 13. fig. 12).

G. N. tcenia (PI. 13. fig. 13 b) ; length
1-250".

Bibl. Smith, Brit. Diat. p. 37; Hassall,

Freshwater Ah/a>, p. 435 ; Rabenht. Fl.

Eur. Alg. i. 149.

NITZSCHIEL'LA, Rabenh.—A genus
of Diatomaceee.

The generic characters resemble those
of Nitzschia ; but the apices are greatly

attenuated, elongated, and sometimes
twisted.

Bibl. Rabenh. Fl. Evr. Ahj. i. 163.

NOBERT'S PLATES, or Lines.—M.
Nobert, of Greifswald in Prussia, has ruled

lines so closely on glass by means of a
diamond attached to a very beautiful in-

strument, that a test for definition and
angular aperture has been produced second
to none in excellence. What is known as

Nobert's Test is a plate of glass, on a small

space of which, not exceeding one fiftieth

of an inch in breadth, are ruled ten or more
series of lines, forming as many separate

bands of equal breadth. In each of these

bands the lines are ruled at a certain known
distance ; and the distances are so adjusted
in the successive bands as to form a regu-

larly diminishing series, and thus to present

a succession of tests of progressively in-

creasing difficulty. The distances of the
lines differ on different plates, all the bands
in some series being resolvable under a
good objective of l-4th inch focus, whilst
the closest bands in others defy the resolving

power of a l-12th inch objective of large

aperture. The most recent of these test-

plates have nineteen bands, and their lines

are ruled at the following distances, ex-

pressed in parts of a Paris line, which is to
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an English inch as -0S8 to 1-000, or as 11

to 125.

Band Band.

1. l-1000tli 11. l-0000th

2. l-1500th 12. 1-G500th

3. l-2000th 18. 1 -7000th

4. l-2500th 14. l-7500th

5. l-3000th 15. l-8000th

6. 1 -3500th 16. l-8500th

7. l-4000th 17. 1 -9000th
8. l-4500th 18. l-9500th

9. 1 -5000th 19. l-10000th
10. l-6500th

These lines have been resolved by im-
proved object-glasses. The mathematical
certainty with which the degree of ap-
proximation of these lines may be ascer-

tained, and the regular gradation of the

series which they present, gives to M. Xo-
bert's test-plate a very high value for the

determination of the relative merits of dif-

ferent objectives, of that class, at least, in

which angular aperture and definition are

of the first importance.

Bibl. Beale, How to Work ; Carpenter,

lite Microscope ; Woodward, M. Alio. Jn.

1871, 118, 1872, 227.

NOCTILU'CA, Suriray.—A genns of

Rhizopoda.

N. miliaris is spherical or nearly so, of

about the size of a pin's-head, with a ten-

tacle-like, transversely striated, and curved
process arising from it, and by means of

which it propels itself through the water.

Near its attachment is the opening termed
the mouth, on one side of which a tooth-

like projection is placed. The mouth leads

by means of a tubular gullet to an irregular

hollow in the sarcode of the interior of the

a. imal. This is the stomach, which has a

definite anal opening. Around the stomach
is a granular homogeneous glutinous sub-

stance with indistinct fibrillation, This is

the seat of granular movement, and ends in

a mesh-like expansion beneath the skin.

There is a nucleus ; but no vacuoles have
been observed. The part to which the

curved process is attached is plicate and
depressed, so as to render the body some-
what bilobed ; it has no carapace. The
body is of gelatinous consistence, and sur-

rounded by a smooth or wrinkled membrane.
Multiplication takes place by subdivision

and internal gemmation. Sexual union
also takes place, the animals placing their

anal apertures close to one another, and
through these a protoplasmic bridge is

formed, which imites the nuclei of the two
individuals. Later at the points of contact

the outlines of the two Noctiluc-se fuse, and
the nuclei become one. At last a large

individual represents the two. Swarm-
spores, which become tailed and ciliated

and furnished with the tooth process, are

formed within the united Noctiluere and
escape.

It is phosphorescent, rendering the sea

luminous by night ; but under the micro-

scope the luminosity does not appear to be
universal and uniform, but is dependent
upon a number of repeated flashes. It is

increased by physical and chemical agents.

Bibl. Quatrefages, Ann. des Sc. Nat. 3 ser.

xiv. ; Gosse, Nat. liamb. He. ; Krohn, Wieg-
mann's Archie, 1852 ; Iluxlev, Mia: Journ.

1855 ; Brightwell, Ann. Nat.'Hist. 1850. vi.

;

Micr. Journ. v. 185 ; Pring, Phil. Mag,
1849; Cienkowski, Schultz. Archiv, 1871;
Carus, Man. Zool. ; Webb, Qu. Mic. Jn.

vol. iii. ; Busch, Qu. Mic. Jn. iii.

NODOSA'EIA, Lamk.—A subgenus of

Hyaline Foraminifera. Shell elongate,

straight, rounded, conical or cylindrical,

with distinct or close-set chambers, smooth,
ridged, or spined ; orifice terminal, mostly
produced and round (N. raphanus, PI. 18.

tig. 29). It passes by curvature into Dcn-
talina &c, by eccentricity of aperture into

Marginulina &c, and by compression into

Lingulina and Frondicularia.

Found in Carboniferous and Permian
rocks; abundant in the Trias and Lias, and
in many strata of later date : living in many
seas in rather deep water.

Bibl. D'Orbigny, For. Foss. Tien. 38

;

Williamson, Pec. For. 14 ; Morris, Cat. Brit.

Foss. 37 ; Parker and Jones, Ann. N. II. 3.

iii. 478 ; Carpenter, Introd. For. 161.

NODOSAKTNA, P. & J. — A genus
(strictly a type species) of Hyaline Fora-
minifera. Its chief subgroups are Nodosaria
and Cristcl/aria, which are one in essential

characters of structure and mode of growth :

Glandnlina, Lingulina, P/cntalina, Pinudina,
Taginulina, Marginulina, F/abcl/ina, Fron-
dicularia, and others are subsidiary forms.

No line of division can be drawn between
these approximate allies; for the straight,

the curved, and the spiral lose themselves
in each other—the amount of curvature and
of spirality, and the greater or less closeness

of the chambers and of the whorls being
varying characters. The style of ornament,

chiefly longitudinal ribbings, passing into

spines and tubercles, is the same throughout
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(see PL 18. figs. 28, 29, 30, 31, 32, 33, 34,

35, 37, 38, 39).

Bibl. Parker and Jones, Aim. N~. II. 3.

iii. 477 ; Carpenter, Introd. For. 159.

NCEUATE'LIA, Fr.—A genus of Tre-

mellini (Hymenomycetous Fungi) distin-

guished by the presence of a central nucleus

distinguished from the gelatinous surround-

ing substance. N. encephala is common in

subalpine countries on larch rails, looking

like a small brain, as the name implies.

Bibl. Fr. Ep. p. -591 ; Berk. Out/, p. 290

;

Cooke, Handb. p. 350.

NOLEL'LA, Gosse.—A genus of Infuu-

dibulate Ctenostomatous Polyzoa, of the

family Vesiculariadse.

Distinguished by the erect, subcylindrical

cells, crowded on tubes forming an unde-

fined incrusting mat ; tentacles eighteen,

forming a bell. One species :

N. stipitata.

Bibl. Gosse, Mar. Zool. ii. 21.

NONIONTNA, D'Orb.—A subgenus of

the Hyaline Foraminifera, subordinate to

Polystometta. Shell nautiloid, usually sym-
metrical ; many chambers, opening with a

transverse slit at the base (V. crassula, PL
47. fig. 18). By septal modifications it passes

into Polystometta (P. striato-jninctata, and
P. crispa, PL 47. figs. 19, 20).

Konionina is not known for certain in

strataoldei than tkeChalkandtheTertiaries.

It still abounds in shallow seas of temperate

latitudes.

Bibl. D'Orbigny, For. Foss. Vien. 109

;

Parker & Jones, Ann. V. H. 3. v. 102 ; Car-

penter, Introd. For. 286.

NORMANDI'NA, NyL—A genus of Py-
renodei (Lichenacei).

Oiar. Thallus squamose, squamulae thin,

rotundate. Apotheeia black, immersed.

N. Icetevirens, Turn. & Borr., common on

damp earth.

Bibl. Leightou, Brit. lick. Flora, p. 408.

NOSTOC, Vaucher.—The typical genus

Fig. 527.

Nostoc commune.

Natural size.

ened pellicle or rind enclosing the fronds,

which are composed of a gelatinous sub-

stance (fig. 527) in which are imbedded
numerous more or less beaded filaments

(fig: 523). The filaments are composed of

rows of cells (PL 4. tig. 7) which increase

the length by repeated transverse subdivi-

Fig. 628.

of the Jfostochacese, distinguished from the

allied genera by the definitely formed hard-

Nostoc eseruleum.

Filaments. Magnified 200 diameters.

sion ; here and there appear larger cells

(«, c) which appear brighter than the rest

;

these seem to be what Kiitzing calls the

spermatid or spermatic cells, but they more
resemble the vesicular cells of the allied

genera. The filaments break up after a
time into short fragments, which by cell-

division produce new filaments. Thuret
has observed this process in j\

r
. verrucosum

(iV. Mouc/eotii, Breb.) ; he states that the

pellicle of the frond bursts, allowing the
gelatinous mass to escape, and the filaments

to spread abroad in the water ; these are

seen, by the aid of the microscope, to con-
sist of short straightish

pieces, which, as first obser-

ved by Vaucher, are endowed
with the power of moving
slowly along in the direction

of their length ; after a time
they cease to move, and a
new gelatinous envelope is

formed around each piece

like a transparent sheath.

They soon become enlarged
considerably, and then divide

in the direction of the length of
thefilament (fig. 529), which
becomes so disintegrated that

the filament forms a spiral,

by the increase of which
through further transverse

cell-division, the mass be- Magn.soodiams.
comes confused, until the de-

velopment of a greater quantity of the gela-

tinous matter makes the filaments more
distinct. The same process was observed
in N. vesicarium, D.C. : and Thuret con-

529.

QD

L

DO

\w
Nostoc

Teirucosum.

Filaments mul-
tiplying by
subdivision.
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siders it likely that this mode of reproduc-
tion extends to the other species. We find

that the gelatinous fronds break up when
kept in water, and the colourless cells be-

come green. Nothing is known of the im-
port of the enlarged, brighter cells.

The resemblance of the Nostocs to the

species of Collema (Lichens) has attracted

much attention ; and Braxton Hicks has

shown that there is very strong evidence

that the Nostocs are really the gonidia of

Lichens. See his admirable noticeinQw. Mic.

Jn. i. n. s. 1861, p. 90. The memoir of Sachs
on this subject is deserving- of attention.

The gelatinous fronds of the British

species of this genus are found on damp
ground, wet rocks, mosses, &c, and free or

attached to stones, in fresh water (PL 4.

fig. 7). The species are very numerous,
and the following only can be noticed.

* Frond globose or subglobose.

1. Nostoc minutissimum, Kiitzing. Frond
globose, from 1-30 to 1-4'" ; filaments equal,

deep aeruginous green, densely entangled

;

periderm growing brown.
2. N. lichenoides, Vaucher. Fronds from

the size of a mustard-seed to that of a pea,

aggregated and heaped together ; filaments

equal, loosely entangled, seruginous or oli-

vaceous
;
periderm pellucid, colourless, firm.

(3. resiearium ; larger, soft, with a fus-

cous distinctperiderm, mucouswithin, some-
times hollow.

3. N. sphcericum, Vaucher. Frond the

size of a pea, firni, blackish seruginous or

somewhat olive-coloured, soft within ; fila-

ments pale green, loosely entangled
;
peri-

derm firm, colourless or fuscescent, sub-
opaque. On stones in mountain rivulets.

Meneghini states that, when dried and again
moistened, it emits a pleasant odour like

violets. Hassall thinks it probably an im-
mature form of N. foliacewn.

4. N. condemn, Lyngbye. Frond from
the size of a pea to that of a sloe (rarely

larger), very soft and slimy, pale serpiginous
blue ; filaments unequal, loosely entwined,
joints oblong-elliptical; periderm colour-
less, pellucid, soft. Attached to mosses in

fl owing water or very moist places.

5. N. pruniforme, Agardh. Frond the
size of a large round plum, deep seruginous
green, very soft and watery within ; fila-

ments unequal, bright saruginous green,
loosely entangled, joints subdepressed, dimi-
diate; periderm leathery, crystalline. Fronds
unattached, in freshwater pools or rivulets.

** Frondfoliaceous, irregular, or vesicular.

6. N. foliaceum, Agardh. Frond terres-

trial,membranous, erect, plaited, olive-green

;

filameuts|slender, copious. On clayey ground
constantly moistened by oozing water.

7. N. commune,Vaucher (fig. 527, & PL 4.

fig. 7). Frond terrestrial, gelatinous, sub-
coriaceous, olivaceous or obscurely green,

irregularly plaited ; filaments nearly equal,

flexuous, colourless or green, loosely entan-

gled, the joints loosely conjoined, distant in

one place, geminate in others, subspherical,

depressed, marked with a central opaque spot

;

periderm hyaline, growing brown. Gravellj

soils, garden walks, rocks, barren pastures,

&c. ; very common in autumn and winter.

8. N. verrucosuni, Vaucher. Frond blad-

der-shaped, softly leathery, fuscous-green
;

filaments spiral, densely entangled, joints

globose ;
periderm gelatinous, soft, green

or dirty brown. On stones in streams.

9. N. variegatum, Moore.
Bibl. The works above quoted ; Itzig-

sohn, Bot. Zeit. xii. p. 521 (1054) ; Sachs,

Bat. Zeit. xiii. p. 1 (1855); Thuret, Mem.
Societe de Cherbourg, Aug. 1857, Ann. Nat.

Hist. 3 ser. ii. p. 1 ; Thuret, Mem. Sue. Imp.
d. Cherbourg, v. 1857 ; Fischer, Beiir. z.

Kennt. d. Nostoc. Bern. 1853 ; B. Hick*-.,

Qu. Mic. Jn. 1861, ii. p. 90; De Barv.

Regensb. Flora, 1863; Kabenh. Fl. Eur.
Ali/. ii. 161.

NOSTOOHA'CE^E.—A family of Con-
fervoid Alga?, composed of plants forming
gelatinous strata or definitely formed gela-

tinous balls or masses, either on damp
ground or floating at the bottom of water

;

consisting of minute, unbranched, usually

moniliform, microscopic filaments, tranquil

or oscillating, imbedded, in a mass of mu-
cilaginous or sometimes firmish substance
(the amorphous matrix is produced by the
fusion of the special gelatinous sheaths
of the individual filaments) ; filaments

finally breaking up. Cells of the fila-

ments of three kinds:—1. ordinary cells;

2. vesicular cells or heteroci/sts, usually large

and without granular matter, frequently
with erect hairs ; 3. sporangia or sporangia!

cells, produced by the enlargement of the
ordinary cells, globular, elliptical or cvlin-

drical. The reproduction by spores hasljeen
observed mCglind'rospermu in by Thuret,who
finds that the sporangia! cells produce in

their interior one thick-coated spore, which,
after a season of rest, germinates and breaks
out from the sporange to grow into a new
cellular filament.
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Rabenhorst divides the family into the
subfamilies Nostoceoe and Sperniosirese—
thetirst being destitute of spores, and the last

possessing them. The Nostoceos include
the genus Nbstoc, and the Sperniosirea? the
genera Anabcena, Spermosira, Cylmdrosper-
mum, Spfaerozyga. The genera Aphanizo-
menon (Allman) and Dolichospernmm
(Thwaites) are absorbed in the last-named
genus. Trichormus (Allman) should occur
in these also.

See reference to Braxton Hicks 's views in

Nostoc. Lately McNab has exhibited the
occurrence of Xostochaceous filaments in the
tissue of Azolla, one of the Marsiliaceae.

Bibl. Rail's, Ann. Nat. Hist. 2 ser. vol.

v. 321, pis. 8 & 9; Kutz. Tab. Phycol. i.

pp. 91-100, ii. pis. 1-15 ; Thuret, on Nostoc,

Ann. des Sc. Nat. 2 ser. t. ii. ; Meneghini,
Monog. Nostoch. Mem. Turin Acad. ser. 2. v.

1843; Allman, Micr. On. 1855; Rabenh.
Fl. Eur. Ah/, ii. p. 1G1 : IVMSTab. Qu. Mic. Jn.

1874, p. 215.

NOTA'MIA, Fleni.—A genus of Infimdi-
bulate Cheilostomatous Polyzoa, of the fa-

mily Gemellariadse.

Char. Cells placed back to back, facing
opposite directions ; tobacco-pipe-shaped
bird's-heads above each pair. One species :

N. bursaria (PL 44. fig. 21). An elegant
microscopic object.

Bibl. Johnston, Brit. Zooph. 294 ; Busk,
Cat. Mar. Polyz. (Brit. Mus.) 36.

NOTE'US, Ehr.—A genus of Rotatoria,
of the family Brachionasa.

Char. Eyes absent, foot forked (=eye-
less Brachionus).

N. quadricornis (PL 35. fig. 13). Carapace
suborbicular, depressed, scabrous, areolate,

with four spines in front, and two behind
;

aquatic ; length 1-10 to 1-70".

Bibl. Ehr. Infus. n. 502: Pritch. Infus.
707.

NOTODEL'PHYS, Allm.—A genus of
Entoniostraca, of the order Copepoda.
N. ascidicola (PL 14. fig. 22) resembles

Cyclops in general appearance. The exter-
nal ovary is a single organ, lying across the
back of the'abdomen ; eye single. Marine.

Bibl. Allman, Ann. Nat. Hist. xx. p. 1 :

Baird, Brit. Entum. p. 237.

NOTO'DROMAS, Liljeborg.— An Os-
tracode related to Candona, among the Cy-
pridce. It has long setae on the lower an-
tennae, and two eyes. Its carapace has a
flat ventral surface with limiting ridges

; and
with this portion upwards it floats at the
top of sunny pools in Europe and the British

Isles (N. monachus, Miiller), and in Aus-
tralia (N. fenestrate, King).

Bibl. G. S. Brady, TV. Linn. Soc. xxvi.

379.

NOTOGO'NIA, Perty.—A genus of Eu-
chlanidota (Rotatoria).

Char. Body covered with a lorica, which
dilates posteriorly. Posterior margin with
two pointed processes on each side. Two
eyes widely separated on the outer margins
of the anterior extremity. Jaws curved,
strong, with two or three teeth. Caudal
setae strong.

Bibl. Pritchard, Infus. 700.

NOTOM'MATA, Ehr.—A genus of Ro-
tatoria, of the family Hydating a.

Char. Free ; eye single, cervical ; tail-

like foot with two toes ; rotatory organ
simply ciliated.

In some the rotatory organ is extended
laterally in an ear- or arm-like form.

Ehrenberg describes twenty-three species,

some of which are parasitic, N petromyzon
and parasita living within Volvox yhbator,
and N. werneckii within the vesicles of

Vaucheria ; and divides them into the sub-
genera:

—

Labidodon, jaws each with a single

tooth ; Ctenodon, jaws each with several

teeth.

Notommata granulans is the male of N.
Brachionus.

Many of the species are large and well

adapted for the study of the internal

structure.

N. centrura (PL 35. fig. 14 ; 15, jaws and
teeth). Body attenuate at each end, foot

small and hard ; cephalic auricles short; no
lateral seta? ; aquatic ; length 1-36".

Bibl. Ehr. Infus. p. 424; Duj. Infus.

p. 0415 ; Pritchard, Infus. 681.

NOTONEO'TA, L.—A genus of aquatic

Hemipterous insects.

Fig. 530

Notonecta glauca.

Magnified 3 diameters.

The insects belonging to this genus have
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the elytra membranous in the posterior part,

and the body is more or less boat-shaped.

The hind legs are very long, and when
stretched out resemble and act as a pair of

oars. The Notonectce swim on their hacks,

and generally in a slightly inclined position,

on the surface of ponds and ditches. They
descend with great rapidity. They are very
voracious, and live on aquatic larvoe, biting

also very sharply. Their mouth-pieces and
limbs afford interesting microscopic objects.

N. fflauca (the water-boatman) is com-
mon in pools.

NUBECULA'RIA, Defrance.—An Im-
perforate Foramiuifer ; shell opaque, often

sandy, protean, parasitic on shells and algre
;

straight, scale-like, or cervicorn ; chambers
with imperfect base ; at first spiral ; aperture

oval, produced, often lipped. Fossil in the

Trias, Oolite, and Tertiaries; common in

shallow waters of warm latitudes (A. rugosa.

PI. 18. fig. 21).

Bibl. Jones & Parker, Q. J. Geo!. Soc.

xvi. 4>55 ; Carpenter, Introd. For. 69.

NUCLEUS and NUCLEOLUS op Ani-
mals.—The nucleus and nucleoli of animal
cells have been described (see Cell, p. 182)

;

and it is only necessary to notice that Van
Beneden has described the nucleus in the

granular cell-contents of a large Gregarina.

It has normally a regular ellipsoid form ; and
its dimensions vary with those of the Gre-
garina. This nucleus has .a membrane, and
is not a solid body destitute of one ; the

membrane is very thin, and permits of mo-
dification in the form produced by pressure,

but not spontaneously. The nucleoli appear
and disappear, enlarge and diminish, and
vary in number. Qn. Mic, Jn. 1870, p. 54.

In morbid anatomy it is evident that

fission of the nucleus of a cell is a common
process in most cases of cell-development.

The nucleus becomes lengthened, narrowed
at its middle, and exhibits an hour-glass

constriction until the halves separate from
one. another, and two nuclei take the place

of one. Nucleoli take part in this process,

and are to be seen in the large vesicular

nuclei of cancer-cells. The fission takes

place with great rapidity, and can rarely be

observed. Moreover the hour-glass con-
striction may cease, and the nucleus may
return to its original shape. Increase in the
amount of protoplasm surrounding the nu-
cleus accompanies the fission. In endoge-
nous cell-formation the nucleus divides,

and the protoplasm groups itself around the

newly formed nuclei, but the resistance of

the limiting membrane of the cell prevents
the separation of the independent segments.
A parent cell containing daughter cells

results ; but often nuclei are found therein
without an aggregate of protoplasm around
them. In nucleated protoplasm, which is

the result of granulation after inflammation,
the nuclei are massed together and separa-
ted and encircled with protoplasm, in which
limiting cell-membranes are invisible. Fis-
sion of the nuclei takes place, and the sepa-
rated ends gradually become wider apart bv
the aggregation of protoplasm.

NUCLEUS and NUCLEOLUS of
Plants.—The term nucleus is applied in

botany to two very different things—first

to the central body of the young ovules of
Flowering plants, and secondly to a peculiar
structure met with in the interior of cells

(the cytoblast). The first will be described
under the head of Ovule ; the cell-nucleus
and nucleolus mentioned in the article Cell
(Vegetable) will be discussed here.

Few parts of the minute organization of
plants are more obscure than the structure
and function of nuclei : some authors^ re-

gard them as of the highest physiological
importance; others consider their import
altogether unknown. The nucleus niay be
observed most easily in the parenchymatous
cells of the herbaceous structures and flowers
of Monocotyledons (PI. 37. fig. 28 b), or in
the young cells of the hairs of Flowering
plants generally (PL 38. figs. 8, 9 6), or in the
embryo-sacs of ovules (Pi. 38. figs. 4-6) ;

in such cases the characters are weD defined
and unmistakable. It consists of a len-
ticular body formed of more or less granular
protoplasm, with one or more well- or ill-

defined bright points, cavities, or solid sub-
stances (nucleoli) in the interior. Wher-
ever it appears throughout the higher plants,

it seems to possess the same characters ; but
it may be absent on the cells of many Algae,
Lichens, and Fungi.

Ordinarily nuclei are found attached to

the side of cells, or forming the centre of
radiating protoplasmic filaments (PI. 38.

fig. 9) : sometimes, however, the nucleus is

suspended in the middle of the cavity of the
cell by filamentous processes of protoplasm

;

in all such cases it forms a kind of centre

for the circulation of the protoplasm where
this exhibits movement (Hotation), and it

is itself carried about to a certain extent by
the currents.

The gradual transfer of the nucleus to the

sides of the cell may be well seen in the
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hairs of the stamens of Tradeseantia (PL 38.

figs. 8, 9). In Spirogyra and Zygnema the

nucleus always remains suspended in the
middle of the cell by the protoplasmic cords.

The ultimately parietal nucleus of the hairs

of Tradeseantia exhibit radiating cords, the
protoplasm being in process of absorption.

In Vatlisneria and (Edogonium and other

Confervoids, the nucleus becomes imbedded
in the continuous parietal layer of proto-

plasm which lies upon the so-called primor-
dial utricle.

The nucleoli (PI. 38. fig. 8 «) of these

larger nuclei are apparently usually more or

less solid granules of a transparent substance,

but sometimes they appear more like minute
cavities.

The nuclei and nucleoli of the lower
plants are exceedingly obscure ; in a great

many cases the so-called nuclei are little

different from the nucleoli of the larger

forms, occupying to the entire cell-contents

the same relation as the nucleoli to large

nuclei, for example, in the spores of Lichens
(PI. 29. fig. 7), Fungi, &c In the lower
Confervoid Algas the nucleus (or nucleolus)

appears to be represented by the entire cell-

contents (PL 3), in which one or more well-
defined granules often occur, representing

nucleoli ; in certain stages, however, a larger

granule is met with, coloured by chloro-

phyll, which some regard as a nucleus;

this disappears totally at particular epochs,

and is replaced by starch-granules or oil-

globules. The bright-coloured point, or
' ey'e-spot,' seen very generally in the Zoo-
spores both of Confervoids and Fucoids,

may represent a nucleolus.

Nuclei originate in two ways. The sim-
plest mode is found where they precede free-

cell' formation, as in the development of

the germinal vesicles in the embryo-sacs of

Flowering plants. Here the nuclei appear
first as globular, granular, or lenticidar

masses, which become gradually defined in

the substance of a collection of protoplasm
accumulated at the upper end of the cell

(PL 38. figs. 1-4). This is a spontaneous
isolation of a portion of the protoplasm to

become the foundation of a new cell. We
may compare this with the segmentation of

the entire mass of contents of the cells of

Confervoe in the formation of Zoospores,
which may perhaps be regarded as at

first free nuclei. In cells multiplying by
division, a division of existing nuclei has
been observed to take place in certain cases,

as in the hairs of Tradeseantia (PL 38. figs.

8 & 9) ; but in other similar cases of division

no nuclei are observed (PL 38. figs. 10 & 11).

In the case of Tradeseantia, the oval parent
nucleus fills up the end of the growing cell,

so that the division of the nucleus is almost
synonymous with the division of the primor-
dial utricle. But in this case, as in the de-
velopment of cells from free nuclei, as indi-

cated in the germinal vesicles, the cell-mem-
brane in expanding draws away from the
nucleus, which remains adherent to or sus-

pended in connexion with a layer of proto-
plasm lining the cell-wall and forming its

primordial utricle. In Spirogyra and
Zygnema, a division of the free suspended
nucleus precedes the division of the large

primordial utricle.

Mohl describes a division of nuclei as

occurring in Anthoceros ; and most authors
who have written on the development of
pollen and spores lay great stress on the
influence of the nuclei, which they describe

;

but the import of nuclei in vegetable cells

is certaiuly still a problem. Some believe

they are the universal agents of production
of new cells, others that they are not the
agents of this in any case, but, when pre-

sent, may be divided with the cells. Others
imagine that they are merely the original
" mould " of protoplasm on which the cel-

lulose membiaue of the nascent cell is de-

posited, and which is left unaltered when
this expands (the phenomena in Spirogyra

are opposed to this). Some of those who
deny their' influence in cell-development
believe them to be the vital centres of the
cells in which they exist.

They are best seen in very young cells in

all cases ; in nascent tissues they almost or

quite fill the cavity of the young cells. As
the cells grow older, their history differs in

different cases. Sometimes they persist

until the decay of the organ in which they
exist. This happens very generally in the

cells of the flowers, stems, &c. of Monoco-
tyledons; not unfrequently, in stems and
leaves they become converted into starch or

chlorophyll granules. In other cases they

have a more definite purpose ; for in the

vesicles in which are formed the spermato-
zoids of Ferns, Mosses, Hepatic®, Chara-

cese, &c, these structures appear to be pro-

duced by a metamorphosis of the nuclei.

In examining supposed nuclei of plants,

especially those of lower cellular organiza-

tion, tincture of iodine should always be
applied, to distinguish starch-granules Ike.

fi'om true nuclei, which are always coloured

2n
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deep yellow or brownish by that reagent,

besides being coagulated, contracted, and
thereby rendered more distinct.

Bibl. R. Brown, on Orchidacece, Phil.

Mag. Dec. 1831 ; Niigeli, Zeit. f. wiss. Bot.

(transl. in Hay Soc. Vols. 1845 & 1849);
Mohl, Pflanzenzelle, pp. 3G and 51 ;

Hof-
meister, Entsteh. d. Embryo, Leipsic, 1849,

p. 7 ; Al. Braun, Veiyiingung (Hay Soc. Vol.

1853, p. 175).

NUMMULI'NA, D'Orb. \A Hyaline Fo-
NUMMULITES,Lamk. J rammifer

_
of

the highest class. Shell lenticular, varying

in convexity and in size (from less than -^\

to 2i inches in diameter), composed of

several, overlapping, uniform, whorls of nu-

merous > -shaped chambers in a discoid

spire. These are prolonged towards the

umbo of each face, thus forming Alar

Lobes, either straight (in the Kadiatce),

or sinuous (Siniiates), or inosculating (Bcti-

cidatce). The alae are abortive or absent,

and the spire therefore exposed, in Assilina

and Operculum, unequal and modified in

Amphisteyina. The chambers communicate
by a transverse slit at the base of the

septum, with smaller occasional holes. The
outer chamber-walls (Spiral Lamina) are

thin in the latest, but in the older cham-
bers thickened by successive layers of the

delicate tubuliferous shell. Over the septa

of the median plane (PI. 47. fig. 22), and
where the alar septa cross and touch, the

tubuli being obsolete, the shell becomes
translucent (Pillars) ; at the outer margin
(Marginal Cord) also of the whorls the

layers of shell become translucent, and are

traversed by radiating and inosculating

tubes, continuous with canals passing be-
tween the two shell-layers of each septum
(Interseptal Canals), and with the canals

in the margin of the inner whorls. This
Canal-system carries spiral and branching-

threads of sarcode through the denser
parts of the shell, which, indeed, in

some Polystomella? and Calcarinw appear
to be secreted thereby (Supplementary
Skeleton).

Nmnmidina is rare in the Carboniferous,

Jurassic, and Cretaceous, but very common
in the Lower Tertiary strata; living in the
North, Red, and Australian seas, but small

(N. radiata, PI. 47. fig. 21).

Bibl. D'Archiac et ITaime, An. foss. Num.
Inde, 1853; Carter, Ann. N. H.'ser. 2. xi.

p. 161, and ser. 3. viii. pp. 320, 366 ; Parker
and Jones, Ann. N. H. ser. 3. v. p. 100, viii.

p. 229; Carpenter, Introd. For. p. 262;

Microscope, 1858, p. 510 ; H. B. Brady, Ann
N. EC. ser. 4. xiii. p. 222.

NYC'TALIS, Fr.—A genus of Agaricini

(Hymenomycetous Fungi) , consisting of one

or two species, parasitic on Bussulce, with
thick obtuse gills, of which A. parasitica is

the type. N. asterophora is constantly

infested with dusty, fawn-coloured, echinu-

late spores, which are a peculiar condition

of a species of Syph omyces.

Bibl. Fv.Gen.BTi/m.; Berk. Outl. p. 217;
Cooke, Handb. p. 231 ; Tul. Carp. i. p. 109,

iii. p. 54.

NYMPfLEACE/E. See Hairs (p. 366).

O.

OAT, Avena sativa (Nat. Order Grami-
nacere, Flowering Plants).—The form of

the starch-corpuscles of the oat is very un-
like that of the other common corn-plants

;

they consist of numerous small polygonal

grains grouped together in roundish or oval

masses (PI. 37. fig. 10). See Starch.
OBE'LIA, Peron & Lesueur.—A genus of

Canipanulariidte (Hydrozoa).
Char. Stem branching, plant-like, rooted

by a creeping stolon ; hydrothecfe campa-
nulate, without operculum

;
gonothecas on

the stems and branches; reproduction by
free medusiform zooids. Gonozooid : um-
brella depressed and disk-like ; manubrium
short and quadrate ; radiating canals four

;

marginal tentacles numerous ; lithocysts

eight, two in each interradial space.

Bibl. Hiucks, Brit. Hyd. Zooph. p. 147.

OBISIDA. See Arachnida, p. 65.

OBJECTIVE, Object-glass. See In-
troduction, p. XV.

Immersion -system.— The loss of light

dependent on the reflection of a portion

of the oblique rays from a surface of glass,

whether they are entering or are quitting

that surface, is much less when they pass

from water into glass than from air into

glass ; or vice versa, from glass into water
than from glass into air.

Acting upon these facts, Amici, in the
first substance, and subsequently Hartnack,

Nachet, Gundlach, and most of the great

English objective-makers formed and cor-

rected object-glasses so that they could be

used when the distal surface of the exposed
lens was immersed in water. The diminu-
tion of the loss of light is great ; and when
properly corrected the immersion-lenses

can he used as successfully and much more
readily than object-glasses of the same
magnifying-power used in the usual " dry "
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manner. Consult Carpenter, Microscope,
4th edit. 1808; Frey, Das Mikros.p. 40;
and Beale, How to Work ; Royston Pigott,

Qu. Mic. Jn. S; Mo. Mic. Jn., passim ; Brakey,
Month. Mic. Jn. May & June 1874.

OCEL'LI.— Eye-specks, pigment-spots,
and true, "simple," and small visual organs
in the Invertebrate. The ocelli of the
Medusidse are situated around the circum-
ference of the disk, and consist of little

aggregations of pigment enclosed in cavities.

In the Echinida the ocellus occupies a pore
in each of the ocular plates at the summit
of the ambulacral areas ; and the Asteriadte
have a pigment-spot at the extremity of

each ray, this rudimentary organ being sur-

rounded in some species by movable
spines. In the Annuloida, Planaria has
from two to sixteen pigment-spots or rudi-

mentary eyes in the preoral region of the

body
; the Anguillidse also have pigment-

spots
; and Rotifera have red pigment-spots

or a spot situated in close contiguity to

the nervous mass. Numerous ocelli are

found in many species of Annulata—in the
Leech for instance, and in the Errantia
also, whilst some of these have them not.

The Chsetognatha have imperfect but
darkly pigmented ocelli, resting on ganglia.

See Crustacea, Arachnida, Insecta.
Minute ocelli occur along the margins of

the mantle of some Lamellibranchiata, and
between the oral tentacles of the Tunicata.

In the Gasteropoda and Cephalopoda the

non-compound organs of vision become
true eyes. In every instance these ocelli,

whether they are truly optical organs or not,

afford interest to the microscopist.

OCHLOCLLETE, Thwaites.— Is now
included in the AphanoChjete.
OCTAVIA'NA, Tul.—A genus of Gas-

teromycetous Fungi (section Hypogasi) dis-

tinguished by the sterile base of the conti-

nuous or cracked peridium ; the easily

divisible byssoid frames and the fruit-

bearing cavities at first empty, then covered
with the rough spores.

Bibl. Tul. Fmg. Hyp. t. ii. f. 1 ; Berk.
Out/, p. 202 ; Cooke, Handb. p. 855.

OCTOSPORES.—Sporangia of Fucacere,

which subdivide into a cluster of eight cells.

ODONTEL'LA, Ag. — This genus of

Diatomaceas is united with Biddulphia,
Siddulphia (Odontellci) aurita undergoing
spontaneous division, Pi. 14. fig. 9.

ODONTHA'LIA, Lyngb.— A genus of

Rhodomelacea; (Florideous Algae) contain-

ing one British species, O. dentata, which

has an irregularly bipinnatifid frond, 3 to 12"

long, the main axis and lobes being about
1-4" wide throughout ; the colour is deep
wine-red, darker when dried. The frond
bears marginal, stalked, ostiolate, ovate
ceramidia with spores, lanceolate stichidia,

in which are contained two rows of ternate

tetraspores, and antheridia.

Bibl. Harv. Brit. Alq. p. 77, pi. 11 A
;

Phi/c. Brit. pi. 34; Greviile, Alg. Br. pi. 13,
Kiitz. Phi/c. qenera/is, p. 448.

ODONTIDTUM, Kiitz. — A genus of

Diatoinacese.

Char. Frustules quadrangular, united to

form an elongated biconvex filament ; linear

in front view ; valves elliptical with trans-

verse continuous stria?. Aquatic and marine.

Differs from Denticida in the elongated
filament, which sometimes, however, con-
sists of only three or four frustules !

O. turgididum (PI. 13. fig. 14 : a, front

view; b, side view). Valves lanceolate,

obtusish ; striae on each valve six. Aquatic

;

length of frustules 1-1720 to 1-570".

O. tabellaria,Smith = Staurosira construens,

Ehr. (PL 41. fig. 38).

Bibl. Kiitz. Bacill. p. 44 ; Sp. Alg. p. 12

;

Smith, Brit. Biat. ii. 15 ; Rabenh. Fl. Eur.
Alq. i. 116.

ODONTODIS'CUS, Ehr.—A genus of
Diatomaceas. See Coscinodiscus.

Char. Frustules single, lenticular ; valves

circular, alike, without nodules or aper-

tures, not areolar (under ordin. ilium.), but
covered with puncta either arranged in

radiating rows or in excentrically curved
lines, and with erect marginal teeth.

The puncta are surely the ordinary de-
pressions imperfectly examined. Three
species ; fossil and in guano.

O. eccentricus (PI. 43. fig. 52).

Bibl. Ehr. Ber. d. Berl. Akad. 1844, p. 73

;

Kiitz. Sp. Alq. p. 129; Pritchard, Infus.

ODONTOPHORE—The so-called tongue
of some mollusca (the Odontophora) ; it is

a cartilaginous cushion supporting, as on a
pulley, an elastic strap, which bears a long

series of transversely disposed teeth. See
Tongue, Molluscan.

Bibl. Huxlev, Elem. Comp. Anat.

ODONTOTRE'MA, Nyl.—A genus of

Lichenacei.

Char. Thallus indistinct. Apothecia
black, naked, at first closed, then dehiscing

with a denticulato-ruptured proper margin.

O. longius, Nyl. On old nails, England
and Europe.

Bibl. Leighton, Brit. Lich. Flora, 358.

2n2
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CECIS'TES, Ehr.—A genus of Rotatoria,

of the family (Ecistina.

Char. Single ; rotatory organ single,

with an entire margin ; body attached to

the bottom of a fixed cylindrical carapace
;

eyes two, frontal, red, disappearing in ad-

vanced age.

O. crystallinus (PI. 85. fig. 10). Carapace

hyaline, viscid, covered with foreign bodies
;

aquatic ;
entire length 1-36".

Jaws each with three teeth.

Bibl. Ehr. Infus. p. 392; Pritchard,

Infus. ; Davis, Mic. Trims. 1806, p. 14.

(ECIS'TINA, Ehr.—A family of Ro-
tatoria (small Mcliccrtcc, probably).

Char. Animals single or aggregate, at-

tached to the bottom of a gelatinous cara-

pace ; rotatory organ single, with an entire

margin.

A distinct carapace for each animal ... 1. (Ecistes.

Carapaces aggregated into a sphere ... 2. Conochilus.

Bibl. Ehr. Infus. p. 301.

CEDE'MIUM, Fr.—A genus of Deniatiei

(Hyphomycetous Fungi). (E. atrum, Corda,

consists of dense tufts of brown erect fibres,

scarcely branched, and without true septa.

The roundish " spores " are sessile upon the

sides of the erect filaments.

Bibl. Corda, Sturm's Deirtschl. Fl. 6,

pi. 9 ; Fries, Systema Mic. 344 ; Berkeley

and Broome, Ann. N. II. 2 ser. vi. p. 466.

(EDIPO'DIUM, Schwagr.—A genus of

Splaehnaeea? (Acrocarpous, operculated

Mosses), sometimes included under Gi/mno-

stomum. CEdipodium Griffit/iiruuim, Schwiig.,

the only species, is remarkable for the pe-

culiarly thickened fruit-stalk, whence the

name of the genus is derived.

CEDOGONIA'CE.E.—A family of fila-

mentous Confervoid Algae, remarkable for

the filaments growing by a peculiar mode of

cell-division, accompanied by circumscissile

dehiscence of the parent cell, and by the

zoospores being formed from the whole con-

tents and bearing a crown of numerous
cilia. There are two genera :

1. CEdogonium. Filaments unbranched.

2. Bulbiichtetc. Filaments branched and
bearing bristle-cells with a bulbous base

(fig. 83, p. 117).

Bibl. See the geneva.

(EUOGO'NIUM,Link.(P^/f7-<r,Leclevc,
Yesimlifera, Hass.).—A genus of ffidogo-

niace;e (Confervoid Alga?). Some of the

(Edogonia are among the commonest and
most abundant of freshwater Alga?, occur-

ring in every pond, ditch, or stream, and
quickly making their appearance in tanks,

aquaria, &C. The}' may generally be re-

cognized at a glance by the dense and uni-

form green protoplasm, sometimes filling

the cells, sometimes (after dividing) leaving

half of the cell colourless and devoid of

chlorophyll—above all, by the annular striae

occurring at the ends of many of the cells

(PI. 5. fig. 7 b, h). The cells have each a
large parietal nucleus (fig. 7 a). The large

round interstitial sporangial cell (fig. 7 g)
is also a very distinctive character. The
zoospores also are peculiar, consisting of

the entire contents of a cell, therefore very
large, and are crowned with a wreath of

cilia (PL 5. fig. 7 c). The filaments are

attached, when young, to stones, plants,

&e. by root-like processes. The filaments

are composed of rows of cylindrical cells,

which multiply interstitially in a very curious

manner. When a cell is about to divide,

an annular deposit of cellulose occurs around
the upper part of the parent cell. Next
the wall of the parent cell breaks, by a cir-

cumscissile dehiscence, just below the cel-

lulose ring. The internal cell elongates

and removes the margins of the circular

slit from each other, the upper piece of the

parent-cell wall being pushed up as a kind

of cap on the elongating cell. While the

cell is thus being elongated, its primordial

utricle becomes divided below the line of

dehiscence of the parent cell ; but both the

new portions grow, so that the line of

division between the two new cells at

length rises above the margin of the lower
part of the parent cell. The annular depo-

sit of gelatinous cellulose has meanwhile
become stretched or developed over the

space left by the separation of the halves

of the parent membrane, forming an outer

coat to the new cell. After the growth of

the lower cell is finished, the upper one
begins to elongate, until it attains equal

length ; it remains poor in protoplasm and
chlorophyll while growing, but becomes
densely filled when it has attained its full

dimensions. The margins or broken ends of

the parent-cell wall form the annular strioa.

seen on the filaments (PI. 5. fig. 7 b, g, h) :

at first there is only one at the top of any
given cell ; but the next dehiscence takes

place just below this, giving rise to a second,

and so on, until many successive rings are

i
produced at one spot.

The zoospores or ciliated gouidia (fig. 7c)

|

are formed from the entire contents of a

cell, and exhibit a large round nucleus

;

they escape by a cireumseiss le dehiscence
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of the wall of the parent cell (b) : the fila-

ment, however, does not generally become
quite broken in two ; the portions remain
attached by a strip of the side-wall forming
a kind of hinge ; and the zoospores are not

set free directly, but at first are enclosed in

a very delicate and almost imperceptible

globular envelope, colorable blue by iodine

and sulphuric acid, which appears to dis-

solve very quickly in the water. The zoo-

spores are large, somewhat ovate in form,

with a transparent region at one end, whence
the numerous cilia arise. When expelled,

they move for a time, and then come to rest,

attaching themselves to foreign objects by
the ciliated end, acquiring a membrane,
sending out rooHike processes below (e),

and elongating and expanding above into a

longi-di pear-shaped body. Sometimes the

zoospores do not completely extricate them-
selves from the parent cell, and then ger-

minate in this way in situ, the root-like

processes remaining engaged in the parent

cell. Very often they attach themselves

upon the parent filament to germinate. The
next stage after germination presents two
different classes of phenomena : in the one

case, as a purely vegetative zoospore, the

young plant elongates gradually into a

jointed filament by extension and cell-

division: in the other it is an androspore,

and becomes an antheridial filament.

The CEdugunia produce large resting-

spores (oospores), which are formed from

the entire contents of the uppermost of two
cells developed as above described. A
rupture of the parent-cell wall takes place

at the side during the development of the

spore; through the small orifice thus formed

the spore-mass becomes fertilized through

the agency of the little globular bodies pro-

duced in the antheridia (PI. 45. figs. 5, 10,

17). Ultimately the spore, while increasing

in size, retracts itself from the walls of its

parent cell (oogonium), and lies free in the

cavity, presenting a double coat, the outer

of which is thick and lough ; its contents

acquire a red colour as it ripens. The parent

cell of the spore mostly acquires a globular

or elliptical form, and a red or brown colour,

appearing like a kind of nodule on the fila-

ment; and the ripe spore, of globular, ellip-

tical, or depressed spherical form, is mostly

of greater diameter than the ordinary cells

(PI. 45. fig. 21). The ripe spore, which is

quadruple, escapes by the decomposition or

dehiscence of the parent cell, and is covered

with a hyaline membrane. Each of the

four spores is likewise surrounded by its

cell-membrane. After a short time has
elapsed, the hyaline membrane disappears,

and the four spores lie still and motionless.

Then a change sets in : the cell-membrane
of each spore bursts by means of an annular
slit, and a part separates like a lid. Soon
the cell-contents leave the cell in the form
of a zoospore, which moves with the aid of

a crown of cilia. After a certain time the

motion ceases, the cilia disappear, and one
end of the zoospore becomes elongated into

a root like the ordinary zoospores. The
little cell thus fixed becomes divided by a

transverse septum. Each spore thus pro-

duces four CEdogonium plants.

The antheridial structures of the CEdu-
gonia are either formed in the ordinary fila-

ments (PI. 45. fig. 13), or from dwarf fila-

ments produced from the smaller zoospores

or androspwes (PI. 45. jig. 19). In either

case they consist of one or more very short

joints of the filament, formed in the ordi-

nary way, the contents of which divide

into two portions. The cells then dehisce

and allow the new products to escape,which
resemble the vegetative zoospores, but are

much smaller. These new bodies, the

sperm atozoids, make their way through the

orifices in the parent cells of the spores and
fertilize their contents (PI. 45. fig. 20).

The Qidogonia appear to be sometimes
purely monoecious or dioecious, the single

filaments including either both antheridial

and spore-cells, or only one kind of organ

;

but the most common condition is interme-
diate between these two conditions, the
filaments having some joints converted into

sporangia! cells, others giving birth to the

audrospores, which germinate into dwarf
antheridial filaments (often sessile on or

near the sporanges) ; and these produce sper-

matozoids. This condition is termed by
Pringsheim gynandrosporous.

Bibl. Mohl, But. Zeituncj, xiii. p. G89

;

De Bary, Soc. des Sc. Nat. d. Fribourg, July
1856 ; Carter, Ann. Nat. Hint. 3 ser. i.

p. 29 ; Ilassall, Freshw. Alt/. ; Braun, in

Kutz. Spec. Alg. ; Puibenh. Fl. Eur. Air/.

iii. 347; Jurani, in Prings7ieim's Jalirb. f.
wiss. Sot. 1873.

OID'IUM, Link (Acrosporuim and Sporo-

trichum, Greville ; Torula, Corda).—A sup-

posed genus of Mucedines (Hyphomycetous
Fungi ), but very probably consisting merely
of imperfect conditions of plants of more
complex nature. The Oidia have recently

attracted great attention on account of the
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extraordinary development of the form
called Oidium Tuekeri on the vines of Eu-
rope and the Atlantic islands. This, how-
ever, like O. leucoconium and others, appears

to be only the conidiiferous mycelium of an

Erysiphe or some allied plant; the parti-

culars of its history are given more at leng'th

under Vine-fungus. Oidium lactis seems

also referable to Tonda, or to the myce-
lium of Penicillium. O. abortifaeiens,

Lk. is an imperfect state of Claviceps ; O.

albicans, C. Robin, the fungus of Aphtha,
is probably referable to some other genus

when mature, as Achorion should perhaps

also be included under Piiccinia. The ob-

jects described as Oitlia consist of delicate

horizontal filaments, creeping over leaves,

fruits, or decaying vegetable and animal
substances ( O. lactis at the edges of sour

milk, O. albicans in the mouth of the hu-
man subject), forming an interlaced fleecy

coat, the horizontal filaments giving origin

to numerous erect (usually short), articu-

lated pedicels, the uppermost cells of which
(or several of the uppermost) become ex-

panded into oval bodies (conidia) which be-

come disarticulated, and, falling upon the

matrix, germinate and producenewfllaments
(PI. 20. figs. 8, 9).

Oidium leucoconium, Tuekeri, erysiphoides

are white; O. aurenm, fulvum, fructigenum

,

and others subsequently become coloured,

and these certainly belong to a different

category.

Bibl. Berk. Hook. Brit. Fl. ii. pt. 2.

p. 349 ; Ann. Nat. Hist. i. p. 263, vi. p. 438,

2 ser. vii. p. 178, xiii. p. 463 ; Crypt. Bo-
tany, pp. 300, 308 ; Fries, Samma fey. 494

;

Fresenius, Beitr. z. Mycol. H. i. p. 23, ii.

p. 76 ; LeVeiHe", Ann. des Sc. Nat. 3 ser.

xv. p. 109 ; Grev. Sc. Crypt. Fl. pi. 73 ; Ch.
Robin, Veyet. Parasit. 2nd ed. p. 488; and
the Bibl. of ViNe-FUNGUs.

OIL.—Oils of various kinds are most
abundantly produced by a. very large num-
ber of plants, and occur to some extent in

almost all. For the microscopist, it is con-
venient to divide them into essential and
fixed oils. The former are special secre-

tions, and occur in the cells of the Glands
and Glandular Hairs of the epidermis of

those parts of plants exposed to the air and
light. Fixed oils are found principally in

the cells of tissues still physiologically

active in the nutrition of the plants, and
they appear in many cases to have a close

relation with and to form substitutes for

starch. Thus fixed oils occur stored up in

the cells of the perisperms or of the cotyle-

dons of certain seeds in which little or no
starch is produced, as in the Papaveracece,

Crucifeire, Linum, the almond, nut, &c.
Oil may occur also in the pulp of fruits, as

in the olive.

Spores of Cryptogamic plants and Pol-
LEN-grains are remarkable for the oil they
exhibit in their mature condition. It ap-
pears to serve as an indifferent or inert form
of assimilated nutriment.

Oil occurs in the cavity of cells in the
form of minute drops, which may be dis-

tinguished mostly, by the experienced mi-
croscopist, by simple inspection ; but it is

often desirable to prove the nature of the
globules, which may be done by removing
them with ether, or, in the case of pollen,

by viewing them in spirit of turpentine or

oil of lemons. Potash does not act readily

upon oil-globules in the cells of plants.

In certain cases it is convenient to view
obj ects in oil instead of water, in order to

render them more transparent ; for this

purpose oil of lemon or turpentine is usually

emploved. See Preparation.
OLFACTORY ORGAN.— The region

of the organ of smell which is more parti-

cularly devoted to the reception of the

sensation is a part of the mucous mem-
brane, which possesses either a yellowish or

a brownish tint. It is termed the regio

olfactoria. If sections be made of the
mucous membrane hardened in solution of

chloride of gold, and they be carried down
to the bone, it will be found that the
osseous structure is invested with a peri-

osteum which is immediately covered with
a thick layer of numerous and closely

arranged glands—the glands of Bowman.
They are elongated and often flask-shaped.

The glands contain an epithelium, which is

spherical near the fundus and polygonal
towards the excretory duct. The ducts
reach the surface between the elements of

the next following external layer. They
are separated from each other by ordinary
connective tissue, which is connected below
with the periosteum and above with the

epithelium, the most external layer. But
it does not appear that a basement, mem-
brane exists to this last. Imbedded in the
connective tissue are the vessels and the

ramifications of the olfactory nerves. The
superficial layer of the mucous membrane
is an epithelium which, under chloride-of-

gold solution, is divisible into two—an
external, which is finelv striated, and an



OLFACTORY ORGAN. [ 551 ] ONYQE'NEI.

internal granular layer. When the olfac-

tory organ of a Proteus is treated -with

chloride-of-gold solution for a clay, and then
a fragment torn off and teased out, the epi-

thelial cells split up into distinct cell gToups.

The external half is composed of extremely
long fibrils, which at their outer extremi-
ties terminate in long cilia ; and the in-

ternal half consists of large compressed
nuclei, of which one, larger than the re-

mainder, presents an elongated form, and
is for the most part situated externally.

Each of the above groups consists of two
kinds of cells, some few of which are

large, whilst the greater number have a large

round nucleus and very long fine processes.

One of these processes runs outwards ; and
the other, which is the finest, runs inwards,

and can be followed to the margin of the

sub-epithelial connective tissue. These are

the olfactory cells of Schultze. Their outer

extremity bears the above-mentioned fine

cilia. In man the cilia are not present.

These long slender olfactory cells are in

communication with the fibrils of the ol-

factory nerves.

The olfactory nerves come from the

olfactory bulb, which is attached to a

conical process of the under and front part

of both sides of the brain. It is hollow,
and from its external part the nerves are

given off to the membrane of the nose ; and
from the internal surface proceeds a layer

of medullary fibres, which invests the an-
terior surface of the contiguous portion of

the brain (olfactory lobe). There is much
resemblance between the bulb and the

retina. It receives the brush of olfactory

nerves, terminating peripherally in the olfac-

tory cells as a short projection system,

just as the retina presents a still shorter

projection system—the connecting fibres

between the rods and cones as terminal

organs, and their nervous elements (gan-

glion-cells of retina) as a centre. These
olfactory nerves pass off from the bulb, and
extend to a stratum ghmerulomm, consisting

of nodulated masses, in and around which
nucleal-like cells are distributed, imbedded
in a finely granular matrix like that of the

upper layer of the cortex of the brain.

The next layer is Clarke's stratum geltdi-

nosum ; and it contains in its outer zone
scattered, and ^in the internal zone more
closely arranged nerve-cells which are

partly fusiform and partly pyramidal, and
are imbedded in the cortex. The next
layer is medullary and granular, the granules

resembling those noticed in the cerebellum.
See Nerv\e and Nervous centres.
Bibl. Todd & Bowman, P/igs. Anat. ii.

;

M. Schultze, Unters. it. d. Nasen. 1802;
Babuchin in Strieker, Hum. fy Comp. Hist.

iii. 201.

_
OLIGOCH^E'TA.—An order of Anne-

lida, comprising the earth-worm, or Lum-
bricidse, and the water-worms, or Naididas.

OLPIDTUM, A. Braun.—A genus of
Algfe allied to Cliytridium. Its species are

epiphytes or entophytes, and affect water
and land-plants.

Bibl. Archer, Nat. Hist. Soc. Dublin
Rabenh. Fl. Eur. Ala. iii. 282.

OMPHALOPELTA, Ehr.—A genus of
fossil Diatoniaceos which agrees with Acti-
noptychus.

O. areolata (PI. 43. fig. 53).

Bibl. Ehr. Ber. d. Berl. Ahad. 1844,

p. 263
;
Kiitz. Sp. Air/, p. 132 ; Grev. Mic.

Trans. 18G6, p. 122.

OISCOBRY'SA, Agardh.—A genus of
freshwater Algae hitherto included in Hy-
droeoccus or Nostoc. The species are con-
tinental.

Bibl. Rabenh. Fl. Eur. Alg. ii. 67.

ONCOSPHE'NIA, Ehr.—A doubtful
genus of Diatomacese. Marine.

Bibl. Ehr. Ber. d. Berl Ahad. 1845,
p. 72 ; Kiitz. Sp. Alg. p. 11 ; Rabenh. Fl.

Eur. Alg. i. 296.

ONION, Allium C'epa (Flowering Plants,

Nat.Ord.Liliaceas).—The young bulb ofthe
onion offers a very good and cheap subject

for the investigation of the development of

spiral vessels, to those who do not object to

its odour ; other bulbs will do equally well.

In the cells of the base of the bulb occur
very elegant groups of prismatic crystals

(see Raphides).
ONYGE'NEL—A family of Ascomyce-

tous Fungi, containing a few inconspicuous
plants growing upon the feathers of dead
birds, or upon cast-off' horseshoes. The
flocculent spreading mycelium usually pro-

duces on its surface little white stalk-like

bodies crowned by a globular perithecium.

At first erect and thick, these supports be-
come more slender as they elongate, and
seem to bend under the weight of the light

perithecium (fig. 531). In some species the

perithecium is sessile. The perithecium is

filled with branching filaments, arising from
the walls of its internal cavity, interlacing

together and bearing at their free extremi-
ties globular cells (asci) containing the

spores (figs. 533, 535). At the epoch of
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maturity the perithecium, originally closed,

bursts circularly towards the base, the upper

Fig. 531. Fig. 532.

Onygena eorvina.

Fig. 531. Plants on a feather. Nat. size.

Pig. 532. Single plant with the perithecium dehiscing.
Magn, 10 diams.

Fig. 533. Portion of the sporiferous layer, with asei.
Magn. 350 tlianis.

Fig. 534. Asci detached. Magn. 700 diams.
Fig. 535. Spores. Magn. 700 diama.

part becoming detached under the form of
a more or less regular cap (fig. 532), expo-
sing the spores set free by a solution of the
filaments.

British Germs.

Onyg'ena. Peritheeiunvapitate, at length
slit round the base, and falling off as an
imperforate cap. Asci borne at the free

ends of filaments forming an entangled mass
in the perithecium, finally free and pulvera-
ceous.

Bibl. Berk. Brit. Flora, ii. pt. 2. p. 322
;

Ann. Nat. Hist. vi. p. 432, 2nd ser. vii. p.

184 ; Tulasne, Ann. <ics 6'c. JW. 3 ser. i. p.

307, pi. 17 ; Greville, Sc. Crypt. Fl. pi. 343
;

Coohe, TLandb. p. 041.

OOCAR'DIUM, Niig.—A genus of Pal-
mellaccrc (Algoe). See Inomeria.

OOCYS'TIS, Niig.—A genus of Palmel-
lace;e (Algre), probably identical -with

Nephrocytium.
Bibl. liabenh. Fl. Fur. Alq. iii. 53.

OOGO'NIUM.—A term used by some
Algologisls to signify the parent cell of a

true female spore.

OOLITE, or eoestone, is the substance

of oolitic rocks, and consists principally of

carbonate of lime, sometimes crystallized,

at others granular, and usually including

organic remains, as shells, &c. It consists

of two parts, one of which forms the matrix,

is mostly colourless, often crystalline, and
exhibits a number of rounded or oval ca-

vities, each of wliich contains a nodule or

mass of a corresponding form. The nodules

possess rather a granular than a crystalline

structure. They are sometimes coloured,

hollow, and often exhibit concentric rings

like those of calculi, and indicative of the

successive deposition of layers. Usually a

Foraminifer, some other small organism, or

fragment forms the nucleus of the grain.

Polished sections of oolite form interest-

ing objects; and where the nodules are

coloured and the matrix colourless, as in

oolite from Bristol, in which the former

are red, the beauty of the appearance is

increased.

Bibl. Works on geology (see the Fill.

of Chalk).
OOMY'CES, Berk", and Br.—A genus of

Sphicriacei ( Ascomycetous Fungi |, founded

on a minute plant growing upon the leaves

of grasses. O. carneo-albtis ( Sphccria car-

neo-alha, Libert) has pale, flesh-coloured,

tough receptacles 1-18" high, marked with

the ostioles of 3-7 perithecia closely packed
within it, bearing resemblance to the eggs

of some insects.

Bibl. Berk, and Broome, Ann. Nat. Hist.

2 ser. vii. p. 185.

OOPIIORID'IFM.—A term applied to

those sporongesof Lycopodiacese which con-

tain the larger or female spores.

OOSPORANGE. — A term sometimes

applied to the large one-celled sacs pro-

ducing zoospores in the Fucoid Alga? ; also

synonymous with OoPHORTDTUM.
' OOSPOKF.—A term used by some phy-
siologists to indicate a spore which receives

impregnation in some way before germina-

tion, as in (Edoffonium ; and also applied to

the larger form of spore in SelA(iinf.i.la

and Isoktf.s.

OPAL.—A form of silica. It consists of

soluble silica, and from 8 to 10 per cent, of
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water. There are man)' varieties, thin

sections of which present interesting- objects

for the microscope and mierospeetroscope.

Wood opal is wood petrified with a hydrated
silica, and is light and not very hard. It

exhibits in some places vegetable structure.

Other opals contain the remains of sub-

stances which may be of vegetable origin,

or of other minerals which simulate such

organisms.

Bibl. See Agate. Dana, Intro. Mineral.

;

Slack, M. Mh. Jn. 1873, 105.

OPALI'NA, Purlc. and Val.—All ani-

mals comprised under this title were for-

merly regarded as Infusoria, among which
they were placed ; but later researches tend

to show that many are imperfectly deve-

loped forms or intermediate stages of Ilel-

minthoidea. They are microscopic, oval or

oblong, colourless, covered with vibratile

cilia arranged in regular rows. Some contain

a nucleus, and exhibit contractile vesicles
;

but they do not admit colouring-matters,

nor have they a month. In one form an

adhesive suctorial disk has been observed,

and in another a hook-apparatus, probably

serving the same end. Ihey are parasitic

within the bodies and usually the intestinal

canal of earth-worms, frogs, Planarice,

Naides, beneath the gill-plates of Gam-
marus, &c.

O. (Bursaria, E.) ranarum, P. & V., is

figured in PI. 24. fig. 47.

Bibl. Purkinje and Valentin, De phcen.

mot, ribr. ;
Schultze, Beit. s. Natunj. d. Tur-

bett. : Stein, Infus. p. 178, &c. ; Claparede

et Lachmann, Etudes, 373; Pay Lankester,

Qu, Mie. Jn. 1870, 143.

OPEG'RAPHA, Ach.—A genus of Gra-
phideae (Gynmoearpous Lichens), growing
on baric of trees, stones, &o. Besides their

linear lirellce, the fronds bear spe.rmogonia,

in 0. rurin and O. calcarea forming black

spots on the surface, communicating with
little unilocular cavities lined with short

linear sterigmata bearing numerous sper-

matia. Mr. Leighton enumerates fourteen

species and numerous varieties in his recent

monograph.
Bibl. Brit. Flor. ii. pt. 1. p. 147 ; Leigh-

ton, Ann. Nut. Hist. 2nd ser. xiii. p. 87,

xix. p. 120 ; Tulasne, Ann. des Sc. Nat. 3 se>.

xvii. p. 207 ; Leighton, Brit. loch. Flora.

OPERCULAPEL'LA, Hincks. — A
genus of Campanulidse (Ilydrozoa).

This genus was made to include Cumpanu-
laria lacerata (Johnston).

Bibl. Johnst. Brit. Zooph. pi. xxviii.

;

Van Beneden, Faune Litt. de Belt/, poly.

150 ; Allman, Ann. Nat. Hist. 1804, xiii. 31

;

Wright, Edin. New Phil. Jn. 1850; Hincks,
Brit, Ili/d. Zooph. 103.

OPERCULA'RIA, Goldfuss.—A doubt-
ful genus of Vorticellina.

It is now included in Episti/lis.

1. O. artieidafa, E. Found adherent to

Ilydrophilus piceus and Di/tisetis marginalis.

PI. 25. fig. 25.

2. O. berberina, St. Found upon Noterus
erassicornis, a water-beetle.

Bibl. Ehr. Infus. p. 286 ; Stein, Infus.

passim ; Claparede et Lachmann, Etudes,

111.

OPERCTJLI'NA, D'Orb.—A Nummuline
Foraminifer. Shell flat, discoidal, many-
chambered ; spire exposed, and whorls
rapidly increasing in width. The shell-

structure of O. arabica, Carter, is described

at p. 317 (PL 47. figs. 23-26). Rare in the
Chalk, and abundant in many Tertiary beds.

Large and plentiful in the East-Indian and
South Seas ; common, but small, in the
northern seas.

Bibl. Williamson, Tr. Mier. S. ii. 150
(" Nonionina ") ; Carter, Ann. N. H. 2. x.

161, 3. viii.311
; Carpenter, Phil Tr. 1850;

Introd. For. 247 ; Parker and Jones, Ann.
N. II. 3. viii. 220.

OPIIIDOM'OiSTAS,Ehr.—Agenericname
applied to slender, filiform, spiral (helical),

Vibrio-like bodies, of a brown or red colour,

with obtuse ends, and actively moving
through the water by means of an anterior

flagelliform filament. Ehrenberg places

them among the Infusoria, in the family
Cryptomonadina, and admits two species,

characterized by the difference in colour.

One was found in fresh, the other in brack-
ish water. Length about 1-570", breadth
1-0000". In some the spire forms only half

a turn, in others two and a half turns.

Probably an Alga. Is it the j-oung state

of Spirulina ?

Bibl. Ehr. Infus. p. 43, and Ber. cl. Berl,

Ahad. 1840; Pritchard, Infus. 500.

OPHrOCLES, Hincks.'— A genus of

Haleciidse (Ilydrozoa).

Char. Stem branching, rooted by a creep-
ing stolon, hydrothecse vase-shaped

;
poby-

pites not retractile within the calycle ; the
body deeply constricted a little below the
base of the tentacles, which surround a
conical proboscis. Tentaculoid organs borne
on the stem and stolon, highly extensile.

Reproduction bj' fixed spore-sacs.

Bibl. Hincks, Brit. Hyd, Zooph. 230.
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OPHIOCO'MA. — The Brittle-stars

(Ophiurida) afford very beautiful micro-
scopic objects ; their skin-spines are espe-

cially elegant.

OPHIOCY'TIUM, Nag.—A genus of

Protocoecacese, Unicellular Algas.

Char. Cells free, single, dispersed and
floating. Obtuse or elongated, mucronate
or vermiculate, and curved and mucronate.

Continental.

Bibl. Rabenht. El. Eur. Alt/, iii. p. 67.

OPHIOGLOSSA'CE^E.—A family of

Ferns, distinguished from all others by the

characters both of the vegetative and re-

productive structures. The fronds are

always divided into two parts, one folia-

ceous and sterile, and the other fertile,

neither being ever rolled up in the form of

a crook. The sporanges are destitute of any
trace of an annulus, and always split very
regularly to discharge the spores. For an
account of their germination see Feens.
OPHIOGLOS'SUM, Linn.—The typical

genus of Ophioglossaceous Ferns, repre-

sented by the Adder's-tongue Fern, Ophio-

ylossum vulqatum.

OPHIOTHE'CA, Curr. — A genus of

Myxogastrous Fungi, distinguished by a
simple peridium bursting longitudinally;

capillitium twofold, viz. hyaline articulated

threads, to which the spores are attached,

and echinulate thicker branched filaments.

O. chri/sosperma occurs on the inner bark
of dead trees.

Bibl. Curr. Qtiart. Journ. Micr. ii. p. 240;
Berk. Outl p. 310 ; Cook, Hmulb. p. 402.

OPHRYDI'NA.Ehr.—Adoubtful family

of Infusoria, corresponding to Vorticellina

with a carapace. It forms part of this last-

named family.

Bibl. Ehr. Iufus. p. 291 ; Clap, et Lach.
Etudes, 93.

OPIIRYD'IUM, Ehr.—A genus of Infu-

soria, of the family Vorticellina.

Cliar. Consists of a colourless, gelatinous,

rounded mass, either adherent or free, con-

taining numerous greenish Vorticella-]ik.e

animals imbedded and somewhat radiately

arranged within it. Aquatic. Length of

extended bodies 1-100" ; size of entire mass
from that of a pea to that of the list, and
even more.

O. versatile (PI. 24. fig. 49, portion near

the surface ; fig. 48, portion expanded by
pressure; fig. 50, separate animal). The
gelatinous mass or envelope has been de-

scribed as consisting of separate portions or

cells, and again as forming a homogeneous

whole. It somewhat resembles and has
been mistaken for frog's spawn. The bodies
of the animals, when extended, are spindle-
shaped, when contracted, oval or nearly
spherical ; they have a row or ring of cilia

at the anterior margin of the peristome, also

a lid with a fringe of cilia, as in Episti/lis

&c. The body exhibits annular constric-

tions and longitudinal folds, and contains
scattered chlorophyll-granules, and a long,

narrow, tortuous nucleus. A distinct narrow
elongated oesophagus is present. Ehrenberg
remarks that at first the individual bodies
are united in the centre by filaments, which
subsequently disappear. The animals un-
dergo the encysting process. When they
leave the jelly, a posterior ring of cilia is

formed, as in Vortice/la, and the animals
swim with the tail first.

This organism bears some resemblance to

Coceoehloris among the Palmellacese, yet it

appears decidedly animal.

Bibl. Ehr. In/as. p. 292 ; Stein, Infus.,

passim ; Claparede et Lachmanu, Etudes.

OPHRYOCERCI'NA, Ehr.—A family of
Infusoria. See Tbachelina.
OPHRYODEN'LRON, Clap, et Lach.—

A genus of Acinetiua.

Char. Acinetiua with the suckers at-

tached to a long retractile proboscis.

Blbl. Clap, et Lach, Etudes, 381.

OPHRYOGLE'NA, Ehr.—A genus of
Infusoria, of the family Bursarina.

Char. Body ciliated all over ; a frontal

eye-spot present; cilia arranged in longitu-

dinal rows. A watch-glass-shaped organ
near the mouth.

Three species. Stein remarks that, on
treating these animals with acetic acid, the
cilia became converted into a dense network
of curved and geniculate hairs, some as long-

as the body.

1. O. aira (PI. 24. fig. 53). Body ovate,

compressed, black, acute posteriorly ; eye-
spot black, marginal ; cilia whitish. Aquatic

;

length 1-180".

2. O. acuminata, brown ; eye-spot red.

3. O.Jtavicans, yellowish ; eye-spot red.

Lieberkuhn describes in O. Jlavicans a
vibrating membrane contained in a sac-like

space, leading from an oral slit ; and near
the eye-spot a watch-glass-shaped organ

;

also two contractile vessels, arising close

to the mouth, connected with a system of

vascular canals ramifying in the outer por-

tions of the body.
Bibl. Ehr. Infus. p. 300 ; Stein, Infus.

p. 240; Duj. Infus. p. 600; Lieberkuhn,
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Ann. Nat. Hist. 1850. xviii. 319 ; Olaparede

et Lachmann, Etudes, p. 256.

OPISTHIOT'RICHA, Perty. A genus
of the Infusoria.

Char. Small, elongated, cylindrical or

pyriforni. Cilia on body fine, those on poste-

rior part large. O. tenuis, found at Bern.

Bibl. Pritchard, Infus. 614; Claparede

et Lachmann, Etudes, 72.

ORBICULI'NA, JLamk.—A genus of

porcellaneousForaminifera. Discoidal,equi-

lateral, greatly compressed, very variable

according to age ; forming an embracing,

very regular spire when young, subse-

quently growing into a more or less perfect

disk, almost indistinguishable from Orbito-

lites. Chambers very narrow, curved, and
divided throughout their length into nu-
merous minute cavities (chainberlets) by
perpendicular partitions, transverse to the

spiral coil. Orifices very numerous, round,

in rows along the septal plane on the outer

margin of the shell.

Living in tropical seas (0. aclunca, PI. 18.

fig. 19) ; fossil in the Tertiaries.

Bibl. Carpenter, Phil. Tr. 1850, p. 547 ;

Introd. For. 93.

ORBITOFDES, D'Orb.—One of the hya-
line Foraminifera, related to Nwmmulma,
and often mistaken for it. Lenticular;

thick or thin ; smooth, granular, or radiate
;

composed of a median plane of chamberlets

arranged cyclically, and of very numerous
layers of compressed chamberlets above and
below.

Fossil only; in the Upper Chalk, and
Lower and Middle Tertiaries.

Bibl. Gvmbel.Abh.bai/er.Ak. x. 670,1868.

ORBITOLI'NA. See Patellina and
TrNOPOitus.
ORBITOLI'TES, Lamarck ( Orhdites).—

AporcellanousForaminifer, near Orbieulina,

but distinguished by the chambers being

arranged in concentric circles.

Inhabiting tropical seas.

O. complanatus (PI. 18. fig. IT) = Sorites

and Amphisorus, Ehr. ; fossil in the Lias,

Chalk, and Tertiaries.

Bibl, Morris, Brit. Foss. 39 ; Carpenter,

Phil. Trans. 1856, 181 ; Intr. For. p. 105.

ORBULI'NA, D'Orb.—A hyaline Fora-
minifer, consisting either of a single spheri-

cal chamber, or of a large globular chamber
enclosing a small Globigerine group of

earlier cells. Orifice single, minute, round,

without either prominence or rays. O. iimi-

versa (PI. 47. fig. 1). Recent, and fossil as

far back as the Lias.

Bibl. D'Orbigny, For. Foss. Vien. 22;
Williamson, Pee. For. 2; Carpenter, Introcl.

For. 176 ; Alcock, Mem. Lit. Phil. Manch.
3. iii. 178; S. Owen, Journ. Lin. Soc. Zool.

ix. 149 ; Terquem, Mem. Metz, 1862, p. 432.

ORGANIZATION AND VASCULA-
RIZATION.—Immediate reunion of cut

surfaces may take place without any exuda-
tion ; but in healing by what is termed the

first intention a substance is present which
glues the edges of the wound together.

The microscopic investigation of this pro-

cess is very interesting. The substance

consists of the connective tissue of the cut

surface, infiltrated with blood-corpuscles

and serum, and swollen by the imbibition

of the latter fluid. The next stage of the

process is the migration of colourless cor-

puscles from the dilated vessels in the im-
mediate neighbourhood. They permeate
the whole of the cementing medium and the

adjacent connective tissue, so that the
divided parts are at length united by a con-
tinuous layer of embryonic tissue. The
next step is the reestablishment of the

circulation. Thiersch found the cut ends
of the vessels a few hours after the injury,

plugged by a corpuscular proliferation and
somewhat dilated, but seldom occupied by
a blood-clot. Injecting the vessels at this

stage with a warm solution of gelatin, and
hardening the specimen in alcohol, he found
sticking to the surface of the club-shaped
plug of gelatin, endothelial cells, some de-
tached and isolated, others undergoing pro-
liferation. Moreover he found a peculiar

configuration of the surface of the plug, in

which were the radicles of a very beautiful

system of intercellular canals. He regards
these as a provisional nutrient apparatus.

The last act is the transformation of that

part of the embryonic tissue which is not
employed in the construction of vessels,

into fibrous connective tissue. The spindle-

shaped cell-tissue results, and from that the

fibrous cicatrical textures. Should pus be
formed in a wound, organization and vas-

cularization or healing by the second inten-

tion progress (see Pus). Pus is freely given
off from the wound, and from its surface

young cells force their way from count-

less points ; they are accompanied by a
fluid mainly transmitted from the blood,

and very rich in dissolved albuminous mat-
ters. Sooner or later the cells close up
their ranks, and a layer of embryonic tissue

is formed, which intervenes between the

parenchyma of the organism on the one



ORIBATA. [ 556 ] ORTIIOTRICHACE.E.

hand and the pus on the other. Then this

embryonal connective tissue gets thicker,

rises into small globular projections or gra-

nulations, which are the physical bases of

all further evolution ; they produce both
skin and cuticle, and before all, new vessels.

Along certain lines running through the

parenchyma in which these new vessels

are to be, a closer aggregation of the cells

becomes apparent: a cord or row of cells

becomes visible, pointing out the form and
direction of the future blood-path. Soon
the blood makes its appearance in the axis

of the cellular cord, and the cells parted

asunder begin to constitute the wall of a

new blood-vessel. As each layer of em-
bryonal tissue is formed on the surface,

rows of cells aggregate as above, and new
vessels are completed. As the cicatrical

tissue contracts after its formation out of

the embryonal tissue, and as it is fashioned

at the deepest part of the wound, first the

whole of the raw surface shrinks and com-
presses the vessels, obliterating many and
reducing the vascularity of the healing

tissues.

ORIB'ATA, Lata-.—This genus has been

subdivided, and now constitutes the family

Oribatea. The position of three species

however, is doubtful, viz. Acarus conferva',

Schr., living in fresh wafer, and creeping

upon Conferva?, &c. ; Oribata deniersa, Duj.,

aquatic, with a cervical eye, and found upon
Hypnum inundation ; and Oribata marina, a

marine species.

We have found one species doubtfully

referable to the above, agreeing with the

characters of the Oribatea : body brown,
tarsi with a single claw, and no caruncle.

The individuals were creeping upon broken

stems of Ceratopliyllum.

Bibl. Gervais, Walck. Apt. iii. p. 251 ;

Schrank, Ins. Austria, p. 511 ; Dujardin,

L'Instit. 1842, p. 310; KochJ)eutscM. Crust.

&c. ; Duges, Ann. des Sc. Kut. 2 ser. ii. p. 40.

ORIBATEA.—A family of Arachuida.

of the order Acarina.

Char. Body covered by a hard horny
envelope ;

palpi fusiform, 5-jointed ; first

joint small, second large, inflated and almost

half the length of the entire palpus, palpi

hairy outside only; mandibles chelate; body

often winged. Genera

:

1. Nothrus. Bod}- elongate, irregularly

quadrilateral, with spinous filaments ; legs

of moderate length, thick.

2. Belba. Abdomen distinct from thorax,

rounded, inflated ; legs long, geniculate.

8. Qalumna. Abdomen subglobular,
depressed, margins of the pseudothorax
winged ; legs of moderate length.

4. Jloploplwra. As the last, but wing-
like appendages absent.

Two doubtful genera : SiUibano and Ca-
cuhis.

Bibl. Walehenaer 's Apti-rcs, 251 ; Koch,
Deutschl. Orustac. 8,-c. ; Duges, Ann. ties Sc,

Nat. ii. 48 ; Bufour, Ann. des Sc. Nat. 1 ser.

xxv. 289.

OROBIAS, D'Eichwald.—A Nummuline
Foraminifer, found in the Carboniferous
Limestone of Russia; possibly a true Num-
mulina.

Bibl. D'Eichwald, Leth. Buss. i. 352.

ORTHOCERPNA, D'Orb.— A stieho-

stegian Foraminifer, related to Nodosarina

;

square ortriangular in cross section; without
septal furrows ; orifice terminal, simple or

pouting.

Recent in W. Indies, O. qtiadrilutera (PI.

18. fig. 36) ; fossil in the Tertiary, Chalk,
Gault, and Oxford Clay.

Bibl. Carpenter, Introd. For. 106.

ORTHOPTEEA.—An order of Insects,

containing the grasshoppers, crickets, &c.
OETIIOSI'RA. Thw. See Melosiba.
ORTHOTRICHA'CE^E. — A tribe of

Pottioid Mosses including several British

genera.

a. Papillie distinct, tabcrculate, rarely obso-

lete ; peristome most/;/ pale, rarely orange-
coloured,

1. Zyijothn. Calyptra dimidiate. Peri-
stome wanting, simple (external or internal),

more rarely glabrous, without an annulus.

2. Ortlititrir/unn, Iledw. Calyptra cam-
panulas, plaited. Peristome absent, simple,

or double. External of thirty-two gemi-
nate (sixteen) (fig. 483) or bigeminate
(eight) (fig. 537) teeth, more rarely of

sixteen entire, undivided teeth, granular,

fleshy, or brittle, mostly pale, rarely orange-
coloured, erect, afterwards reficxed, arising

below the mouth of the capsule. Internal

:

eight or sixteen cilia, simple, hyaline, or

(rarely) resembling the teeth. Yagiuule
ochraceous. Inflorescence monoecious or

dioecious. Capsule without an annulus,

more or less pyriform, grooved, rarely gla-

brous ; operculum capitate, conical.

b. Papillte mostly obsolete, rarely distinct
;

peristome always coloured, purple, red, or

orange.

3. Glyphomitrium. Calyptra campauu-
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late, large, totally enclosing- the capsule,

deeply laciniate, plaited. Peristome com-
posed of sixteen short, lanceolate, densely

trabeculate, entire teeth, with a central line,

approximated in pairs, incurved, arising

below the orifice, orange-coloured, smooth
(fig. 283, p. 340). Inflorescence monoecious.

4. Brachystelium. Calyptra as in the

preceding, altogether or almost entirely

covering the capsule, mitre-shaped, with

long' and repeated laciniations, slightly

plaited. Peristome like that of Trickosto-

muin, the teeth being split more or less,

down to the base, into two arms. Inflo-

rescence monoecious.

5. Guembelia. Calyptra dimidiate, other-

wise like the following (tigs. 289-291, p.

353).
6. Grimmia. Calyptra mitre - shaped,

laciniate, scarcely exceeding the operculum,

and smooth, or else shorter. Peristome

simple, teeth sixteen, lanceolate, with a

median line, trabeculate, often, however,
fissile, hence very polymorphous, more or

less split, as far as the middle, into two or

four teeth, or into two arms down to the

base (fig. 288, p. 352).
ORTHOTRICIIUM, Iledwig.—A genus

of Orthotrichaceie (Pottioid Mosses), grow-
ing in round tufts, fertile at the summit, on

Fig. 536. Fig. 537.

Fig. 536. Orthot.richum pulehellum. Magn. 15 clianiB.

Fig. 537. Orthotriehum pallens. Fragment of peri-
stome. Magn. 50 diama.

trees and stones, never on the earth. There
are numerous British species, which are

remarkable for the apophyses (sometimes
having stomata) and for the varied cha-

racter of the outer peristome, the thirty-two

teeth of which are variously conjoined, so

as to appear as thirty- two, sixteen, or eight.

The calyptra is mostly covered with hair-

like processes (tig. 472).
Bibl. Wilson, Bryologia Brit. p. 185

;

Hooker, Brit. Ft. ii. pt. 1. p. 57.

OSCILLATO'PJA.Vauch., 1803 (Oscil-
laria, Bosc, 1800).—A genus of Oscilla-

toriacere (Confervoid Algae), distinguished

from the allied forms by the simple, rigid,

elastic filaments, forming; a stratum in a
common gelatinous matrix. The filaments

are enclosed singly in tubular cellulose

sheaths, open at the euds, from which the
fragments emerge when they are broken
across (PI. 4. fig. 8). The young filaments

or growing extremities are continuous and
scarcely striated ; but by degrees transverse

stria? appear, sometimes very close together,

sometimes distant, which striae indicate a

constriction and final fission in the substance

of the filament, which, when old, readily

breaks at these places. The internal struc-

ture of the filament is obscure : it would
seem to be composed wholly of protoplasmic
substance, the joints not possessing special

cellulose coats ; but the substance of the
filament, although apparently solid, seems
sometimes less dense internally, since we
have noticed a kind of hour-glass contrac-

tion intermediate between the stria? after

the action of thick syrup (by endosmose)
and after desiccation. The curious round-
ing-off of the separated ends of dividing

filaments (PI. 4. fig. 8, right-hand figures)

seems to depend on some power of expan-
sion of an outer thicker layer of the sub-
stance of the filament. The motion of the
filaments has been described under Oscil-
LAToniACEiE. The filaments ultimately

break up at the striae into distinct joints,

which may be regarded as gonidia. No
formation of spores has been observed. A
remarkable and unexplained appearance is

occasionally observed at the growing ends
of the filaments : they appear crowned by
a wreath of cilia ; but these processes are

rigid ; no motion of them has ever been
seen.

Kiitzing has multiplied the species beyond
all reason, and separated some without good
grounds under the name of Phormidium.
We follow Harvey in the enumeration of the

commoner British species ; but this genus,

like its allies, requires a thorough study of

recent specimens. They occur on damp
ground, on stones, on mud, in fresh water,

running or stagnant, in springs, and in brack-
ish water ; a few are truly marine. In the
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following characters the colour of the strata

is given as seen by the naked eye, that of

the filaments as seen under the microscope.

The following genera are typical ; but

some of them are included by Itabenhoist

in Phohmidium, which, as a genus, cannot

be satisfactorily distinguished from the

present.

* In fresh water, or on damp earth, &c.

a. Stratum reruginuus or blue-green.

O. limosa, Ag. Stratum dark green,

glossy, with long rays ; filaments green,

1-3300 to 1-3000" in diameter ; articulations

shorter than the diameter. At the bottom
of ditches and pools.

O. tenuis, Ag. Stratum dark green, thin,

with short rays ; filaments pale green,

1-4200" in diameter; articulations equalling

or half the diameter. In muddy ditches,

&c. ; at first on the bottom, finally floating-

to the top.

O. miiscomm, Ag. Stratum dark rerugi-

nous-green, 3 or 4" in extent, growing over

mossesin rapid streams; filaments ' thickish,'

pale blue-green.

O. tarfosa, Carm. Stratum pale verdi-

gris-green, glaucous, 1 or li' in diameter,

resting- on an ochraceous substratum ; fila-

ments hyaline, "very slender." On floating

sods in turf-pits.

O. decorticariS) Grev. Stratum smooth,

glaucous-green, membranous, peeling oft' in

flakes ; filaments pale bluish green, " very

slender." Damp walls, pumps, &c. ; common.

b. Stratum dull green, inclining to purple,

black, or brown.

O. nigra, Vaueh. Stratum blackish

green (bluish black when dry), with long-

radii ; filaments pale bluish green, 1-2800
to 1-3000" in diameter; joints equalling- or

a little shorter than the diameter. Ditches
and ponds. Common.

O. autumnal™, Ag. (Pl."4. fig. 8). Stra-

tum purplish or greenish black ; filaments

pale dirty bluish green, 1 -4000 to 1-5000" in

diameter
;
joints shorter than the diameter.

Damp ground, walls, &c. Common.
O. contexta, Carm. Stratum glossy black,

spreading three feet or more, appearing
satin)' and striated to the naked eye ; fila-

ments pale green, 1-3000" in diameter ; ar-

ticulations largish. On mud ; apparently
common.

O. ochracea, Grev. is probably the same
as Leptothrix ochracea.

** Marine, or in brackish water.

O. litloralis, Carm. Stratum bright aeru-

ginous-green; filaments deep green " thicker

than in O. nigra;" joints one third the

diameter. Pools on the sea-shore. See
Symploca.

Bibl. Harvey, Brit. Ala. 1st ed. p. 161
;

Br. Mar. A/g. p. 228 ; Ph'yc. Brit. pis. 105,

251; Hassall, Br. Fr. Ala. p. 244, pis. 70-72,;

Kiitz. Sp. Air/, p. 237 ;' Tab. I'/u/c. Bd. i.

pis. 38-44 ; Rabenht. Fl. Eur. A/g. ii. 95.

OSCILLATOPJA'CEyE.—A family of

Confervoid Alga?, containing organisms of

considerable diversity and not very well

characterized at present, owing to the

obscurity of the reproduction. The genus
Oscilhitoria, with its nearest allies, is com-
posed of cylindrical filaments of protoplasmic

substance, invested by a continuous cellu-

lose sheath or tubular cell-membrane. The
internal (solid ? ) filament gradually becomes
transversely striated as it increases in age,

and subsequently readily breaks across at the

transverse lines ; and the fragments readily

escape from the sheaths, since no cross walls

of cellulose are produced (PL 4. fig. 8). These

kinds exhibit clearly the remarkable motion

from which the family takes its name. They
are mostly found upon damp ground, form-

ing- wide and irregular strata. Iiimdaria and
the allied genera have the joints of the fila-

ments more distinct ; and the filaments are

coherent into definite fronds, on which they

stand erect or radiate from a centre (PL 4.

figs. 13, 16). The sheaths become compli-

cated in many of these, from the internal

multiplication and the persistence of the

cellulose sheaths of several generations one

within another (see Petalonejia), often

gelatinously swollen up, and sometimes
decomposed into spiral fibrous structures

(PL 4. fig. 15; see Spiral structures).
Some of the remaining forms, included here

for the present, differ considerably from the

above, and are imperfectly understood. Vi-

brio (PL 3. figs. 18-21) consists of monili-

form filaments without an apparent sheath.

Spindina (PL 3. fig. 15) has the (solid ?)

filaments curled spirally; and in the strange

plant Didgmohclix (PL 1. fig. 10) two spiral

filaments occurred twined together. These
last minute forms generally occur imbedded
in a gelatinous stratum ; but their relation to

this is not yet clearly ascertained.

The structure of" the Oseillatoriaeere,

judging from Oscillatoria, Microcoleus, and

Lyngbya, differs importantly from that

of all other Confervoids. The filaments are
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not composed of rows of cells, but, in the

earliest condition, of a cylindrical thread of

protoplasm, coloured greyish, green, brown,
or purple in different cases. The ends of

growing- filaments are narrower and devoid
of striae, and have no perceptible cellulose

sheath ; when a little older, cross striae ap-

pear, consisting of double rows of granules

or dots, and the tubular cellulose coat is

evident ; finally the striae become distinct

lines (see PL 4. figs. 8-22). In this stage,

external violence will cause the filament to

break across at the striaa ; and the fragments
then slide along inside the cellulose sheath,

the broken ends always assuming a rounded
form like that of the free extremities (PI. 4.

fig. 8 b). When these fragments slide quite

out of the sheaths, the latter appear as con-
tinuous tubes (PI. 4. fig, 8 a), seldom with
any cross markings opposite the striae of the

internal mass. In Lynybya the division

seems to take place in a peculiar manner,
accompanied by an interstitial growth com-
parable to that of Zygnema. In a well-

developed filament, every eighth stria is

strongest, the intermediate fourths rather

lighter, every second one between them
paler still, and the intermediates of these

only just marked; while in Oscillatoria the

striaa seem to be gradually less definite

towards the growing- apex of a filament.

The filaments appear solid as ordinarily

viewed ; but the^endosmose resulting from
placing them in syrup or gum-water causes

them to contract between the striae, or to

break up into lenticular disks. The ultimate

fate of all the filaments seems to be a sepa-
ration into disks or globular gonidia, by
breaking across at the striae.

In llicrocoleus (PI. 4. fig. 9) and many
Rivularice there would appear to be a trans-

verse multiplication like that occurring oc-

casionally in Nostoc, as the filaments are

found lying side by side in gelatinously de-

composed outer (parent) sheaths. The fila-

ments of the Rivularice are seated on a
large basal cell (PI. 4. figs. 13, 16, 18), the

nature of which is not understood.

The remarkable spontaneous motion of

many Oscillatoriaeete presents a considerable

variety of conditions. In Oscillatoria and
Microcoleus the ends of the filaments emerge
from their sheaths, the young extremities

being apparently devoid of this coat ; their

ends wave backwards and forwards, some-
what as the fore part of the bodies of cer-

tain caterpillars are waved when they stand

on their pro-legs with the head reared up.

The filaments also emerge from the tubes

and break up ; and the fragments then exhi-

bit an oscillating movement like that of a
balance, together with an advance in a lon-

gitudinal direction. Lynybya (PI. 4. fig. 10)
does not appear to oscillate, at all events

when in long filaments. Vibrio, Spirulina,

and other forms exhibit only a tremulous
oscillation ; the same appears to be the case

with Bacterium ; the plant termed Didymo-
helix probably acquires its double-spiral

character from the entwining of originally

distinct filaments. These last organisms

were included by Ehrenberg among the In-
fusoria ; but there is every reason to regard

them as vegetables. Leptothrix and the
allied genera are very imperfectly known,
and are only included here from the absence

of indications of closer affinities elsewhere
;

very likely they are mycelial filaments of

Fungi.
All these plants occur on damp ground,

rocks, or stones, and among Mosses and
other Confervas on rocks, stones, &c. in

fresh and salt water, and are allied in some
respects to the Nostochace^e ; but the
articulations of the filaments of the latter

are all perfect cells with a complete cellulose

wall, multiplying by division in the same
way as the Confervaceee.

Synopsis of British Genera.

A. Oscillatoriece. Filaments transversely

striated or moniliform, sometimes spi-

rally curled ; sheathed, or, in the minute
forms, without evident sheaths ; exhi-

biting spontaneous oscillating, creeping,

or serpentine motion. Increased by
transverse division.

1. Bacterium (PL 3. fig. 17). Filaments
colourless, extremely small, short, wand-
shaped, or longish-oval, with two to four

cross striae, exhibiting a vibratory motion.

No sheaths evident.

2. Vibrio (PL 3. figs. 18-20). Filaments
colourless, extremely slender, moniliform,

with an active serpentine motion. No sheath

evident.

3. Spirulina (PI. 3. figs. 15, 22, 23). Fila-

ments green, very slender, continuous or

moniliform, curled into a long helical or

screw-like form ; oscillating ; no sheaths

evident, but often a common investing

jally.

4. Didymohelix (PI. 1. fig. 10). Fila-

ments brown, very slender, continuous,

curled spirally and twisted together in pairs.
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Motion ?. No evident sheaths, but a com-
mon investing1

jelly.

5. Oscillatona (PL 4. fig. 8). Filaments
coloured, continuous, transversely striated,

readily breaking across, with a proper cellu-

lose sheath, oscillating; collected in strata

and imbedded in a common gelatinous

matrix.

0. Microcohus (PL 4. fig. 9). Filaments

as in Oscillatoria, but collected in bundles in

a common gelatinous tubular sheath, which
is dichotomously branched ; filaments oscil-

lating.

7. Ccenocoleus. Flaments branched, con-

tained with their ramifications within a

tough, more or less permanent sheath which
bursts irregularly. Filaments annulated.

8. Symploca. Filaments as in Oscil/atoria,

but erect and tufted, coherent at their bases,

bristling above.

B. Lyuybyeee. Filaments motionless (?),

oscillarioid, enclosed in a very distinct

sheath, tufted, or forming strata, with
or without an enveloping jelly.

9. Dasyglosa (PI. 4. fig. 11). Filaments
unbranched, sheathed ; older sheaths broad,

coalescent outside into an amorphous gela-

tinous stratum.

10. Lyiiybya (P\.4.f\g.\0). Filaments elon-

gated, distinctly articulated, unbranched,
with distinct convoluted cellulose tube, but
without a gelatinous matrix (motion creep-

ing P) ; articulations very close.

11. Leibleinia. Filaments short, erect,

tufted, unbranched, with distinct cellulose

coat, free, without an investing jelly.

C. Scytonemece. Filaments distinctly arti-

culated, simple or branched, motionless,

with distinct articulations and large in-

terstitial (propagative ?) cells ; sheaths

at length softened and swollen, but with-

out a common gelatinous matrix.

12. Scytonema (PL 4. fig. 19). Filaments
coespitose, or more rarely fasciculate, with

a double (lamellar) gelatinous sheath,

(mostly) closed at the apex ; branches con-

tinuous by lateral growing out of ihe primary

filaments, with a knee-like base.

13. Desmonema. Filaments branched,

more or less coherent,branches oftwo kinds,

primary branches each with a connecting

cell at the base, secondary branches with-

out connecting cells ; annulated. See Toia'-

i-OTimix.

14. Arthronema (PL 4. fig. 20). Fila-

ments distinctly articulated, simple, in short

lengths, overlapping at their ends within
the gelatinous sheath.

15. Petalonema (PI. 4. fig. 21). Fila-

ments branched, with the outer sheaths of

the single joints expanded upwards and
outwards into funnel-shaped bodies, each
partly overlapping its successor, forming a
common obliquely lamellated and trans-

versely barred gelatinous cylinder.

10. Calothrix (PI. 4. fig. 22). Filaments
very closely articulated, tufted, with
branches in apposition for some distance,

here and there cohering laterally. Sheaths
firm, often dark-coloured.

17. Tulypotlirix. Filaments free, radiantly

or fastigiately branched, most distinctly

articulated at the bases of the branches

;

branches continuously excurrent, not in ap-
position ; sheaths thin, hyaline.

18. Sirosiphon. Filaments single, double
or triple, within a distinct common sheath,

very distinctly articulated ; branched by
lateral budding, the branches divergent.

19. Sc/tizot/iri.c {PL 4. tig. 17). Filaments
branched by division ; sheaths lamellated,

thick, rigid, curled, thickened below, finally

longitudinally divided.

20. Symphyosiphon. Filaments erect or

ascending, enclosed in lamellated, hard
sheaths, concreted laterally at their bases,

involved in jelly.

21. Rhizonema. Sheath cellular and fur-

nished throughout its length with numerous
branched and anastomosing rootlets (?).

Filaments distinctly annulated, and inter-

rupted here and there by a connecting cell.

Branches in pairs, arising from a protrusion

of the filament,

D. Rividariece. Filaments distinctly arti-

culated, with an enlarged basal cell,

mostly attenuated above, connected into

definite or indefinite fronds; motionless.

22. Schkosiphon (PI. 4. fig. 13). Basal
cells globose, filaments simple, distinctly

articulated, mostly attenuated towards the

apex, sheathed, sheaths connate into groups,

hard, dark-coloured, open and expanded
above, and overlapping so as to form a

succession of ochreai which have the free

borders slit up into filaments or fringes
;

also displaying a spiral fibrous structure in

dissolution.

23. Physadis. Filaments whip-shaped,
torulose at the base, sheathed, sheaths

simple, gelatinous ; collected into a globose

and solid, or subsequently a bullose-vesicu-

lar frond ; in the globose fronds the lila-
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meuts radiate from the centre, in the
vesicular fronds from the internal (lower)
surface of the gelatinous matrix.

24. Ainactis (PL 4. fig. 15). Filaments
branched, articulated, with thin sheaths,

collected into a solid pulvinate frond, which
is concentrically zoned by the dichotomous
branching of the filaments. Sheaths more
or less solidified by carbonate of lime ; some-
times exhibiting a spiral structure in disso-

lution.

25. Rioularia (PL 4. fig. 18). Filaments
with an oval basal cell succeeded by one of
cylindrical form( manubrium), the remainder
short, attenuated in diameterup\vards(whip-
shaped). Sheaths sometimes saccate below,
open (not fringed) above ; forming a slippery

gelatinous frond.

26. Euactis (PL 4. fig. 16). Filaments
wh ip-shaped,with repeated ochreate sheaths,
forming fronds in which they radiate, and
by superposition of successive generations
form concentric layers. The ochreate sheaths
are cartilaginous, lamellated, firmly united
laterally, dilated upwards (funnel-shaped),
decomposed into a fringe at the open edge.

27. Inomeria. Filaments whip-shaped,
vertical, parallel, with obscure sheaths,

everywhere decomposed into very slender
filaments ; forming crustaceous fronds, be-
coming stony.

28. Petronema. Densely ca?spitose, erect,

somewhat regularly branched, branches free,

with obtuse rounded apices, and each with
a connecting cell at the base. Filaments
annulated and growing thicker upwards.

E. Leptotrichetz. Doubtful Oscillatoriacea?.

29. Lcptothrix. Filaments very slender,

neither branched, articulated, concreted, nor
sheathed.

30. Hi/pheothrix. Filaments unbranched,
inarticulate, sheathed, interwoven into a
more or less compact stratum.

31. Symploca. Filaments unbranched,
inarticulate, sheathed, concreted into

branches, conjoined at their bases; sheath
a simple hyaline membrane.

Excluded Genera.

Stigonema, Ag. See Ephebe.—Arthro-
sipkon, Ktz. = Petalonema.— C'hthonoblastus,

Ktz. = Microcoleus. — Hassallia, Berk. =
Sirosiphon.—Lithonema, ITass. = Ainactis.—
Phormidium, Ktz.= Oscillatoria.—Symphy-
othrix, Ktz. = Oscillatoria.—Spirochceta, Ehr.
= Spirulina. — Spirillum, Ehr. = Spirulina

and also Spf.bmatozoids of Mosses and
Characete.

—

Spirodiscus, Ehr. ?

Bibl. See the genera, especially Oscil-
latobia and RivuLABiA, and Spibal
structures ; Rabenh. Fl. Eur. Air/, ii.

OSMUN'DA, Linn.—A genus of Osmun-
deseous Ferns, represented in Britain by
Osmunda rcc/a/is (figs. 222, 223, p. 307), the
' Royal or Flowering Fern,' as it is termed,
a large and handsome plant, found in damp
situations ; not common.
OSMUN'DEiE.—A tribe of Polypodia-

ceous ferns, characterized by the broad im-
perfect annulus on the back of the sporanges.

Genera.

1. Osmunda. Sporangia borne on meta-
morphosed pinnules.

2. Tudca. Sporangia placed on unchanged
pinnules.

OSTRACOTJA. See Entomostraca.
OTOGLE'NA, Ehr.—A genus of Rota-

toria, of the family IPydatinsea.

Char. Ej'es three; one sessile and cervi-

cal, the two others stalked and frontal.

Neither jaws nor teeth present.

O. papillosa. Body campanulate, turgid,

rough with papilla? ; aquatic ; length 1-96".

Bibl. Ehr. Infus. p. 453 ; Pritchard,

Infus. 090.

OTOLITHS.—Calcareous particles and
bodies connected with the organ of hearing
in many animals.

The otoliths contained in the membra-
nous labyrinth of the ear present many
variations in different animals in regard to

their consistence, size, and form. They
adhere tolerably firmly together by means
of a clear tenacious substance. In Reptiles

and osseous Fishes the delicately formed
otoliths attain a considerable size, whilst
in Birds, Mammals, and Man they either

appear to be amorphous or are crystallized

in the form of small rhombs, hexahedra, or

octahedra. Otoliths of various sizes and
forms may, however, be found in the same
animal. Three or four otolithes of exceed-

ingly pretty form occur in the osseous

Fishes, where they are found both in the
sacculi and in the ampulla?. In Man and
Mammals they form the white spots of the

maculae acoustics? ; and both here and in

other animals they are maintained in posi-

tion by a tenacious gelatinous substance,

which Lang has described in the Cyprinoids

as a peculiar fenestrated membrane (but

which is regarded by Kolliker as a cuticular

formation). Deiters and Hasse admit the
2 o
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presence of a fenestrated cuticular formation

on the inner surface of the columnar epithe-

lial cells in the otolithic sac of the Frog,

by means of which its contact with the

otoliths is prevented.

Otoliths are essentially composed of

carbonate of lime ; according to Henle,

however, after treatment with acids there

is a residue which is composed of organic

substances (otolith cartilage). Leydig has

observed in the otolith of the grouse that,

after treatment with bichromate of potash,

peculiar lines occur at the two poles, which
converge towards the centre. In Man and
Birds, even when the vestibule is quite

uninjured, otoliths may be observed in

considerable numbers iu the membranous
semicircular canals, especially in the hori-

zontal one, and according to Ilyrtl in the

fluid of the cochlea. In these cases it is

impossible to admit that they have escaped

into the semicircular canal from the utri-

culus.

The Crustacea, which possess an auditory

sac, have particles of siliceous sand in it

which probably act as otoliths. In the

Gasteropoda there are auditory vesicles or

otocysts in the form of minute sacculi, con-

taining fluid wherein are suspended a

number of minute calcareous particles

—

otoliths. The cilia lining the vesicles keep

them' in constant movement. By crushing

the head of a young Gasteropod under the

thin glass of a slide, the sacculi can usually

be seen. The resemblance of some otoliths,

especially those of fishes, to the so-called

coalesced lime-cells of Rainey is very re-

markable.
Bibl. Weldeyer and Riidinger, in Sirick.

Man. Hum. ey Camp. Hist. ; Carpenter, The
Microscope ; Todd and Bowman, Physiol. ;

Lacaze-Duthiers, Archil), de Zoo], parts i. &
ii. ; Leydig, Schultze's Archiv, quoted in Qu.

Mia. Jn. 1871, p. 421.

OTOS'TOMA, Carter.—A genus of Oxy-
trichina (Infusoria).

Char. Body ovoid, mouth ear-shaped

;

anus terminal; nucleus long; contracting

vesicles double. Its cysts have been disco-

vered on Nitella, and give exit to monadi-
form beings approaching the parent shape.

Bibl. Carter, Ann. Nat. Hist. 1856, xvii.

11 7 ; Pritchard, Infus. 639.

OVA of animals.—The germs secreted

by the ovaries. When extruded from the

body, they are generally termed eggs(Eaos).
See Ovum.
OVARY.—The organ in which the ova

or germs of the future offspring are formed

and temporarily contained.

The ovary consists of an outer fibrous

coat, and a parenchyma or stroma, which
includes the Graafian follicles.

The outer coat, or tunica albuginea,_ is

firm, white, and intimately connected with

the subjacent stroma; it consists of three

or more lamina? of connective tissue com-
posed of short and dense fibres with a few
fusiform cells. In early life this coat is in-

separable from the stroma, and is very thin.

In the Mammalia, the stroma (fig. 538 e)

consists mainly of pure connective tissue,

and may be divided into two parts—one

external and parenchymatous or cortical,

and the other a highly vascular medullary

substance. A layer of epithelium, covers

the so-called tunica albuginea, and is

columnar and darkly granular, being there-

fore different from that of the peritoneum,

into which it passes at the base of the

organ. It is continuous with that of the

Fallopian tube or oviduct. Beneath this

Fig. 538.

Transverse section of a human ovary at the fifth

month of pregnancy, a. Graafian vesicle of the under.
b, of the upper surface : c, peritoneum ; d. the tunica
albuginea; in the centre are two corpora lutea; e,

stroma of the ovary.

germ-epithelium, which is here and there

found to line tube-like inward prolongations

of the ovarian surface (the ovarian tubes),

is the connective tissue of the tunica ; and
indistinctly visible beneath these layers are

Graafian follicles of various sizes. They
usually project slightly, and are surrounded

by a plexus of vessels perceptible to the

naked eye. Between them " corpora

lutea " may be seen, which are ovisacs in a

condition of atrophy or retrogression.

Amongst the superficial structures are the

connective-tissue fibres of the parenchyma-
tous or cortical substauce ; and these sur-

round a few ovarial tubes and voting ovi-
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sacs or follicles. Deeper down are more
mature follicles, some of which contain

nearly ripe ova ; and then comes the vascu-

lar or medullary substance. Smooth mus-
cular fibres lie in detached longitudinal

fasciculi, surrounding thelarger and medium-
sized arteries (which they sometimes invest

like a sheath) of the vascular substance, and
they may he followed as far as the cortical

layer. The vascularity of the ovary is very
great ; and the hilus contains a convoluted
mass of large veins, which, when strongly

injected, form a kind of vascular bulb. The
arteries pursue a corkscrew course ; and
intensely vascular plexuses exist in relation

with the follicles. Usually layers of

extremely small follicles are arranged in

grape-like groups immediately beneath the
tunica albuginea ; and the Graafian follicles

abound inthe structure immediatelybeneath,
which is eminently cellular in the Mam-
malia. The follicles or vesicles vary greatly

in number and size ; the largest are gene-
rally nearest the surface, and project more
or less, so as to give it a nodular aspect.

They are round closed sacs (fig. 539). Each

Fig. 539.

Graafian vesicle of the pig. a, outer, b, inner layer
of the fibrous coat ; e, membrana granulosa ; d. liquid

contained in the vesicle; e, proligerous disk;/", ovum
with the zona pellueida, yolk, and germinal vesicle.

Magnified 10 diameters.

possesses two coats ; the outer is a fibrous

and vascular layer, connected with the

stroma by somewhat lax areolar tissue,

which consists of two layers : the outer is

composed of ordinary fibrous connective

tissue ; and the inner or tunica propria con-

sists of young connective tissue, rich in cells,

which are usually fusiform, stellate, or

spheroidal, and resemble amoeboid cells.

Injected vermilion gets from the vessels

into these cells. Lining this is the epithe-

lium of the follicle, which covers the whole
of the inside of the tunica propria, and
forms the membrana granulosa (fig. 539 c)

;

but there is a doubt whether a basement
membrane intervenes. The epithelium is

stratified and columnar, and is collected in

various-sized masses (the discus proligerus)

at one or more points ; and the free surface

of the cells is in contact with the fluid of
the follicle.

The columnar cells of the epithelium
appear to be entirely destitute of an
investing membrane ; their nucleus is

elliptical, transparent, colourless, and cen-
trally situated, and when arranged in

the above mentioned groups they come into

contact with the layer of columnar cells

which surround the ova. The ovum thus
lies imbedded in the epithelium of the
Graafian follicle, and is nourished by the
vascular plexus of the tunica propria.

The cavity of the Graafian vesicle con-
tains a liquid resembling the serum of the

blood ; and in it are found granules, nuclei,

and cells, arising from the disintegration of

the membrana granulosa.

When the vesicle bursts or is opened, the
ovum escapes surrounded by the cells of

the proligerous disk and the adjacent part

of the epithelium.

In those animals in which the amount of

stroma present is small in proportion to the

size of the vesicles, the ovaries have a race-

mose appearance.

In many of the lower animals the ovaries

are tubular, the ova lying closely packed
within them.

In the Infusoria, the "nucleus" (see

Infusoria) is the ovary, and the germs
are produced therein ; and in the Actinia

and stony Corals the ova are developed in

the fringes of the so-called mesenteries.

In the Echinodermata the ovaries are com-
posed of rounded or elongated tubes that

are usually united together into several

gland-like groups, corresponding in their

number and arrangement with the radial

segments of the body ; and in the Holothu-
ridse the small gland-tubes open into one
or more excretory ducts. The Polyzoa
have the ovaries attached to the upper part

of the cell. In Vermes the true ovary is

either a vesicular organ opening by a special

excretory duct into the complicated sexual

canal, or, as in the Ascaridoe, it constitutes

the ultimate ca3cal extremity of the genital

tube. Special glands or yolk-stocks are

present in the Cestodes and Trematodes.
The Mollusca have well-developed glandu-

lar organs for the formation of ova, con-

sisting of numerous acinous follicles. A
2o2
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peculiar gland imbedded usually in the

substance of the liver, and in which both ova

and seminal corpuscles are found, is widely

distributed through this class. In the

Arthropoda, structures exist which pre-

cisely correspond to the Graafian follicles,

and the double tube-like ovaries of insects

;

and their ducts open into a dilated recepta-

culum seminis (PI. 27. fig. 19). The ova-

rium of the spider usually presents the

form of a long fusiform body, which opens

into a slender oviduct terminating;, with

its fellow of the opposite side, in a trans-

verse vulva situated between the pulmonary
stigmata. In Epeira there is a septum in

the ovarium. The scorpion has ovaria

which are expanded into sacs below, and
bulged out into slender, csecal, short tubes

above ; the sacs enter the ducts at right

angles. The female organs of the Crustacea

become more complicated as the species

ascend in the class. In most of the Ento-
mostraca the impregnated ova are carried

in ovisacs ; and in Limulus the ovarian

mass interblends its lobes and processes

with those of the liver. In the lobster the

ovaria are of great length on each side, and
the oviduct comes off from the outer part

of nearly the middle of the gland, and
descends to terminate at the basal joint of

the third pair of ambulatory feet. In the

Brachyura there are on each side an ovary,

oviduct, and pouch ; and the ovaria in

many are elongated pouches divided in

the midst, where the oviduct is attached.

In the Dibranchiate Cephalopoda, as in the
Nautilus, there are an ovarium, oviduct, and
some glands. The ovary is single, and the

ovisacs are elliptical and have reticulated

walls. There is a single oviduct, with a

glandular laminated outlet, in the cuttle-

fish. In the Octopoda there are two ovi-

ducts,and sometimes an additional glandular
enlargement on them.

Bibl. Kolliker, Mihr. Anat. li. ; Siebold,

Veryl. Anat. ; Todd's Cychp. Anat. ; Owen,
Lectures, i. ; Waldeyer, in Stricheim,s Hum.
iy Comp. Hist.

OVIPOSITOR.—An appendage of the

abdomen in certain insects for the deposi-

tion of eggs. The simplest form is that of

a tube of greater or less length, which is

enclosed in a cleft sheath. The Ichneumons
and the Grasshoppers possess such organs.

Put when the insect has to perforate tough
animal or vegetable structures, and then to

lay eggs, the extremity of the organ has a
serrate edge. The ovipositors of the Saw-

flies and Siricidee are beautiful objects for

the microscope. Their saws are modifica-

tions of the sting ; they are broader, are

toothed for a greater length, and are made
to slide along a firm piece that supports

each blade. They are worked alternately

with rapidity, and finally are separated

whilst the egg is passed between them,
followed sometimes by a mucous secretion,

which dries rapidly. Some Diptera, the
Gad-fly for instance, have jointed ovi-

positors, in order that perforation may come
through thick integuments.

Bibl. Carpenter, Microscope, and Bibl.

therein, p. 083.

OVULE or OVULUM.—The name ap-
plied to the rudiment of the seed of Flower-
ing Plants, produced in the ovary or ger-

men during the development of the flower,

fertilized by the pollen-grains when com-
plete, and afterwards converted into a Seed
by the development of the Embryo and
other secondary structures during the con-

version of the ovary into the fruit. For the

general conditions of the ovules in ovaries,

reference must be made to botanical works.

The ovules make their appearance upon the

placenta as cellular papilke rising up from
its surface, and at first are simple ; this first

development, the main feature of the organ,

is called the nucleus (figs. 540-542). In

Fig. 540. Fig. 541.

Atropous ovules.

Fig. 510. Young ovule of Chelidouium. n, nucleus

;

eh, chalaza.
Fig. 5-11. Young ovule of mistletoe, consisting of a

nucleus only.

rare cases this remains naked ; but in most
instances one or two coats are produced,

arising as circular folds near the base, and
gradually growing up over the nucleus

(fig. 542), leaving only a small passage at

the apex, leading down to the point of

the nucleus. When two coats are formed

(fig. 54-'?), the inner appears first ; the outer

originates later and grows up over the inner,

and it is generally thicker and more deve-

loped. The inner is called the sccumline by
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Mirbel,the outer the primine (fig?. 543, 544,

547 >S', P). The German writers reverse

Fig. 543.

End

Atropous ovules.

Fig. 542. Young ovule of walnut, consisting of a nucleus
iV.witn a single coat 5; End the endostome
or micropyle.

Fig. 543. Young ovule of Polygonum. F, funiculus;

P, primine (of Mirbel ) ; S, secundine ; Ex,
exostome ; End, endostome.

Magnified 40 diameters.

these names, resting on the true order of

development. Some term them the intcr/u-

mentum internum and externum. The inner

is the ter/men,the outer the testa of R. Brown.
The passage at the apex, leading to the nu-

cleus, is called the micropyle; sometimes the

orifice in the outer coat is distinguished

from that in the inner coat, and they are

termed respectively exostome and endostome

(fig. 547). While the nucleus and coats

are becoming perfected, one of the cells

situated near the apes of the nucleus takes

Fig. 544.

Sections of atropous ovule of Polygonum.

P, primine ; S, secundine ; 2V, nucleus ; SE, embryo-
sac : V.e, Pt, nascent embryo.

Magnified 20 diameters.

on a peculiar character, becoming more de-

veloped than the rest, and often causing the

absorption of part (or sometimes the whole)
of the tissue of the nucleus ; it appears at

length as a large sac occupying the centre of

the ovule; this is the embryo-sac (tig. 544).

The base of the ovule is pushed up from
the surface of the placenta during its deve-
lopment so as to appear at length sup-

ported on a stalk of variable length ; this is

termed the funiculus (figs. 543 .F, 547/);
the point of attachment of this stalk to the

body of the ovule (marked by a scar when
the ripe seed separates) is called the hilum.

That region of the interior where the lower
parts of the coat are confluent with the

base of the nucleus, is called the chalaza

(fig. 546 C).

The form of ovules is much aTfected by
excessive development of its constituent

parts in special directions before the fertili-

Fig. 546.

Section of campylotropous ovule of tlie wallflower.

C, chalaza; IT, nucleus; S, inner coat; P, outer coat.

Magnified 20 diameters.

zation. If all parts grow equally, the com-
plete ovule is erect on the placenta, with its

hilum and also the chalaza turned towards
the latter, and its micropyle at the opposite

free end ; such an ovule is technically termed
atropous or orthotropous (figs. 541-545).
Very frequently an excessive growth takes

place at one side of the coats of the ovule,

so that the chalaza is carried up and di-

rected away from the placenta, the micro-
pyle being at the same time turned down
towards the latter; but as the growth is in

the coats of the ovule, the hilum remains at

the base, near where the micropyle arrives;

such an ovule is termed anairopous (fig. 116,

p. 151). The hilum is then connected with
the chalaza by a ridge (a kind of adherent
funiculus) called the raphe. In other cases

the form becomes altered by the point of

the ovule turning down, and the entire

structure becoming folded or bent upon
itself, withovtt disturbance of the relative

positions of the hilum and chalaza, while the

micropyle is brought down, as in the ana-

tropous ovule, to the vicinity of the hilum.

This form is termed campylotropous (fig. 546).

Other conditions occur less frequently,

among which is the amphitropous form
(figs. 550 & 551).

During these developments the embryo-
sac also undergoes various changes. Some-
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times, es in the Orchidaceee, it expands so

as to obliterate all the tissue of the nucleus,

and appears like a simple sac enclosed by

Fig. 547. Fig. 548.

Fig. 549.

Magnified 40 diameterB.

Fig. 550. Fig. 551.

Magnified 20 diameters.

Amphitropous ovule of Mallow in different stages.

Fig. 551. Section.

the coats
;
in the Scrophulariacea? and other

orders it produces peculiar lobes or pouches
at various points ; in the Santalacese it grows
out from the summit of the nucleus as a
free, naked, tubular process, &c.

Up to this point the differences in ovules

are such as may be termed secondary; hut
a primary distinction now conies into view,
connected also with a difference in the ex-
ternal conditions, affording grounds for the
division of the Flowering Plants into two
great classes. In the Ooniferaa and Cyca-
dacete the ovules are developed upon open
carpels, and consequently the micropvle
may receive the pollen-grains immediately,
when expelled from the anthers. Plants
exhibiting this condition are termed Gym-
nosperms, or naked-seeded. In the Dico-

tyledons and Monocotyledons the carpels

are always closed up into cases or ovaries,

surmounted by a stigma, sessile or elevated

upon a style, and the pollen, falling upon
the stigma, produces there its pollen-tubes,

which pass down through what is called

the conducting tissue of the style and upper
part of the ovary, on to the placenta?,

whence they make their way to the micro-
pyles of the ovules. Plants exhibiting

these conditions are distinguished as

Angiospehms or covered-seeded.

The next phenomena which characterize

the development of the ovules of the An-
giosperrns may be briefly given as follows.

The formation of the embryo-sac has already

been described. Shortly before the opening
of the flower, in most cases, this sac is more
or less densely filled with granular proto-

plasm, in which a variable number of nuclei

may be seen (PL 38. figs. 1-7). About the

time when the pollen-grains are discharged

from the anthers, a number of minute, free,

globular protoplasmic bodies may be dis-

covered in the embryo-sac, usually three

(more rarely one) of these being crowded
into the upper end of the embryo-sac
and constituting what are called the ger-

minal bodies or masses (PI. 38. fig. 4).

Others, which often occur in the embryo-
sac, are generally collected near the bottom
of it ; they are apparently characteristic of

particular families only; in some plants

they are very large, as in the Crocus. About
this time the embryo-sac often exhibits

asymmetrical growth, forming pouches or

processes, sometimes at the summit, some-
times at the base.

When the pollen-grains fall upon the

stigma, they produce their pollen-tubes

(see Pollen), which pass down through
the conducting tissue, and enter the miero-
pyles of the ovules. When they reach the
apex of the embryo-sac, they either stop,

often swelling a little, or they pass down a

short way over its side (PL 38. fig. 5). Very
unfrequently two pollen-tubes are found
engaged in the micropvle of the same ovule.

It is not absolutely known whether the
cavities of the pollen-tube and the embryo-
sac become actually continuous by absorp-

tion of the walls at the point of attach-

ment : it is generally believed not ; hut we
have had occasion to feel some doubt on
this point. The essential point of the pro-

cess is the intermixture of the contents of

the pollen-tube with the substance of the

germinal body. In the higher Cryptogamia



OVULE. [ 567 ] OVULE.

and in the Algae, the impregnation is of a
similar nature ; but there the germ-masses
are fertilized by the agency of spermato-
zoids, which make their way to them, either

constituting or currying the impregnating
matter, which in the case of the pollen-

tube is a liquid, containing fine granules,

but exhibiting no trace of active spermatic
bodies, except that refractive granules are

sometimes seen in active motion in the end
of the pollen-tube.

Soon after the pollen-tube has reached
the point of the embryo-sac, one (rarely

two, giving rise to Polyembbyony) of the
germinal bodies becomes invested by a cel-

lulose membrane (germ-cell), and usually

changes from a spherical to an oval form, a
transverse septum soon dividing it into two.
Most frequently the elongation continues,

with a successive formation of septa, until

the nascent embryo appears as a rounded or

oval cellule suspended at the base of a
simple confervoid filament (suspensor) ; in

other cases the formation of the first trans-

verse septum is followed by the expansion
into two globular cellules connected by a
narrow neck, the upper, almost devoid of

contents, constituting the suspensor (Pota-

moffeton, Zannichellia) ; in Orchis, the upper
of the first two cells grows upwards and
outwards, as a blind septate confervoid fila-

ment, through and beyond the micropyle of

the ovule. In Tropceolum and Zen, the sus-

pensor becomes more complex, by formation
of perpendicular septa. In all cases the

end-cell (embryonal cell), at the point of the
suspensor, which always appears densely

filled with protoplasm, ultimately enlarges,

and by segmentation is converted into the

embryo (PI. 38. fig. 6).

During the early development of the em-
bryo, the embryo-sac is often found more
or less densely filled with free cells formed
from its protoplasm (endosperm-celis). These
are frequently absorbed, and disappear du-
ring the growth of the embryo, this ulti-

mately filling the embryo-sac ; while in

other cases they persist and multiply, form-
ing the albumen of the seed. In the

Nymphseacese these cells remain, forming
an inner Endosperm or Albumen, in addi-

tion to that formed from the body of the

nucleus. In other cases (those of exalbu-

minous seeds) the embryo not only displaces

these internal endosperm-cells, but in the

course of its growth causes the absorption

of the tissue of the nucleus, and ultimately

constitutes the entire seed, enclosed only

by the true integuments. The remaining
characters are given under Albumen and
Embbyo.
The notion formerly entertained by Schlei-

den and his followers, that the embryo-cell
was formed by the end of the pollen-tube
which penetrates the micropyle, is now given
up. The acerbity of feeling caused by oppo-
site views upon this now conceded point
will long be remembered. It should caution
microscopists against the too ready accepta-
tion of the results even of the greatest

authorities and against the repudiation of

the work of conscientious observers who do
not credit " recognized " opinions.

Tulasne is in doubt whether the germinal
vesicles exist before the pollen-tube enters

the micropyle. We have certainly seen
them before ; but we believe they do not
possess a cellular coat before impregna-
tion. Observations on the ovule of Santa-
him album have led us to conclude that they
receive the influence of the pollen while in

the state of nucleated protoplasmic cor-

puscles, analogous to the unimpregnated
spores of Fucus ; and this view has since

been supported by the later observations of

Schacht, although Hofmeister and Radlko-
fer maintain that the germinal bodies possess

a cell-membrane before impregnation.

In the Gymnospermous Flowering Plants
(Ooniferse, &c.) the ovule, consisting of a
cellular nucleus and a single coat, is placed
upon an open carpel, and its widely-open
micropyle receives the pollen-grain. At
the period of impregnation, the embryo-
sac is a cavity deeply seated in the tissue

of the nucleus; it is formed by the coales-

cence and expansion of several cells (in the
Yew there are often at first three embryo-
sacs). In the embryo-sac a number of free

nuclei soon appear, and numerous free (en-
dosperm-) cells are formed. In many of

the Abietinete this goes on until the spring-

following the impregnation. Ultimately
the embryo-sac is found to have increased

to more than twenty times its original size,

with the endosperm-cells applied in layers

over the inside of its walls, increasing in

number until the cavity is filled up. Then
a certain number of cells (from three to

eight in different genera), situated near the

micropyle end, but each in the layer next

but one to the wall of the embryo-sac,
become enlarged, and the cells intervening

between these enlarged ones (secondary
embryo-sacs) and the wall of the original

embryo-sac become divided, by two per-
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pendicular septa standing at right angles,

into four cells. A central intercellular pas-

sage then appears at the contiguous angles

of these four cells. These new bodies, which
closely resemble the arehegonia of the Ly-
copodiaceje, were called corpuscula by
Mr. Brown, who discovered them.

Free cells ( orperhaps merely protoplasmic

masses) are next formed in the secondary

embryo-sacs of the corpuscula, several at

the upper, one at the lower end. The pol-

len-tubes now advance, breaking down the

tissue of the nucleus, until their points

reach the corpuscula ; and one then makes
its way down the intercellular canal of

each, to reach its secondary embryo-sac;

the free cell (?) at the base of this (germinal

vesicle) then becomes divided into four col-

lateral cells ; these multiply again ; and sub-

sequently the cellular body (proembryd) so

formed breaks through the base of the

secondary embryo-sac, and grows down in

the substance of the lower part of the nu-
cleus, which is now in a state of semisolu-

tion. The proembiyo then separates into

four cords (corresponding to its four primary
cells) ; and these filaments (suspensors) ter-

minate in rounded cells, each of which is

an embryonal cell; so that there are now
four times as many rudimentary embryos
as there are corpuscula. Out of all these,

only one ultimately remains and becomes
perfectly developed; the rest are absorbed
during the ripening of the seed. In the
latter, the perfect embryo is found lying in

a mass of albumen formed of the nucleus
;

its radicle, developed at the point of

junction of the suspensor, never becomes
very clearly defined at its extremity, but
remains organically continuous with the
albumen.

Other points relating to the development
of ovules will be found under Polvfm-
beyony, Seeds, and CEEx-formation.
The methods of investigating the deve-

lopment of ovules are simple in their nature,

but rather difficult in practice. The ordinary
plan is to place an ovule between the thumb
and fore finger of the left hand, and with a

very sharp lancet cut it into two unequal
pieces, in the direction of the axis. The
larger of the two being then laid on its Hat
side on the finger (by the aid of a mounted
needle), another slice is made so as to leave

a section preserving all the central part of

the ovule. This adheres either to the finger

or the lancet ; and a drop of water should be
placed on it to fiee it ; then it may be trans-

ferred to a slide with a very fine camel's-

hair pencil. Examined under a low power
(a half-inch), it will probably be found to

require further dissection, with exceedingly

fine needles, under a simple lens; some-
times mere pressure is of service. For the

minute details, the quarter and eighth ob-

ject-glasses will require to be applied. We
have found ovules which have been kept in

spirit easier to dissect ; when fresh, the cell-

membranes are excessively delicate. It need
scarcely be added that ovules require to be

examined in all stages in order to under-
stand their developmental characters ; and
the student must not he disheartened by the

failure of a largo proportion of his sections

to afford satisfactory observations.

Bidl. It. Brown, Appendix to King's

Voyage, 1826 ; Observ. on the Orchidece,

Linn. Trans. 1833 ; Mirbel and Spach, Ann.
des Sc. Nat. 2 ser. xx. p. 257 ; Mohl, Bot.

Zeitmig, 1847, 1855; Miiller, ibid. 1847;
Schleiden, Nova Acta, xix. p. 29 ; Grande.
d. Bot. ;

Ilofmeister, Entsteh. d. Embryo,
Leipsic, 1849 ; Verg. Untersuch. holier.

Crypt. eye. 1851 ; Cobbold, Qu. Mic. Jn. i.

p. 90 ; llanstein, Qu. Mic. Jn. 1873, p. 51

;

Flora, 1857 ; Tulasne, Ann. des Sc. Nat.

3 ser. xii. p. 21, 4 ser. iv. p. 65 ; Schacht,

Entw. des Pflanzcnembruo; Verhandl. Neder-
land. K. Inst. 1850 ; Beitr. z. Anat. u. Phys.

Berlin, 1854 ; Jdhrb. d. iciss. Bot. i. 1857

;

Botan. Zeitung, 1858 ; Criiger, Bot. Zeit.

1851, 1856; Kadlkoier, Entsteh. des Embryo,
Leipsic, 1856 ; Henfrey, Linn. Trans, xxi.

p. 7, ibid. xxii. p. 09 ; Trans. Brit. Assoc.

1856 ; Bentley, Man. Bot. ; Henfrey, Elem.
Course (Masters) ; Chatin, Ann. d. Sci. Nat.

xix. 1874, p. 1.

OVULI'TES, Lamarck (Oveolites).—A
large elegant one-celled hyaline Foramini-
fer (monothalamous ormonostegian); either

ovoid, sausage-shaped, or like a drumstick
;

shell porous, with large terminal apertures.

Fossil; abundant in the Eocene of Grig-
non, Hauteville, &c, France ; rare in the

Miocene of San Domingo.
Bibl. Parker & Jones, Ann. N H. 3. v.

292 ; Carpenter, Introd. For. 179.

OVUM of Animals.—Several points in

regard to the structure of the ovum, and
the nature of the changes which it under-
goes at different periods of its development,

are in doubt and obscurity.

The first perceptible trace of the ovum
existing within the ovary is formed by a

very minute granule or globule, not sur-

rounded by a cell-wall. This gradually
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enlarges ; and when it has attained a certain
size, being- still very minute, a smaller sphe-
rical globule forms in its interior. The
minute internal globule is the germinal spot;

and the external globule is the so-called

germinal vesicle. It appears, however, that
in some cases the germinal spot is formed
first, and the germinal vesicle subsequently.
When these have still further grown, a cell-

wall separated by a slight interspace forms
around the germinal vesicle ; and this inter-

space contains a transparent liquid. Minute
granules then arise m the liquid, which
becomes inspissated; and subsequently a
number of globules of sarcode — yollc-

globules—become perceptible in it ; this

mass forms the yolk ; and the surrounding
membrane is the vitelline membrane. As
the ovum attains further development, al-

buminous layers are deposited upon and
fused with the vitelline membrane forming
the zona pellucida or chorion (fig. 552 a),

Fig. 552.

_
Human ovum from a Graafian vesicle of moderate

size, a, zona pellucida; b, vitelline membrane and
outer boundary of the yolk ; c, germinal vesicle with
the germinal spot.

Magnified 250 diameters.

which appears as a white ring. The yolk-

globules are sometimes transparent, or

slightly granular ; at others they contain

one or several vacuoles, and are frequently

aggregated into little groups. The yolk,

as it approaches maturity, frequently be-
comes coloured. It is usually whitish or

pale-yellow in the Mammalia, Reptiles, and
Fishes, bright-yellow or reddish in many
Birds, and often green, blue, violet, or red
in the Invertebrata. In the yolk of the

ova of reptiles and fishes, crystalline plates

are met with, consisting of an albuminous
substance, allied to Ifematoidine.
Viewing the ovum as a simple cell, the

germinal spot represents the nucleolus, the

germinal vesicle the nucleus, the vitelline

membrane or zona pellucida the cell-wall,

and the yolk the cell-contents.

Some authors consider that the vitelline

membrane is formed after the chorion.

The ovum of man and the mammalia
differs from that of the lower animals in its

remarkably small size, which depends upon
the extremely small quantity of yolk enter-

ing into its composition. The mature ovum
of man and mammalia averages about 1 -200

to 1-150" in diameter, being- rarely 1-100".

Another peculiarity consists in their ova,

instead of being in immediate contact by
means of their chorion or outer envelope

with the stroma of the ovary, or being loose

within the cavity of the latter, as in other

animals, being enclosed in distinct larger

cells—the Graafian vesicles.

On the escape of the ovum from the ovary,

the phenomena which ensue vary according

to whether the ovum has been impregnated

or not. In both cases the germinal vesicle

and spot disappear ; an interspace, filled

with albuminous liquid, occurs between the

yolk and the zona pellucida ; the ovum
becomes covered with cilia, and undergoes

a regular motion of rotation ; and certain

movements and changes in form of the

yolk-substance, which forms Amceba-like
processes, have been noticed. In the un-
impregnated ovum, decay and decomposi-
tion subsequently take place.

The essential part of the process of im-
pregnation consists in the penetration of the

yolk by the spermatozoa, and their subse-

quent solution in it. This takes place

either through the nvicropyles or the radiate

canals, or directly into the naked yolk.

In the impregnated ovum, the germinal
vesicle soon disappears, the chorion becomes
thinner, the ovum grows, and the yolk be-

gins to undergo the process of segmentation
;

but just before this process commences, one
or two globules separate from the substance

of the yolk, being apparently pressed out

of it, and occupy the interspace between
the yolk and the chorion : these globules

subsequently dissolve in the liquid.

The process of segmentation lias been
described under Cell (p. 134) ; but accord-

ing to another account, it takes place thus

:

—At first a notch or slight indentation

appears on some part of the surface of the
yolk ; this becomes deeper and deeper, so

as to encircle the yolk with an annular
depression. Soon after the commencement
of this, a clear spot appears in the centre of

each circumscribed portion of the yolk. The
depression becoming deeper, the yolk is

divided into two distinct portions. The
process is continued in the case of each of

these in exactly the same manner, and in
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that of the segments arising from their

subdivision also, each simultaneously ac-

quiring a clear spot, until the yolk appears

entirely composed of innumerable small

bodies having the appearance of nucleated

cells. Finally these become very minute,

and the yolk acquires much the appearance

it had before impregnation. Cells then

form in the yolk, as in an ordinary blastema,

from without inwards, and from the spot

originally occupied by the germinal vesicle

as a centre ; and from these the tissues of

the embryo are formed.

According to this description, which is

most probably correct, the segmentation is

not a process of cell-division or endogenous
cell-formation, and the nuclear spots would
correspond to portions of the j'olk substance

from which the granules and globules of

sarcode were absent.

In unimpregnated ova. segmentation takes

place to a certain extent, but irregularly and
incompletely.

In the impregnated ova of some animals,

as in some of the Batrachia, most fishes

and Cephalopoda, the segmentation is only

partial, a portion of the yolk remaining as

at first.

In some of the Mammalia, the zona pel-

lucida is traversed by very fine radiating

lines (canals), which are best seen in the

ova immersed in water.

In the lower Vertebrate animals, the ova
are often covered by new layers, secreted

by the ovaries, as in the Batrachia (frog,

&c), where a thick gelatinous coat is pre-

sent. In the osseous Fishes, the vitelline

membrane is frequently elegantly sculp-

tured, and finely and closefy punctate from
the existence of minute canals traversing

its substance. A second coat is also pre-

sent, and sometimes a third or albuminous
layer. In many of the Cyprinoidea, this

layer is represented by small radiate cylin-

ders. In several Fishes, as is so general

amongst the Invertebiata, especially Insects

(Eggs), the vitelline membrane or chorion

exhibits a faceted or sculptured appearance,

derived from the impression of the epithe-

lium lining the ovarian passages.

In addition to the fine canals traversing

the membranes of the ovum, one or more
large canals or apertures are frequently met
with resembling the mieropyles of vegetable

ovules, and receiving the same names. These
mieropyles are most distinct in the ova of

fishes and insects.

The study of ova and their changes is

very difficult. The most favourable objects

for the purpose exist perhaps in those of the
aquatic Mollusca ; the ova of insects, as the
large species of Musca, of species of Paler,

&c. are also easily accessible. Some im-
portant results have been obtained with the
ova of the frog (frog's spawn).

Bibl. Kolliier, Mikr.Anat. ii. ; Al. Thom-
son, Ci/cl. Altai, tyc, art. Omm ; Vogt, Phy-
siol. Briefe; Newport, Phil. Tram. 1851
and 1853 ; Siebold, Vergleich. Anat. ; V.
Beneden, Ann. des Sc. Nat. 3 ser. xiii.

;

Meissner, Sieb. § Kbllik. Zeitsch. vii. pp.
208, 272; Leuckart, Mutt. Archiv, 1855;
Claparede, Iiibl. Univ. cl. Geneve, 1855;
Ann. Nat. Hist. 1856, xvii. ; Bischoft', Sieb.

£} Kbll. Zeit. vi. 377 ; Radlkofer, Befruch-
tmgs. Leipsic, 1857 ; Kolliker, Bntu-ick. cl.

Mensch.u. d. hbheren Thiere, 18(31 ; Truman,
Mo. Mir,. Jn. ii. p. 185

; Beneden & Bessels,

Mo. Mic. Jn. 1809, p. 41; Kupffer, Mo.
Mic. Jn. 1860, p. 47 ; Kowalevski, JEmbri/o-

hgische Studien an Wurmern and Arthropo-
den ; Mem. de St. Pitersbourg, xvi. no. 12,

1871 ; Moseley, Qu. M. J. 1871, pp. 11,-151

;

Klein, M. M. J. vii. 1872, p. 193 ; Beale,

Trans. Mic. Soc. July 1867 ; How to Work,
p. 307.

OVUM of Plants. See Ovule.
OXALATES. See the bases.

OXYR'RHIS, Duj.—A genus of Infu-

soria, belonging to the family of Crypto-
monadina.

Char. Body ovoid - oblong, rugose, ob-
liquely notched in front and prolonged into

a point; several flagelliform filaments arising

laterally from the bottom of the notch.

0. marina (PL 24. fig. 54). Body colour-

less, subcylindrical, rounded behind ; ma-
rine ; length 1-500".

Bibl. Dujard. Infus. p. 347; Pritchard,

Infus. 513.

OXYT'RICHA, Bory. Ehr.—A genus of

Infusoria, of the family Oxytrichina.

Char. Closely resembling Stylonychia

;

but the front part of the body is not
produced. (See analysis of genera iu

Oxyteiciiina.)
Most of Ehrenberg's species belong to

other genera.

1. O.pellioneUa, E. (PI. 24. fig. 52). Body
whitish, smooth, slightly depressed, equally
rounded at the ends, often somewhat broader

in the middle ; head not distinct ; mouth
ciliated ; tail with bristles. Aquatic : length
1-720 to 1-280".

2. O. gibba, E. (PI. 24. fig. 53). Body
white, lanceolate, obtuse at each end, veu-
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tricose in the middle ; ventral surface flat,

with a double row of setaj ; mouth large,

rounded. Aquatic ; length 1-240".

According to M. Hainie, O.vytricha is the

larva of Aspidisca.

Bibl. Ehr. Infus. p. 363; Duj. Infus.

p. 416 ; J. Haime, Ann. des Sc. Nat. 3 ser.

xix. 109 ; Clap, et Lachm. Etudes, 139.

OXYTRICHI'NA.—Afamilyof Infusoria

Ciliata. See Infusoria, the classification

of Claparede et Lachmann.
Char. Carapace ahsent, but the cuticula

is tough ; hody furnished with vibratile

/ f*The anterior part of the body not pro-
's

I

I Foot-cirri in regular rows, J longed as a neck, furnished with cirri 1. Oxytricha.

S Marginal cirri < longitudinal or oblique...
|
The anterior part of the body neck-like,

E
) L and covered with cirri 2. Sticliochmta.

E < * Foot-cirri not arranged in rows 3. Stylonychia.

fm , e . . l Foot-hooks I No dorsal bristles 4. Euplotes.
h|„

i
• •

JWith IrontalJ
exist -J

Dorsal bristles 5. SMzopus.K No marginal cirri ..J cirri
( No foot-hooks H. Campylopus.

{ (.Without frontal cirri 7. Aspidisca.

cilia and setas, or cirri, and non-vibratile

styles or hooks; shape of body depressed.

They are the crawling Infusoria ; and their

styles, hooks, and marginal cirri occasion-

ally split longitudinally, and are transformed

into bundles of five cilia, each of which
moves independently. The frontal cirri do

not divide in this manner. The contractile

vesicle is solitary; the oesophagus is short,

and the anus is situated on the ventral

surface, not far from the end.

The Oxytrichina are divided into the

Bibl. Ehr. Infus. p. 362; Pritch. Infus.

639 ;
Clap, et Lach. Etudes, 168.

OXYURTS, Rud. See Ascaris.
OY'STER (Ostrea).—A genus of Lamel-

libranchiate Mollusca.

The gills of 0. edulis, the common oyster,

show the ciliary movement ; but it is not so

easily seen in this as in the marine mussel.

The shells of the fry or ' embryo oysters '

exhibit the black cross and an imperfect

set of coloured rings with polarized fight.

PACCHIONIAN BODIES, orGRANU-
LATIONS.—Formerly called glands, are

not found during- early life, and not in-

variably in adult or old age ; they are

therefore more or less morbid products.

They are numerous milk-white projec-

tions, which are chiefly found on either

side of the longitudinal sinus along the

edges of the hemispheres of the brain.

Under a low magnifying-power they appear

as groups of papilla?, some of which are

simple, while others bifurcate once or even
twice ; they become pedunculated as they

grow larger, but without separating from
their hase. They are absolutely non-
vascular, and consist of wavy connective

tissue, poor in corpuscular elements, which
grows from a thin but incessantly reversed

layer of subepithelial embryonic tissue.

The epithelium with which they are clothed

consists of several strata, in marked contrast

to the normal epithelium of the Arachnoid
membrane.

Bibl. Todd and Bowman, Phys. Anat.

vi. ; L. Meyer, Virch. Arch. xix. 288

;

Bastian, Trans. Mic. Soc. xiv. 36 ; Rindfl.

Path. Hist, ii. 354 ; Syd. Soc. Tr. Baxter.

PACHNOC'YBE, Berk.—A genus of

Isariacei (Hyphoniycetous Fungi), some-
what confused by authors with Doratomyces,
Corda, and Periconia, Nees. These plants

have an erect filiform stem, composed of

conjoined filaments, capitulate above, the
head being pruinose (not fiocculent), with
crowded simple spores. The pedicels are

mostly brownish or blackish, the spores

light-coloured ; the entire plants from 1-24
to 1-6" high. Several species occur on
rotten wood, stems, &c.

Bibl. Berk. Hook. Brit. Flor. ii. pt. 2.

p. 333 ; Ann. Nat. Hist. 2 ser. v. p. 465

;

Fries, Summa Veg. p. 467.

PACHYDER'MON, Claparede.— Consi-
dered to be a parasitic organism of Oligo-
chfeta \>y Claparede. Allied to Opalina ; it

is most probably a SpEitiiATOPHOii.
Bibl. Claparede, Mech. Anat. s. I. Oligo-

chi'tes ; E. Ray Lankester, Qu. Mic. Jn.

1870, p. 143.

PACHYG'NATHUS, Duges.—A genus
of Arachnida, of the order Acarina, and
family Trombidina.

Char. Palpi conical, last joint scarcely

forming a claw ; mandibles stout, chelate
;

body entire, narrowed in front ; coxas dis-

tant ; legs gressorial, sixth joint very long,

seventh very short; anterior legs iongest

and stoutest.

P. velutinus (PI. 2. fig. 34), the only spe-

cies. Found in autumn, under damp stones.

Hairs covering the body short, flat, and
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curved, giving it a velvet}' aspect. Body
inflated, narrowed in front, the narrowed
portion with two projecting' brownish eyes.

Insertions of the legs in two groups, not
far distant from each other or from the

median line ; second pair of legs shortest

;

in all the sixth joint very long, the seventh

very short and narrow (1), as in Tetrany-

r/tus, Megaments, and JRaphignatfous; claws
two, large ; rostrum projecting

;
palpi (n)

short, about twice the length of the labium

;

mandibles very large and stout at the base.

Movement slow.

Bibl. Duges, Ann. des Sc. Nat. 2 sex.

ii. p. 54 ; Gervais, Walck. Apt'cr. iii. p. 171.

PACIIY'MA, Fr.—A supposed genus
referred to Sclerotiacei, but probably a con-

dition of certain roots, the substance being-

converted into pectic acid. It is well known
in the United States under the name of

Tuchahoo.
Bibl. Fr. Si/st, Myo. ii. p. 242 ; Berk.

Int. Crypt. Bui, p. 254.

PACIIYMATISVMA, Bowk.—A genus
of Marine Sponges.

Distinguished by the flesh}', crust-like,

not cellular nor elastic mass, covered by a

thick skin, and perforated by scattered ori-

fices ; the interior beset with siliceous aci-

cular and stellate spicula.

P. Jbhnstonia.

Bibl. Bowerbauk, Monogr. Brit. Spong.
Hay Sue.

PACIIYPIILOE'US, Tul—A genus of

Tuberacei (Ascomycetous Fungi), with a

common warty integument opening by a

terminal aperture with a distinct base, cla-

vate asci, and spherical sporidia. Three
species occur in Great Britain.

Bibl. Tul. Fung. Hyp. p. 130 ; Berk, and
Br. Ann, Nat, Hist. xiii. p. 350, xviii. p. 70

;

Berk. Outl. p. 377 ; Cooke, Ilumlb. p. 743.

PACINIAN or VATER CORPUS-
CLES.—These curious organs are found as

terminations or appendages of the spinal

sensitive nerves in the skin and subcutaneous
tissue of the palm of the hand, the sole of

the foot, the fingers and toes, in the sympa-
thetic semilunar ganglia, the mesentery, &o.
They areellipticalor pear-shaped,whitish,

and about 1-25 to I-G" in diameter. Each
consists of from twenty to sixty concentric

layers of areolar tissue (fig. 553), separated

by interspaces. They surround a cavity

filled with soft abundantly nucleated and
very easily alterable material, which under-
goes coagulation after death, and into the
interior of which the nerve-fibres penetrate.

The nerve-fibres are of the medullated kind,

and before entering the corpuscle have
the tubular sheath and the white substance

of Schwann besides the axis-cylinder. The
tubular sheath of a nerve becomes con-
tinuous with the connective-tissue layers,

and the white substance is represented by
the material in the cavity ; but the axis-

cylinder passes into the cavity to its distal

extremity, where it ends in a terminal bulb.

The axis-cylinder appears to be fibrous

Fig. 553.

A Tuimrm Pacinian corpuscle, a, stalk ; b, ncrve-flbre
within it; c outer, d inner layers of the sheath ; e, pale
nerve-fibre in the central cavity ; f, its termination.

Magnified 3S0 diameters.

when magnified 1000 linear, and the ter-

minal bulb to consist of a finely granular

substance, from which the terminal iibrils

can be readily distinguished.
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The Pacinian corpuscle is, then, a re-

markably thickened end of a nerve-fibre.

A careful examination proves that the

sheath consists externally of a homogeneous
nucleated membrane, on which, after im-
mersion in a solution of nitrate of silver,

traces of an epithelium can be traced. At
a certain point it breaks up into the con-

centric capsules that constitute the bulk of

the corpuscle. These capsules, formed of

expanded tubular nerve-membrane, are ap-

parently structureless : the external are

thickest, and are separated by fluid, but the

inner are thin and in close apposition. On
section, after the action of acetic acid,

numerous oblong nuclei come into view,

which become red under chloride-of-gold

solution. Solution of nitrate of silver brings

out markings like those of lymphatics. A
blood-vessel penetrates the capsule, and
forms a plexus between the outer layers.

The Pacinian corpuscles are not found
exclusively attached to the human nerves,

but are met •with also on those of many
Mammalia, and are very numerous in the

skin, the beak, and the tongue of birds.

They are very readily examined in the
mesentery of the cat. It is an error to

suppose that branches of nerve pass in be-

tween the layers of the corpuscle.

Bibl. Kolliker, Mik. Anat. ii. ; M.
Schultze, in Strieker's Hum. and Comp.
Hist.

PADI'NA, Adanson.—A genus of Dictyo-
tacea? (Fucoid Alga? ), containing one spe-

cies, P. Paronia (tig. 554), found rarely in

summer and autumn on the south coast of

Fig. 554

Padina Paronia.

Frond, one third natural size.

England. The fan - shaped or reniform
fronds grow in tufts, and are 2 to 5" high,

sometimes entire, sometimes cleft (fig. 554).
They are marked with concentric zones.

The substance is parenchymatous—the num-
ber of layers of cells diminishing, with the

thickness and solidity, from the base to the

edges. The back of the frond is covered by
a layer of cells much smaller than the rest,

forming a kind of epidermis, which ulti-

mately acquires a thickish cuticular layer.

The growing edge of the frond is rolled

backwards (circinate) and fringed. The
fructification occurs in linear concentric

sori, on the coloured zones of the frond.

The pear-shaped spore-sacs (fig. 555) origi-

nate from cells of the epidermal layer, which

Fig. 555.

Vertical section of a frond at a concentric zone, made
in a radial direction, cutting through the Boras of spore-
sacs and a line of hairs. The indusial layer of cuticle

has been removed.

Magnified 50 diameters.

take on special development, and in the

course of their growth push up and finally

burst through the loosened cuticular layer

which originally clothed them, so that the

latter forms a kind of indusium like that of

the Ferns. The spore-sacs produce each
four spores, which separate after their escape

from the sac. The zones of the sori alter-

nate with zones composed of tufts of jointed

hairs placed in corresponding lines (fig. 555).

Thuret states that he has never found an-

theridia hitherto, andhebelievesthat Agardh
mistook the hairs or paranemata for them.

Bibl. Harvey, Brit. Mar. Ahj. p. 37,

pi. 6C; Plujc. Brit. pi. 91 ; Grev. Alq.

Brit. pi. 10; Agardh, Sp. Alg. i. p. 112;
N;igeli, Neuer. Algensyst. p. 180, pi. 5

;

Thuret, Ann. des So. Nat. 4 ser. iii. p. 12

;

Kiitz. Phyc. general, pi. 22 ; Al. Brauu,
Rejuvenescence, eye. (JRuy Soc. Vol. 1853),

p. 79.

PALATES, Molluscan. See Tongue.
PALMEL'LA, Lyngbye (Red snow and

gory dew).—A genus of Palmellacefe (Con-
fervoid Alga?), of which the best known
example is the common P. cruenta (PI. 3.

fig. 3 a). This plant, very common on damp
walls in shaded places, appears at first in

the form of rosy gelatinous patches ; these

spread and become confluent until the mass
extends sometimes over a great extent of
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surface, as a tough, gelatinous, irregular

mass, of the colour and general appearance
of coagulated venous blood ; when dried up
in this state, it forms a horny, somewhat
crumbling stratum ; if placed in water,

portions float to the top iu pellucid rosy

masses of jelly. In its natural habitats its

colour and general appearance become dis-

guised when old by the admixture of Os-
cillatoricce and other Confervoid growths.

When placed under the microscope, the

frond appears to be composed of a colourless

homogeneous jelly, in which are imbedded
globular cells, single or in pairs (from divi-

sion), of a beautiful rose-colour (fig. 3, a, b)
;

by the application of reagents, these may
be shown to possess a proper membranous
coat (c). The contents of the cells appear
uniformly granular (b, c) ;

and it would ap-
pear that, besides increasing by division,

the cells also burst and discharge their con-
tents, since patches of minute granules occur

imbedded in the jelly (lower figs, of b ), pro-

bably destined to grow up into the ordinary
cells. No zoospores, nor the remarkable
phenomena generally that occur in Pruto-

coccus, have yet been observed in this, which
appears to be a very distinct genus. The
jelly of full-grown fronds (which appears to

be derived from the gelatinous softening of

the coats of the parent cells of the successive

generations of cells) is often overgrown and
traversed by minute filamentous structures,

which at first sight seem to belong to it ; but
on the application of a high power are found
to consist of a very minute Nostochaceous
plant, apparently the Anabana subtilissirna

of Kutzing, or Vibrio bacillus, Ehr. (PL 3.

fig. 21), which we find to occur commonly
among the Palmellaceous Algee.

P. omenta has received an extraordinary

number of generic names : Tremella, Byssus,

Thelephora, Sarcodcrma, Phytoconis, Por-
phyridium, Olobulina, Coccocldoris, and
Chaos (!).

From the examination of specimens of the

true " red snow," brought home by Captain
Parry (for which we are indebted to Mi*
Brown), we incline to regard this as a Pal-

mella, distinct generically from the Proto-

coccus or TItemcdococeus pluvialis of the

German writers, with which it is commonly
associated. Our specimens consist of a
tough, colourless, gelatinous substance, con-
taining globular cells differing only in size

(PI. 3. fig. 3 d) from those of Palmclla om-
enta ; and in the jelly occur also abundance
of the minute granules or cellules, which

are the discharged contents of the larger

cells. The red cells of the red-snow plant
turn green when exposed to light, if kept
moist. An exactly similar plant has been
given us by Mr. Oliver, from Crag Lough,
Northumberland, in a fresh condition; and
we have never been able to detect any
moving forms in it. Further particulars are

given on this subject under Red snow and
RuBEFACTION OF WATER, and PrOTO-
coccus.

Other species of Palmella are described
;

but most of them are too imperfectly known
to allow of definite characters being given

;

P. rosea is perhaps a good species. The
forms with a definite frond formerly placed
here (P.protuberaiis,botryoides,&^c.) will be
found under Coccochloris.

Bibl. Eng. Botany (as Tremella omenta),
pi. 1800 ; G'reville, 8c. Crypt. Alg. pi. 205

;

Meneghini, Monogr. Nostoc. (Trans. Turin
Acad, ser 2. v.), pi. 6 ; Hassall, Brit. Fr.
Ala. pi. 80 ; Nageli, Einzell. Ala. p. 66,

pi.' 4 D ;
Kiitz. Sp. Aly. p. 211 ; Rabenht.

Fl. Eur. Aly. iii. 32. See also under Red
snow.
PALMELLA'CE

r
E.—A family of Con-

fervoid Algce, consisting of gelatinous or

pulverulent masses, growing on damp sur-

faces, in fresh water or in the sea ; composed
of globular or elliptical cells, either more or

less adherent together into a definite or

indefinite pseudo-membrane or frond, or

loosely aggregated within a definitely or in-

definitely formed gelatinous matrix, or

loosely coherent in the form of a pulverulent

crust. The Palmellaeeas include forms
which are embryonic, and which constitute

a part of the life-cycle of other cellular

plants (see Lichens, Mosses, Ltngbya).
Some authors have imagined that the cells

of Coccochloris or Palmella are attached to

filaments included in the gelatinous frond :

this seems an error (see Palmella). Yel-
lowish or bluish green, or red, often varying
from green to red, and vice versa, during the

course of development. Increased by cell-

division into two or four, and by ciliated

zoospores. Many exhibit three forms :—1.

active ; 2. quietly vegetating by subdivision

;

3. resting form, with a tough membrane.
We include here, for the sake of convenience,

not only the true Palmellacene, where there

is a frond composed of a number of cells

held together by mucus, but also all those

Unicellular Alga? which, from their mode
of increase, are found living socially or in

masses which appear like Palmelloid plants.
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Synopsis of Genera (see genera).

* Plants with a frond composed of colourless

gelatinous substance.

\ Frond amorphous.

Palmella (PL 8. fig. 3) ; Microhaba.

ft Frond definite.

Olceocapsa (PI. 3. figs. 4 & 13) ; Botrydina

(PL 3. fig. 9) ; Coccochloris (PI. 3. fig. 6) ;

Clatlirocystis; Merismopredia (PI. 3. fig. 12);

Uroeoccus (PL 3. fig. 7) ;
Hormospora (fig.

336, p. 382) ; Tetraspora (PL 3. fig. 10) ;

Ilydrurus (PI. 3. fig. 8) ; Palmodictyon.

** Plants composed of single cells, either

solitary or united in small numbers into

families (Unicellular Algre).

t Solitary cells.

Sehizocldamys ; Cldorosphrcra (PL 45. fig.

4) ; Characium (PL 45. fig. 1) ; Apiocystis

(PL 45. fig. 5) ; Codiolum (PL 45. fig. 6)

;

Ili/droa/tium (PL 45. fig. 2) ; Ophiocutium

(PL 45.' fig. 11); Sciadium (PL 45. fig. 3)

;

Chytridium (PI. 45. fig. 7) ; Pi/thium (PL 45.

fig. 8) ; Sarcina (PL 3. fig. 5).

For Peotococcus see Volvocine^:.—
Hcematoeoccus = Peotococcus and Pal-
mella ; Porphyridium=Yaljiella; Chla-

mydococvus and Chlamydomonas=J'JiOlo-
coccus; Sorospora=GLCEOCAFSA? ; Cylin-

drocystisJZi&i. = Coccochlobis; Polycystis,

Kiitz. = Clathbocystis; Microcystis and
Anacystis = Micbohaloa ?. Numerous
other genera of doubtful value and imperfect

character are given by Nageli (Einzell. Al-

gen), as Exococcus, Chroococcus, Synechococ-

cus, Stichococcus, Cytococcus, Dactylococcus,

Nephrocytium, Dictyosphcerium, Glceocyetis,

Aphanothece, Glreothece, Crelosphcerium,

Aphanocupsa, Palmodactylon ; by Kiitzing

(Species Atgarum), as Botryococeus, Botryo-

cystis, Triehodictyon, Trichoeystis, Palmo-
pliyllum, Gomphosplueria. Chlorococcus and
Pleurococcus are probably forms of Protococ-

cus, or gonidia of Lichens.

Bebl. Al. Braun, Rejuven. 8,-c, Bay Soc.

1851, passim ; Alg. Vnicell. Gen. Nora,
Leipsic, 1855 ; TJeb. Chytridium, Berlin,

1850; Nageli, Einzetl. Algen, Zurich, 1849;
Kiitz. Species Algar. and Tab. Phycol. i.

;

Colin, Nova Acta A. L. C. N. C. xxiv.

;

Babenht. Ft. Eur. Alg. iii. See also the

genera.

PALMELLI'NA, Badli.—A doubtful

genus allied to Palmella, but probably one
of the Fungi. The species have extremely

small cells, some of which are elliptical, and

others circular in outline ; they are included

in a flocculent thalliis. Found in fresh

water. Continental.

Bibl. Babenht. Fl, Eur. Air/, iii. 35.

PALME'EIA, Grev.—A genus of Dia-

tomacese from Hong Kong.
Bibl. Grev. Ann. Nat. Hist, 1805, xvi. 1.

PALMODACTYLON, Nag.—A sup-

posed genus of Unicellular Algie, germina-

ting spores of a Moss?
P. varium consists of a group of radiating

bodies, some of which are entire cells, and
others multicellular. The ends are rounded

;

and there are numerous green spherical

masses in each cell. The cell-wall bursts

in definite directions, and set3 free active

gonidia.

Hub. Germany and Switzerland; aquatic.

Bibl. Nageli, Einzell. Ah), pi. 2. fig. B
;

Eabenht. Fl. Eur. Air/, iii. 44.

PALMODIC'TYON, Ktz.—A genus of

Palruellacere (Confervoid Algae), described

as possessing a frond which appears like a

delicate network to the naked eye, of gelati-

nous texture, and consisting of anastomosing

branches, each composed (in P. viride) of a

single or double row of large vesicular cells,

1-000 to 1-900" in diameter. These contain

a pair of elliptical green cellules, 1-8000" in

diameter, which ultimately escape as active

zoospores. This genus appears identical

with Trypothallus, Hook, and Hervey, and
is nearly related to Hydbueus and Tetba-
spoka.

P. rufescens, Ktz., doubtfully referred

here, is larger; it occurs near Aberdeen.

Bibl. Kiitz. Sp. Alg. p. 234; Tab. P/n/c.

Bd. i. pi. 31 ; Eabenht. Fl. Eur. Alq. iii. 37.

PALMOGLOZA, Ktz.—A genus of Des-

midiea?. Syn. Mesotan ium, Nageli; Trieho-

dictyon, Ktz. Some of its species have been
confounded with those of Coccochlobis
and Paljiella.

Bibl. Archer, Qu. Mic, Jn. 1864, p. 124

;

Carpenter, The Microscope, 244 ; Eabenht.
Fl. Eur. Alq. iii. 110.

PALMOPHYL'LUM, Ktz.—A genusof
Palmellacefe (Confervoid Algse). 1 species

found in the Adriatic.

Bibl. Eabenht. Flor. Eur. Alg. iii. 49.

PALUDEL'LA, Ehr.—A genus of Mee-
siacefe, having only one representative,

which occurs in Britain, P. squarrosa=
Bryum squarrosum, L.

PALUDICEL'LA, Gervais.—A genus of

Polyzoa.

Char. Polypidom fixed, filamentous, dif-
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fusely and irregularly branched, coriaceous,

consisting of a single row of club-shaped
cells arranged end to end ; apertures unila-

teral, tubular, placed near the broad end of

each cell ; tentacular disk circular, with a
single row of free tentacles.

P. articulata. The only species ; olive-

green; polypes ascidian. Aquatic; diameter

of filaments about 1-30 to 1-20".

Bibl. Johnston, Brit. Zooph. p. 405;
Allman, Ann. Nat. Hist. xiii. 331, and Pruc.

Irish Acad. 1843.

PAM'PIIAGUS, Bailey.— A genus of

Rhizopoda allied to Liebcrkuclmiu and Gro-
mida. P. mutabilis is an amrebiform being,

covered with a delicate elastic integument,
which., although it presents astonishing
changes of forms and offers a certain

amount of resistance to internal and
external pressure, yet admits of the crea-

ture's transfixing itself upon any denser
thin portion of matter without any appa-
rent damage. It has not the test-like

sheath or coat of Plagiophrys. It is very
voracious.

Bibl. Bailey, Amer. Journ. Sci. art. xv.

;

Pritchard, Infus. 551 ; Claparede et Lach-
mann, Etudes, 405 ; Archer, Qu. Mic. Jn.

187i, p. 101.

PANDORI'NA, Bory (PI. 45. fig. 10).—
A genus of Volvocinea? (Confervoid Algre),

which we believe to be synonymous with
Ewlm-ina. It exhibits a great variety of

forms, some of which have been described

under the name of P. Muruni, others of Pud.
ehgans. The most characteristic conditions

are represented in PL 45. fig. 10. Pundu-
rina stands midway between Volvox and
StepJianosphcera,—consisting ofan ellipsoidal

translucent sac of gelatinous consistence,

containing, imbedded just below its surface,

several zone-like rows of gTeen pear-shaped
gonidia, whose two cilia penetrate the

gelatinous envelope, and, hanging out free,

move the entire organism by their vibration.

Two distinct forms occur—one with sixteen,

the other with thirty-two gonidia. Where
sixteen occur, there are four zones of four

gonidia, while where thirty-two exist they
stand in four zones of eight,with four at each
end (PL 45. fig. 10 a and 6). The gonidia

have a red spot and a vacuole, like those of

Gonium and Volvox. Rabenhorst states that

in Pandorina there is no red spot, and that

there is but one cilium , whilst in JEudorina
there are many cilia, and frequently a red
spot. These two forms occur together ; and
evidently the difference arises simply from

an additional binary subdivision of the
gonidia in the earlier stages of development
from the spore. They are often so numerous
as to tinge the water of fresh pools green,
like Volvox and Profocvccus. They occur of

various sizes, from 1-80" downwards. These
forms are multiplied vegetatiyely by the
conversion of each gonidium into a family
like the parent, each group acquiring its

special envelope and becoming free, ap-

parently by the solution of the parent-

envelope.

Two corresponding forms occur with the
above, with the sixteen or thirty-two

gonidia closely crowded together, instead

of standing at wide intervals in the large

colourless envelope : it is uncertain whether
this form is multiplied vegetatively

; but we
have seen its gonidia all converted into

resting-spores.

The resting-spores are formed out of all

or part of the gonidia of a family, after fer-

tilization by the spermatozoids. The latter

are minute, fusiform, ciliated corpuscles,

produced in large numbers by subdivision

of the substance of some of the gonidia; they
are set free inside the parent-envelope, and
make their way to those gonidia which are

to become resting-spores. The impregnated
gonidia soon acquire a stout special coat, and
their originally green contents turn red.

They become free by the solution of the

parent-envelope. In germination they turn

green again, and by repeated division of

their protoplasm form the new families of

sixteen or thirty-two, constituting the per-

fect plant.

Bibl. Ehr. Infus. p. 53 ; Duj. Infus.

p. 317 ; Tlenfrey, Mic. Trims. 2 ser. iv. p. 40

;

Presenilis, Mus. Senclcerib. ii. p. 187 (1850);
Oohn, Nova Acta, xxvi. p. 1 ; Be Barv, Pot.

Zcit. xvi., Supp. ii. p. 73 (1858) ; Currey,

Quart. Journ. Mic. Sue. vi. p. 213; Carter,

Ann. Nat. Hist. 3 ser. ii. p. 237 ; Babenh.
Ft, Eur. Ala. iii. p. 00.

PAXXA'KIA, Del.—A genus of Li-

chenacei of the series Placodei. It is the

only genus of a subtribe which has the

thallus squamulose or grauulose, with gra-

nular gonima (no gonidia).

Bibl. Leighton, Brit. Lich. Flor. p. 104.

PANOPH'RYS, Duj., properly Fiion-
TOXIA.

P. chrysalis (PI. 24. fig. 55). Marine.

Bibl. Duj. Infus. p. 401 ; Claparede et

Lachm. Etudes. 2<;0.

PANTOT'RIGHUM, Ehr.—A genus of

Infusoria. See Ukotbicha.
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P. lagemda, E. (PI. 24. fig. 58). Body
ovate, equally rounded at each end, yellow-
ish

;
tegument produced anteriorly in the

form of a neck or truncate rostrum ; length
1-1080 to 1-580".

Bibl. Ehrenberg, Infus.j). 247; Dujard.
In/us. p. 388; Clap, et Lachm. Etudes,

815.

PA'NUS, Fr.— A genus of Agaricini
(Hymenomycetous Fungi), distinguished
from Agaricus by the tougher substance.

The edge of the gills is entire and acute.

The British species are few m number, and
for the most part nearly allied to Pleuroti,

and, with the exception of P. stypticus, are

probably esculent.

Bibl. Fr. ^j.p.396; Bert. Outl. p. 227;
Cooke, Handb. p. 244.

PAPER.—Only a few general observa-
tions can be made under this head. Ordinary
paper, as is well known, is generally manu-
factured from rags of linen or cotton fabrics,

so that it consists of a kind of felt of the
fibres of cotton or flax ; but other substances,
such as straw, for instance, are now coming
into use, from the growing scarcity of rags.

The manipulation to which the material is

subjected, together with the effect of fre-

quent washing in the case of rags, affects

the characters of the fibres to some extent

;

and the cellulose is in some cases already

brought into that state in which iodine

colours it blue. The addition of sulphuric

acid and iodine colours the fibres of most
papers blue ; and care must be taken on this

account to avoid errors from the accidental

presence of them when blotting-paper is

used to absorb these reagents when applied

to objects on a slide. The determination of

the nature of the filaments of which a paper
is composed, by the aid of the microscope,
would require a very thorough knowledge
of the characters of vegetable fibres, and we
should imagine could scarcely be very deci-

sive in most cases, except so far as distin-

guishing between classes of substances, as

between parenchymatous and filamentous

or fibrous substances, &c.

Rice-paper, as it is termed, is a totally

dift'erent material, consisting of thin layers,

cut by a peculiar operation, of the pith of

Aralia papyrifera, a Chinese Araliaceous

tree : this consists of parenchymatous cel-

lular tissue.

Papyrus, consisting of pressed superposed

laminae of the pith of the Papyrus plant

(Papyrus antiquorum, a kind of Sedge),
exhibits the lax parenchymatous structure

characteristic of similar tissues, such as the
Rushes, &c
PAPER, meteoric, and Aebophytes.

—The structure and origin of these sub-
stances are the same as those of the so-called

natural flannel (Flannel). They were
formerly regarded as of meteoric origin.

They have been observed in some instances

to fall from the air, having been wafted
perhaps many miles from their place of
formation by whirlwinds and hurricanes.

Bibl. Ehr. Abluindl. d. Bed. Akad. 1838.
PAPPUS.— The free portion of the

calyx of the Composite. It may be
leathery, spinv, membranous, or hairy.

PAPULASPORA, Preuss.—A genus of
Mucedines (Hyphomycetous Fungi), con-
sisting of a decumbent articulate mycelium,
sending up erect pedicels bearing a cellular

head, each cell supporting an oblong spore.

P. sepedonioides has been found on rice-

paste.

Bibl. Berk, and Broome, Ann. Nat. Hut.
ser. 2. xiii. p. 462 ; Berk. Crypt. Pot. p. 305,
fig. 09 b.

PAPY'RUS.—The pith of the stems of
the Papyrus antiquorum (modern papyrus
from P. syriacus), cut into slices, which are
laid upon one another and pressed so as to

form a compact stratum. Sections display

the parenchymatous tissue more or less

deformed bv pressure.

PARACY'PRIS, G. O. Sars.— One of
the Cypridce, near Aylaia and Potamocypris.

Valves siliquose, highest in front. Second
pair of j aws have a branchial appendage.
Upper antenna? 7-jointed, with very short

seta? ; lower stout, clawed. Postabdominal
rami large, clawed at end. Marine. One
British species, rather common ; fossil also

in raised beaches &c.

Bibl. Brady, Trans. Linn. Soe. xxvi.

377.

PARADOXOS'TOMA, Fischer.—One of

the Cytheridce. Valves thin, smooth, elon-

gate, compressed, and subovate, or sub-
triangular. Its peculiar mouth is simple,

tubiform ; organs of mastication feeble. It

has five joints in the lower and six in the

upper antenna?, which last are very slender.

Marine. 13 British species. P. variabile is

very common, and, with others, is fossil in

raised beaches &c.

Bibl Brady, Tr. Linn. Soc. xxvi. 456.

PARAME'CIUM, Hill, Ehr.—A genus
of Infusoria, of the family Colpodina.

Char. Body covered with cilia ; no eye-

spot ; a papilliform tongue - like process

2 p
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present ; mouth lateral and without pro-

jecting cirri.

Ehrenberg describes eight species, two
being- doubtful.

P. aurelia (PI. 24. figs. 50 and 57). Body
cylindrical, ovate-oblong, rounded or obtuse

at the ends, with an oblique longitudinal

fold extending to the mouth. Length 1-120

to 1-100".

This common infusorium shows well the

curious star- shaped contractile vesicles.

Ehreuberg notices in it the periodical occur-

rence of small black crystalline particles at

the anterior end. The depressions on the

surface of the integument (PL 25. fig. 1) are

distinctly seen in the dried animal.

P. chrysalis, E. (Pleuronema crassum, D.)

(PI. 25. fig. 37, undergoing division). Body
oblong, evlindrical ; oral cilia very long.

Length 1-240".

Bibl. Ehr. Infus. p. 349; Duj. Infos.

p. 481 ; Stein, Infus. passim ; Claparede et

Lachmann, Etudes, 265.

PARAPHYSES.—The name applied

to more or less delicate-jointed, hair-like

filaments which occur in small numbers
around and between the antheridia and
archegonia of Mosses and Hepaticre (tig. 23,

p. 55, fig. 327, p. 375). The same term is

applied to simple tubular, more or less

elavate cells, occurring in large numbers
among the spore-sacs (asci and thecce) of

the Ascomycetous Fungi and the Lichens
(fig. 40, p. 75, fig. 398, p. 452, PL 29.

figs. 6, 12).

PARASITES.—Under this head are to

be included a number of animals and plants

infesting other animals and plants, and often

nourished at the expense of their structures

or juices. Almost every animal and plant

is subject to parasites ; and they belong to

many of the classes of the animal and to a

few of the vegetable kingdom. The para-

site may live on the surface of its host or

within its tissues and in the cavities of its

organs ; hence the division of the para-

sitic animals into epizoa and entozoa. But
a true parasite must remain in contact with
its host during a definite part or the whole
of its life-cycle ; for an animal which simply
attacks, wounds, and feeds upon the juices

of its prey, and subsequently makes off, is

hardly within the denomination. Some
parasites which rest upon their host are

hardly worthy of the name ; for they fix

themselves and derive nourishment from
the effects of its locomotion, or from the

results of the movement of its organs. For

instance, many Infusoria fix themselves on
small Crustacea, and are carried here and
there, so that their bodies are brought into

contact with a much greater supply of food
than would have been the ease had they
been attached to a stationary object. A sea-

anemone attaches itself to the carapace of a
crab ; and although it obtains no nourish-

ment at the expense of its carrier, it still is

placed at a great advantage. A similar

group of parasites live in and about moving
creatures, using them as a house, but not
necessarily consuming any of the nourish-

ment of their unwilling protector—for in-

stance, the Crustacea which reside in the

Acaleplne. A more important series live in

and about the surface and cavities of other

animals, and participate in the nourishment
or food of the host ; and some do little or

no harm, whilst others seriously interfere

with the nutrition of their victim. The
commonest parasites, however, either feed

upon the useless external skin tissues, or

increase in size and are nourished at the

expense of the fluids and blood. In some
remarkable instances, as in the cirripeds,

the male appears to live parasitically upon
the female ; and in almost every case of

parasitism there is a complicated life-cycle,

accompanied by strange adaptations and
degenerations of form, so that frequently

the effective parasite but slightly resembles

its free and youthful form. Animals are

subject to parasites at all stages of their

existence. Fungi and the eggs of small

Hymenoptera are found within the eggs of

insects. The larvse and young of all animals

are infested ; and so are the adults. Every
species may be said to have its parasitic

fauna and flora ; and every parasite is

fashioned so as to preserve its life and
perpetuate its species. Hence the minute
structures ofparasites are of singular variety,

and of great interest to the microscopist.

There are some wonderful instances of

mimicry in the structures of parasites ; and
they may resemble portions of then' host in

texture and in colour. The Protozoa afford

parasites, especially the Gregarinida and
Spongida. The Cceleuterata are rarely

parasitic, and probably never in the true

sense ; but the boring Mollusca, and espe-

cially those which aft'eet the corals, must be
classified amongst them. The Annelida
(Annulate), Scolecida, Crustacea,Arachnida,

and Insecta afford the most numerous series.

See the classes. Of the animal parasites,

the chiefportion belong to:—the class Onus-
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tacea, order Siphonostoma ; the class

Arachnida, family Acarlna ; the class

Insecta, orders Anoplura and Strepsi-
PTEra ; and the class Ejjtozoa.
The Plants parasitic on animals chiefly

belong to the class of Fungi, and they are
tolerably numerous ; but many of the forms
which have been described and named are
certainly not distinct plants. They will be
most conveniently enumerated under the
heads of classes of animals infested.

1. Man and Mammalia.

On the Skin.—Achorion Schoenleinii and
Puccinia farms (the former probably an
earlier stage of the latter), on the hair and
in the follicles, in favus. Trichophyton
tonsurans, on the hair in plica polonica and
favus ; this appears to be a Torula-like

growth, probably not a mature plant. TV. ?

sporuloides, 0. Rob., occurs in plica, and
TV. p ulcerina, C. Rob., in the pus of ulcers.

Microsporon Audouinii occurs in the hair-

follicles in porrigo decalvans ; M. mcntagro-
phytcs, on the beard &c. ; M. furfur, on the
skin of the chest &c. in pityriasis versicolor.

The occurrence of Mucor mucedo on the
skin, and of an Aspergillus in the external

conduit of the ear, must be regarded as

accidental.

On the mucous surfaces or in cavities.—
Sarcina ventricidi in the stomach, &c.

;

Torula cerevisice (?), ditto. Various species

of Leptomitus, which must be regarded a3

imperfect mycelial growths, found in almost
all the cavities of the body. Oidium albi-

cans, Ch. R., the fungus of "aphtha," pro-

bably a peculiar condition of Penicixlium
;

Leptothrix buccalis, a filamentous growth
constant in the tartar of the teeth, probably
some allied mycelium.

2. Birds.

Various species of Aspergillus have
been found in the lungs and air-sacs : their

introduction would appear to be accidental.

In the eggs of the common fowl, Dacty-
lium oogenum occurs not unfrequently,

sometimes on the membrane of the yolk,

sometimes on the outer membrane, just

beneath the shell.

—

Sporotrichum brun-

neum, Schenk, in the white of eggs, convert-

ing it into a brbwnish gelatinous mass.

3. Reptiles and Fishes.

On the skin of Tritons, as of Eishes,

Achlya is frequently extremely developed

;

other obscure forms are also enumerated by

Ch. Robin. The same author describes the
Psorosperiils: of J. Miiller as Algae allied

to the Diatoinaceaa
; but they appear to be

pseudo-naviculre of Gregarina.
Mr. Berkeley has recorded the occurrence

in Denbighshire, on the scales of goldfish,

of a lichen identical with one which is

found on stones in neighbouring streams.

4. Insects

are subject to the invasion of various para-
sitic fungi, among the most remarkable of
which is the Muscardine of the Silk-worm,
Botrytis bassiana, which sometimes occa-
sions enormous loss to the silk-cultivators.

This fungus grows in or upon any part of

the silk-worm, Bombyoc mori, in its larva,

chrysalis, and imago forms. It is not fully

developed until after the death of the insect

;

but if the spores penetrate the body of a
living specimen and this is placed in a damp
and confined atmosphere, the germination
takes place, and a development of the fungus
ensues, which destroys the tissuesand organs,
finally causing death. It has been developed
on many other Lepidoptera which have
been inoculated with it ; and even the larva?

of certain Coleoptera take it. It is very
common to find flies in autumn infested

with a fungus, a kind of muscardine of flies

:

this belongs to the genus Sporendoneha
;

its mycelial filaments ramify in the interior

of the body, and emerge at the articulations

of the segments of the abdomen to bear fruit,

lolling the fly. A number of so-called genera
of Fungi and Alga? have been described by
Robin and Leidy as occurring in the intes-

tines &c. of insects ; these appear to us to

be imperfect organisms (see Eccrina, En-
TEROBRYUS, ARTHROMITUS, LePTOTHRIX,
Cladophytum). Several species of Cordi-

ceps infest the larva? of insects, the mycelium
destroying them and gradually completely
displacing the internal organs, while the

skin retains its shape and dries ; the fruit

subsequently breaks out from the anterior

or posterior extremity (see Sphjeria).
Some species of Isaria, described as para-

sites, grow upon dead insects ; but these

are mere conditions of different species of
Cordiceps.

5. The microscopic parasites of Plants

are very numerous, belonging all to the class

of Fungi. Much confusion exists in many
works between the true parasites and mere
epiphytes ; and it is sometimes very difficult

to draw any line of demarcation. Among
2p2
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the undoubted parasites are all the genera
and species of the family Uredtnei,together
with a large portion of the other genera of

Coniomycetes, and the Ascomycetous forms

to which they mostly belong. Among the

Hyphomycetes may especially be cited the

genus Peronospora, P. infestans being the

potato-fungus. Fusisporium, " Oidium,"
&c. form destructive mildews; and among
the Ascomyoetes the ERYSiPHiE,and espe-

cially their myeelia (commonly forming
spurious Oidia), are well-known pests.

Further particulars are given under Potato-
Fungus (Botnjtis infestans),Vine-Fungus,
and Blight. The organisms described as

Unicellular Alga?, under the names of

Chytridium and Pythium, are parasitic

on Confervoids.

Bibl. Oh. Rob. Hist. Nat. ties Vei/ct.

Parasit. Paris, 1853 ; Bserensprung, Ann,
Nat. Hist. xii. ; Siebold, Wagner's Hand. d.

Phys. ; Hannover, Mailer's Archiv, 18-12

;

Bennett, Ed. Phil. Trans, xv. ; Kiichen-
meister, Parasiten, 185(3 ; Archer, Qu, Mic.

Jn. 1872, p. 366; Cobbold, Entoz.; Leuckart,

Die mensch. Parasit. 1807 ; Murie, Mo. Mic.

Jn. 1872 ; Maddox, Mic. Trans. 1866,

PARASITIC FUNGI. See Parasites.
PAREN 'CHYMA. See Tissues, Vege-

table.

PARKEPHA, Carpenter. — A large

spheroidal arenaceous Foramiuifer, attain-

ing 3 inches and more in diameter, and
consisting of a chambered conical centre-

piece (primordial chamber-cone ) surrounded
by numerous concentric lamellae and their

interspaces, traversed and connected by
radial tubes, all of cancellated (labyrinthic)

structure. Fossil in the Greensand.

Bibl. Carpenter, Phil. Trans. 1869, 721.

PARKE'RIA, Hooker. — The typical

genus of Parkerieous Ferns. Aquatic
;

fTOT1

P

' PARKERIE'^E.—A family of Polypo-
diaceous Ferns, consisting of aquatic forms,

in which the sporanges are not gathered in

sori, and the habit is very different from the

maj ority of Ferns.

Genera.

1. Ceratopteris. Sporanges surrounded

by a broad, complete, articulated annujus,

placed upon longitudinal veins. Spores
globose, trifariously streaked.

2. Parleria. Sporanges with an almost
obsolete basilar annulus, placed on longitu-

dinal veins. Spoies three-sided, concen-
trically streaked.

PARME'LIA, Ach.—An extensive genus
of Parmeliaeea? (Uymnocarpous Lichens),

characterized by their spreading, lobed, foli-

aceous thallus,with orbicular apotheciafixed

hy a central point beneath, growing upon
trees, palings, rocks, stones, walls, &c.
About thirty British species exist. P. paric-

tina, the yellow wall-lichen, is one of the
commonest plants of this family, and fur-

nishes a ready means of observing the struc-

ture both of the apothecia and the spermo-
gonia (PI. 20. figs. 1-3).

Bibl. Hook. Brit. Fl. ii. pt. 1. p. 202 ;

Engl. But. pi. 191 &c. ; Schserer, Enuiu.
C'rit. Lich. Europ. (Berne, 1850), p. 33

;

Tulasne, Ann. des Sc. Nat. 3 ser. xvii. pp. 66,

137 ; Leighton, Brit, Lich. Flora.

PARMELIA'CE.E.—A family of Gym-
nocarpous or open-fruited Lichens, bearing
sessile shields, the borders of which are

formed by the surface of the thallus. This
family corresponds nearly to the series

Ramalodei, Phyllodei, and Placodei, of the

family Lichenacei in Leighton's Brit. Lich.

Flora.

British Genera.

* Apothecia atfirst ceiled, thallus horizontal

:

Peltigeri.

1. Peltir/era, Thallus foliaceous, leathery

or membranous, spreading, lobed, with
woolly veins beneath. Apothecia somewhat
circular, adnate on the upper side of the

lobules of the thallus, and having a border
formed by this.

2. Nephroma. Thallus foliaceous, leathery

or membranous, spreading, lobed, naked or

hairy beneath. Apothecia circular or reni-

form, adnate on the under side of the lobules

of the thallus, with a border formed by the
latter.

3. Solurina. Thallus leathery, membra-
naceous, veined or iibrillose below. Apo-
thecium suborbicular, a (fixed to the upper
surface of the central lobes of the thallus

;

veil finally forming an evanescent margin.

**Apothecia at first closed, thallus horizontal

:

Euparmeliacei.

4. Sticta. Thallus foliaceous, leathery-

cartilagiuous, spreading, lobed, free and
downy beneath, with little cavities or hollow
spots, often containing a powdery substance.

Apothecia beneath formed of the thallus. to

which they are appressed and iixed by a

central point, the disk coloured, flat, sur-

rounded by an elevated border formed of the

thallus.
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5. Parmelia. Thallus foliaceous, mem-
branous or leathery, spreading, lobed and
stellated or laciniated, more or less fibrous

beneath. Apothecia circular, formed by the

thallus, fixed bj' a central point, disk con-

cave, coloured, with an indexed margin from
the thallus.

6. Urceolaria. Thallus uniform, crusta-

ceous. Apothecia urceolate, somewhat im-
mersed, the thalline border somewhat di-

stinct.

7. Lecanora. Thallus crustaceous, spread-

ing-, flat, adnate and uniform. Apothecia

circular, thick, sessile and adnate ; disk

plano-convex, the border thickish, formed
of the crust, and of the same colour.

8. Physcia. Thallus cartilaginous,branched
and laciniated, the segments free, generally

grooved beneath, the margins frequently

ciliated. Apothecia circular, peltate, formed
of the thallus, the disk coloured and sur-

rounded by an indexed margin derived from
the thallus.

*** Apothecia open from the first, thallus

most/;/ centripetal, vertical or sarmen-
tose, without any hypothallus, Usnei.

0. Cetraria. Thallus foliaceous, cartila-

gineo-membranous, ascending or spreading,

lobed and laciniated, smooth and naked on
both sides. Apothecia circular, obliquely

adnate to the margin of the thallus, the
lower portion being free (from the thallus)

;

disk coloured, plano-concave, with an in-

flexed border formed of the thallus.

10. Roccella. Thallus cartilaginous,

leathery, rounded or flat, branched or laci-

niated. Apothecia circular, adnate to the
thallus, the disk coloured, plano-convex,
with a border, at length thickened and ele-

vated, formed of the thallus, and covering

a black powder concealed within the sub-
stance of the thallus.

11. Jtamalina. Thallus cartilaginous,

generally branched and laciniated, some-
what shrubby, generally bearing powdery
warts, cottony and compact within. Apo-
thecia circular, shield-shaped, stalked and
peltate, flat, bordered, entirely formed of

the substance of the thallus, and mostly of

the same colour.

12. Cornicularia, Thallus cartilaginous,

branched, subeylindrical, fistulose, or nearly

solid and cottony within. Apothecia circular,

terminal, obliquely peltate, entirely formed
of the substance of the thallus, at length

convex, more or less bordered and often

toothed.

13. Ecernia. Thallus somewhat crusta-

ceous, branched and laciniated, angled or

compressed, cottony within. Apothecia cir-

cular, shield-shaped, sessile, with the disk

concave, coloured, and an inflexed border
formed by the thallus.

14. JJsnca. Thallus somewhat crusta-

ceous, rounded, branched, generally pendu-
lous, with a central thread. Apothecia cir-

cular, terminal on processes of the thallus,

peltate, nearly of the same colour, mostly
without a raised border, but ciliated at the

margins.

Bibl. See the genera.

PASTE, Eels vs. See Anguillula.
PATELLI'XA, Will.—A genus of hya-

line Foraminifera, of the Rotaline family.

Trochoid, formed of a low cone of sub-
spiral, semiannular, and annular chambers,
divided into chamberlets. Sometimes in-

crusted with small cells externally, and
always having the hollow face coated or

filled up with superimposed chamberlets,
forming a columnar chamber-structure.

British species, P. eorrut/ata (PI. 44.

fig. 8), rare : abundant in tropical seas ; and
of larger size in some Cretaceous and Ter-
tiary strata.

Bibl. Williamson, Pec. For. 46; Carter
(Conulites and Orbitolina), Ann. N. II. ?>.

viii. 331, 457, 459 ; Carpenter, Introtl. For.
299.

PAVO'NIA, D'Orb.—A porcellaneous
Foraminifer, compressed and flabelliform,

chambers concentric, the last widest, with
numerous marginal apertures. This may be
a modified Orbitolites or Orbiculina.

Madagascar, rare.

Bibl. D'Orbigny, Ann. Sc. Nat. vii. 280.

PAXIL'LUS, Ft.—A genus of Agaricini
(Hymenomycetous Fungi) with the margin
of the pileus involute, the gills decurrent,

anastomosing, and separable from the pileus

and without any trama. Pa.rillus involutes

is a very common species ; and to this the
characters of the genus more especially

apply. P. pannokles occurs on sawdust in

cellars &c, and is closely allied to Merulius.

Bibl. Fr. Gen. Hym. p. 8 ; Berk. Outl.

t. 12. fig. 5 ; Cooke, Ilundb. p. 194.

PEARLS.—These well-known bodies are
formed as secretions from the mantle of

bivalve mollusks, the best being obtained
from the Ceylon pearl-oyster or mussel
(Avienla margaritifera). They occur natu-
rallyfrom the irritation producedby particles

of sand accidentally confined between the
mantle and the shell ; and they are produced
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artificially by wounding the mantle with
pieces of iron wire, &c. Their structure

agrees with that of the shell of the animal in

which they are formed. Sometimes they
consist entirely of nacre or pearly matter,

arranged in close concentric layers ; at

others, the interior exhibits the prismatic

structure of shell.

When acted upon by a dilute mineral acid,

the lime-salt is removed from the organic

cast of the original, which is left.

See Shell.
Bibl. Hague and Siebold, Siebold 8; Kiil-

liker's Joarn. viii. 439 & 445 ; Carpenter,

Microscope.

PEB'KINE is the name of a disease

which for the past twenty years has raged
amongst the silkworms in France. In 1S53,

the weight of cocoons produced in that

country was 26,000,000 of kilogrammes ; in

1865 it had fallen to 4,000,000. The black

spots which cover the larvae are a frequent

outward sign of the disease ; hence the
name pebrine, first applied to the plague by
M. de Quatrefages. "It also declares itself

in the stunted and unequal growth of the

worms, in the languor of their movements,
in their fastidiousness as regards food, and
in their premature death." The cause of

the disease is the presence in the internal

economy of the larva of corpuscular bodies,

considered by Leydig to be organisms
belonging to the Gregarinida. Their num-
ber is often enormous. They take possession

of the intestinal canal, and spread thence

through the rest of the body. In particular

the silk-secreting organs, instead of being

filled with the. clear viscous liquid of the

silk, are packed to distention by these cor-

puscles. Pasteur in 1865 made out the
fact that they might exist in an incipient

condition in the eggs and larvae, although
it might be impossible to detect them. In
the moths, if either egg or larva from
which they come should have been at all

stricken, the corpuscles infallibly appear,

and there is no difficulty in detecting them.
In eradicating the disease, Pasteur, there-

fore, showed that it was of the greatest

importance to secure eggs from healthy
moths, since the healthy appearance of the
eggs themselves was not sufficient to secure

immunity. The larva? issuing from the

eggs of perfectly healthy moths may them-
selves become infected through contact
with diseased larva?, or through germs
mixed with the dust of the rooms in which
the silkworms are fed.

Bibl. Pasteur, Sicr la maladie des vers a

soie, and a review of this book by Prof.

Tyndall in Nature, July 7, 1870 ; Pasteur,

Mo. Mic. Jn. 1871, p. 107 ; Balbiani, Jour,

del. Anat. 1866, p. 599.

PECTINATEL'LA, Leidy.—A genusof
aquatic Polyzoa, of the order Hippocrepia,

and family Plumatellida?.

Char. Polypidom massive, gelatinous,

fixed, investing; orifices arranged in irre-

gular lobate areola? upon the free surface

;

ova lenticular, with a ring and marginal

spines.

P. magnifica. Philadelphia. Not yet

found in Britain.

Blbl. Leidy, Proc. Acad. Philadelphia,

1851 ; Allmau, Freshwater Polyzoa, 81.

PEDA'LION, Hudson.— A genus of

Rotatoria, family Hydatinaea.

Char. There are six hollow limbs moved
by contained pairs of opposing muscles; and
the limbs are three dorsal, two lateral, and
one ventral, and all terminate in pairs of

stiff imbricated bristles. Pincers absent on

the posterior portion of the body ; and th ere

are two symmetrically placed ciliated and
solid projections somewhat like the tubes

of Aphides. P. minim, found and described

by Dr. Hudson in 1871, has the trochal

disk very large, and resembles, as do the

eyes, pharynx, mastax, and stomach, those

of Triorthra longiseta. The muscles of the

limbs and round the body are coarsely

striated ; and it has at least two vibratile

tags on either side, with the usual convo-

luted tubes ; but the contractile vesicle is

very small, and has not been seen. The
males are very small, and are deficient in

most of the internal organs. Habitat.

Clifton, fresh water.

Bibl. Hudson, Mo. Mic. Jn, Sept. 1871,
Nov. 1872 ; Qa. Mic. Jn. Oct. 1872, p. 333

;

E. Ray Lankester, Qu. Mic. Jn. 1872, p. 338.

PEDIAS'TRUM, Meyen.—A genus of

Desmidiacea? (Confervoid Alga?).

Char. Cells aggregated into a usually

circular, minute disk or flattened star, and
generally arranged either in a single or in

two or more concentric series ; marginal
cells bipartite on the outside.

Ralfs describes eleven British species.

Interstices of the cells usually hyaline,

but in one species (P. seleneeuni) these are

greenish.

A. Braun divided the genera into four

subgenera, which include twenty-nine forms
more or less worthv of beiinr considered
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P. Bonjanum (PI. 10. fig. 48). Cells

arranged in one or more circles around one or

two central ones ; marginal cells gradually

tapering into two long subulate points

;

notch narrow. Diameter of outer cells

1-2730 to 1-2220".

P. granulatum (PL 10. fig. 49). Cells

six, granular or punctate on the surface
;

lobes of marginal cells tapering. Diameter
of outer cells 1-1850".

The, method of reproduction is noticed

under Desmidiace^, p. 233.

Bibl. Ealfs, Brit. JDesmid. p. 180; Al.

Braun, Rejuvenescence, eye. May Hoc. Vol.

1853, passim, pis. 3 & 4 ; Alcj. TJmeell. Gen.

Nova, p. 64 ; Rabenht. Fl. Euro. Alff. iii.

p. 69.

PEDICELLA'RI/E. See Echinodeb-
MATA.
PL 37. fig. 3 represents a pedicellaria

from the common starfish ; the stalk is not
figured.

The bird's-head processes of the polyzoa

(Polyzoa) are analogous organs.

PEDICELLI'NA, Sars.—A genus of In-

fundibulate Ctenostomatous Polyzoa, of the

family Pedicellinid».

Char. Those of the family. See Pebi-
CELLINID^S; (CTENOSTOMATA).
The late researches of Prof. Allman have

shown that the tentacular disk is bilateral,

and that an epistome is present; so that

this genus belongs properly to the order

Hippocrepia.

Animal bodies globose, with an inter-

rupted circle of short tentacles, curled in-

wards and not retractile
;
placed at the ends

of erect slender stalks springing from a

creeping adherent fibre.

Bibl. Johnston, Brit. Zooph. 381, and
the Bibl. therein ; Allman, Freshwater

Polyzoa (Bay Soc), p. 19, note.

PEDICELLLS'nLE.—A family of In-

fundibulate Ctenostomatous Polyzoa, con-

taining the single genus Pebicellina.
PEDIC'ULUS, L.—A genus of Anoplu-

rous Insects, of the family Pediculida?.

Char. Legs all scansorial or prehensile
;

thorax large, not constricted from the abdo-

men ; abdomen with seven segments ; an-

tenna; five-jointed; mouth with a fleshy

rostrum.

The species are human lice.

Rostrum retractile, concealed beneath the

head, forming a soft tubular sheath dilated

at the end, where it is furnished with a

double row of hooks, and containing a horny

tube formed of four setse.

1. P. capitis. Ashy-white, thorax elon-

gated, quadrate, abdomen ovate, laterally

lobed, segments blackish at the margin.
Length of male, 1-10"; of female, 1-8".

2. P. vest-ivienti, body or clothes' louse

(PL 28. fig. 3). Dirty white, elongato-

ovate ; head much produced ; thorax con-

tracted in front ; abdomen with the seg-

ments indistinctly indicated. Length about
1-8".

3. P. tabescentium, distemper-louse. Pale
yellow ; head rounded ; antenna? long

;

thorax large and quadrate ; abdomen large,

the segments intimately united.

Doubtfully British.

See Phthihius.
Bibl. Denny, An.ophir.Monogr.; Murray,

Ann. Nat. Hist. 1801, viii. 79; Schjodte,

Ami. Nat. Hist. 186(3, xvii. p. 213.

PELARGONIUM. See Pollen, Ra-
phibes, and Hairs.
PELEC'IDA,Duj.—A genus ofInfusoria,

of the family of Trichodina, properly Lox-
OBES.

P. rostrum (PL 24. fig. 39) = Loxodes
rostrum, E., differs from the Paramecin, D.,

by the absence of a contractile integument.

Bibl. Dujardin, Infus. p. 403 ; Clap, et

Lach. Ftudes, p. 344.

PEL'LIA.—A genus ofPelliefe (frondose

Hepaticaj). P. epiphylla (fig. 556) is not

Fig. 550.

Pellia epiphylla.

Magnified 2 diameters.

uncommon in damp shady places, by springs
and wells, where it grows rapidly. Its
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pedicels are silvery-white, and the capsules

pale brown ; and when the valves are fully

expanded, the elaters form an elegant tuft

in the middle. The character of the frond

varies somewhat according to the degree of

moisture of the habitat. The forms called

longifolia aaifurcigera are now considered

to constitute a distinct species, P. calycina.

Bibl. Hooker, Brit. Jung. pi. 47 ; Brit.

Flora, ii. pt. 1. p. 130; Endlicher, Gen.

Plant. Sapp. i. No. 472-5 ; Ekart, Syn.

Jung. p. 63, pis. 7 & 13; Eng. But. Supp.

pi. 2873.

PELLLE'yE.—A tribe of Liverworts or

Hepaticee, nearly allied to the Jungerman-
niete in the character of the fructification,

but having a lobed thalloid frond, traversed

\>y a mid nerve, from which the fruit-stalks

arise.

British Genera.

1. Blyttia. Fructification emerging from
the end of the rib below the apex of the

frond, at length dorsal. •Perichrete 4-5-

parted ; lobes torn. Perigone herbaceous,

tubular, the mouth denticulated. Arche-
gones eight to twenty. Epigone persistent,

torn at the summit. Sporange 4-valved.

Antheridia dorsal, placed on the rib, covered
by dentate incumbent leaflets.

2. Petalophyllum. Fructification from
the upper surface of the plaited frond. Peri-

chrete broad, bell-shaped and toothed.

Perigone wanting. Epigone concealed in

the perichrete. Sporange bursting into

irregular laciniae, Elaters often branched.

3. Fossombronia. Fructification emer-
ging from the end of the rib below the apex
of the frond, at length dorsal. Perichrete

obconic bell-shaped, the mouth crenate or

dentate. Perigone wanting. Archegones
few. Epigone persistent, torn at the sum-
mit. Sporange circumscissile. Antheridia
dorsal, situated on the rib, naked.

4. Metzgeria. Fructification emerging
from the ventral side of the midrib of the

frond. Perichrete ventricose, at length

bipartite. Perigone none. Archegones few.

Epigone persistent, torn at the summit.
Sporange four-valved. Antheridia ventral,

placed on the rib, covered by incumbent
dentate leaflets.

5. Aneura. Fructification emerging from
the ventral side, near the margin of the

frond. Perichrete short, lobed or torn.

Perigone wanting. Archegones few. Epi-
gone persistent, torn at the summit. Spo-
range four-valved. Antheridia immersed
in the back of special lobes of the frond.

0. Pellia. Fructification emerging from
the dorsal side of the frond. Perichrete

short, somewhat cup-shaped, the mouth
lacero-dentate. Perigone wanting. Arche-
gones several. Epigone membranous, ac-

companied by a few sterile archegones, at

first, at the lower part. Sporange four-

valved. Antheridia immersed in the surface

of the frond.

7. Blasia. Fructification at first im-

mersed in the rib of the frond, then emer-
ging from the apex. Perichrete and peri-

gone wanting. Epigone membranous, with
few sterile archegones, at first, scattered

toward the lowest part. Sporange four-

valved. Antheridia immersed in the rib of

the thallus, more prominent below, and
covered by little dentate scales.

8. Targionia. Fructification sessile, in-

ferior, solitary and terminal to the frond.

Perichrete two-valved, splitting vertically.

Perigone wanting. Epigone delicate, per-

sistent, investing the sporange until matu-
rity, sometimes evanescent above. Spo-
range bursting b3' an irregular slit, or into

fragments. Antheridia immersed in the rib

of the frond below, covered by papillae.

Bibl. See the genera, and Hepatic^.
PELOMYX'A, Greef (Syn. Pelobitjs,

Greet').—A genus of Arucebina.

This freshwater organism forms large

amceboid masses of brown colour, which
protrude lobose hyaline pseudopodia. The
ground-substance contains nuclei, hyaline

homogeneous highly refractive bodies, and
delicate rod-like bodies. It gives rise to

swarms of minute Amcebre, whicli become
developed into flagellate freeh'-swimming
organisms.

Greef regards Pelmnyxa as a multicellular

or, rather, multinuclear amceboid organism
allied to the Myxonrycetes, but to be classed

with the Phizopoda.
Bibl. Greef, Max Schultze's Archiv Mil;.

Anal. 1873 ; Qu. 3Iic. Jn. 1874, p. 97.

PELOX.EA, Forbes.—A genus of Tu-
nicate Mollusca, of the family Pelonreadre.

Char. Unattached; feet cylindrical ; ori-

fices without rays, on two equal approximate
warty eminences at the anterior end. They
live buried in mud. Two species :

1. P.corrugata. Test deep brown, much
elongated, rudely wrinkled transversely.

2. P.ylabra. Test greenish yellow, smooth,
pilose, shorter than the last. See Tuni-
CATA.

Bibl. Forbes and Ilanlev. Brit. Moll.

i. 43.
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PE'LOPS, Koch (Acarina).—Is consoli-

dated with G-alumna.
PELTIDE'A, Hoffm.= Species of Pel-

ttgera and Stiuta.
PELTIG'ERA, Willd. — A genus of

Parmeliaceae (Gymnoearpous Lichens),

characterized by a foliaceous, usually

leathery thallus. with woolly veins be-

neath, the suborbicular shield-like apothecia

arising- on the upper sides of the lobules.

P. caniiia, a large Lichen, is extremely

common on the ground among moss in

woods. Two or three nearly allied species

are separated from this by most authors,

but with questionable propriety. Three or

four others are subalpine.

Bibl. Hook. Brit. Flora, ii. pt. 1. p. 218;

Enq. Hot. 2229 ; Leighton, Brit. Lick. Flor.

p. 167.

PENEROP'LIS, Lamk.— A genus of

porcellaneous Foraminifera.

Broad, complanate, and ear-shaped (P.

pertusus, PL 18. iig. 11), or narrow, subcy-

lindric, and crosier-like (Spirolina) (S.

austriaca, PI. 18. fig. 12); striated. The
primordial double chamber is succeeded by
curved chambers in one direction ; and as

these vary in transverse extent, sometimes

to even three fourths of a circle, the shell

takes different shapes. The aperture is

single and lobulate in the early chambers

;

cribrate in the narrow, branched in the

nautiloid forms (Dendritina) ; and divided

into rows of holes, often tubular, in the

outspread varieties. Living in the Medi-
terranean and warm seas only; fossil in the

Tertiaries.

Btbl. Williamson, JRec. For. 45 ; Parker

and Jones, Ann. Nat. Hist. ser. 3. v. 179;

Carpenter, Phil. Trans. 1859, 2; Introd.

Forum. 84
PENICIL'LIUM, Link.—Agenus of Mu-

cedines (Hyphomycetous Fungi), of which
the species P. glaucum is at once one of the

most frequent and the most puzzling plants

of the class. This fungus is the commonest
of the constituents of the greenish or bluish

mould formed on decaying vegetable sub-

stances of all kinds, especially on semifluid

or liquid matters. On the surface of liquids

it forms a kind of dense pasty crust, slimy

on the lower surface, and coloured and
pulverulent (bearing spores) above. When
the upper fertile layer is examined under

the microscope, it is found to consist of

pedicels terminating in a repeatedly but

shortly bifurcated pencil, each ultimate

branch of which bears a moniliform row of

Fig. 557.

PenicUlium.

A fertile plume
with pencils of
spores.

Magnified 150
diameters.

spores. The ramification of the pedicels is

not distinctly represented in tig. 557 ; but the

appearance of the spores is characteristic

;

and the ramifications of the sporophores are

scarcely perceptible in examples growing on

dryish substances. The mode of attachment

of the spores is shown in

figs. 15 and 16 of PL 20.

The mycelium consists of

interwoven articulated fila-

ments, most extensively

ramified. The spores ap-

pear whitish, yellowish,

greenish, or bluish, accord-

ing to age : under the mi-
croscope they appear opaque
when mature.

So far there is little

difficulty about the history

of these plants ; and if the

spores of the above form
are sown on a glass slide,

kept moist with an organic

liquid, they will germinate
and ramify, and under
favourable circumstances

bear thin penicillate tufts

of spores at points which
emerge from the nutrient

liquid. But this same fructification of

P. glaucum presents itself invariably under
certain circumstances associated with the
vinegar-plant and the yeast-plant, toward
the close of the ordinary development of

these fungi. In common with most ob-
servers, we find that the exhaustion of the
saccharine matrix of the vinegar-plant is fol-

lowed in all cases by the appearance of crusts

of Penici/lium-mould on the upper surface,

whence it would appear that the vinegar-
plant was only the mycelium of Penicillium.

It was asserted, moreover, many years ago,

by Turpin, that P. glaucum is the last term
of the growth both of the true yeast-plant
(Torula Cerevisice) and of the milk-yeast

( Oidium lactis). We have found the gelati-

nous crusts of the vinegar-plant to contain
structures which represent Torula and
Oidium, and to grow like them ; and we
have also observed, in repeated experiments,
that beer allowed to stand until sour, at
first appears clothed with a whitish mealy
collection of minute vesicles, representing

the ultimate stage of Torula, and subse-
quently this gradually gave place to gela-
tinous matter, which at length covered
the whole surface with a tough film, and
fruited as Penicillium glaucum. Hence it
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would appear that the yeast-fungus also is

merely a vegetative form of PenicUlium
developed under peculiar conditions. This,

however, has been actually proved by
Berkeley and Hoffman (see art. " Yeast,"
in Black's 'Encyclopedia of Agriculture').

More is said on this point under Vinegae-
Plant and Yeast.
One of the species has become famous on

account of its extremely rapid occurrence
in Paris on the " pain de munition," where
the spores must have undergone a degree of

heat equal to that of boiling water.

Several species are enumerated ; and we
have given under the separate head of

Cokemium a form which is merely a con-
fluent growth of PenicUlium, producing a
compound pedicel.

1. P. glaucum, Grew Mycelial filaments

form a crust-like web, spores green or
bluish. Greville, Sc. Crypt. Fl. pi. 58. fig. 1.

P. crustaceum, Fries. Extremely common.
2. P. eandidnm, Link. Mycelial fila-

ments woven together, spores white. (Di-
stinct ?)

3. P. sparsum, Grev. Mycelium lax,

spores white. Sc. Crypt. Fl.-pl. 58. fig. 2.

Perhaps not different from the last.

4. P.faseiculatum, Sommer. Mycelium
scarcely developed, filaments all fertile,

trifid at the apex, spores glaucescent.

5. P. subtile, Berk. Extremely minute,
mj'celium creeping, fertile filaments erect,

simple or ternate ; chains of spores few,
spores broadlv elliptical. Ann. Nat. Hist.

vi. pi. 14. fig."25.

G. P. roseum, Link. Mycelium effused

;

fertile filaments slightly branched, spores
rose-colour.

Bibl. Berk. Hook. Brit. Flor. ii. pt. 2.

p. 344 ; Ann. Nat. Hist. i. p. 262, vi. p. 437,
2 ser. vii. p. 102 ; Greville, he. cit. ; Fries,

Si/st. Myc. iii. 407 ; Summa Veget. p. 489
;

Huxley, Biol. Address, Brit. Assoc. 1870.

See also under Yeast and Vinegar-
Plant.
PE'NIUM, Breb.—A genus of Desmidi-

acere.

Char. Cells single, entire, elongated,

straight, and slightly or not at all con-
stricted in the middle.

Sporangia round or quadrangular, smooth,
not spinous.

At each end of the cells is a rounded
space containing moving molecules.

Several British species (Ralfs).

P. Brebissonii (PL 10. fig. 36). Cells
smooth, cylindrical, ends rounded, trans-

verse median band inconspicuous. Length
1-640 to 1-400".

Common. Sporangium at first quadrate,
but finally orbicular ; conjugating cells per-

sistent, or remaining permanently attached
to the sporangium.

P. margariiaceum (PI. 10. fig. 37, empty
cell). Cells cylindrical or fusiform, with
rounded truncate ends, and covered with
pearlv granules in longitudinal rows. Length
1-160".

Blue. Ralfs, Br it. Desmid. p. 148 ; Archer,
Qu. Mic. Journ. 18G4, p. 179, 1867, p. 183

;

Iiassall, Fr. Alg.; Rabenh. PI. Fur. Alg.

iii. p. 119.

PEXNAT'ULA, Cuv. (Sea-pen).—

A

genus of Pennatulidse, of the order Alcyo-
naria (Ccelenterata).

The spicula or sclerites form interesting

microscopic objects.

Blbl. Johnston, Brit. Zooph. 157; Gosse,
Mar. Zool. i. 34; Milne-Edwards and J.

Haime, Hist. Nat. des Corall. i. p. 207

;

Panceri, Qu. Mic. Jn. 1872, p. 248.

PEPPER.—Black pepper consists of the

berries of Piper nigrum ; white and decor-

ticated pepper of the same berries, with the

outer part of the coats removed. The cel-

lular tissues of the several lamella? of the

husk, and of the albumen or body of the

seed, are tolerably characteristic, and may
be known by their appearance under the

microscope from the fragments of linseed,

mustard, &c. with which peppers are some-
times adulterated. "White pepper is frau-

dulently reduced with flour, which may be
detected by the starch - granules— those

existing in pepper itself being exceedingly

minute particles ; the same remark applies

to rice and pea-flour, &c. Excessive quan-
tities of the husk-tissue in black pepper
denote that the refuse of the decorticated

white peppers has been added. (See also

Cayenne. )

Beql. Pereira, Materia Mcdica ; Hassall,

Food and i/s Adutlerations, p. 42.

PERACAK'TIIA, Baird.— A genus of

Entomostraca, of the order Cladocera, and
family LynceidsB.

Char. Side view of shell oval, the lower
and posterior portion with an acute projec-

tion directed backwards and upwards, and,

as well as the upper extremity of the ante-

rior margin, beset with strong hooked
spines ; beak sharp, curved downwards.

P. truneata (PI. 14. fig. 31). Superior

antennae conical ; inferior short, the anterior

branch with five seta?, one from first, one
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from second, and three from last joint
;
pos-

terior branch with three setoe from the last

joint only ; intestine convoluted, with one
turn and a half; ova two. Aquatic.

Bibl. Baird, Brit. Eidom. p. 136.

PERANE'MA, Duj.—A genus of Infuso-

ria, of the family Euglenia (Flagellata).

Char. Form variable, sometimes nearly

globular, at others inflated posteriorly and
narrowed in front, where it becomes pro-

longed into a long flagelliform filament

;

movement slow, uniform, forwards.

P. globulosa (PI. 24 fig. 59). Body almost
globular, more or less drawn out anteriorly,

with oblique wrinkles on the surface
;

aquatic; length 1-1400".

Bibl. Dujard. Infus. p. 353; Pritchard,

Infus. p. 545.

PERANE'MA, Don = Spharopteris, Br.

—A genus of Peranemese (Polypodioid
Ferns).

PERANEME'^E.—A family of Polypo-
dioid Ferns characterized by the globose

sori being pedunculated or seated on the
middle of the superior vein ; indusium in-

ferior, membranous, splitting into lacinise.

Genera.

1. Peranema. Sori pedunculate, indu-

sium cup-shaped, at length splitting into

2-4 lobes ; sporanges on a punctiform recep-

tacle ; veins pinnate.

2. Diacalpe. Sori regularly arranged
;

indusium sessile, spherical, at first closed

;

sori on a punctiform receptacle, then burst-

ing irregularly at the summit.
3. Woodsia. Sori regularly arranged

;

sporanges pedicillate, inserted at the bot-

tom of the indusium, which is cup-shaped,

and hairj' at the margin ; veins pinnate.

4. Hypoderris. Sori regularly arranged
;

sporanges on an almost obsolete axis ; in-

dusium cup-shaped, fringed at the margin

;

veins anastomosing.

PERFORATA, Carpenter. — The sub-

order of Foraminifera that possess a vitreous

or hyaline shell perforated by tubular

openings for the exit of pseudopodia.

Bibl. Carpenter, Introd. Foram. 149.

PERICBLE'NA, Fr.—A genus of Tricho-

gastres (Gasteromycetous Fungi), consisting

of little rounded membranous sacs of brown-
ish or yellowish colour, generally splitting

all round (transversely), and discharging

yellow spores and (few) free and elastic

filaments. The commonest (P. populina),

yellowish and about as large as a mustard-

seed, occurs on fallen poplar trees ; two
others occur in fir-plantations.

Bibl. Berkeley, Book. Brit. Fl. ii. pt. 2.

p. 321 ; Fries, Syst. Myc. p. 190 ; Summa
Veqet. p. 459 ; Greville, Sc. Crypt. Flora,

p. 252.

PERICO'NIA, Tode.—A genus of De-
matiei (th'phomycetous Fungi), character-

ized by a stem composed of fasciculate com-
pacted threads. Head globose ; spores fixed

on the free apices of the threads. It is

analogous to Pach/iocybe. Tulasne states

that it is merely a conidiiferous form of

some Sphceria. Two species occur in this

country.

P. glaucocephala, Cd. ; on decayed linen.

P. calicioides, B. ; on dead herbaceous
stems.

Bibl. Fries, Summa Veg. p. 168 ; Berk,
and Broome, Ann. N. Hist. 2 ser. v. p. 165

;

Tulasne, Ann. des Sc. Nat. 4 sei\ v. p. 109

;

Cooke, Handb. p. 565.

PERIDERM. See Bark.
PERIDER'MIUM, Lk.—A genus ofUre-

dinei ( Coniomycetous Fungi), distinguished
from ^Ecidium by the sac-like perithecium
bursting irregularly, as if by a circumscis-

sile dehiscence. The type of this genus is

P. (sFcid.) Pirn, found on the leaves and
bark of Scotch Firs. The spores are covered
with very numerous small tubercles. See
Ukedinei.

Bibl. Berk. Brit. Flora, ii. pt. 2. p. 374;
Tulasne, Ami. des Sc. Nat. 4 ser. ii. p. 176,
pi. 10 ; De Bary, Brandpilze, Berlin, 1853,

p. 72.

PERIDINTUM.—A genus of Peridinina
(Infusoria cilio-flagellata).

Char. Body with a transverse groove,
the two portions of the lorica being nearly

equal. No horned prolongation to the
cuirasse. It differs from Ceratium in this

last peculiarity.

Species: 1. P. iabulatum = Glenodinium
tabulatum, Ehr. 2. P. apicula.tum= Gleno-
dinium apiculatum, Ehr. (PL 24. fig. 10 c).

3. P. cinctum— Glenodinium cinctum, Ehr.
(PL 24. fig. 10 a, b). 4. P. acuminatum.
5. P. relicu/atuni. 6. P. spiniferum. 7. P.

fuscum, Ehr. (PL 24. fig. 11)'.

P. tripos, Ehr. (PL 24. fig. 12) is a Ce-
ratium. Yellowish and splendidly phos-
phorescent in the sea. Length 1-140".

Allman has described P. uberrimum.
Bibl. Ehr. Infus. p. 262; Duj. Infus,

p. 374 ; Allman, Micr. Jn. iii. 24 ; Clap, et

Lack. Etudes, 403 ; Clark, Ann. Nat. Hist.

1805, xvi. p. 270.
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PERIDIXI'NA.—An order of Infusoria,

comprehending' the Cilio-tiagellata. See
Infusoria, pp. 410 and 411, for the de-
scription of the group and the synopsis of

the genera.

PERIGONTMUS, Sars.— A genus of

Atraetylida?, a family of Hydroida. The
species usually colonize the shells and oper-

cula of Mollusca and the shells occupied by
the Hermit Crab.

Char. Ccenosarc sheathed in a chitinous

polypary ; stems branching or simple, rooted

by a thread-like stolon
;

polypites fusi-

form, with a single verticil of filiform

tentacles round the base of a conical pro-
boscis

;
gonophores developed from the

ccenosarc. Gonozooids free and medusi-
form. Umbrella deep bell-shaped ; manu-
brium short ; radial canals 4 ; marginal
tentacles 2 or 4, increasing in number with
age, springing from non-ocellated bulbous
bases.

Bibl. St. Wright, Proc. Roy. Soc. Edin.

1857, 1858
; Ann. Nat. Hist. 1861, p. 130

;

Alder, Supp. Cat. in Trans. Ti/nes. F. C. v.

p. 230; Allman, Ann. Nat. Hist. 1863,

1864 ; Hindis, Brit. Hi/d. Zooph. p. 89.

PERI'OLA, Fries.—P. tomentosa, Fr.,

described as a Sclerotioid Fungus, is an
obscure, irregular, fleshy body, with a white
villous surface, found growing on potatoes.

It is probably the early form of some unas-
certained species of fungus. This was cha-
racteristic of those forms of potato-rot

which were known before the introduction

of the Peronospora.

PERIP'TERA, Ehr.—A genus of Dia-
tomacete.

Char. Frustules single, compressed; valves

dissimilar, one being simply turgid, the

other winged or furnished with horns

;

horns sometimes branched and attached to

the extreme margin. Fossil.

Valves not areolar nor punctate under
ordinary illumination. America and Ber-
muda.

V. chlamidophora (PI. 41. fig. 41) ; P. te-

tracladia (PL 43. fig. 66) ; P. copra (PI. -43.

fig. 67).

Bibl. Ehrenb. Ber. d, Berl. Akad. 1844,

p. 263 ; Kiitz. Sp. Alp. p. 25.

PERISPORA'CEI.—A family of Asco-
mycetous Fungi, mostly epiphytic and of

small size, characterized by producing floc-

cose common receptacles (mostly) radiating

from a point, forming patches upon leaves,

&C, in the centre of which are developed
somewhat globular perithecia, of obscure

cellular structure, persistent, bursting at

the summit, filled denseky with subgelatiu-

ous, scarcely diffluent gelatine ; sporidia

produced in asci, subsequently often efl'used,

simple, free, and mixed with the gelatine

in the centre of the perithecium. The ni}'-

celia of these plants, bearing conidial struc-

tures, have been described as distinct fungi,

for example those of Erysiphe as Oidia,

&c. See Erysiphe. Eurotiitm probably
belongs here.

Synopsis of British Genera.

1. Lasiobotrys. Perithecium fleshy-horny,

globular, naked, collapsing at the summit.
2. Capnodium. Perithecium fleshy, cla-

vate, double (the outer cellular, interior

hyaline), mucilaginous, opening by a fringed

mouth ; asci containing about six spores in

two rows.

3. Erysiphe. Perithecium membranous,
closed at first, afterwards open, supported
on a persistent radiating mycelium formed
of continuous filaments bifid at their ends.

Asci one to eight, paraphyses none ; spores

definite, ovate.

4. Perisporiam. Perithecium superficial,

at length bursting irregularly. Asci club-

shaped, not mixed with paraphyses. Spores
numerous, ovate.

5. Chcetomunn. Perithecium superficial,

finally open at the mouth, clothed externally

with opaque hairs. Asci clavate, mixed with
paraphyses. Spores simple, ovate.

6. Aseotricha. Perithecium thin, at length

bursting, clothed with dark, subpellucid,

even, obscurely-jointed hairs. Spores sim-
ple, contained in linear asci. Superficial,

at length free or resting on the investing

thallus, blaclc.

7. Orbicida, Cooke. Perithecium seated

on a distinct mycelium, reticulated. Ostio-

lum obsolete ; sporidia subglobose
;
para-

phvses simple or branched.

PERISPO'RIUM, Fr.—A genus of Peri-

sporacei (Ascomycetous Fungi), consisting

of minute, globular, free, punctiform sacs,

with fleshy or waxy walls, seated on an
obscure thallus, growing on leaves or stalks ;

finally bursting and collapsing. The spores

are produced in large numbers in swollen

clavate asci (tigs. 558. 569), which are un-
accompanied by paraphyses.

BrBL. Fries, Summa 1'ey. p. 404 : Syst.

Mi/c. iii. p. 248 ; Berk. Ann. Nat. Hist.'\i.

p. 432.

PERISTEPIIA'NIA, Ehr.—A genus of

Diatomacese, closely allied to Stephano-
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discus, differing, however, in having a

parallel (and non-radiate) arrangement of

the granules ; and also to Systephania,

which differs only in having intramarginal

teeth. P. eutycha in deep Atlantic sound-

ings ; P. lineata in guano.

Bibl. Pritchard, Infus. p. 824.

PEPJTHE'CIUM.—The name applied to

the special envelope, mostly of different

structure from the rest of the thallus or the

receptacle, enclosing the " nusleus " of the

Anirioearpous Lichens and the Pyrenomy-
cetous Fungi.

PERITH'YRA, Ehr.—A doubtful genus
of Diatomacete. Probably closely allied to

Coscinodiscus. 2 species from the Ganges.

Bibl. Pritchard, Infus. p. 842.

PERITONEUM. See Serous Mem-
branes.
PERIZO'NIUM, Cohn et Jan.—A genus

of Diatomaceae, family Naviculacese.

Char. Frustules naviculate, free, and
encircled with thick linear zones.

Bibl. Rabenht. Fl. Eur. Alg. i. p. 228.

PERO'NIUM, Cohn.—A genus of Mona-
dina allied to Anthophysa. It is parasitic

on the spores of Pitularia, and consists of a

delicate, colourless fibre surmounted by a

globular head which resolves into numerous
narrow cells of a monadiform character.

Bibl. Cohn, Enticiek. p. 158 ; Pritchard,

Infus. p. 501.

Fig'. 559.

Perisporium disseminatum.

Fig. 558, A perithecium in vertical section. Magni-
fied 100 diameters.

Fig. 559. An ascus detached. Magnified 300 diams.

PERONOS'PORA, Ung. SeeBoTRYTis.
PEROPH'OEA, Wiegm.—A genus of

TunicateMollusca, ofthe family Clavelinidae.

Char. Individuals stalked, roundish, com-
pressed ; thorax not marked with granular

lines.

P. Listen. Occurs attached to sea-weeds.

"Very transparent, appearing like little specks

of jellv dotted with orange and brown.

Bibl. Forbes and Hanley, Brit. Mollusea,
i. 28.

PERTUSA'RIA, DC—A genus of En-
docarpea? (Angiocarpous Lichens), having
an aduate, uniform thallus, spreading over
bark, rocks, &c, and bearing wart-like apo-
thecia, finally exhibiting a depressed pore
in their centre, leading to the one or several
cells containing the thec-Ee. P. communis
is very common on trees.

Bibl. Hook. Brit. Flor. ii. pt. 1. p. 164

;

Engl. Botany, pi. 677 ; Leighton, Brit. Lick.

Flora, p. 236.

PESTALOZ'ZIA, De Not.—A genus of
Melanconiei (Coniomycetous Fungi), with
septate spores seated on a long pedicel, and
crested at the apex. Three species occur in

this country. P. Guepini is sometimes very
destructive to Camellias. They are beautiful

microscopic objects.

See fig. under Stylospores.
Bibl. Berk. Outt. p. 324; Cooke, Handb.

p. 471.

PETALONE 'MA, Berk. (Arthrosiphon,

Kutz.).—A genus of Oscillatoriacefe (Con-
fervoid Alga?), presenting a very remark-
able mode of growth. The filaments are
branched and cylindrical, with a very evi-

dent terete, gelatinous, duplicate sheath
(PI. 4. fig. 21). The inner is thin and
follows the filament ; the outer presents
oblique strife indicating the interposition of

lengths of the outer sheaths one inside

another, like a series of nested funnels or

conical cups. This appearance is produced
by the bursting and expansion of each length
of the sheath at the apex alone, to make
room for the growth of the new cells of the
filament formed at the apex. This struc-

ture is analogous to that occurring in Uro-
coccus, where each parent-cell membrane
bursts at one side only to allow the new one
to emerge, thus at length forming a jointed

pedicel. The edges of the " funnels " of
Petalonema sometimes become decomposed
into curled filamentous processes.

The filament of P. altdum is green and
striated, about 1-3000" in diameter; the
inner sheath is yellowish, the outer colour-

less and 1-400" in diameter. It forms a

brownish stratum on rocks and stones.

Blbl. Berkeley, Gleanings, p. 23, pi. 7
;

Greville, Sc. Crypt. Fl. pi. 222 ; Hassnll,

Brit. Fr. Air/, p. 237, pi. 68 ; Kutz. Spec.

Alg. p. 311 ; Tab. Phyc. ii. 28 : Al. Braun,
Rejuven. Sfc, Bay Soc. Vol. 1853, p. 178

;

Rabenht. Fl. Ear. Alg. ii. p. 265.

PETALOPHYL'LUM, Wilson.—A ge-
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rms of Pelliese (frondose Hepaticre). P.

jRalfsii is an elegant little Liverwort with
the frond plaited or lamellated in rays from
the origin of the fruit.

Bibl. Engl. But. Supp. pi. 2874.

PETAL'OPUS, Clap, et Lack.—A genus
of Amcebina, a family of Rhizopoda resem-
bling to a certain extent Actinophryinfi.

Their pseudopodia are filifomi, and only

start from one point of the surface, as in

Plagiophrys ; but they expand at their end
into a delicate film. The film and pseudo-
podia become globular before retraction

within the sarcode of the body. There is

one species (German).
Bibl. Claparede et Lachmann, Etudes,

p. 442.

'PETALS.— The petals of Flowering
Plants afford many interesting microscopic
objects, in the epidermis, glandular and
other hairs, the colour-cells and the veins

composed of spiral vessels. Entire petals

of small size and delicate character form
good objects when dried and mounted in

Canada balsam. Those of the smaller

Caryophyllacese, the ligulate corollas of

Compositfe, &c, are well suited for this.

The larger kinds are studied by means of

sections, like Leaves.
PETRO'BIUS, Leach.—A genus of In-

sects, of the order Thysanura, and family
Lepismense.

P. maritimus has a general resemblance
to Lepisma saccharina ; but it exercises a
leaping movement. The antennae are longer
than the body ; of the seta? at the tail, the
middle one is longest. The insect is of a
blackish-brown colour, and is covered with
scales ; the legs are yellowish, and the caudal
seta? ringed with white ; the abdomen is

furnished with gill-like processes.

It is found upon the rocky sea-coast.

Tke scales have been used as test-objects.

Bibl. Gervais, Walckenaer's Apt. iii.

p. 447 ; Guerin, Iconogr. Ins. pi. 2. fig. If;
and Aim. des So. Nat. 2 ser. v. p. 374.

PETRONE'MA, Thwaites.—A genus of

Oscillatoriacese (Confervoid Alga?). P.

frutieulosa grows as a frustulose olive-

brown crust on limestone rocks (not marine),
forming little hemispherical masses; the
sheaths are thick and cartilaginous, brown
above but colourless at the tips, the proto-
plasma dull green.

Bibl. Engl. Pot. Supp. pi. 2959.
PEYER'S GLANDS. See Intestines

(P- 428).

PEYSSONE'LIA, Dene.—A genus of

Cryptonemiacere (Florideous Algas), con-

sisting of small plants with a depressed

lobed thallus (fig. 560)
,

growing over stones,

shells, &c, and attached by the whole under
surface, which produces jointed radical hairs

(fig. 561), especially at the thin margins.

The thallus is composed of several rows of

compact parenchymatous cells, and bears,

on the concentrically-marked surface, warts
composed of radiating rows of cells, among
which occur crucially- divided tetraspures.

P. Dubyi is not uncommon on British

shores ; it is 1 to 2" in diameter, roundish
at first, ultimately irregularly lobed, colour

dull brownish. Thuret has observed an-
theridia on distiuct plants of P. squamosa, a

Mediterranean form ; they are jointed fila-

ments collected into wart-like bodies, like

those containing the tetraspores. The spores

are not described.

Fig. 560.

Thallus. Nat. size.

Fig. 561.

-pp
i: ,

: -
,

Peyssonelia squamosa.

Vertical section of a portion through two warts.

Magniiled 25 diameters.

Bibl. Harvev, Brit. Mar. Ala. p. 144,

pi. 14 D ; Phyc. Brit. pi. 71 ; Thuret, Ann.
des Sc. Nat. 4 ser. iii. p. 23, pi. 4.

PEZI'ZA, Bill.—A genus of Helvellacei

(Ascomycetous Fungi), containing nume-
rous species, a large number of which grow
upon dead wood, on the ground, among
leaves, &c, many brightly coloured. They
are at first closed sacs, which burst at the

summit, and spread out to form a kind of

cup containing asci and paraphyses. Thus
they belong to the Biscomycetes of some
authors.



PHACELOM'ONAS. [ 591 ] PHA'CUS.

Tulasne has recently shown that some of

the Pezizce have a secondary fructification

consisting of stylospores ; these forms have
been described as species of Dacrymyces, a

genus of Tremellini. Other species also

produce spermatid : but this was loug since

suspected bv Fries.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 186

;

Fries, Summa Vet/, p. 348 ; Tulasne, Ann.
des Sc. Nat. 3 ser. xx. p. 167; Currey, Quart.

Jonrn. Mic. Sc. v. p. 124.

PHACELOM'ONAS, Ehr.—A doubtful

genus of Infusoria.

Char. Tail-like process absent ; a red
(eye-) spot present; mouth terminal, trun-

cate, furnished witli eight to ten anterior

long cilia or flagelliform filaments, vacuoles
numerous.

P. pulvisculus. Body oblong, subcorneal,

attenuate posteriorly, bright green ; aqua-
tic ; length 1-1150". Occurs in myriads in

pools. Perhaps zoospores of O^dogonium.
Bibl. Ehr.Infus.-p.28:Pntck.Infus.yA94.
PHACIDIACEI.—A family' of small

Ascomycetous Fungi, mostly growing in

large numbers on the half-decayed woody
parts of plants, or on the ground ; consist-

ing usually of dark-coloured indurated or

leathery bodies, solitary or connate, or

seated on a common base, closed at first

and containing a soft nucleus ; the outer

case (perithecium) subsecmently opening
wideby, and presenting a cavity lined with
asci containing spores.

The history ofdevelopment ofthese plants

is still obscure; for many of them are con-

nected with certain of the Ooniomycetes as

different stages of one and the same plant.

We describe the genera according to the
existing classifications, noting the new facts

relating to these metamorphic phenomena
in the articles on the particular genera.

British Oenera.

* Perithecium open, margined, closed by a
lid or veil.

1. Patellaria. Perithecium patelliform,

margined, open, covered with a thin veil

confluent with the nucleus. Disk at length
pulverulent, the annulate asci breaking out.

2. Tympanis. Perithecium cup-shaped,
margined, open, covered by a thin, evanes-
cent veil. Disk fixed in the receptacle

{proper stratum), at length dissolved. Asci
filiform, fixed.

** Perithecium (excipulum) at length open,

connate with the Jloccose receptacle.

Nucleus discoid, ascigerous, placed on

the receptacle.

3. Cenangium. Perithecium entire, lea-

thery-horny, openingby a connivent mouth,
distinct from the discigerous stratum. Asci
filiform, persistent, expelling the separate

spores with violence.

*** Perithecium entire, dehiscing by closely

connivent slits.

4. Lophium. Perithecium subsessile, elon-

gated, compressed, bursting by a longi-

tudinal slit. Asci erect, fixed, cylindrical,

persistent; sporidia simple, rounded, Thal-
lus crustaceous or imperceptible.

**** Perithecium somewhat dimidiate, at

length open, nucleus naked.

5. lihytisma. Perithecium innate, of irre-

gular form, opening by fragments breaking
off into aflexuousslit; nucleus placentiform,

persistent. Asci erect, fixed
;
paraphyses

stalked.

6. Phacidium. Perithecium roundish,

simple, bursting with several teeth at the

summit ; nucleus disk-shaped, in some de-

gree persistent. Asci erect, fixed
;

para-

physes stalked.

7. Hysterium. Perithecium sessile, oval

or elongated, with a longitudinal slit at first

closed, afterwards gaping open ; nucleus
linear, somewhat persistent. Asci erect,

fixed
;
paraphyses stalked.

8. Labrella. Perithecium innate, bursting

by a longitudinal slit ; asci short, broad and
obtuse above, attenuated below, mixed with
short tlexuous paraphyses ; spores few, ovate-

oblong, occasionally contracted or septate in

the middle.

PHACIDTUM, Fr.—A genus of Phaci-
diacei (Ascomycetous Fungi), containing

many species growing on dead leaves,

branches, &c. Some of them are common,
as P. dentatum, on oak-leaves.

Bibl. Berk. Brit. Fl. ii. pt. 2. p. 291.

PHACOP'SIS, Tul.—A genus of Micro-
lichens, parasitic on the thallus of Eoernice

and Lecanorre.

Bibl. Linds. Hist. Brit. Lich. p. 318

;

Qu. Mic. Jn. 1869, p. 143.

PHACO'TUS, Perty.—A genus of Cryp-
tomonadina.

Char. Body round, biconvex, with two or

four filaments. Probablyitis one ofthe Algae.

Bibl. Pritchard, Infus. 513.

PHA'CUS, Nitzsch., Duj.—A genus of

Infusoria, of the family Thecamonadina, D.
(Cryptoinonadina, E.).



PHJEOSPORE.E. [ 592 ] PIIASCA'CE.E.

Char. Body flattened and leaf-like, usu-

ally green, with an anterior red (eye-) spot,

a single flagelliform filament, and covered

with a resisting membranous integument,

prolonged posteriorly like a tail.

Dujardin distinguishes this genus from
Euglena, E., by the constanc}' of the form
of the body, which varies every moment in

the latter genus.

1. P. pleuronectes (VI. 24. fig. 62). Body
oval, almost circular, green, with slightly

marked longitudinal furrows, and a tail-like

prolongation one third or one fourth of its

length. Aquatic ; length 1-030".

2. P. longicaudus (PL 24. tigs. 3 & 63)=
Euglena longicauda , E. (P)

3. P. tripteris. Aquatic.

4. P. triquetrus=Euglena triquetra, E.

Bibl. Duj. Infus. p. 334; Archer, Qu.

Mic. Jn. 1871, 99.

PILEOSPORE'.E, Thur.—A division of

the Melanophycea?. Algae.

They are the olive seaweeds. They have
a foliaceous, shrubby or branched filamen-

tous thallus,aud are reproduced by zoospores

having two cilia, one directed forwards and
the other backwards. These are formed in

clavate cells or multicellular filaments, col-

lected in more or less definite groups on the

cortical layer of the thallus of the larger

kinds, and in lateral tufts or terminal on the

branched filamentous kinds.

Bibl. Rabenh. Fl. Eur. Alg. iii. p. 393

;

Henfrey, JBlem. Course (Masters), p. 436.

PHALANSTE'RIUM, Cienkow =
Monas. The encysting process of M. con-

sociata, Fres., is very interesting.

Bibl. Cienkow, in Scfiultze's Archiv,H. vi.

p. 428, t. xxiii., xxiv., f. 29-33.

1TIALLOIDET.—A family of Gastero-

mycetous Fungi, characterized by the pro-

trusion of a large clavate, columnar, stellate

body, or globular, hollow, latticed frame-

work, from the summit of the burst peri-

dium. The basidiospores must be observed

early here, as they fall off and form a deli-

quescent mass upon the hymenium when
the sporange is mature. The fleshy struc-

ture protruded from the dehiscent capsule

is composed of spherical cells very loosely

connected ; the peridium, which is very
tough, is composed of closely packed, very

slender, filamentous cells.

Bibl, Berkeley, Ann. Nat. Hist. iv. 155;
Brit. Flor. ii. pt. 2. p. 226 ; Rossmann, Pot.

Zeit. xi. p. 185 (1853).

PIIALLU'SIA.—A genus of Ascidia.

P. mamillaris was shown by Kolliker and

Lowig to possess cellulose in its mantle,
which behaves under reagents like that of
the higher Algoe. Sehacht states that the
substance, which is insoluble in caustic

potash and soluble in sulphuric acid, and
which is turned a beautiful blue bv
iodine and sulphuric acid, and which
therefore consists of cellulose, constitutes

the interstitial substance of the cells, being
homogeneous in Phallusia and fibrous in

Cynthia, another Ascidian. He considers

that the membrane of the cells is not cel-

lulose, but that it is confined to a homo-
geneous substance in which many of them
are comprehended. See pp. 132 & 144.

Bibl. Huxley, is/cm. Cump.Anat.; Trans.

Roy. Soc. 1851 ; Brit. Assoc. Report, 1852
;

English Cyclop. Art. Mollusca ; Hancock,
Proc. Linn. Soc. 1867 ; Schmidt, Zur
Vergleich, Anat. d. wirb. Thiere, 1845,

p. 61 ; Kolliker & Lowig, Ann. d. Sci. Nat.
1S46, p. 193; Schacht, Mutter's Arehiv,

1851 ; Qu. 3Iic. Jn. 1853, p. 34.

PHAKOIDTA, Korb.—A genus of

Micro-lichens found on the apothecia of

Lecanorce.

Char. Spores 8, 2—4-locular, colourless,

linear, or rod-shaped.

Bibl. Lindsav, Qu. Mic. Jn. 1869, p. 343.

PIIASCA'CE/E.—A family of inopercu-

late Acrocarpous (terminal-fruited) Mosses,

of minute dimensions, gregarious or cses-

pitose, with a simple or branched stem.

Leaves oblong, oval, lanceolate or spathu-

late, concave, with a thick cylindrical nerve

;

the cells of the leaves parenchymatous,
looser at the base, by degrees denser towards
the summit, mostly papillose. Capsules
mostly obliquely apiculate, with spores

larger than in most Mosses, but not so large

as in Archidiuji. Columella soon vanish-

ing in the smaller species.

British Genera.

1. Acaulon. Plants very dwarf, grega-

rious. Capsule contained in the closed pe-

richaete. Calyptra mitre-shaped, dimidiate.

Inflorescence monoecious (antheridia on a

distinct branch at the base of the stem), or

dioecious (antheridia terminal on a distinct

plant), bud-like.

2. Phascuin. Tlants csespitose. Peri-

chrete open. Capsule on a lougish stalk,

and mostly obliquely apiculate. Calyptra

dimidiate. Inflorescence monoecious (an-

theridia terminal in a bud ou n distinct

lateral branch, or naked and axillary ou the

fruit-bearing branch), or dioecious.
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PHAS'CUM, L.—A genus of Phascace®
(Acrocarpous Mosses), which is now sub-

divided variously by different authors.

Wilson separates the earlier Ph. altemi-

folium only, under the name of Arclddium ;

foreign authors further distinguish between
Phascuji, Acaulon, Ephemerit>i, and

Astomum. Species retained : Ph. crispum,

Hedw. ; cuspidatum, Schreb. ; curuiaoUum,

Hedw. ; rectum, Smith ; bryoides, Dicks.

Ph. cuspidatum is very common on banks,

and especially on a gravelly soil.

Bibl. Wilson, Bryol. Brit. 32 ; Hooker,

Brit. Fl. ii. pt. 1. p. 6.

PHIALTNA, Bory, Ehr.—A genus of In-

fusoria, of the family Trachelina.

Char. Body finely ciliated, having a kind

of neck crowned with large cilia; mouth
lateral, below the appendix to the neck.

1. P. viridis (PL 24. fig. 61). Body oval,

flask-shaped, green, suddenly narrowed in

front and gradually behind ; neck short.

Aquatic ; length 1-290".

2. P. vermicularis. White ; aquatic.

Bibl. Ehr. Infus. p. 333 ; Clap, et Lach.

Etudes, p. 304.

PHILODI'NA, Ehr.—A genus of Rota-

toria, of the family Philodinsea.

Char. Eyes two, cervical ; tail-like foot

with horn-like lateral processes.

Ehrenberg describes seven species ; they

are all aquatic, and in general structure and
appearance closely resemble Rotifer.

P. erythrophthalma (PL 35. fig. 17). Co-
lourless, smooth, eyes round, processes of

foot short. Aquatic ; length 1-120 to 1-50".

P. roseola is reddish, and the eyes oval

:

P. collaris has a proj ecting cervical ring

;

P. citrina has the middle of the body yel-

lowish ; P. macrostyla has oblong eyes, and
the foot-processes very long ; in P. megalo-

trocha the eyes are oval, and the rotatory

organs very large ; and in P. aculeata the

body is covered with soft setaceous processes.

Bibl. Ehr. Infus. p. 498 ; Pritchard,

Infus. p. 705.

PHILODESLE'A, Ehr.—A family of Ro-
tatoria.

Char. No sheath or carapace ; rotatory

organs two, simple, resembling two wheels

when the cilia are in motion.

The body is usually cylindrical, or some-
what spindle-shaped, contractile even so as

to form a ball. In certain states of ex-

tension it sometimes appears pointed in

front, from the presence of a proboscis ; in

others the two ciliated rotatory organs are

protruded.

]
PHLE'BIA.

The animals are capable of swimming by
means of the cilia, or of creeping like a
leech, the ends of the body being alter-

nately fixed. The tail-like foot is often

furnished with horn -like lateral processes

and terminal toes.

Ehrenberg distinguishes seven genera.

A. Eyes absent.
a. Proboscis and horn-like lateral 1 , .-, „.,.

process on the foot present ... I
1- CaJ-Lidina.

£. Proboscis and horn-like processes )

absent j

a. Rotatory organ stalked 2. Mydrias.
6. Rotatory organ not stalked ... 3. Typhlina.

B. Eyes present.
Eyes two, frontal.
Poot with horn-like processes.

Toes two 4. Ttolifer

Toes three '. 5. Aotinwrus.
Foot without horn-like pro-

1

g Monolahis,

cesses, but with two toes ... S

JJJ-u"^ tliu"

Eyes two, cervical 7. Fhilodhm.

Bibl. Ehrenberg, Infus. p. 481.

PHILOME'DES, Liljeborg.—A Cypri-
dinad, with suboval valves, notched in front,

spined behind, punctate. Upper antennae

0-jomted, longer in the male : natatory

branch of lower antenna? 9-jointed, secon-

dary branch setose in the female, cheliform

in the male. Byes small and pale in female,

large and red in male. 1 British species,

rare.

Bibl. Brady, 7V. Linn. Soc. xxvi. 377
;

Proc. Zool. Soc. 1871, 291.

PHILOP'TERUS, Nitzsch.—A genus of

Anoplurous Insects, of the family Philopte-

rida?.

Char. Antenna? filiform, five-jointed;

maxillary palpi none ; mouth with strong
toothed mandibles ; tarsi with two claws.

The species are very numerous, and have
been arranged in six subgenera : Docopho-
rus, Nirmus, Goniocotes, Goniodes, Lipeurus,

and Ornithobius. In some of them there are

two movable organs (trabecules) situated

in front of the antenna?.

They are external parasites of birds.

P. (JDoeopliorns) communis (PL 28. fig. 5).

Chestnut-coloured, shining, with white
hairs ; head triangular, elongate, anterior

portion much produced ; trabecules very
large, curved; posterior femora much incras-

sated and toothed below. Length 1-16".

Parasitic upon the Passerina or Insessores.

Bibl. Denny, Anophir. Monogr. p. 62.

PHLE'BIA, Fr.—A genus of Hymeno-
mycetous Fungi, intermediate between
Hydnei and Auricularini. The hymenium
is soft and pinched up into crest-like

wrinkles or veins, which do not form di-

stinct pores. Four species are found in this

2q
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country, of which two at least are very
pretty when in perfection.

Bibl. Fr Si/st. Myc. i. p. 426: C4rev.

t. 280; ITafs. ii. t. 44; Berk. Outi, p. 263;
Cooke, Handb. p. 805.

PHLYCT.E'NA, Desmaz.—A genus of

Sphan-oneniei(C\:>niomycetousFungi),nearly

related to Septoria, differing in the absence

of a proper peritheciurn. P. vagabunda has

been found m Britain.

Biol. Berk, and Broome, Ann. Nat. Hist.

2nd ser. xiii. p. 400 ; Desmazieres, Ann. des

iSc. Nat. 3 ser. viii. p. 16.

PHLYCT^E'NIA, Eg.—A genus of Dia-

tomaceas.

Char, Frustules those of Navicida, en-

closed in gelatinous globular cells (masses?).

Marine.
1. P.mimita. Cells 1-720 tol -240" in dia-

meter ; length of frustules 1-1200 to 1-600".

2. P. maritima (Frnstidia mar., E.).

Bibl. Kiitzing, Sp. Alg. p. 06; Ehren-
berg, Infus. p. 232.

PIIL'YCTIDTCM, Not. See Discosia.

PHOLIO'TA.—A subgenus of Agarious
belonging to the ferruginous spored series,

remarkable for the highly developed ring.

A. mutabilis, with one or two others, is escu-

lent. Many of the species are very beauti-

ful and attractive.

Bibl. Fr. Pp. p. 100; Berk. Oaf/, p. 140
;

Cooke, Handb. p. 104.

PHO'MA, Fr.—A genus of Sphferonemei
(Coniomycetous Fungi). There are nume-
rous British species, forming small black or

brown pustules upon dead leaves, twigs, &c.

Tulasne regards this genus as formed by
pyenidiiferous states of Spii-eeia.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 285

;

Ann. Nat. Hist. vi. p. 263 ; 2 ser. v. p. 368,

xiii. p. 459 ; Fries, Summa Veg. p. 421 ;

Tulasne, Ann. des Sc. Nat, 4 ser. v. p. 115.

PIIORMID'IUM, Eiitz. See Oscilla-
TOItlA.

PHOR'MIUM, Forst.—P. tcna.r is the

name of the plant yielding New-Zealand
Flax. It is a Monocotyledonous Flowering
Plant belonging to the order Liliaceaj.

PHOTOGENIC STRUCTURES.—The
luminous appearance or phosphorescence of

the sea is produced by many kinds of In-

vertebrata; and several Arthropoda are

light-emitting on land. Decomposing ani-

mal and vegetable structures occasionally

are phosphorescent ; but their method of

production of light differs greatly from that

of the living animal ; it is the result of

putrefaction and decomposition. The struc-

tures implicated in the so-called phospho-
rescence ot animals should be termed pho-
togenic ; for although the luminous glow
resembles that ofphosphorus, it is not proved
that this element has much to do with it.

There is a vast amount of indefinite know-
ledge on this subject ; and most of the

histology bearing upon it has been the result

of the work of the last few years. It

appears that certain animals are luminous
during (1 ) muscular contraction, (2) normal
excitement of protoplasm which is not

differentiated, (3) artificial excitement of

the nerve, (4) the normal action of special

photogenic cells, (5) the usual action of

special photogenic tissues containing or

covered by cells, (6) nervous action. There
are many small marine Annelida which are

luminous ; and the phenomenon consists of

a quick series of scintillations, which pass

along several segments of the body, lasting

but an instant. They can be produced by
artificial excitement, such as scratching,

puncturing, and squeezing'. Quatrefages
considers that the light is given out by the

muscular fibre during contraction. Nocti-

luca miliaris : in this highly phosphorescent
animal, the outermost layer of the struc-

tureless protoplasm of the body, which is

included in a celless pellicle, is the seat of

the luminous phenomeua. Allman describes

the light; under the microscope, as being a

succession of rapidly evanescent scintilla-

tions. An artificial stimulus will produce the

phenomena when the Noctilucaa are other-

wise non-luminous. The luminous Medusa?
and Beroa have an amount of fatty matter
in the cells of some parts of the exterior

epithelium ; and this is luminous when in

its normal position, and also when it has
escaped into the sea by accident or by a
probably natural method.
The Pennatididce are luminous under

certain circumstances, and some species are

remarkably photogenic. Spallanzani, when
compressing the base of a Pennatula, ob-
tained a luminous jet at the extreme pore of
the stem ; and it is well known that

crushing with the hand destroys the stem,

which contains certain luminous structures

that escape. This matter is fatty, and
resembles that which is contained in the

cells of the epithelium of phosphorescent
Medusas and Beroides. Panceri states that,

in all the phosphorescent Pennatulidae, the

light emanates exclusively from the polyps

andzooids—that their phosphorescent organs

consist of eight cords, which adhere to the
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external surface of the stomach of the polyps
and zooids and are continued into the buccal
papilla ; and he shows that the cords are

principally composed of a substance con-
tained in vesicles or cells, which has all

the characters of fatty matter, and does
not decompose immediately after the putre-

faction of the polyps. There are also mul-
tipolar cells and albumenoid granulations.

In Pennatula phosplioria he found a

mineral substance white, granular, and in-

definite in its composition, but which is

neither a carbonate nor a calcareous phos-
phate. It renders the cords very white and
visible through the transparent integuments.

This photogenic matter and the substance

of the cords pass readily into the tentacles

of the polyp on pressure. The photogenic
matter may become luminous by direct

irritation, and also by the application of a

distant stimulus ; and it is evident that cur-

rents of luminosity pass up and down the

Pennatula.

Pholas dacbylus, one of the Conehifera,
is often highly photogenic. The whole
of its surface glows, and even also the

water surrounding it. Careful washing gets

rid of much secretion which is luminous, and
discovers the true photogenic organs, which
are :—1, an arch of tissue corresponding to

the superior edge of the mantle, which
reaches to the middle near the valves ; 2,

two small triangular spots placed at the

entrance of the anterior siphon ; 3, two
long parallel cords in the same siphon.

These parts stand out in relief on the mantle
of which they form portions, their white
colour distinguishing them. The triangular

organs and cords present parallel furrows,

which crimp and separate them into several

lobes. But these structures are only ele-

vations of the subcuticular tissue, covered,

nevertheless, with a special epithelium,

which produces phosphorescent matters.

The whole surface of the Pholas is covered
with ciliated epithelium, which dips down
into all the parts of the animal ; but the

nuclei of the cells of the photogenic organs
present a granular aspect, and the granu-
lations project. The cell-contents are granu-
lar, and their contour is very indefinite. The
cells are very fragile, and allow their con-
tents to escape very readily. When a glass

slide is pressed against these cells, a white
substance escapes and adhei'es to it, be-
coming luminous. It consists of thegrauular
nuclei and of small oil-drops. In fact the

contents ofthe cells and nuclei are phospho-

rescent, and they are readily wafted over
the animal by the cilia of its epithelium.

This photogenic matter is soluble in

alcohol and ether. In Pi/rosoma, one of
the Tunicata, which contributes to the lu-

minosity of the sea, the photogenic organs
are in couples in the inner surface of the
tube at equal distances from each other

;

they are so numerous that the thousands
of brilliant points combine to produce a very
brilliant glow. Panceri noticed that the
light came from two points over the position

of the ganglia of the Ascidia. The parti-

cular spots in the Ascidia are the small
bodies which Huxley described as " cell-

masses," without deciding upon their office.

They are oval, and are placed between the
two tunics of the teguments, being exclu-
sively attached to the external. These cells

have no nucleus, and contain a substance
soluble in ether, and also an albuminous
substance. No nerve-filaments seem to be
given off from the ganglion close by. The
photogenic substance is in all probability

fatty matter ; and Panceri asserts that

it presents the same phenomena as the
matter he found in the luminous organs of
the Pennatulce , in the cells of the exterior

epithelium of the phosphorescent Medusae,

as also in the special organs of the Pholades,

in the Chcetopteri and Beroai ; and it

reacts with stimulants just as that contained
in the NoctUuccE and Thalassicollee. In
PhylMrrhoe bucephala, however, the photo-
genic matter is clearly connected with the
nervous system : it is found in the periphe-
ral nervous cells of the ordinary form, and
in those of the central ganglia, as well as in

the special peripheral cells, which contain a
refractive yellow matter soluble to a great

extent in alcohol and ether.

These may be taken as examples of the
photogenic marine animals and structures

;

and in considering them it must be remem-
bered that the development of the fatty

matter is due to their processes of assimi-

lation, nutrition, and respiration. The oxy-
genation of the fatty matter proceeds nor-

mally during life, and is in some instances

perfectly independent of nervous influence.

Where no special photogenic structures

exist, the luminosity can only be produced
by molecular, physical, and with or without
chemical changes,

The glowworm, genus Lampyris, may
be taken as the type of terrestrial luminous
insects. The luminosity is not restricted to

the female ; and even the egg and the young
2<j2
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larva are luminous in some species. The
glowworm's light is most brilliant in fine

open warm weather in June or July, and
usually is most brilliant before midnight;
but some species keep up their light until

dawn. The organ of light of the larva is on
the lower and lateral surface of the last

segment but one of the abdomen, where
there are two bright points which come
close to the under surface of the next seg-

ment, so that when the insect extends its

abdomen and separates the segments they
become visible ; but when it contracts, then
they are hidden. The luminous points are

connected with little sac-like bodies under
the skin. Each sac consists of a membrane
enclosing fluid contents and a large quantity
of granules, and it is covered here and there
with nerves and air-vessels. If the sacs be
dissected out, they still remain luminous for

a while, and even when torn to pieces the
shreds emit light. Air is requisite, and
moisture also.

Thematurefemaleof Lampj/vissplendidida
has luminous organs on the three segments
of the abdomen preceding the last. Thej'
are on the under part and side of the seg-

ments. The organ is a thin leaf-like mass
of a white colour, and is beneath the skin

of the segment, and is greatly supplied with
trachefe and nerves. Each mass or lamina
consists of collections of cells, each of which
is in close contactwith a trachea, and is either

organically connected with a nerve or the
nerve passes in close contiguity. The
lamina? are close to the abdominal ganglia.

The cells are both large and small, and con-
tain granules and nuclei ; and the former
disappear to a great extent, and the
latter become more visible under liquor
potassse. A nervous plexus exists on the
membrane which encloses the cells. In
Lampyris the generative organs are close to

the luminous organs ; and probably their

increased vascularity produces sucli au
amount of nervous action and respiratory

vigour that the phenomena of animal heat
are replaced by an oxygenation of the albu-
menoid and fatty matter of the cells, which
determines the production of luminous rays.

BlBli. Owsienikow, Acad. St. Petersb.

t. xi.
;
Quatrefages, Ann. Set. Nat. se>. 2,

Zoo!, t. xix., & ser. 3. Zoul. t. xiv. ; tr. Pop.
Sei. Review, vol. v. ; A. Agassiz, Sea-side

Studies, Boston, p. 88: Panceri, Atti d. P.
Accad. d, Sci.F. e. M. di Napoli, 1 872; Allman

,

on Noctihica, Qa. Mie. Jn. 1872, p. 32G ; and
notices in the same Journal for 1872 of

Panceri's works ; Fripp, Pop. Sei. Review,

vol. v. p. 314.

PHOTOO'RAPIIY. — Microscopic ob-

jects may be photographed by the ordinary

methods, especially by the collodion pro-

cess, by arranging the microscope so as to

form the optical part of a camera obscura.

The old solar microscopes are examples of

the principle of such au arrangement. Mi-

croscopic cameras have been constructed in

which the lens is replaced by a fitting

carrying achromatic objectives, with the rod

bearing the stage and illuminating appara-

tus, as in the ordinary stands of compound
microscopes. Mr. Delves perfected an ad-

mirable camera very early in the history of

micro-photography. A simpler plan for

those who possess a compound instrument

and a camera, is to remove the lens of the

latter and introduce into its place the eye-

end (with the eyepiece removed) of the

compound body, placed in a horizontal po-

sition; filling up the crevice all round with

a piece of black velvet or cloth. Another
method (Wenham's), which enables us to

dispense with the camera, is to operate in a

room darkened by a shutter having an ori-

fice through which the sunlight may be

reflected by a mirror placed outside, and
received either directly or condensed by a

bull's-eye, on the object lying on the stage

of the compound microscope placed hori-

zontally, with the eyepiece removed ; a

screen placed at a suitable distance from
the eye-end of the tube receives the image.

In operating with this screen, the object

shoidd be focused on a sheet of card, and
then, the light being shut off by covering

the eye-eud of the tube, a prepared paper

or collodion plate be substituted exactly in

the same place. Means must be used, by a

black cloth or similar contrivance, to shut

off all side light between the orifice of the

shutter and the objective. In this last

process, it is possible to obtain pictures

with different parts of the object not lying

in the same plane, by separate focusing,

applying pieces of card suitably cut to shut

off the image at different parts as required.

With very minute objects and high powers,

the achromatic condenser is used, as well as

the bull's-eye.

It is well known that the correction of

the objectives for perfect vision is not the

best for photographic purposes. With high

powers, as the 1-4" objective and upwards,

the difference may be neglected, but with

lower powers, an adjustment is required.
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Mr. Shadbolt finds it sufficient to with-
draw the objective a little way, by the tine

adjustment, from the object, and gives the

following data for Smith and Beck's ob-

jectives : for the 4-10", withdraw the ob-

jective 1-1000"; for the 2-8", withdraw it

1-200"; for the 1±", withdraw it 1-150".

Mr. Wenham prefers to place a doubly con-

vex lens in the place of the back stop of the

objective, and advises for the 4-10" and 2-3"

objectives a lens of 5" focus; for the li"

objective, a lens of 8" focus.

Microscopic photographs are best obtained

with solar light ; but artificial light has been
used—camphene or gas for low powers,

the oxyhydrogen light for high powers.

Dr. Maddox has used the magnesium light.

A great point is to secure clean preparations,

with the object sufficiently flat to allow of

being clearly focused all over ; this sets a

limit to the utility of the process ; further,

certain objects in which red and yellow, or

yellowish-'brown colours exist, do not trans-

mit the light, or only imperfectly. It will

probably be advantageous to bleach many
objects, as, for instance, insects and their

parts, by long maceration in turpentine, sec-

tions of dark-coloured wood by nitric acid,&c,
when the}' are intended to be photographed.

The purely photographic manipulation

cannot be given here, but requires the ordi-

nary skill in photography. Lengthened
particulars respecting the application of

photography to the microscope are contained

in the papers referred to below.

Bibl. Delves, Trans. Mic. Soc. i. 1853,

p. 57 ; Highley, Qu. Mic. Jn. i. pp. 178, 305,

and ii. p. 158; W. T. Kingsley, Jn. See.

Arts, 1853
;
Photo. Journal, i. p. 93 ; Shad-

bolt, Qu. Mic. Jn. ii. p. 1G5 ; Wenham,
Mic. Trans. 1855, 2 ser. iii. p. 1 ; Rood,

Qu, Mic. Jn. 1862, p. 261 ; Hessling and
Kollmann, Atlas d. thier. Oeiceb. 1802 ;

Maddox, Trans. Mic. Soc. 1863, p. 9 ; ibid.

1865, p. 34; Jn. Land. Photo. Hoc. 1804;

Mo. Mic. Jn. 1869, p. 27 ; Woodward, ibid.

p. 29, vol. iii. p. 290; Qu. Mic. Jn. 1870,

p. 380 ; Brit. Jn. Photo. 1866 ; Jules Girard,

Phot. Soc. France; Moitessier, Phatog. Ap-
pliquee, 1866 ; Reichardt and Sturenburg,

1868, Mon. mik. Phot. ; Frey, Has Mik.
;

Beale, How to Work, and the notices therein

of the writings of Maddox, Woodward,
Curtis, Gerlach, Rood, Abercrombie and
Wilson, Neyt, Rev. M. Reade, Moitessier,

Castracana, 'Shadbolt, Legg, Parry, Hislop,

Wenham, and Heisch.

PHRAGMIC'OMA, Duniort.—A genus

of Jungermanniese (Hepaticte), contain-

ing one British species, P. Mackaii (Jung.

Mackaii, Hook.), occurring rarely on trees

and rocks, especially on limestone.

Bibl. Hook. Brit. Jim;/, p. 53 ; Ekart,

Syn, Jung. p. 59, pi. 9. fig. 72 ; Endlicher,

Gen. Plant. Suppl. i. 472-9.

PHRAGMIDTUM, Lk. (Areyma,Fr.).—
A genus of Uredinei (Conio-
mycetousFungi),foi'mingrusts Fig. 565.

very common on Rosaceous
plants. They appear upon liv-

ing leaves, breaking through
from beneath the epidermis,

and are chiefly distinguished

from PrccixiA by the number
of septa which are contained phragmidiuiu
in the spores or pseudospores. bulbosum.

P.bulbosum is common, forming Isolated basi-

yellow and brown pulverulent dinf

,

wia four
J , , , K - septate snores.
spots on bramble-leaves ( see Mag. loo diams.

Abegma).
Bibl. Berk. (Areyma), Brit. Flor. ii.

pt. 2. p. 358; Grev. He. Crypt. Flor. pi. 15

;

Tulasne, Ann. des Sc. Nat. 4 ser. ii. p. 180,

pi. 9 ; De Bary, Brandpike, Berlin, 1853,

p. 49, pi. 4 ; Fries, Summa Veg. p. 507

;

Ourrev, Quart. Journ. Micr. Sc. v. p. 117.

PHRAGMOTRICHA'CEL—A division

of Coniomycetes distinguished from Melan-
conei by their moniliform chains of spores.

See Coniomycetes.
PHRAGMOT'RICHUM, Kze.—A genus

Fig. 566.

Phrogmotriclmm Chailletii.

Fig. 566. Scale of a spruce-fir cone, with pustules.
Half nat. size,

Fig. 567. A pustule, magnified 10 diameters,
568. Vertical section across a pustule, showing

the chains of spores. Magnified 100 diams.
Fi

of Phragmotrieliacei (Comornycetous Fun-
gi). The plants form little tubercles burst-
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ing out from beneath the epidermis, and
containing filaments arising from a softish

fibrous stroma. 'Die filaments (basidia)

are interrupted at intervals with cellular

spores (fig. 5G8), which ultimately separate.

P. CJiailletii grows upon the scales of the

cones of Abies exeelsa. Other species grow
on the poplar and maple.

Bibl. Fries, Syst. Mt/c. iii. p. 492 ; Sumina
teg. p. 474; Berk. Crypt. Bot. p. 327.

PHTHIR'ILS, Leach.—A genus of In-

sects, of the order Anoplura, and family

Pediculida?.

Char. Legs of two kinds, anterior pair

formed for walking-, posterior two pairs

formed for climbing ; thorax large, not di-

stinctly separated from the abdomen.
One species, P. inguinaUs (Pediculus pu-

bis). Parasitic upon man. Length 1-10

to 1-20".

The ova are firmly fastened to the hairs

by a glutinous secretion; they are urn-

shaped, and furnished with a lid.

Bibl. Denny, Anoplur. Monogr. p. 8
;

Leach, Zool. Misc. iii. p. Go.

PHYCOMY'CES, Kze.—A genus ofMu-
corini (Physoinycetous Fungi), ofwhich one

species, P. niiens, has been found in Britain

growing on the walls of oil-cellars and on

grease. It is an olive-coloured mildew,

distinguished from Mttcor chiefly by the

absence of a columella, the pyriform peri-

diole, and oblong spores ; but the entire

plants are much larger and of more solid

texture. The fertile filaments of P. sjjlen-

dens, the only other known species, are as

thick as a horse-hair, and 3 to 4" high.

It is the finest of all the Mucoriui, and
was at first considered an Alga, which it

strongly resembles on a superficial exami-
nation, when dry, from its green shining

threads.

Van Tieghem attributes to this a fructi-

fication like that of Syzygites, with which
genus it must ultimately be. combined.

Bibl. Fries, Syst. Mi/c. iii. p. 309 ; Summa
Vcg. 488 ; Berk. Ann. Nat. Hist. vi. p. 433

;

Van Tieghem, Ann. d. Sc. Nat. 1873, xvii.

p. 292.

PHYLLOPET.—A series of Lichenacei.

Char. Thallus foliaeeous,depressed, lobed.

Bibl. Leighton, Brit. Licit. Flora, p. 2.

PHYLLOGONIA'CE.E.—A family of

Pleurocarpous Mosses, distinguished by the

peculiar character of the leaves and their

arrangement. The leaves are either in-

serted horizontally or imbricated vertically,

clasping, and are composed of very narrow

linear parench}-matous cells, appearing al-

most confluent into a homogeneous mem-
brane, auricled at the base, with minute,
parenchymatous, thickened alar cells ar-

ranged orbicularly at the auricles, very
smooth ; the leaves stand in two opposite

rows.

This family contains only the single small

exotic genus PhyUogonium.
PHYLLOPII'OBA, Grev.—A genus of

Cryptonemiacea? (Florideous Alga;), con-

sisting of several species, with a red, rigidly

membranous, stalked, leaf-like, often dicbo-

tomous thallus, the lobes of which are often

proliferous ; from a few inches to a foot long,

growing near low-water mark, or in the sea.

The fructification consists of:

—

l.farelli-

dia, scattered over the thallus, containing

minute spores ; 2. antheridia, wart-like

bodies composed of radiating moniliform
filaments found on distinct plants from the

spores ; and 3. tetrasporcs, collected into

sori either towards the apex of the thallus

or on proper lobes.

Bibl. Harvej', Brit. Mar. Alg. p. 142,

pi. 18 A ; Phyc. Brit. pi. 191, &o. ; Greville,

Alg. Brit. pi. 15 ; Derbes and Solier, Ann.
des Sc. Nat. 3 ser. xiv. p. 277, pi. 37 ; Thuret,

ibid. 4 ser. iii. p. 18.

PHYLLOP'ODA. See Extomosteaca.
PHYMATOP 'SIS, Tul. — A genus of

Micro-lichens parasitic on the apothecia

and thallus of Usneas.

Bibl. Lindsav, New-Zealand Licit, and
Funr/i, p. 442 ; Qu. Mic. Jn. 1809, p. 350.

PHYSAC'TIS, Kiitz.—A genus of Oscil-

latoriacea; (Confervoid Alga;), improperly
separated from Birtdaria, consisting of

aquatic and marine plants, growing on
stones &c, at first globose, and afterwards

vesicular and lobed by peripheral growth
accompanied by gradual decay of the ori-

ginally solid centre. Under this head are

included :

—

1. P. (Pivttlaria) nitida. Deep olive-

green, tufted and lobed, gregarious ; fronds

from 1-12 to 1" in diameter. (P. btt/'a'a,

Berk.) Marine.

2. P. (Pic) plicata. Diam. 1-12 to 1-2''

in diameter ; deep gTeen. Marine.
3. P. (JRio.) pisum. Globose, dirty green,

1-12 to 1-2" in diameter. Aquatic.

Bibl. Kiitz. Sp. Ah/, p. 332; lab. Pht/c.

Bd. i. pi. 58, &c.j Ilassall, Br. Fr. Alg.

p. 202; Harvey, Br. Mar. Alg. p. 222: Berk.

Gleanings, pi. 2. fig. 1 ; Rabenht. Fl. Fur.

Alg, ii. p. 206.

PIIYSA'RUM, Pers.—A genus ofMyxo-
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gastres (Gasteromyeetous Fungi), contain-
ing numerous species growing on rotten
wood, bark, leaves, &c. They are nearly
related to Eidymium and Eiderma, but
bare a simple membranous peridium : the
filaments are adnate to the peridium ; but
in some spores they are very few, approach-
ing to the condition of Licea. Some are
sessile, others stipitate (fig. 569) ; the clus-

Phj'savum bryophihnn.

Pig. 569. Plants growing on a Plagiochila. Magn. 2
diams.

Fig. 570. A peridium burst. Magnified 25 diameters.
Fig. 571. Filaments and spores from the same. Mag-

nified 100 diameters.

tered forms ( P. hyalinum and utricuhtum)
are removed to Berkeley's genus Badhamia.
P. album is common.
Bibl. Berk. Brit. Flur. ii. pt. 2. p. 314

;

Mag. Zool. and Sot. i. p. 49 ; Arm. Nat. Hist.

vi. p. 431, 2nd ser. xiii. p. 159 ; Fries, Sys-

tem. 3Ii/c. iii. p. 127 ; Summa Vcg. p. 153
;

Greville, Se. Crypt. Fl. pi. 40. 310.

PHYS'CIA. See Bobbeda.
PHYSCOMIT'RIUM, Bridel.—A genus

of Funariacese (Acrocarpous Mosses), in-

cluding many Gymnostoma of other authors.

Physcomitrium pyrifornw, Brid. = Gymno-
slomum pyrifonne, Hedw. Ph. spluerieum

is remarkable as having been fouud only in

one year in one locality in Britain.

This species exhibits a pretty structure in

a vertical section of the immature capsule,

the mass of sporiferous tissue being sus-

pended freely in the middle by cellular

threads.

PHYSIO'TILTM, Nees.—A genus of Jun-
germanniese (Hepatiea;), containing one
species, P. cochleariforme, a large plant,

growing in purple tufts 4 to 6" long, on
moors and among rocks in Ireland and the

Scotch highlands.

Bibl. Hook. Brit. Flor. ii. pt. 1. p. 119

;

Br. Jung. p. 08 ; Engl. Bat. pi. 2500 ; Ekart,

Synops. Juno. pi. 5. fig. 40; Endlicher, Gen.

Plant. Supp'l. 1. nos. 472-18.

PHYSODICTYOX, Ivtz.—A genus of

Confervoid Alga?.

Char. The globular vesicular thallus

formed by angular parenchymatous cells

containing masses of chlorophyll. Propa-
gation unknown.
Bibl. Babenht. Fl. Eur. Ah/, iii. p. 312.

PHYSOMYCETES.—Anorderof Fungi
composed of microscopic plants of very

simple organization, the mycelium being a

byssoid or flocculent mass, bearing simple

vesicular sporanges (jperidiola), filled with
minute spores. The nature of the mem-
branous wall of the peridioles is not yet well

ascertained in all the genera, some autliois

describing it as merely a veil, others as a

perfect sac formed by the expansion of the

terminal cell of the filament, which is cer-

tainly true in Mucor. According to on-

own observations, the spores are formed by
free-cell formation in the peridiole, which
ultimately bursts to discharge the spores.

The distinction between the two families

seems to depend chiefly on the conditions

of the peridioles ; but it seems doubtful

whether the Antennariei can stand
;

Antennabia seems to be merely a form of

Capnoditjm ; and Pisomyxa and Pleu-
eopyxis are obscure objects of which little

is known.
In the Antennariei the peridioles are ses-

sile on radiating flocci, which sometimes
send processes which grow up and surround

them, or they are attached to the sides of

erect filaments ; these filaments form whitish

or greyish patches, on the leaves of trees

and herbs, bearing a close external resem-

blance to Erysiphe.

The Mucorini are moulds growing on
decaying organic matter, the mycelium
constituting flocks floating in liquids or

overgTowing damp substances, while the

delicate spore-sacs or peridioles are borne

at the apices of erect stalk-like and often

extremely branched filaments. The genus

Sgzygites exhibits a remarkable peculiarity,

according to Ehrenberg ; for he states that

each spore-sac is formed by means of the

conjugation of two branches of the ramified

fructification (see Syzygites).
The later researches on the plants of this

group seem to indicate that, as in most of

the Fungal Orders, much remains to be

cleared up concerning the relations of the

forms. See on this subject the article Eu-
kotium, which genus, according to Be
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Bary's researches, is associated as merely
a second form of fructification, -with As
pehgillus, upon the same mycelium
recent observations lead us to doubt the
accuracy of these views ; but this genus
should, we think, stand among' the Peri-
spohacei.

Synopsis of the Families.

1. Antennariei. Mycelium filament-

ous, radiating, or erect, bearing sessile, glo-

bular, membranous sacs (peridiolodcs), filled

with ovate spores, discharged by the rup-

ture of the sac at its apex.
2. Muoohini. Mycelium filamentous,

vague, giving oft' erect simple or branched
filaments terminating in vesicular cells (pe-
ridioles) filled with minute spores; often

with a central column in the interior.

Bibl. See the genera.

PHYTEL'EPHAS, E. and P.—The ge-
neric name of the Palm yielding the Vege-
table-Ivory nut.

PPI YTOCRE'NE/Wallich.—An Artocar-
paceous tree with wood of very remarkable
structure. See Wood.
PHYTOZO'A. — A group of Infusoria

which contains flagellate Infusoria and
many Alga?. In the present confusion of
the classification of the simpler forms of life

it is a useful, comprehensive, but artificial

and temporary assemblage. It contains the

Monadina, Cryptomonadina, Hydromorma,
Votvodna, Vibrionia, and Asiasiaa.

Bibl. Pritchard, Infusoria, p. 111.

PIGGO'TIA, Berk, and Broome. — A
genus of Sphferonemei (Coniomycetous
Fungi), or perhaps the conidiiferous form of

Dothidea. P. astroidea occurs on the green
leaves of the elm, forming irregular round-
ish, granulated or wrinkled jet-black patches
(sometimes with a yellow border) on the
upper surface of the leaf. Peiithecia soon
confluent, bursting by a lacerated fissure.

Bibl. Berk, and Broome, Ann. Nat. Hist.

2 ser. vii. p. 95, pi. 5. fig. 1.

PIGMENT. See Inthodvction, p. xxx.
PIGMENT-CELLS of connective tissue

occur only in a few isolated spots in Man
and the higher Vertebrata, and are widely
distributed in Amphibia and Pisces, appear-
ing especially in the skin, serous membranes,
and in the tunica adventitia of the vessels.

In these places pigment is deposited in the

form of granules, which differ both in shape

and colour. The pigment-cells of connec-

tive tissue are usually characterized by

their beautiful stellate form and numerous
processes. In Man they occur normally in

the eye, and the pigment is brown or black,

the granules aresubcylindrieal,withrounded
extremities, and consist of melanin. The
pigment-granules in Amphibia are collected

in round masses, and at other times are

diffused in the stellate cells, their movement
being evident but slow. Spontaneous change
of form of pigment-cells occurs in the skin

of these animals, and is connected with the

phenomena of the change in colour which
they present.

Pigment in disease, consult Ilindfleisch,

Path. Hist. ; Green, Path, and Morb. Anat.
PIGJIEXTATIOX of Skin.— Whether

in coloured moles, warts, or freckles, the
pigment is deposited in the form of yellow,

brown, or black granules, partly in the cells

of the rete Malpighii and connective tissue,

and partly outside them, freely distributed

throughout the connective tissue of the
papillary body (see Skin). The discolora-

tion seen in some persons who have iaken
salt of silver as a medicine depends upon the

deposition of the element in the tissues.

Pigmentation of the lung usually de-
pends upon the presence of carbon, stone,

iron, &o. The material is inhaled, and
granules of it penetrate the epithelial cells

of the bronchi; much is expectorated, and
the rest may descend into the vesicular

structure of the lung and make its way into

the surrounding connective tissue.

PILA'OKE, Fr.—A genus of Trichogas-
tres (Gasteromycetous Fungi).

This genus must not be confounded with
Onygena, to which it bears a certain resem-
blance. One or two of the species are

remarkable for the strong permanent odour,

resembling that of pigs.

Bibl. Berk, and Broome, Ann. Nat. Hist.

2 ser. v. p. 305, pi. 11.

PILEi iLA'KlA, Cast. See Ubomyces.
PILEOKIUZA.—A conical hood on, or

shield or guard to, the tip of the roots of

plants, protecting the nascent tissue. See
Boot.
PILIDI'UM—A larval form of a Xe-

mertid of great length, which frequents the

roots of Algre. The larva is helmet-shaped,
and a movable bristle-shaped appendage
occupies the place of the plume.

Bibl. Leuckhart and Parenstecher, Vh-
tersuch. it. nied. Seethiere, Mutter's Archiv,

185."., p. 569.

PILIX'IA, Ktitz.—A genus of Chffito-

phoraceffl (Algse). It is marine, and grows
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in New Cuxhaven. The method of propa-

gation is unknown.
Bibl. Kiitz. Phycol. gener. p. 273 ; Ra-

benhorst, Ft. Eur. Alt/, iii. 386.

PILOBO'LUS, Tode.—A genus of Mu-
corini (Phj'somj'cetous Fungi), consisting

of little moulds growing upon dung
; bear-

ing some resemblance in their structure to

Botridium among the Algas. The plants

have a stoloniferous creeping mycelium,
from which arise fertile pedicels, each cut

off from the mycelium by a septum ; the
upper part of the pedicel expands into the

vesicle, which also becomes shut off by a

septum ; in the vesicle or peridiole, spores

are next developed by free-cell formation,

and at the same time the septum becomes
pushed up into its interior (as in Mucob)
to form a columella, which ultimately causes

the vesicular peridiole to split off by a eir-

cumscissile dehiscence just above the sep-

tum ; it is thrown off with elasticity, en-

closing the spores. The development of

P. crystal/inus has been studied by Cohn and
Bail. They find the germinating spore to

produce a creeping unicellular mycelial por-

tion, and next a fruit-pedicel, which soon
has the peridiole separated by a septum :

thus, in its simplest form, this plant consists

of only three cells ; subsequently it becomes
complex by the root-cell or mycelium pro-

ducing numerous stolons. P. crystallinus is

yellowish at first, the peridiole finally black.

P. roridus. Bolt., a doubtful species, is smaller

aud more slender than the last, having an
elongated filiform stem.

Bibl. Berk-. Brit. Flor. ii. pt. 2. p. 231

;

Fries, Summa Trget. p. 487 ; Cohn, Nova I

Acta, xxiii. p. 492 ; T. Bail, Bot. Zeit. xiii.

p. 630; Currey, Journ. Linn. Soc. Botany,
l. p. 162.

PILOPH'ORON, Tuck. — A genus of

Cladodei (Liehenacei).

Char. Thallus verrucoso-granulate, bear-

ing large fuscescent sessile cephalodia
;
po-

detia rigid, simple, minute ; apothecia ter-

minal, subglobose, black. One species.

P. fibula is North American and Welsh.
Bibl. Tuck. Syn. lack. A". Amer. p. 46

;

Leighton, Brit. Lick. Flor. 76.

PILOT'RICHUM, Pal. de Beauv.—

A

genus of Hypnoid Mosses, including some
Fontinales of authors.

1. Pilotricham antipyreticum, C. Mull. =
Fontinalis nntipyretica, L.

2. P. squamosum, C. Mull. = F. squa-

mosa, L.
3. P. filiation, C. Miill. =Ancectangium

ciliatum, Brid., var. y. striatum=A. ciliatum,

Wilson.
4. P. heteromallum, P. d. B. = Dattonia

heteromalla, H. and T.

PILULA'RIA, L.—A genus of Marsile-

aceous Plants, containing the only British

representative of the order

—

P. globulifera

(fig. 574). This is an inconspicuous plant

growing in mud at the edges of or in pools,

having a filiform creeping stem, bearing
erect filiform green leaves and delicate ad-
ventitious roots, and producing shortly-

stalked globular spore-fruits, about the size

of a pepper-corn. The anatomical structure

of the stem and leaves is simple : they are

clothed with an epidermis possessing sto-

mata ; and a cross-section both of the stem
and the leaves exhibits a central vascular

bundle (of spiral vessels) surrounded by a

sheath of brownish cells, while in the deli-

cate cellular tissue intervening between the

central bundle and the epidermis stands a
circle of air-passages separated from each
other by simple radiating cellular septa.

Fisr. 572. Fig. 573.

Pilularia globulifera.

Fig. 572. A vertical section of a spore-fruit. Magn.
5 diameters.

Fig. 573. Transverse section of a spore-fruit. Hagn.
5 diameters.

The spore-fruits are hollow cases with au
outer tough cellular coat, and an inner more
delicate coat dipping in at four perpendicular
lines, as far as the centre, so as to form
dissepiments dividing the fruit into four
chambers (figs. 572, 573) ; up the centre of

the outer wall of each chamber runs a raised

ridge (a kind of placenta), whence arise the
sporanges or thecce (fig. 573). These are
pear-shaped sacs composed of a very deli-

cate cellular membrane. Those in the upper
part of each chamber contain a number of
minute globular bodies, resembling pollen-

grains, immersed in a gelatinous liquid. The
sacs in the lower part of the chamber contain
only one body or spore, but this of very
peculiar form ; it nearly fills the theca, is

somewhat oval in form, and possesses seve-
ral coats.
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The development of the spores, as de-
scribed by Valentin, is very curious : the
small spores are developed in the usual

way, by the formation of parent cells in the
theca, -which parent cells subsequently each
produce four spores. In the thecie which
have the single large spore, a number of

parent cells are originally produced ; and
these become divided into four chambers by
septa ; but then all but one of these decay.

This produces four spores ; but out of these

four only one attains to perfect development,
the rest being subsequently dissolved and
absorbed to make room for the solitary large

spore. The two kinds of spore in Pilularia

correspond to the two forms in Selagi-
nella and Isoetes, and to the pollen and
ovules of the Flowering Plants. They are

set free by the dehiscence of the spore-fruit,

Fig-. 574.

and lie at first imbedded in the jelly poured
out by the thecse.

In this state the small spores resemble
pollen-grains, having an outer granular, and
an inner delicately membranous coat,—the
outer coat presenting ridges corresponding
to the points of contact in the parent cell.

When set free, the spores soon burst at

these ridges, and the inner coat is slightly

protruded ; this next bursts and discharges

a number of lenticular cellules, from each of

which escapes a ciliated spiral spermatozoid.

The mature large spores (fig. 575) are of

oval form, and have a thick outer gelati-

nous coat composed of prismatic cells stand-

ing perpendicularly on an inner glassy coat

;

the gelatinous coat is perforated at the
summit by a funnel-shaped opening through
which protrudes a pyramidal elevation ofthe

Fig. 578.

Fig. 570.

?"\-

Pilularia globulifera.

Fig. 574. Natural size.

Fig. 575. An ovule spore. Magnified 25 diameters.
Figs. 57(3 & 577. The same in germination. Magnified 25 diameters.
Fig. 578. Germinating spore more advanced. Magnified 10 digmeters-

second glassy coat ; the last is lined by a

delicate internal coat containing protoplasm,
starch, oil-globules, &c. Soon after the
expulsion of the spore, cell-formation takes
place inside the pyramidal protrusion of the
outer coat, from the cell-contents of the
spore. The glassy coat next splits at this

point into four teeth , and exposes the cellular

structure (jtrothaUium), which increases in

size, and acquires a green colour. An

archegonium is next formed on this, con-

sisting of a cell (embryo-sac) lying in the

substance at the apex, with a canal bordered

by four papillose cells leading to it. A
spermatozoid fertilizes the free embryo-cell

contained in the archegonium : and this lie-

comes developed into a new plant within

the substance of the prothallium (tig. 577),

sending out a leaf on one side and an ad-

ventitious root on the other, tangeutally to
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the surface of the spore. In this stage

(fig. 578) the young- plant, with the remains
of the spore, somewhat resembles a germi-
nating Monoeotyledonous seed. Finally, as

the young plant increases in size, the rem-
nants of the spore-coat are thrown off.

Bibl. Valentine, Linnean Trans, xvii.
;

Schleiden, Gruuchiige, 3rd edit. ii. p. 104
(Principles, p. 203) ; Hofmeister, Vergleich.

Untersuch. Leipsic, 1851, p. 103, pis. 21, 22
;

Henfrey, Ann. Nat. Hist. 2 ser. ix. p. 447

;

Trans. Brit. Assoc. 1851, p. 116.

PINE-APPLE. See Bromelia'ceje.
PINNULARIA, Ehr.—A genus of Dia-

tomacefe, family Naviculaceae.

Char. Frustules single, free, longer than
broad ; front view linear or oblong ; valves
navicular, elliptical, lanceolate, or oblong
(side view), with a median line, and a

nodule at the centre and at each end, sur-

face exhibiting transverse or slightly radi-

ating strife or furrows (costse),

This genus differs from Navicida in the

strife not being resolvable into dots. They
are mostly distinct under ordinary illumina-

tion. In some of the species they are absent

in the middle, leaving a transverse clear

space or baud, resembling in appearance the

stauros of Stauroneis.

Many British species.

1. P. nobilis (PL 11. fig. 1, side view).

Valves linear, dilated in the middle and at

the rounded ends ; strife coarse. Aquatic
and fossil : length 1-100 to 1-70".

2. P. viridis (PI. 11. fig. 2, side view).

Valves elliptical, somewhat turgid, ends
obtuse. Aquatic ; length 1-500 to 1-220".

Common.
(i. Strife parallel, absent from a transverse

band.
3. P. ohlonga (PI. 11. fig. 3, side view).

Valves linear-oblong, endsrounded. Aquatic
and fossil; length 1-120". Common.

4. P. radiosa (PI. 11. fig. 4, side view;
fig. 5, front view). Valves lanceolate, ends

somewhat obtuse. Aquatic ; length 1-500".

Common.
Bibl. Smith, Brit. Diatom, i. p. 54, ii.

p. 05 ; Ehr. Abh. 1840, p. 20 ; Donkin, Mic.

Jn. 1861, p. 8; Pritchard, Infus. p. 899;
Kiitz. Sp. All/, p. 81 ; Gregory, Diatom, of
Clyde, p. 7

;
Qu. Micro. Jn. ii. pp. 28, 98

;

Grim, in Wien. Vcrh. 1860, p. 524 ; Rabenh.
Siissiv. Dial. ;

Fl. Eur. Alcj. p. 209 ; Pfitzer,

quoted by O'Meara, Qu. Mic. Jn. 1872,

p. 386.

PI'NUS, L.—A genus of Ooniferse (Gym-
nospermous Flowering Plants), presenting

many interesting points of structure. The
most familiar example is the Scotch Fir
(P. sylrestris) ; but a great number of other

species are cultivated in this country. For
the microscope they yield instructive objects:

—in the wood (PI. 39. fig. 1), composed of

peculiarly pitted cells (see Oonieer^) and
traversed by turpentine reservoirs ; in the

Bark, which has a kind of false cork ; in

the development of the Gymnospermous
Ovules, and in the structure of the Pol-
LEN-grains.

The wood of species of the genus Pinus
frequently occurs in a fossil condition (PL
19. figs. 29-33).

Bibl. See the articles above cited.

PISOMYX'A, Oorda (
Bryocladium, Ktz. ).

—A genus of Antennariei (Physomycetous

Fig. 579.

Piaomyxa racodioidea.

Magnified 200 diameters.

Fungi), growing upon leaves. A species

has occurred in Ceylon on the leaves of

Anwmum.
Bibl. Fries, Summa Veg. p. 406 ; Corda,

Icoues Fung. i. pi. 6. fig. 292 ; Berk, and
Broome, in Linn. Soc. Jn. xiv. p. 139, t. x.

f. 54.

PISTIL.—The parts of a flower included
in the terms ovaiy, style, and stigma. It

is in theory composed of modified leaves

or carpels.

PISTILLA'RIA, Fr.—A genus of Ola-
variei (Ilymenomycetous Fungi), consisting

of small club-shaped heads which are con-
fluent with the stem. There are about six

species indigenous to this country, of which
that on fern-stems is the most common.

Bibl. Fr. Dp. p. 586 ; Berk. Outl. p. 286

;

Cooke, Handb. p. 342.

PISTILLIDTUM= Archegonium, the

female reproductive organ of the higher
Crvptogamia.
PITH. See Medulla.
PITTED STRUCTURES op Plants.

—The secondary deposits of cellulose which
form the layers of thickening of the walls of
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vegetable cells are seldom uniform or homo-
geneous iu character. In most, if not in all,

cases some special microscopic structure

may be distinguished, either by mere in-

spection or on the application of reagents.

These layers, spoken of more particularly as

to their nature under Secondary depo-
sits, may be divided into two classes, com-
prehending pretty accurately all the varied

conditions, namely :—the Spiral deposits,

where the secondary layers assume the

aspect of fibres applied upon the inside of

the cell-wall ; and Pitted or, as they are often

termed, Porous deposits, where layeis are

applied over the whole internal surface of

the cell, which la3Ters present orifices of dif-

ferent characters, leaving the primary mem-
brane bare, and forming in this way a pit as

viewed from the inside of the cell. "When
the secondary layers are comparatively thin,

their presence is often overlooked ; and the

pits have thus often been mistaken for ori-

fices or pores (figs. 580, 581) in the primary

Fig. 580.

Pitted cells of elder pith.

Magnified 250 diameters.

membrane ; but such pores are never origi-

nally present ; the closure of the pit by the

layer of primary membrane ma}' always be

demonstrated inyoung structures; andwhen
orifices really do occur in cell-walls, these

arise from the absorption of the primary
cell-membrane converting the pit into a

pore. The best way of demonstrating that

young spotted cell-walls are only pitted and
not perforated, is to apply sulphuric acid

and iodine for the production of the blue

colour in the primary cell-wall.

Simple pits, of no great depth, occur on

the slightly thickened walls of most perma-
nent parenchymatous cells; they ma}' be

seen in the cells of herbaceous stems, in

pith, bark, in the cells of the parenchyma of

leaves, &c. (figs. 580, 581 ; PI. 38. fig. 14).

In most prosenchymatous wood-cells, or
[

liber-cells, and in the woody cells of the

stones or shells of fruits and seeds, the pits

are far more clearly evident, and become
more and more distinct (PI. 30. fig. 3) as I

the layers of thickening increase in number,
i

since, by the successive application of these,

the pits are deepened (with the contraction

of the cavity of the cell) until they become
canals or tubular passages radiating from
the central cavity ( PI. 38. fig. 23). In these

cases it is evidently seen that the pits of

adjacent cells and ducts correspond to each
other at their outer extremity ; and in old

tissues, when the primary cell-walls have
been absorbed, these coincident pits fomi
tubular canals leading from one cell to

another. It has been observed that two or

more pits sometimes become confluent in

the later internal deposits, so that the in-

ternally simple orifice leads out to several

branches corresponding to the original pits

on the wall of the cell. In rare cases, simple
pits occur on the outer walls of epidermal
cells, as in Ci/cas (PL 38. fig. 28).

Pits of the above kinds occur on the
structures called ducts (see Tissues, vege-

Fig. 582. Fig. 583.

A

Fig. 582. Pitted ducts of Clematis. Itagn. lOOdiams,
Fig. 583, Side wall of a cell of Pine, with bordered

pits. Magnified 1200 diameters.

table), formed of cells applied end to

end and confluent (fig. 181. page 250).

These large pitted tubes ( which occur abun-
dantly in most woods, with the exception

of that of the Coniferse), are sometimes

termed hothrenchyma, signifying pitted tis-

sue ; but the character not being exclusively

applicable to them, the name is bad.
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la many pitted duets, and in the pitted

wood-cells of many plants, especially of the
Coniferae, the pits present a greater degree
of complication. The markings on the walls
of the wood-cells of most of the Coniferse,

for example, consist of pits surrounded by a
broad rim (fig. 583 ; PL 39. figs. 1, 4, 5) ;

the
portion within the rim projects somewhat
into the cavity of the cell, and appears like

a lenticularbody attached on the wall ; hence
the markings were formerly termed the
" glands " of Coniferous wood. In reality,

however, while the pits themselves resemble
ordinary pits, the broad rim, or rather the
circular line outside the pit, depends on a
condition of the cell-wall outside the mem-
brane, and is merely the outline of a lenti-

Fig. 584.

-T.m,

Section of Pine wood at right angles to the pitted
walls, p.f, walls of a pitted cell ; c.f, cavity of a cell

;

c. I, lenticular cavity between two adjacent pits; r. m,
cells of a medullary ray, the pits have no rim here.

Magnified 400 diameters.

cular cavity existing between two adjacent

cells, the boundary of which is visible

through the wall on account of the trans-

parency of the latter : the nature of this

structure is very evident in sections made at

right angles to those which show the bor-

dered pits in face (fig. 584 ;
PL 39. fig. 1 b).

In most of the Coniferse the wood is ex-
clusively composed of large elongated pros-

enehymatous cells, with bordered pits of

this character on the side-walls (that is, on
the walls standing radially or perpendicular
to the bark) ; the pits, however, which lie

on parts of the wall adjoining the cells of

medullary rays, are generally devoid of the

rim.

Similar bordered pits occur very generally

on the walls of the pitted ducts of Dico-
tyledons ; but as the wood is here of mixed
composition, and the duct3 adjoin cells as

well as other ducts, independently of the
medullary rays, we often find a greater va-
riety of conditions on the wall of the same
duct, which may have bordered pits when
adjoining another duct, and simple pits, or

pits with a double outline, when adjoining

cells. The pits with a do uble outline (PL 39.

figs. 15 h, & 20) are of different nature from
the bordered pits (PL 39. figs. 13, 14, 15 a,

16, 18), the double outline depending simply
on the fact that the later or more internal

layers of thickening do not reach the edge
of the orifice in the earlier secondary de-
posits, so that the pit is conical, or rather

has sloping edges, the circumference at the
primary membrane being rather less than
that of the margin next the cell cavity. A
peculiar modification of this unequal mode
of deposit is seen in company with the true

rim or border in many cases (PL 39. figs. 14,

16, 18), where the central spot or original

pit appears in the middle of a slit running
across the circle indicating the border; this

slit indicates the alteration of the shape of

the gap in the secondary deposits in the
successive layers, and corresponds to the
inner margin of the pit, where this has the
form of an elongated groove or slit, gradu-
ally diminishing to a small round hole
towards the primary cell-membrane (PL 39.

fig. 18 a). Sometimes (PL 39. fig. 18 a, b)

the two or more slits formed in this way on
contiguous pits become confluent. The last

condition indicates a transition to the more
sparing form of the secondary deposit where
it appears as a modification of a spiral fibre

or fibres ; and the later secondary deposits of
pitted ducts do sometimes actually assume
this form, and produce a spiral fibrous layer

of thickening inside the layers perforated by
pits. This is the case in Taxi's (PL 39.

fig. 4), in the Lime (PL 39. fig. 13), and
Mezereon (PL 39. fig. 19 6), &c.

Hartig and Von Mohl have recently de-
scribed a peculiar kind of pitted tissue

formed of cells, which the former calls Sieb-

riihren, the latter clathrate cells. They are
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thin-walled cells occurring associated with
the prosenchymatous liber-cells of Dicotyle-
dons, and as forming part of the vusa pro-
pria of Monocotyledons, having their walls
marked with large shallow pits, the mem-
brane of the pits being again very finely

punctate or reticulated. Hartig thinks the
fine punctations are holes ; Von Mohl doubts
this ; but as the points are not more than
1-1000" in diameter, it is difficult to decide

this question.

For the guidance ofmicroscopic observers,

we may furnish a series of examples in addi-
tion to the Coxipeh.=e (PI. ?»9. figs. 1, 4, 5),

of different kinds of marking on pitted cells

and ducts.

A. Forms where there is no spiral-Jibrous

secondary deposit.

a. Bordered pits uniformly distributed,

without reference to adjacent structures

:

Eleagnus acuminatus, Clematis Yitalba (PL
39. fig- 18).

b. Bordered pits fewer on the walls ad-

joining cells : Acacia lophantha, Sophora
japonica.

c. Bordered pits on the walls adjoining-

ducts, while the walls adjoining wood-cells

have few or no bordered pits, and those

next the medullary rays have pits without

a border : elder, beech, hazel, poplar, alder,

plane, apple, &c.

d. Bordered pits on the walls adjoining

ducts, but with large pits devoid of a bor-

der where adjoining cells : Cassutha glabella

(PI. 39. fig. U),Bomba.cpentandrum ( PI. 39.

fig. 15).

e. A modification of the last, where the

bordered pits have the form of slits as wide
as the ducts when adjoining ducts, while

the walls adjoining cells have large pits

without a border : Chilianthus arborcus

(PI. 39. fig. 17) ; the vine (in a less striking

manner). Eryngium maritimnm (PI. 39.

fig. 21 ) exhibits acondition approaching this.

/. Clathrate cells, large thin-walled cells

with round, oval, or elongated thinner places

(pits) on their walls, the membrane of the

pit. being finely reticulated or perforated

like a. sieve. These are found in the liber

of Dicotyledons, as in Bignonia, the lime,

the vine," elder, pear, &c, and in the central

part of the vascular bundles of Monocotyle-

dons, as Musa, Asparagus, Szc.

B. Forms where a spiral- -fibrous structure is

added after the pits.

g. All the ducts with bordered pits, but

the larger ducts with smooth walls, the
smaller with a spiral fibre : Clematis Yitalba,

Ulmus campestris, Morns alba.

h. All the ducts closely pitted, with
slender fibres between the rows of pits :

TIakea oleifolia.

i. The larger ducts with pits, the smaller

without ; both kinds with spiral fibres on
the internal surface : Daphne Mezereum
(PL 39. fig. 19), Passerinajilifornm, Genista

canariensis.

J. The walls adjacent to other ducts

pitted, those next cells with very distant

pits, or devoid of them ; all the walls with
fibres : the lime, horse-chestnut, sycamore,
cornel, holly, hawthorn, Primus Padits, P.

virc/iniana, &c.

The last set of forms allies these struc-

tures to those characterized peculiarly by
the SpiBAL-fibrous StihtC'TUHES ; and, as

will beindicatedthereandunderSecondabt
deposits, the smooth layers of thickening,

such as those between the pits of Pinus,

may be made to show a spiral structure by
the action of reagents.

For the micro-chemical conditions of

these objects, their development and rela-

tions, see Secondary deposits ; Tissues,

Vegetable ; and Cell, Vegetable.

Bpbl. Works on Structural Botany, and
the Bibl. of Spiral stbtjctixres.

PLACEXTA or Plants.—The region

of the carpel whence ovules arise. Stroma
would be a preferable term.

PLACODET.—A series of Lichenacei.

Char. Thallus crustaceous, squamose,
radiate, granulose, powdery, or evanescent.

Bibl. Leighton, Brit. Lich. Flora.

PLACO'DIUM.—A genus of Placodei.

Char. Spores polari-bilocular.

Bibl. Leighton, Brit. Lich Flora, IT").

PLACOPSILrNAjD'OrMgny.—Lituolee
of irregular growth and attached belong to

this subgenus.
Bibl. Carpenter, Introd. For. 143.

PLAGIACANTHA, Claparede.—A ge-
nus of Acanthometrina (Rhizopoda).

Char. The spicula, which are branched
and without a central canal, do not unite

in the centre of the body but on one of the

sides, so as to form a scaffolding on which
the sarcode rests, pseudopodia elongating

either at the ends or sides of the spicula to

which they are attached, and which they

unite more or less together.

Bip.l. Clap, et Lach. Etudes, p. 461.

PLAGIOCHI'LA, Xees and Montague.

—A genus of Jungermanniese (HepatdcK I,
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Fiff. 585.

containinganumberofBritish species, viz. P.

(Jtmgermannia,Tlo6k.')asplenoides
)
spinuloses,

decipiens, resupinata, un-

dulata, planifolia, nemo-
rosa, and umbrosa, some
of which, especially P.
asplcnoides (fi g. 585) , are

amongthemost frequent
and finest plants of the

family,itsstemsgrowing
from 3 to 5" long.

Bibl. Hook. Brit. Fl.

ii.pt.l.p.lll
J
&c.;.Bni.

Jung. pis. 13, 14, &c.
;

Bkart, Synops. Jung.

p. 6 et seq. pi. 1, &c.

;

Endlicher, Gen. Plant.

Supp. 1. No. 473.

PLAGIOG'NATHA, mDrrn £.rlagiocnila asplenoides.
ill. — Inis genus oi ° .„ , „ ,

.

t. «J . y . Magnified 2 diameters.
Rotatoria contains spe-

cies which Ehrenberg included in the
genera Notonimata, Diglena, and Distemma.
It belongs to Dujardin's Fureulariens.

Bibi,. Pritchard, Infas. 602.

PLAGIOGRAM'MA, Grev.—A genus
of Diatomaeece, family Fragilarire.

Char. Frustules quadrangular, united into

a short fascia ; valves with two or more
strong, pervious transverse costse, and mo-
niliform generally interrupted strise.

Bibl. Greville, Mic. Trans. 1865, 1866
;

Rabenht. Fl. Far. Alg. i. 117; Pritchard,

Infus. 773.

PLAGIOPH'RYS, Clap.—A genus of

Actinophryina (Rhizopoda).

Char. Non-loricated and with numerous
pseudopodia, which arise from one particu-

lar point of the surface of the body and
which are fasciculate. Granular streaming
slow on the pseudopodia. Archer has
detected a nucleus in a form greatly resem-
bling P. spluerica. Fresh water. British

and German.
Bibl. Clap, et Lach. Ftucles, 453

;

Archer, Qu. Mlc. Jn. 1871, 146.

PLAGIOT'OMA, Clap, et Lach.—A ge-
nus of Bursarina (Infusoria ciliata).

Char. Body not linear although much
compressed. A row of buccal cirri in a

spiral groove, reaching from the left in front

to right and behind. Anus posterior. Syn.
Bwrsaria, Ehr. ; Opalina, Perty, in part.

These infusoria are parasitic, and inhabit the
intestines of vertebrata and invertebrata,

and have been found in the mucus of mol-
lusca and in the intestines of Lumhricus.
Others live free.

Bibl. Clap, et Lach. Etudes, 235.

PLAGIOT'ROPIS, O'Meara.—A genus
of Diatomacea; closely allied to Amphi-
prora, Ehr.

Bibl. O'jleara, Qu. Mic. Jn. 1874, p. 88.

PLANA'RIA, Mull.—A genus of Annu-
loida, of the order Turbellaria, and sub-
order Planarida.

Char. Body soft, flattened, oblong or
oval, not jointed, covered with vibratile

cilia ; neither suckers, bristles, nor leg- like

appendages present.

Some parts of the structure of these ani-
mals have been noticed under Anmulata
in speaking of the Turbellaria. The mouth
is situated on the under surface of the
middle of the body, at the end of a retrac-

tile proboscis ; there is no anus ; the mouth
leads to a capacious stomach, giving off

dendritically branched creca, somewhat as
in one joint of a Tcenia (PL 16. fig. 14).
Their motion is continuous and gliding,

upon water-plants, or the sides of glass jars.

The anterior part of the body exhibits a
curved row or a single pair of eyes, and
sometimes ear-like projections. They mul-
tiply by division, and the formation of ova,
which are enclosed in a coloured capsule.

The vitelline spheres of the eggs of the
Planarice exhibit alternate contractions aud
dilatations under favourable conditions
(Siebold, Froriep's Notizm, No. 380, p. 85).

Some of the species are very common in

pools, and resemble, at first sight, minute
leeches. P. nigra, which is black, has a
row of marginal anterior eyes, and two
lateral and one mesial projection; length
about 1-2". P. brunnea, dusky-brown, with
a dark mesial line ; eyes as above ; length
rather less. P. lactea, cream-coloured,
tinged with pale reddish brown, truncate in

front, with two slight lateral auricles; eyes
two or four ; length 1-2 to 3-4". P. torra,

grey or black ; obtuse in front, angles
rounded, centre projecting; eyes two, with
a white halo ; length 1-2". Of the other
species some are marine.

Bibl. Johnston, Non-parasitical Worms

;

Duges, Ann. des Sc. Nat. 2 ser. xv. and xxi.
;

QCrsted, System. Finthe.il. d. PlaUwurmer
;

Diesing, Syst. Helminth. ; Dalyell, Powers

of Creation, ii. ; Schultz, Naturg. Turbell.
;

Huxley, Elem. Comp. Anat. ; Vaillant, Mo.
Mic. Jn. i. p. 311.

PLANAIU'OLA, Buj.—A doubtful ge-
nus of Infusoria.

P. rubra (PI, 24. fig. 65). Aquatic, in de-

composing vegetable matter; length 1-250".
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Bibt,. Duj. Infus. p. 508.

PLANORBULI'NA, D'Orb.—A genus
of hyaline Foraminifera. Shell spiral,

coarsely porous, subnautiloid or outspread,

often parasitic ; having; from 15 to 200
chambers, with single septa and slight

rudiments of the canal-system. Aperture
sometimes produced and lipped. Compla-
nate (PL muditerranensis, PI. 47. fig. 10) ;

plano-convex, Triincatulina (T. lobatula,

PL 47. fig. 9) ; rotaliform (PL Haidingerii,

PL 47. fig. 6; PL veneta, fig. 12) ; or 'sub-

nautiloid (Anomalina and Planidina),

Smooth; limbate (Planidina) ; or granulate.

In all seas ; fossil in the Lias and later

formations.

Bibl. Carpenter, Introd. For. p. 206

;

Parker and Jones, Phil. Trans, civ. p. 379.

PLANTA'GO.—The plantain or dock;
its leaf and hairs furnish excellent exam-
ples of Cyclosis. See Carpenter, Microscope,

p. 395.

PLANULA'RIA, Defiance.—A notice-

able group of delicate, elongate, flattened

Cristellariee, connecting the nautiloid with
the margimdine varieties, come under this

name. Recent and fossil.

Bibl. Parker and Jones, Ann. Nat. Hist.

3. v. p. 114 (crepidula); xii. p. 215; 4.

viii. 166.

PLANULI'NA, D'Orb.—A subgenus of

Planorlndina ; flat, discoidal, subsymmetri-
cal, and with raised margins and septal

lines (limbate). Recent and fossil.

Bibl. Carpenter, Introd. For. p. 207.

PLASTIDS.—The simplest living forms
and the most elementary parts of tissues

consist of (1) small particles and masses of

protoplasm in which there is not a nucleus
nor indeed any trace of structure (our pro-
toplasts, 1856), (2) of similar portions of

protoplasm in which a nucleus has been
differentiated. The first group Hackel
terms Cytodes, and the second one cells; and
both are grouped under the head of Plastids.

The cytodes, or the protoplasmic masses
without a nucleus, are :

—

1. Gymnocytodce, or naked cytodes. Such
are the freely moving Moncra, the non-
nucleated plasmodia of My.romyceta , and
of several other Protista, the amoeboid
germs of the Grer/arina? proceeding from
the pseudo-navicellre, &c.

2. Lepocytodce, or covered cytodes. These
are encysted plasma-masses without a
nucleus, and enclosed in an entire or incom-
plete membrane or shell. For example,
the encapsuled resting condition of many

Lepomonera, many SiphoncBa, and numerous
other lower plants, the so-called non-nu-
cleated cells of many higher plants and
animal tissues.

The cells or cyta are plasma-masses with
a nucleus, and are divided into:

—

1. Gymnocyta, naked cells. Such are
the naked plasma-masses with a nucleus,
but without a membrane or shell ; for

example, the true Amwba, the naked zoo-
spores of Algae, the eggs of Siphonophora
and other animals, the colourless blood-
cells, many nerve-cells, &c.

2. Lepocyta, or covered cells. Such are

the animals, plants, and cells of tissues with
nuclei and cell-walls. See Protista,
Cytode.

Bibl. Hackel, Biol. Studien, H. i. ; Qu.
Mic. Jn. 1869, p. 332.

PLAT'INUM.—The sodio-chloride of
platinum crystallizes in prisms and plates

which polarize light ; while the potassio-

chloride of platinum yields several forms,

which do not polarize light. This reaction

of the soda-salt has been proposed as a
means of distinguishing soda from potash,
or detecting minute quantities of the
former.

Bibl. Andrews, Cliem. Gaz. 1852, x. 378. .

PLATYG'RAPHA, Nyl.—A genus of

Liehenacei with one species, P. rimata,

which is fouud on ash trees, and is rare.

It is Welsh and Lusitanian in its habitat.

Bibl. Leighton, Brit. Lich. Flor. p. 388.

PLATYS'MA, Hoffm. — A genus of

Ramalodei (Liehenacei).

Char. Thallus various in colour, mem-
branaceo-dilatate and lobate. Species
numerous, and mostly European and North
American.

Bibl. Leighton, Brit. Lich. Flor. p. 98.

PLECA'NIDM, Reuss.—TextOarim with
sandy shell-tissue come under this heading.

Bibl. Reuss, Sitzungb. Wien, xliv. 383.

PLEOPEL'TIS, Huml). and BonpL—An
exotic genus of Polypodies? ( Polypodioid
Ferns), remarkable for the presence of

peculiarly formed so-called paraphyses in

the sori, performing the function of an
indusium. These bodies are peltate, or

like minute flat mushrooms or umbrellas
expanded over and sheltering the sporanges

(figs. 586, 587: seep. 609).

PLEUROCAR'Pl.—Mosses with late-

ral fruits.

PLEUROCAR'PUS, Al. Braun. — A
genus of Zygnemacea? (Algse).

The filaments and cells resemble those of
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Mesocarpus; conjugation is lateral; but it

appears that a prolongation of successive

cells on the same filament unites them and
develops a zygospore.

Bibl. Rabenh. Fl. Eur. Alg. iii. p. 258.

Fig. 586.

Fig. 587

Pleopeltis nuda.

Fig. 586. A sorus, seen from above.

Fig. 587- Vertical section of ditto.

Magnified 25 diameters.

PLEUROBRA'CHIA. — A genus of

Ctenophorre ( Actinozoa).

The body consists of a transparent sphere,

varying, however, from the perfect form in

being somewhat oblong, and also by a slight

compression on two opposite sides, so as to

render its horizontal diameter longer in one
direction than in the other. The Pleurobrachim

are so transparent that, with some prepara-

tory explanation of their structure, the most
unscientific observer may trace the relation

of parts in them. At one end of the sphere

is the transverse split that serves them as a

mouth; at the opposite pole is asmall circum-

scribed area, in the centre of which is a dark
eye-speck. The eight rows of locomotive

fringes run from pole to pole, dividing the

whole surface of the body like the ribs on
a melon. Hanging from either side of the

body, a little above the area in which the

eye-speck is placed, are two appendages in

the shape of long tentacles, possessing won-
derful power of extension and contraction.

At one moment they may be knotted into

a little compact mass no bigger than a

pin's head, drawn up close against the side

of the body, or hidden within it ; and in the

next instant they may be floating behind it

in various positions to a distance of half a

yard and more, putting out at the same
time soft plumy fringes along one side, like

the beard of a feather. There is no variety

of curve or spiral that does not seem to be
represented in their evolutions. Sometimes
they unfold gradually, creeping out softly

and slowly from a state of contraction ; or

again the little ball, hardly perceptible

against the side of the body, drops suddenly

to the bottom of the tank in which the

animal is floating, and it appears at first

sight that it has actually fallen from the

body ; but soon all the filaments spread out

along the side of the thread, it expands to

its full length and breadth, and resumes all

its graceful evolutions.

Bibl. A. Agassiz, Sea-side Stud. Boston,

1871, p. 27.

PLEUROCLA'DIA, Al. Braun. — A
genus of Multicellular Algoe, of the group
Phseosporefe. It comprehends the genera
Ectocaepus, Lyngb.,andMESOGLCEA,Ktz.,
which see.

Bibl. Rabenh. Fl. Eur. Alq. iii. p. 393.

PLEUROCOC'CUS, Meneg.—A genus
of Palmellacere (Unicellular Algae).

Char. Cells collected in globular or

cubical masses, globular or angular from
pressure, with a central nucleus. Cystiderm
stout, thick, and hyaline. Cell-contents

homogeneous, green or reddish. Multipli-

cation by alternate fission in opposite direc-

tions. Gonidia formed in particular cells.

They present the greatest similarity to the
gonidia of Lichens.

Bibl. Meneg. Nostoch. p. 38 ; Nageli,

Si/st. p. 124; Rabenh. Fl. Eur. Aly. iii.

p. 24
PLEURODES'MIUM, Kiitz.—A genus

of Diatomacese, allied to Striatella ; but the
characters given are very obscure. Marine.
Africa.

Bibl. Kiitz. Hot. Zeit. 1846, p. 248; Sp.

Alq. p. 115.

PLEUROM'ONAS, Perty.—A doubtful

genus of Monadina (Infusoria flagellata).

It is probably the spore of an Alga or of

some cellular plant.

Char. Body reniform, extremely delicate,

small, colourless ; filaments extended from
the concave side of the body, and three

times its length.

P. faculans moves with a jerking motion.

Bibl. Pritchard, Infus. p. 502.

PLEURONE'MA, Praj.—A genus of In-
fusoria, of the family Colpodina.

Char. Body oblong-oval, depressed, with
2rt
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a broad lateral orifice, from which a bundle

of long, curved, floating and contractile

ciliary filaments issue.

P. chrysalis (crassa), T>. (PL 24. tig. 66).

Aquatic.
Bibl. Duj. Infos, p. 473; Clap, et Lach.

Etudes, p. 274.

PLEUROPH'RYS, Clap.—A genus of

Aetinophrvina (Rhizopoda ).

Char. The body is invested with a sheath

formed of extraneous siliceous particles

united by an organic cement. The sheath

is distinctive; otherwise there is the closest

resemblance to Plagiophrys sphierica.

Freshwater. German.
Bibl. Clap, et Lachm. Etudes, p. 454

;

Archer. Qu, Mic. Jn. 1870.

PLEUROPYXTS, Corda.—A genus of

Antennariei (Physomycetous Fungi), grow-

Fig. 588.

Pleuropyxis niicrosperma.

Magnified "00 diameters.

ing upon leaves and stems. This genus is

imperfectly known.
Bibl. Corda, Icon. Fung, pi. 6. fig. 291.

PLEUROSIG'MA, Smith. See Gyro-
sigma (p. 355).

PLEUROSIPHO'NIA, Ehr.—A genus
of Diatomacese which is synonymous with
Fraai/aria.

PLEUROSTAU'RUM, Rabenhorst.—

A

doubtful genus of Diatomaeero, probably a

fasciculate condition of Stauroneis. Pfitzer

notices the unstriated border, which he says

is peculiar.

Bibl. Rabenh. 11. Eur. Ala. i. p. 258

;

O'Meara, Qu. Mic. Jn. 1872, p. 387.

PLEUROT.E'NIUM, Nageli.—A genus
of Desmidiea?, which includes Docidium,
Breb., and Penium, Kiitz., which see.

Bibl. Rabenh. Fl, Eur. Alq. iii. p. 140.

PLEUROT'ROCTIA, Ehr—A genus of

Rotatoria, of the family Hydatinsea.
Char. Eyes none ; a single tooth in each

jaw; foot forked {= Hydatina with uniden
tate jaws).

P. ffibba (PL 35. fig. 18). Body ovate-
oblong, truncate in front ; toes small, turgid.

Aquatic ; length 1-216".

Bibl. Ehr. Infus. p. 418 ; Gosse, Ann.
Nat. Hist. 1851, viii. p. 199.

PLEURO'TUS.—A subgenus of Agari-
cus, belonging to the white-spored series,

distinguished by the lateral stem when
present. A. ostreatus comes into the mar-
kets in Hungary in immense quantities,

where it is much esteemed. It is not much
valued in this countrv.

Bibl. Ft. Ep. p. 129 ; Berk. Outl. p. 134

;

Cooke, Ilandb. p. 45.

PLEUROX'US, Baird. — A genus of

Entomostraca, of the order Cladocera, and
family Lynceidre.

Char. Anterior part of shell prominent
above, obliquely truncate below ; first pair

of legs very large ; beak sharp, curved
downwards. Aquatic.

1. P. trigonellus (PL 14. fig. 32). Beak
long, sharp-pointed, slightly curved down-
wards ; interior antennas short and slender,

anterior branch with four setas, one from
the first joint, one from the second, and two
from the last

;
posterior branch with three

setas, all arising from the last joint.

2. P. uncinatus. Beak curved upwards at

the end ; three sharp spines at the anterior

inferior angle of the shell ; inferior antennas

as the last.

3. P. hamatus. Beak blunt and strong,

slightly curved downwards ; first pair of

legs with a curved claw at the end. ? Male
of P. trigonellus.

Bibl. Baird, Brit. Entomostr. p. 134.

PEOCA'MIL'M, Lamouroux.—A genus
of Delesseriaceee (Plorideous Alga?), con-
taining one species, P. coccincum, the com-
monest of our red sea-weeds, with a delicate

flat feathery thallus, from 2 to 12" high,

growing in bushy tufts on rocks or other

Algae. The fruit consists of:—1. cocuidia,

spherical, stalked or sessile tubercles, at the

sides or in the axils of the ramules, filled

with angular spores ; 2. anthcridia, which
occur in inconspicuous flat patches, com-
posed of short erect cells, upon the surface

of distinct plants ; and 3. stichidia, lateral

or axillary, simple or branched pods con-
taining a single or double row of linear

(transversely planted) tetraspores.

Bibl. Harvey, Brit. 3Iar. Alg. p. 19

;

Fliyc. Brit, pi. 44; Grev. Alg. Brit. pi. 12 ;

Thuret, Ann. d. Sc. Nat, 4 sir. iii. p. 19.
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PLCEO'TIA, Duj.—A genus of Infusoria,

belonging' to the family Thecanionadina.
Char. Body diaphanous, with several

longitudinal ribs or keels projecting in the

middle, and a rounded perfectly limpid
margin. Two anterior locomotive filaments,

one flagelliform, the other trailing and
capable of arresting the movement of the

body.

P. vitrea (PL 24. fig. 67). Marine ; length
1-1-00". Movement slow.

BrBL. Duj. Infus. p. 345 ; Pritchard,

Infus. p. 512.

PLCESCO'NIA, Duj. (Infusoria) =Eu-
2)htes, Ehr.
PLUMATELLA, Lanik.—A genus of

freshwater Polyzoa, of the order Iiippo-

crepia, and family Pluniatellidee.

Char. Polypidom confervoid, branched,
tubular, branches distinct ; tentacular disk

crescentic ; ova elliptical, with a marginal
ring, but no spines.

1. P. repens. Polypidom irregularly

branched ; cells subclavate, without a longi-

tudinal furrow or keel ; tentacles about CO
;

tentacular membrane dentate ; ova broad.

a. Adherent throughout.

/3. Attached only at the base.

2. P. fruticosa. Irregularly branched,
attached at the origin only ; cells cylindri-

cal, and destitute of furrow, but obscurely-

keeled ; ova elongated.

3. P. coralloides. Attached at the base

only ; tubes dichotomous, densely tufted,

destitute of furrow and keel ; tentacles about
60 ; ova broad.

BrBL. Allman, Freshw. Puhjz. 92 ; Ann.
Nat. Hist. 1844, xiii. 330 ; Johnston, Brit.

Zooph. 402 ; Parfitt, Ann. Nat. Hid. 1866,

xviii. p. 171-

PLUMULA'RIA, Lanik.— A genus of

Hydroida, and family Plumulariidre.

Char. Zoophyte consisting of plumose
shoots attached by a creeping stolon. Hy-
drothecre cup-shaped; nematophores along
the stem and branches

;
gonothecse unen-

closed, differing in the two sexes, scattered.

Eight British species.

P. pinnata, Linn. Stem a simple tube,

plumose
;
pinna? alternate, three on each

intemode ; cells rather distant, campanulate,
appressed, rim entire ; vesicles pear-shaped,

rim toothed.

P. setacea, Ellis. Stem a single tube,

pinnate
;

pinnfe alternate, one at each
joint; joints ringed; cells very remote,

campanulate, rim even ; vesicles elliptical,

smooth. Common.

Bibl. Johnston, Brit. Zooph. 80; Hincks,
Brit. Hi/d. Zooph. i. p. 294.

PLUMULARI'ID.E. — A family of

Hvdroida.
BrBL. Hincks, Br. Hi/d. Zooph. i. p. 279.

PODAXIXE'L—A family of Gastero-
mycetous Fungi, none of which are found
in Britain ; they are distinguished from all

allied tribes by a solid column in the centre

of the sporange.

Many of the species grow on the hills of

the White Ant.
Bibl. Montagne, Ann. des Sc. Nat. 2 ser.

xx. 69 ; Tulasne, Ann. des Sc. Nat. 3 ser. iv.

169 ; Cui-rey, Linn. Trans, xxvi. p. 288.

PODISO'MA, Link.—A genus of Uredi-
nei (Coniomycetous Fungi), growing upon

Fi<?. 589. Fig. 590.

Podisoma Juniperi.

Fig. 589. Branch of Juniper with clavate fructification

protruded from beneath the bark. Nat. size.

Fig. 590. Vertical section through a fruit, showing the
filaments terminating in bilocular spores. Maguiiled
50 diameters.

the living leaves and branches of species of

Juniper; the filamentous mycelium creeping

beneath the epidermis, and sending up a

fleshy, stalk-like, tremelloid body (tig. 589J,
composed of agglutinated filaments (tig. 590)
terminating in bilocular spores (or two
spores adherent together), each of the cells

having two or four pores, through which
the internal membrane is protruded in ger-

mination.

It has been supposed, but perhaps with-

out sufficient grounds, that the Podisoma
of Savine is a condition of Bostelia cancel-

lata.

PODOCORYNE, Sars (in part). — A
genus of Podocorynidse (Hydroida).

Char. Coenosarc a network of creeping

fibres, with a polypary forming a cup-like

investment round the base of the polypites.

Polypites sessile, claviform. Gonophores
borne on the body of the polypite below
the tentacles or on the common basis, and
originating free medusiform zooids. Go-

2r2
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nozooid: umbrella bell-shaped; manubrium
shorter than the umbrella, four-lipped, each
lobe bearing a tuft of vibratile thread-cells

;

radiating canals 4 ; marginal tentacles

springing singly from bulbs without ocelli

;

the first set placed at the termination of the

canals.

The genus Dysmorphosa, Philippi, is

included in Podoooryne. The budding
from the manubrium or proboscis of the

medusoid is well seen in Podoooryne. A.
Agassiz writes:—"One of our most common
little jelly-fishes, the Dysmorphosa,to which
we owe the occasional blue phosphorescence
of the sea, so brilliant at times, buds in this

manner." Buds appear on the proboscis

and enlarge with it. The elder buds soon

drop off, to be succeeded by others ; and
moreover there is a constant succession.

It takes but a few days for each bud to be
developed into a budding Medusa; and
hence their vast multitudes.

Bibl. Saxs, Faun. Litt. Now. pp. i, 4, t. i.

;

Allman, Ann. N. Hist. 1859, 1864 ; Hincks,
Brit. Ili/d. Zooph. 27 ; A. Agassiz, Sea-side

Studies, Boston, 1871.

PODOCORYNTD^E.—A family of Hy-
droida.

Cliar. Polypites sessile, with a single

verticil of filiform tentacula round the

base of a conical proboscis.

Bibl. Hincks, Brit. Hyd, Zooph. p. 27.

PODOCYS'TIS, Ktz.—A genus of Dia-
tomacea?, Cohort Surirellea?.

Char. Frustules sessile, cuneate ; valves

convex, obovate, with a median line, trans-

verse continuous, and intermediate granular

stria?.

P. americana, Bailey (PI. 42. fig. 21).

The only species ; marine = P. adriatica,

Ktz. =Doryphora elegans, Roper.
Bibl. Bailey, Smith. Contrib. 1854 ; Ktz.

Bac. p. 62. t. 7 ; Roper, Mic. Jn. ii. p. 284

;

Rabenht. Ft, Eur. Air/, i. p. 60.

PODOCYS'TIS, Lev. = Melampsora. See
Ubedinei.
PODODIS'CUS, Kg.—A genus of Dia-

tomacefe.

Char. Frustules single or concatenate,

with a marginal stalk ; valves circular, con-
vex. Marine.

No markings visible under ordinary illu-

mination.

P. jamaicemis (PI. 13. fig. 16). Stalk

elongate, weak. Diameter 1-840".

Bibl. Kiitz. Bacill. p. 51 ; Sp. Alg. p. 26.

PODOPH'RYA, Ehr.—A genus of Aci-
netina (Infusoria).

Char. Suckers neither on a trunk nor
ramified ; body without a sheath, but pe-
dunculated. P.fixa (PI. 23. fig. 5, a & 6).

Bibl. Ehr. In fits, p. 305 ; Clap, et Lach.
Etudes, 381 ; Reprod. des Aci», 108.

PODOSI'RA, Ehr.—A genus of Diato-
niacefe.

Cliar. Frustules concatenate, with a la-

teral stalk
; valves circular, punctate, con-

vex. Marine.
Stalk attached to the centre of the valves.

P. hormoides (PI. 14. fig. 34). Diameter
1-650".

'P. Montagnei (Melosira globifera, Ralfs).

Diameter 1-600".

P. maculata, Smith, Diat.

P. compressa, "W. & A.
P. Item's, Gregory.
Bibl. Kiitz. Sp. Alg. p. 26; Smith, Brit.

Diat. ii. 53 : Rabenht.' Fl. Eur. Alg. i. p. 37.

PODOSPHE'jSTA, Ehr.— A genus of
Diatomaeeas.

Char. Frustules attached, sessile, wedge-
shaped in front view ; ends indented so as

to produce a black line (vitta) in the front

view ; valves convex, obovate, with a lon-

gitudinal median line and transverse strias,

but no nodules. Marine.
The strise consist of rows of dots, some-

times distinct by ordinary illumination, at

others not so.

P. Ehrenbergii (PI. 13. fig. 17). Length
1-240".

P. Lyngbyei. Length 1-350".

Bibl. Smith, Brit. Diat. i. p. 82 ; Kutz.
Bacill. p. 119 ; Sp. Alg. p. 110.

PODOSPO'RIUM,' Lev. = Melampsora.
See UnEDiNEi.
PODOS'TOMA, Clap, et Lach.—A genus

of Amcebina (Rhizopoda).
Char. An Amoeba with nucleus and one

contractile vesicle with two kinds of pseudo-
podia, one for locomotion and the other for

nutrition. Fresh water near Berlin.

Bibl. Clap, et Lach. Etudes, 441.

PODU'RA, L.—A genus of Insects, of the

order Thysanura, and family Podurellaa.

This genus has been greatly subdivided.

In its extended signification, the characters

consist in the thorax being distinct from the

abdomen, and in the presence of a forked

tail, bent under the abdomen when not in

use, and enabling the animals to move by
springing or jumping, whence the common
name of springtails applied to them.

They are of a leaden appearance, and
found in shady damp places, as under flower-

pots or stones, in cellars, &c, and are about
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1-20 to 1-10" in length. They may be
caught by placing a little flour upon a piece

of paper in their haunts.

Podura.

Magnified about 15 diameters.

The body is covered with scales (PI. 1.

fig. 12), which are used as test-objects.

Those of P. plumbed] the so-called common
springtail, are usually recommended ; but
we believe that the most common Podura is

not this species. This is, however, a matter
of little importance, because the scales of

several species, belonging to even different

genera, are exactly similar, both in form and
markings.

See Scales of Insects and Test-
Objects.

Bibl. Gervais, Wahkenaer's Aptcres, iii.

and the Bibl. therein ; M'lntlre, Mo. Mic.
Jn. i. p. 203 ; 1870, p. 1 ; Beck, Mic. Trans.

1862, p. 84; Lubbock, Trans. Linn. Soc.

xxiii. 429 & 589.

POLAR'ISCOPE.—A term employed to

designate a polarizing apparatus, consisting

of a polarizer and analyzer. See Introduc-
tion, p. xviii.

POLARIZATION OF LIGHT.— The
phenomena exhibited by microscopic ob-
jects, when viewed by polarized light, are

perhaps the most beautiful and interesting

of those connected with the use of the
microscope. The extreme brilliancy, trans-

parency and variety in the colours deve-
loped cannot be equalled, much less can they
be represented by illustrations, although the

figures in PI. 31 may give some idea of the
manner in which they are arranged in cer-

tain objects.

The ordinary arrangement of the parts of

the polarizing apparatus scarcely needs de-
scription,—the polarizer being placed be-
neath the object and the analyzer above it,

the polarizer and analyzer usually consisting

of two Nicol's prisms, or two plates of tour-

maline. Some artificially prepared crystals

exert a powerful polarizing action, and may
be used either as polarizers or analyzers, or

as both ; among these the salt of Quinine
called Herapathite occupies the first place.

Others form interesting analyzers, some of

which have been noticed under Analytic
Crystals and Dichroism.
Numerous salts and other crystalline

bodies, which powerfully depolarize the

already polarized light, and exhibit beauti-

ful colours, are mentioned under their re-

spective heads ; some of these may be enu-

merated here—as the oxalate of ammonia,

of soda, and of chromium and ammonia,
the oxalurate of ammonia, the acetate of

copper, chlorate of potash, the prismatic

form of the ammonio-phosphate of mag-
nesia, the ammonio-phosphate of soda, the

sulphates of cadmium and of magnesia, sele-

nite, salicine, uric acid, &c.

Many animal bodies and tissues also

possess considerable depolarizing power—as

horse-hair, portions of feathers, sections of

quill, of hoof, horn, &c.

The influence of vegetable structures on
polarized light has been long known, but

only recently thoroughly investigated, by
Von Mohl, whose interesting account we
are able to confirm ; and a brief notice

of it is desirable here. In a communica-
tion with which he has favoured us, he
recommends the following arrangements as

most convenient. As it is desirable to

obtain as much light as possible, a glass

prism is preferable to the ordinary mirror

for illumination ; Nicol's prisms are prefer-

able to tourmaline or Herapathite for the

polarizer and analyzer; and the latter should

be as large as possible. .Further, the light

emerging from the polarizer should, if

possible, be condensed by an achromatic of

large aperture ; or the condensation may be
effected by a hemispherical flint-glass lens,

5 lines in diameter, having its plane face

turned towards the object. The objectives

must be of large angular aperture : a power
of 4-10" is sufficient for most objects; but
1-4", and even 1-8" objectives may be made
to transmit sufficient light. It is requisite

to provide plates of the doubly-refracting

substances mica and gypsum, mounted so

that they can be inserted between the po-
larizer and the condenser, and revolved

horizontally while so placed. Those of mica
are used for detecting weak degrees of

doubly-refracting power, being of such
thickness as to give a grey field with a

white or black object when the prisms cross.

The thin lamina?, of which six may be pro-

vided, from the thinnest possible upto l-20'"j
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should be cemented with Canada halsam be-
tween glass plates. For obtaining colours,
plates ofgypsum, similarly mounted, are best.

Von Mohl prefers such as give a red field,

and provides plates of different thickness,
giving the reds of the different orders of

Newton's rings.

It is easy to ascertain whether an organic
body shows positive or negative colours,

by comparing its colour, when seen with a

plate of gypsum in a certain definite posi-

tion, with the colour given under the same
circumstances by a strip of glass brought
into a state of tension by slight bending, or

with the colours of a suddenly-cooled glo-

bule of glass. In this way the author de-
termined that the fibres of a spiral vessel

displayed negative colours, and the laminre

of a starch-corpuscle positive colours, and
then applied these organic structures, by
comparison, for ascertaining the properties

of other objects. The objects to be exa-
mined should be mounted in a liquid or

other substance rendering them as transpa-
rent as possible, such as concentrated gly-

cerine, Canada balsam, or an essential oil.

When ordinary globular or cylindrical

cellular tissues are viewed by cross sections,

their substance is seen to be doubly refrac-

tive ; for when the prisms cross, the circular

sections of the cell-walls appear like rings

of bright light on a black ground, but with
the ring divided into four quadrants by dark
stripes, as if a black cross lay over it ; when
the prisms are placed parallel, the parts of

the section previously bright appear dark,

and vice versa, on a blight field. If a sec-

tion of polyhedral cellular tissue is viewed
in the same way, the appearances are

somewhat different, since the cut edges
are here straight lines, variously inclined

towards the prisms ; those which are per-

pendicular to the prisms are invisible,

while those standing obliquely are bright

in their whole length. In general, cell-

membrane acts the more powerfully on the
light the denser its substance, and soft col-

lenchymatous tissues are far less powerfully

doubly-refractive than wood-cells. When
the cells have the walls much thickened, it

is common for the primary cell-membrane
to be much more powerfully refractive than
the secondary layers. The influence of cel-

lulose membranes upon polarized light is not
much affected by bleaching them with nitric

acid and chlorate of potash (Schultze's re-

agent). It has been supposed that the
remarkable effect produced by the epidermis

of Eqnisetum hyemale is attributable to the

silex there present; but Mohl finds the action

greatby weakened by destroying the organic

matter by a red heat. But this heating doe3

not remove the power there, nor in the Dia-

tomacese, of which Mohl confirms Bailey's

statement, in contradiction to Ehrenberg,
that various species of Navicula, Synedra,

Pleurosiymfi, and Melosira are decidedly

doubly refractive.

Very remarkable phenomena are pro-

duced when the polarized light is made to

pass through plates of mica or selenite. In

the first place, thin plates of mica often

allow of the discovery of a doubly-refracting

power too feeble to be detected by the

prisms alone—the degree of illumination of

the object being slightly different from that

of the field on which it is viewed. But the

most important matter is the revelation, by
the use of the selenite plates, of the existence

of positive and negative characters, like

those of positive and negative crystals, in

the chemically distinct constituents of ve-

getable tissues.

Let us suppose that between the lower
prism and the object is placed a plate of

selenite giving a red field ; the plate is then

rotated so that its neutral axes are at an
angle of 45° with the prisms. A section

of a cylindrical vegetable cell will be seen

to be divided into four quadrants : the two
alternate quadrants, whose middle lines cor-

respond to the neutral axes of the selenite,

are either blue or green, the other two
yellow or red : if the selenite is then rotated

so that its neutral axes are perpendicular to

the prisms, the colours will be all lost ; but

on continuing the rotation, they reappear in

the reverse order—what was blue appearing

yellow, and vice versa. When the walls are

rectilinear, all the cell- walls perpendicular

to one of the prisms will give the colour of

the field, all those which run parallel with
one of the neutral axes of the selenite plate,

or form no great angle with it, will be blue,

those parallel with the other axis yellow.

It is found that vegetable structures fall

into two classes in reference to these colours,

in one of which classes all layers lying ob-

liquely in the direction of a right-wound
screw are tinged blue and yellow, those

oblique in the opposite direction yellow or

red ; in the other class, the colours under-

the same conditions are just the reverse; so

that one class are optically positive, the

other optically negative.

The optically negative are the ordinary
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cell-membranes of the internal organs of

plants, whether in their natural condition

or cellulose purified by the help of nitric

acid and chlorate of potash : collenchyma,
horny endosperm-cells, the gelatinous cells

of Alga?, &c, all agree in this property.

Optically positive colours are given by cell-

membranes of periderm aud the cuticular

layers of epidermal cells. The contrast of

the positive and negative colours of the cuti-

cle and other parts of the cell-wall is well
seen in the epidermis of Aloe. The diversity

of colouring under polarized light here cor-

responds to the diverse behaviour under
treatment with iodine after maceration in

solution of potash (Secondary deposits).
The longitudinal sections of all behave

like the cross sections ; but the appearances

are not so clear. When side views of the

surface of cells are obtained, the phenomena
are very varied ; but these are best seen in

vessels or ducts when the thickening layers

are in the form of spiral bands. Thus, if

one of the spiral vessels of Mvsa is placed
(its spiral somewhat drawn apart) with its

long axis perpendicular to one of the prisms,

the fibres on the upper side turn to the left,

those on theunderside towards theright; and
when the selenite plate is interposed, they
exhibit the complementary colours. When
the side walls of cells have obscure striation,

as in the cells of Conifers, the liber-cells of

Apocynea?, &c, the membrane gives evi-

dence of its fibrillar structure by the yellow
or blue colour developed with the selenite

plate. If fibres of a spiral vessel cross at

right angles, aud they are pressed together,

they neutralize one another where they
cross : when the prisms are used alone, the
crossing points are black, the rest of the
fibres white ; when the selenite plate is

interposed, the crossing points exhibit the

colour of the field, and the uncrossed por-

tions of the fibre are blue or yellow accord-

ing to position.

The vicinity of a round bordered pit, as

in the wood-cells of Firms, exhibits a black

cross when seen perpendicularly bypolarized
light. The black cross and the colours ex-
hibited by starch are well known. Chloro-
phyll does not seem to act on polarized

light, nor the primordial utricle of cells,

except a trace when contracted by weak
alcohol.

The polarization apparatus is exceedingly
useful for the detection of crystals (Rapui-
des) in vegetable tissues, when they are so

small as to be easily overlooked, and the

larger kinds form beautiful objects with, and
often without the selenite plate. See
Muscle.

Bibl. Ilerschel, Encycl. Metropol. art.

Light; Pereira, Lectures on Polarized Light,

by B. Powell; Brewster, Optics; Erlach,

Mik. Beobacht. iib. organ. Element, beipolar.

Licht, Miiller's Archiv, 1847 ; Valentin, D.
Vntersuch. $c. 1861 ; Lobb, Qu. Mic. ,Tn.

viii. p. 107 ; Carpenter, The Microscope

;

Beale, How to Work, fyc.

POLLEN.—This name is applied to the

coloured pulverulent substance familiar to

every one as occurring scattered in the in-

terior of full-blown flowers ; it is produced
in the anthers, the (usually) stalked club-

shaped organs which stand in one or more
circles between the floral envelopes and the

pistils, and is discharged from them when
ripe, in order to fertilize the ovules. When
slightly magnified, the pollen of most
flowers appears to consist of granules, of

different size and colour in different plants ;

hence the individual particles are called

pollen-grains or granules (PL 82). Exami-
nation under a sufficient magnifying power
shows that the simple or typical forms of

pollen-grains are single free cells filled

with fluid matter : more complex forms
occur in many cases, which, however, may
be simply characterized as simple pollen-

grains, permanently coherent into definitely-

formed groups.

The pollen-grain may be examined as to

its form and structure, its contents, and its

development.
The forms of simple grains presented in

different plants are tolerably varied—sphe-
rical (PI. 32. figs. 8-10, 22, 23, 25) and
elliptical (figs. 6, 11, 29) being perhaps
those most common ; but besides these, nu-
merous geometrical forms occur, such as

tetrahedral (fig. 14), polygonal (figs. 16, 27,

28), cubic (fig. 19). But it must be noted
here that the forms frequently vary accord-

ing as the pollen is viewed dry or in fluid,

since the elliptical and allied forms often

expand into a spherical form, when they
absorb liquid (figs. 18 & 20 a, b, c). The ex-

planation of this will be given presently. The
external appearance is further greatly influ-

enced by minor peculiarities of form, such
as ridges, spines and processes of different

kinds ; these, however, are referable to the
structure of the outer coat.

The ordinary structure of the coats or the

cell-wall of the pollen-grain is that of a
delicate internal cell-membrane, with an
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outer, thick and resisting- layer, which may
be regarded as the Cuticle of the inner or

proper membrane of the cell. In a few
cases the inner membrane alone exists, as

in the cylindrical pollen-cells of Zostera

and some other aquatic plants. In other

cases the outer or cuticular coat presents a

more complex structure, and two, or, it is

said, even three layers may be distinguished

in it ; these, however, seem to be merely a

lamination of the outer coat. The condi-

tions in some of the Coniferoe are different

from this, and will be alluded to presently.

The inner membrane is exceedingly deli-

cate and homogeneous: in ordinary spherical

or oval grains it accurately lines the outer

coat; in some of those forms which present

processes of various kinds, such as Oenothera,

it seems to us that the inner coat does not

extend into these processes in the mature
pollen. The outer coat exhibits, as to sur-

face, every variety of appearance, from
smooth, through granular and spiny, to

pseudo-cellular arising from reticulated

ridges ; in addition to this, the processes

just alluded to give a very peculiar aspect

to many kinds of pollen. Besides these, we
find in all cases markings appearing like

pores, or others like slits (which become
furrows when dry), or both together, and
these in varying number in different cases.

The colour of the pollen presents great dif-

ferences ; although usually yellow, it may
be whitish, red (Verbascum), blue {Epilo-

hiwm aiif/iis/ifolium), even black (tulip) : this

colour resides in the outer coat. The outer

coat also exhibits, in the majority of cases,

a secretion upon its surface, of a viscid cha-
racter, usually described as oily, but appa-
rently consisting of a viscid matter not

readily soluble in water, remaining from
the dissolved parent cells. It would seem
to be the substance which holds together

the pollen-grains in those cases where it

consists of waxy masses, readily breaking; up
into small fragments (Ophrydeous Orchids).

In the Onagraeea? the pollen-grains are

loosely connected by slender viscid fila-

ments, which appear to derived from the

same source.

The more detailed explanation of the

character of the pores &c, the projecting

processes, and the compound conditions of

pollen will be understood better after a

sketch of its development.

The anther, in which the pollen is formed,

consists in its younger stages of a minute,

solid, cellular papilla or cylindrical body;

at an early period a distinction becomes
manifest in its cells : a single vertical row,
lying in the position of the axis of each
pollen-chamber (or loculus), presents a
different aspect, from its cells exceeding the
surrounding ones in size ; and these rows
undergo a special development to produce
the pollen-grains, while the surrounding
layers are developed into the tissues forming
the coat or wall of the anther, and its mid-

Fig. 502. Fig. -093.

Fig. 594.

CL Ci CM

Vertical sections of a cell of a young anther of the
Melon, showing the gradual separation of the regions.
CE, epidermal cells ; C/, cells of the wall ofthe anther

;

Ci, cells lining the loculi ; CM, cells from which the
pollen is developed.

Magnified 100 diameters.

rib or connective (see Anther). The cells

of the primary row multiply by cell-division

with the general increase in size of the
anther (figs. 592-594), until at length they
form relatively large masses of cellular

tissue composed of large squarish cells

filled with granular contents, well defined
as constituting a distinct tissue from the
walls of the pollen-chambers. A new
change then takes place; the contents of

each cell secrete a layer of cellulose, which
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does not adhere to the wall of the parent

cell to form a layer of secondary deposit,

but lies free against it, so that a new free

cell is formed within each old one, nearly

filling it. The walls of the old cell (form-
ing a connected parenchymatous tissue)

then dissolve, so that the new cells be-

come free, no longer merely in their parent
cells, but in a cavity which is to constitute

the pollen-chamber or loculus of the anther.

These free cells are the parent cells of the

pollen of authors. A new phenomenon soon
occurs in these. These parent cells divide

into four by ordinary cell-division, either

by one or by two successive partings by
septa at right angles to each other but both
perpendicular to an imaginary axis (as when
an orange is quartered), or by simulta-
neously-formed septa which cut off por-
tions in such a manner that the new cells

stand in the position of four cannon-balls
piled into a pyramid (tetrahedrally). These
new cells are the special parent cells of the

pollen ; and in each of these the entire pro-
toplasmic contents secrete a series of layers,

which in the ordinary course, by the solu-

tion of the primary walls of the special

Fig. 596. Fig. 597.

Pollen-grain of the Meion in various stages of de-

velopment.
Magnified 100 diameters.

parent cells upon which they were applied,

become the walls of free cells, which con-

stitute the simple ordinary pollen-cells.

These subsequently increase in size ; and
their outer laminae assume the characteristic

form and appearance while free in the

chamber of the anther (figs. 595-597).

In referring the peculiarities of many
kinds of pollen to circumstances connected
with the development, it may be noted, in

the first place, that the mode of division of

the parent cells into quarters often influ-

ences the ultimate form of the pollen-grain :

thus, when the division is by two planes at

right angles, the original form of the pollen-

grain will be elongated, and the ripe grain

will probably be elliptical, while, when the

division is " tetrahedral," the grains may
retain the form thus produced, or be slightly

modified and become polygonal, or, as is

more common, they expand more readily

than the others into a sphere. But there is

no absolute rule here ; we find even the

tetrahedral and the polar division occur

together among the parent cells of the same
anther. In the next place, a compound
condition of the pollen-grains (PL 32. figs.

7, 17) is readily explicable by referring it to

an arrest of the process of subdivision ; so

that if the walls of the special parent cell

do not dissolve, the pollen-grains will be
left in groups of four ; and if the parent
cells do not become singly detached in the
antecedent process of solution, the grains

may be still developed in the same order
and manner, and remain connected in greater

or smaller masses or groups, each enclosed

in its special parent cell, itself connected
with a number of others of the same gene-
ration by the persistence of the walls of the

cells in which the parent cells were deve-
loped. This explains the compound pollen

of the Acacias (PL 32. fig. 27), and, as an
excessive form, the waxy pollen-masses
which occur in the Orchidacete and Ascle-
piadacese. It is sometimes stated that the
pollen-grains of these compound forms are

merely connected together by the viscid

substance remaining from the solution of

the parent cells ; but this would render such
cohesions indefinite in character, instead of

being regular ; at the same time it will be
understood that the solution may have ad-
vanced so far that the grains merely hold
together slightly, and may readily be sepa-

rated. This is not the ease, however, with
the majority of compound pollen-grains.

When pollen-grains do become free, the

viscidity of their surface is probably refer-

able to the dissolved parent cells.

The metamorphoses of the outer coat or

cuticle of the pollen-grain are very remark-
able, and not yet at all understood ; the
granulations (PL 32. figs. 11, 12), spines

(figs. 8, 9, 22, 26), reticulations (figs. 13, 23,

27, 28), &c. characterizing mature grains

make their appearance in the interval be-
tween the solution of the special parent
cells and the bursting of the anther, while
the pollen-grains lie free within the latter

;

their production is accompanied by a gene-
ral growth and expansion of the pollen-
grain. We have observed that the outer
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coat is often deposited as a. very thick layer

inside the special parent cell, and that, when
the latter dissolves, the outer coat of the

pollen-grain is also in a softened condition,

and becomes stretched by the expanding
inner coat, finally forming a comparatively
thin layer on the ripe grain (e. (/. in Tra-
descautia). The mode of origin of the

markings, like those on Spores and on the

cuticle of HeNebonis &c. (see Epidermis),
is altogether unknown

;
probably all the cases

are referable to one cause.

It has been mentioned that the mature
pollen-grain exhibits pores or slits. We
believe they should rather be regarded as

thinner places in the outer membrane. Their

number and position varies much, as will

be indicated presently on referring to some
of the principal types of form of pollen.

The slit-like markings are generally ac-

companied by a peculiar shrinking of the

pollen when diy, the coat collapsing at

the thin places, so that grains of this

kind appear oval or angular, not clearly ex-
hibiting the slits (which then becomefur-
rows) ; but they swell out and display the

latter clearly when placed in water or di-

lute acids (PI. 32. figs. 18 & 20). When
the so-called pores exist, they are either

like simple pores (PI. 32. fig. 10), or they
may be provided with little disk-like pieces

or lids, which i'all oft' and leave them bare

when the pollen-tube is formed (figs. 13 &
22). In all cases, however, we believe that
the outer coat is extended over the whole
surface, and that the slits and dots are

merely thinner places ; moreover, in certain

cases (Leschenmdtia, a quaternate pollen)

we have seen the thickening layers of the

young pollen-grain, inside the parent cell,

exhibit pits (exactly comparable to those of

ordinary pitted cells) at the places corre-

sponding to the future pores, and, curiously

enough, in some cases at least, the pits of

adj acent pollen-cells corresponding, although
in the mature expanded compound grains

they were far separated. Sometimes the
lids are found at the end of short projecting

processes (PI. 32. fig. 22). The pollen of
Oenothera and allied genera exhibit remark-
able conditions, which have been mistakenly
described. The form of the grain is that of

a depressed sphere with three large equi-
distant truncated cones projecting pretty

nearly in the same plane. The outer coat

is thick, except at the ends of the conical
masses ; and two lamina? are distinguishable

(PI. 32. fig. 14). The outer coat thins off

towards the end of each process. It ap-
pears to us that the inner coat or true

pollen-membrane does not extend into the

processes at all, but is globular, and that a

semifluid deposit occupies the space between
the inner coat and the outer, in the cavity

of the tubular processes. Now, supposing
such a deposit to become hardened and,

after circumscissile fission, pushed off as a

plate by the advancing pollen-tube, instead

of giving way and expanding, we. should

have the lid occurring in Cucurbita Pepo
(PL 32. fig. 22) and other cases.

In Mimulus moschatus (PI. 32. fig. 24)
the slits or furrows are curved, and in

NymphceaJPimts, and other cases still more
complex.

It has been stated that the pollen is the

agent of fertilization of the ovules in the

Flowering plants. When scattered from
the anthers, that portion of the pollen

which falls upon the stigma (and frequently

other portions falling upon nectaries or

secreting surfaces) swell slightly, and ger-

minate, as it were, sending out a delicate

tubular process from one or more of the so-

called pores or slits (PI. 32. fig. 30), which
processes (the pollen-tubes) insinuate them-
selves between the loosely packed cells of

the stigma, and, continually elongating,

make their way down the style and along

the conducting tissue to the ovules. In the

Conifers; the pollen-gTains fall directly upon
the micropyle of the naked OvrLE, and
send their pollen-tubes into it. The pollen-

tube is produced by the development of the

inner or proper coat of the pollen into a

tubular filament. When pollen-grains are

placed in dilute sulphuric acid or in syrup

(sometimes in water), they absorb liquid,

swell, and their contents partly exude from
pores &o., either to a slight extent, as a

little " hernia," as it were, of the inner

membrane, or in large quantity in a worm-
like, irregular mass ; in the latter case the

coagulation of the surface often produces a

pellicular coat. These exuded masses are of

course distinct from the true pollen-tubes

produced under natural conditions.

The fluid contents of the pollen-grains

consist of a granular viscid protoplasm, with
minute starch-granules and (apaprently)

oil-drops, making together what has been
called the fuvi/ia, which increases in density

as the pollen ripens. The starch-granules

exhibit molecular motion in the pollen-

tube, and still more clearly when they

escape by rupture. The granular content*
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of the pollen-cell, which are always ren-

dered opaque by the action of water, are

gradually transferred to the pollen-tube as

it elongates.

Connected with this point is the pecu-
liarity exhibited by the pollen of the Coni-
fers?. In the Abietineie the form of the gra-

nules is very peculiar—elongated, curved,

and with bulging ends ; and, according to

Schacht, a distinct internal cell exists, at-

tached at one side in the cavity of the ordi-

nary pollen-cell, this internal cell dividing

and growing out as the pollen-tube when
the pollen-grain conies upon the ovule.

The pollen of the Cupressineas is spheroidal

:

but free cellules appear to be formed in the
pollen-tubes during the fertilization. These
conditions, which are not yet satisfactorily

cleared up, indicate a relation to the sper-

matozoid-produciug spores of the Marsilea-
cea;, &c, analogous to that between the

Gymnospermous ovules and the ovule-spores

of those Cryptoganiie families.

It has been imagined that the form and
structure of the pollen-grains might have
some relation to the general structure of

the plants, and might serve as an indication

of systematic position and affinities. But
there appears to be no definite relation

;

very varied pollen occurs within the limits

of the same family, and very similar pollen-

grains in families widely distant. There
appears, however, to be a certain relation

within the limits of genera. It may be per-

haps generally stated that the Monocotyle-
dons have frequently one pore or furrow

;

the Grasses often three pores, as is the case

with many Dicotyledons, many of which
have more, while a large number of the
families of the latter division exhibit both
pores and slits. As microscopic objects, it

is most convenient to class tire forms arti-

ficially, or according to structure ; and we
give a brief list of the principal varieties

arranged under this point of view.
The pollen-gTains of Zostera, Zanichellia,

and other submerged aquatic plants, have
no cuticle or outer coat ; all other known
forms possess one or more outer layers.

A. Outer coat without furrows or pores.

a. Outer coat granular : Strelitzia Segince.

Calla palustris, Croats sativus, 8fC.,

Asarum europccum, Lauras nobilis, <§u,

many Euphorbiaces.

b. Outer coat with papillas : Carina indica.

c. Outer coat with cell-like reticulations :

Ruellia formosa (PI. 32. fig. 23) R.,

strepens, Tribulus terrestris.

In Periphca grceca (PI. 32. fig. 15) and
Apocynum venetum (fig. 7) grains of this

kind are connected in fours in one plane
;

in some LusultB tetrakedrally.

B. Outer coat presenting longitudinal fur-

rows (or folds').

* One furrow (the form of most Mono-
cotyledons).

a. Outer coat finely granular : common
in Monocotyledons ; among the Dico-

tyledons, in Myrica cerifera, Magnolia

grandiflora, Liriodendron tulipiferum,

8rc.

b. Outer coat granular, spiny : Kymphcea
alba.

c. Outer coat with cell-like reticulations :

Semerocallis fulva, and other Monoco-
tyledons.

d. Outer coat with irregular reticulations:

Alstro?meria Curtisiana.

Among the Orchidese are found quater-

nate gTains belonging to this gxoup.

** Outer coat with two furrows : a rare

form, occurring in species oiPonte-

deria and Amaryllis, Tarn us commu-
nis and elephantipes, Tigridia pavo-
nia, Calyca»thusJloridus, fyc.

#** Outer coat with three longitudinal

furrows.

a. Outer coat granular. One of the com-
monest forms : Quercus Rubur, Viola

odorata (PI. 82. fig. 6).

b. Onter coat with short spines : Cactus

fiagelliformis, Viscitm album.

c. Outer coat with cell-like reticulations :

Statice (PL 32. fig. 29), various Cruci-

ferae.

*«** Outer coat with more than three

furrows.

a. Four : very rare as normal, Houstonia

ccerulea, Ccdiela odorata; occasionally

occurring where three is the normal
number, as in Solatium tuberosum.

b. Six : some of the Labiatas and Passi-

florese (PI. 32. fig. 20), Ephedra dista-

chya, Heliotropium grandiflorum.

c. A large number of furrows : many
Rubiacese, e. g. Sherardia arvensis (PI.

32. fig. 18;.
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The pollen of the Pines is related to this

group, also that of Nymphaa Lotus, Victo-
ria regia, arid other plants, where the fur-

rows or thin places occupy the greater part
of the wall, and the outer coat forms only
segmental pieces. In Minadva moschatus
(PI. 32. fig. 24) a very remarkable appear-
ance arises from the furrows running in

a curved or spiral direction ; and analogous
conditions are met with in Thunbergia (data.

C. Outer coat with pores.

* A single pore : Grasses, Sedges, Ty-
pha angustifolia, Sparganium ra-

mosum.

** Two pores : Colchicum, and a few
other Monocotyledons; also Brous-
sonetia.

*** Three pores.

a. Outer coat granular : Dipsaceaa, Urti-

cacere, Ouagraceas (here the pores form
projecting processes (PI. 32. fig. 14);
and in Morinda persica this is still more
the case) ; Cucumis satirus.

b, Outer coat with cell-like reticulations :

many Passiflorese (with large lids, P.

ccerulea (PL 32. fig. IS), alata, §c).

**** F0U1- pores.

a. Pores on the equator : Pistacia tere-

binthus, Campanula rutundifolia, SfC

b. Pores not equatorial : Passiflora ker-

mesina, Impatiens Bahamina (PI. 32.

fig. 21) (NoK-me-tangere).

***** More than four pores.

t Distributed regularly.

a. On the equator : Almts glutinosa, VI-

mus campestris, Collomia linearis, Cam-
panida Speculum.

b. All over the grains : Basslla alba (PI.

32. fig. 19).

tt Scattered irregularly.

a. Outer coat slightly gTanular : many
Nyctaginese, Convolvulaceaj, Chenopo-
diaceoe, Alsineae, Alisma Plantago (PI.

32. fig. 10), Plantago lanceolata, liibes

nigrum, Cactus Opuntia, fyc.

b. Outer coat granular and spiny : Cucur-
bita Pepo (with lids, PI. 32. fig. 22),
Malvaceae (PI. 32. fig. 26).

c. Outer coat with cell-like reticulations :

Polygonum ampbibium, persicaria, Co-
ba-a scandens.

Compound porous forms occur in some
of the Onagracete, and in Drimys Winteri,
where four grains are conjoined tetrahe-
drally. In the Mimoseae groups of eight
or sixteen (PI. 32. fig. 25) occur in various
forms. In Lcschenaultia formosathe grains
are quaternate, lying in one plane.

D. Outer coat with both furrows and pores.

* Grains rounded or depressed, with
three depressions, each with a pore :

most Dipsaceas and Geraniacere
(sometimes only two occur, PI. 32.

fig. 22).

** Three furrows and three pores.

a. Outer coat granular; a very common
form among Dicotyledons.

b. Outer coat spiny : most Composites.

c. Outer coat with cell-like reticulations
;

rare : S'yringa vulgaris, Ligustrum vut-

gare, Greicia occidentulis, and other
species.

*** Outer coat with more than three

furrows, each with a pore. Some-
times abnormally, instead of three,

but normally in most of the Boragi-
naceae and Polygalacese.

**** Six to nine furrows, three con-
taining a pore : Lythracese, Mela-
stomaceae, Combretaceae.

***** Three or four furrows, with six

or eight papillae : Keurada proctim-
bens, fyc.

****** Three furrows and three papillae

not in the furrows : Carolinea cam-
pestris, &c.

Amyloid corpuscles exist in the fovilla of
some pollen-grains in the form of very small
grains which are stained blue by iodine.

Related compound forms occur in the
Ericacea3 and EpaoridaoesB, where the grains
are tetrahedrally arranged (PL 32. fig. 17).
Other aberrant forms occur in which the
single grains are cubic or dodecahedral

;

and in the Cichoraceae polyhedral forms of
complicated character are common (PL 32.

figs. 16, 27, 28).

Mature pollen-gTains should be observed
dry (as opaque and transparent objects), and
in water or glycerine ; in some cases, in oil

;

treatment with acids is also useful in making
out structure. In observing the develop-
ment of pollen, it is necessary to wet the
object with a solution of sugar or gum

;

otherwise the appearances are altogether

changed through endosmotic action.
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Bibl. Nageli, Entwick. des Pollens, Zu-
rich, 1842, and his paper? on Cell-foruiation

translated in Pay Society's Vols, for 1846
and 1847 ; Hofmeister, Botanische Zeitwng,

vi. 1848 ; Gieswald, Linneea, xxv. p. 81

(1852) ; Sehacht (Conifers), Beitray z.

Botanik, Berlin, 1854 ; Saccardo, Nuoco
Giorn. Bot. Nat. 1872.

POLLEN-TUBE.—Some remarks upon
the relation of the ovule to the pollen-tube

during impregnation have been made under
Ovule. When a perfect pollen-grain comes
into contact, either through the agency of

insects, wind, or gravity, with a fully

matured stigma, or is artificially placed on

one, it becomes adherent to the terminal

cells of the stigma in consequence of their

being more or less covered with a viscid

secretion. Either the pollen-grain remains

in its first position, or the stigmal cells in

the neighbourhood increase in length and
more or less envelop and clasp it. Under
the influence of heat and the adhesive

matter, the internal structures of the grain

undergo rapid change, and shortly the

internal homogeneous cell-membrane pro-

trudes through one of the openings in the

external coat, and, nourished by the viscous

secretion, grows rapidly. A fine tube results,

which is composed of a homogeneous cell-

wall, which contains the fovilla, some ofthe

granules often presenting movements ; this

delicate tube penetrates between the cells

of the stigma by the force incident to

growth ; and the pollen-grain is prevented

from being affected by this force, for it is

glued on to the stigma ; but if water be
applied and the gummy matter be weakened,
the grain moves away and the tube appears.

The growing tube, nourished by the juices

of the female organ, passes into the connec-

tive tissue, whose cells are lax and sur-

rounded by granular protoplasm, and thence

to the placenta and ovule, or to the ovule at

once.

The growth of the tube is very rapid

in some and slow in other plants; and its

length depends upon that of the stigma,

style, and interovarian structures. The
tube is cellular in some Monocotyledons

;

but no cell-wall stretches across in Dicoty-

ledons, and we have found the tubes bi-

furcating in Violacese.

POLYAC'TIS. See Botrytis.
POLYARTHRA, Ehr.—A genus of Ro-

tatoria, of the family Hydatinsea.

Char. Ej'e single, cervical ; foot absent

;

body with six cirrhi or fins on each side.

Jaws each with a single tooth.

1. J', platyptera (PI. 35. fig. 19). Body
ovato-subquadrate, fins ensiform serrate.

Aquatic ; length 1-190".

2. P. trigla. Fins setaceous. Aquatic
;

length 1-190".

Bibl. Ebrenberg, Infus. p. 440.

POLYCLI'NUM, Sav—A genus of Tu-
nicate Mollusca, of the family BoTBYLLiDiE
(p. 110).

P. aurantmm. Consists of little rounded
orange masses, fixed to rocks by a short and
thick peduncle.

Bibl. Forbes and Hanley, Brit. Mollusca,

i. 14.

POLYCOC'Cmr, Sant.—A genus of

Micro-lichens, parasitic on the prothallus of

Stereocaidon condensatum.

Char. Spores eight, small, two-locular,

brown.
BrBL. Lindsay, Qu. Mic. Jn. 1869, p. 343.

POLYCOC'CUS, Kiitz.—Probably be-

longs to Microcystis.

POLYCO'PE, G. 0. Sars.—A bivalved
Entomostracon of the Cladocopa group.
Upper and lower antennas both natatory

and setiferous. Two pairs of posterior

limbs, the first natatory, the second bran-
chial. No eyes. No heart. Intestine im-
perforate. Valves circular, thin, smooth,
or ornamented. Marine. Recent and
fossil.

Bibl. Brady, Tr. Linn. Soc. xxvi. 470.

POLYCYSTLNA, Ehr.—A family of
Rhizopoda Radiolaria (Muller), or a family
of the order Echinocystida, class Bhizo-
poda (Claparede).

Under every classification these beautiful
microscopic objects must be associated with
the Acanthometrina and Thalassieollina.

Miiller distinguishes the Polyeystina as an
animal enclosed in a siliceous foraminated
shell. These shells are very minute and
are of many forms. Spherical, conical, egg-
shaped, and star-shaped kinds are common

;

and in most cases there are siliceous pro-
longations of the body, which are symmetri-
cal and curved, or angular, or branched
(PI. 31. figs. 23-31). The perforations of

the shell are large, and cause it to resemble
a siliceous reticulation rather than a test.

The prolongations of the siliceous skeleton

(for such is the' shell) are not hollow, but
consist of transparent and solid silica, which
is developed during the assimilative pro-
cesses of the animal. The soft parts or

sarcode are amoeboid in structure and pecu-
liarities ; they are contained within the
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cavity of the perforate shell ; and the pro-

longations of it surround the siliceous struc-

tures, protruding often in a pseudopodial
manner. In some instances one siliceous

skeleton appears within another, aud a kind
of division of the sarcode occurs, whilst in

other specimens there is an appearance of

thick sarcode at the extremities of the pro-

duced siliceous processes. The sarcode is

olive-brown or yellowish. The Pol}'cystina

have been discovered on nearly every ocean
floor. Ehrenberg found them at Cuxhaven,
and then in the Antarctic seas ; Bailey

described them from from the depths of the

Atlantic ; Muller studied them in the

Mediterranean, and Hiickel in the Adriatic,

Wallieh in the Indian Ocean ; and Wyville
Thomson, Carpenter, aud Gwyn Jeffreys

noticed them in the deep-sea soundings of

the North Atlantic. The siliceous skeletons

or shells accumulated in thick deposits

during: the last geological periods, and
myriads of these exquisite microscopic forms

may be obtained from many strata in Sicily,

Greece, Oran in Africa, Bermuda, Rich-
mond, Virginia, and Barbadoes. The Poly-

cystina are best examined as opaque objects,

and, if the minute details are required to be

seen, as transparent bodies.

Bibl. Ehr. Monatsber. Berl. Akad. 1846-

1850 ; Miarogeologie, 1854 ; Muller, Ueber

d.Thallass. 8f d. Polycyst.u. Acantlwc. d. Mit-
telm. in Abh. d, konig. Akad. d. Whs. zic

Berlin, 1858 ; Haeckel, Die Badiolarien,

Berlin, 1862; Furlong, Qu. Mic. Jn. i.

1801-04; Claparede et Lachmann, Etudes,

434 ; Wallieh, Trans. Mic. Soc. n. s. xiii.

75 ; W. Thomson, Deep Sea, p. 98.

POLYCYS'TIS, Kiitz. See Clathro-
cystis. Is a Microcystis.

POLYOYS'TIS, Leveille.—A genus of

Ustilaginei (Coniomycetous Fungi), inclu-

ding several of the old species of Uredo

;

P. colchici, P. parallela and P. violce are

British. See Ustilaginei.
POLYE'DRIUM, Nag. — A genus of

Unicellular Algse, family Protococcacese.

Char. Cells single, free, triangular, and
the angles more or less produced and elon-

gated.

Bibl. Rabenh. FI. Eur. Alt/, iii. 61
;

Archer, Qu. Mic. Jn. 1871, 96.

POLYEM'BRYONY.—This term is ap-

plied to a phenomenon occurring sometimes
regularly, sometimes abnormally iu the de-

velopment of the ovules ofFlowering Plants.

In the Augiospermous plants it is usual to

find several germinal masses in the unferti-

lizedembryo-sac(seeOvuLE) ; butordinarily
only one of these becomes impregnated and
developed. Occasionally, however, more
than one commences the course of develop-
ment into an embryo, as in the Orchidacese,
and more especially in the genus Citrus : in

most cases all but one become subsequently
obliterated ; but in the orange this is not
the case, and ripe seeds are met with con-
taining more than one embryo. We have
met with them in other cases.

Another kind of polyenibryony occurs in

the Santalaceaj. Viscum has two or three

embryo-sacs ; these may all have their ger-

minal masses fertilized, and the develop-
ment of the embryos may go on to a certain

point until one takes the lead and the others

disappear.

In the Gymnospermia (Coniferas and Cy-
cadacese), as described in the article Ovule,
there may be one or more (Ta.rus) primary
embryo-sacs, in which are produced several

corpuscula, with secondary embryo-sacs
;

further, the germinal masses of these, after

fertilization, produce suspensors, which
branch at their lower ends, and each pro-

duces four rudimentary embryos, all but one
of them vanishing' during the ripening of

the seeds. Our space only admits of a
brief notice of these interesting phenomena,
on which much interesting information will

be found in the works referred to below.

Bibl. Meyen, On Impregnation and Poly-

embryony (Berlin, 1840), transl. in Taylor's

Scientific Memoirs, iii. p. 1 ; R. Brown, Ann.
Nat. Hist. xiii. p. 368; Mirbel and Spach,
Ann. des Sc. Nat. 2 ser. xx. p. 257 ; Criiger,

Botanische Zeit. ix. p. 57 ; Gelesnoff, Ann.
des Sc. Nat. 3 ser. xiv. p. 189, and the works
of Hofmeister cited under Ovtle.
POLYGASTRICA.—According to Eh-

renberg's system, the Infusoria are sub-
divided into the Polygastrica and the
Rotatoria. The so-called Polygastrica cor-

respond to our Infusoria ; the Rotatoria
form a distinct class.

POLYT'DES, Ag.—A genus of Crypto-
nemiacere (Florideous Algas), containing
one British species, P. rotundas, having a

branched frond 4 to 6" high, consisting of

repeatedly dichotomous, purplish -brown,
solid fibres, about 1-20" in diameter. The
fibres present a central layer of longitudi-

nally arranged filamentous cells, aud a cor-

tical layer of perpendicular, dichotomous
filaments, formed of elliptical cells inter-

nally, terminating at the surface in minute
moniliform rows. The fructification con-
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sists of:—1. /arefebearingspores, contained
in superficial wart-like bodies, composed of

colourless articulate filaments ; 2. tetra-

hedrally divided tetraspores, embedded in

the peripheral filaments of the cortical layer

of the frond. Antheridia have not yet

been observed.

Bibl. Harvey, Brit. Mar. Ahj. p. 140,

pi. 181); Phyc.Srit.Tpl. 95; Grevilfe, Mg.
Brit. pi. 11.

POLYMORPHI'NA, D'Orb.—A genus
of hyaline Foraminil'era. Inequilateral,

oblong or elongate, globose or compressed
(PI. 18. fig. 40, P. communis; fig. 42, P.

oblonga ; fig. 43, P. compressa) ; chambers
often numerous, alternate in two rows,
slightly embracing, but always more so on
one side than the other ; orifice round, at the

summit of the last chamber, radiate. Some-
times the later chambers have branching,

tubular apertures (P. Orbigrm, PI. 18.

fig. 41).

Many species in all seas ; fossil from the

Trias upwards.
Bibl. Williamson, Pec. For. 70 ; Car-

penter, Introd. For. 166; Brady, Parker,

and Jones, Tr. Linn. Soc. xxvii. 197.

POLYNE'MA.—A genus of Hymenop-
tera. The perfect insect is aquatic in its

habits, swimming by means of its wings.
It lays its eggs inside those of Dragonflies;

and the embryo has the form of a bottle-

shaped mass ofembryonal cells covered with
a thin cuticle. Protected by the shell of

the egg and bathed bjr the juices therein,

the larva is nourished and developed.
Bibi,. Lubbock, Linn. Trans. 1863 ; Me.-

tam. Lnsect. 37.

POLYOM'MATUS, Latr.—A genus of

Lepidopterous Insects, of the family Lyeae-
nida?.

Char. Antennae terminated by a contracted

knob ; tarsal claws minute ; wings not
tailed.

The (thirteen) species are small butter-

flies, the upper surface of the wings of a
beautiful blue colour, the under side gxey or

brownish, and with numerous eye-like spots.

The scales upon the under surface of the

wings of P. argiolus and P. argus have been
proposed as test-objects. They are of two
kinds—one resembling in structure the ordi-

nary scales of insect*, the other of a bat-

tledore form (PI. 27. figs. 20 & 21). See
Scales of Insects and Test-objects.
The species are figured in Westwood's

British Butterflies.

POLYPHEMUS, Mull.—A genus of

Entomostraca, of the order Cladocera, and
family Polypheinidse.

Char. Head distinct from the body ; ab-
domen long, slender, and projecting exter-

nally from the shell.

P. pediculus (PL 14. fig. 29). The only
species. Aquatic.

Bibl. Baird, Brit. Entomostr. p. 111.

POLYPHRAG'MA, Reuss. — A large

stichostegian Lituola, with numerous short

chambers and cribrate septa. Fossil ; Cre-
taceous. Saxony and Bohemia.

Bibl. Von Tteuss, Geinitz's Elbthalt/ebirge,

I. iv. 139.

POLYPI.—A class of the invertebrate

subkingdom Radiata, which has been very
generally discarded, or else limited on ac-

count of its including or separating organ-
isms presenting very marked structural

distinctions. At present, those naturalists

who retain the class group together the
Actiniaria or Malacodennic Zoantharia and
the Antipatharia or Sclerobasic Zoantharia
in one subclass. The second subclass is that

of the Alcyonida, and the third that of the

Madreporaria or Sclerodermic Zoantharia

—

the Stony Corals. Thus Milne-Edwards
and Jules Ilaime group the above as the
" Polypes properly so called ;

" and A.
Agassiz, recognizing the class, divides it into

the Actinoids, Halcyonoids, and Madre-
porians. Other authors extend the class,

and cause it to embrace the Hydrozoa and
Polyzoa besides the above-mentionedgroups.
It is impossible to form a philosophical

classification which can separate absolutely

the Hydrozoa from the Actinoids, Halcyo-
noids, and Madreporaria ; and therefore

these being grouped as Actinozoa are classed

with the Hydrozoa in the subkingdom
Ccelenterata of Frey and Leuckart. The
Polyzoa have no affinity as a class with the
Actinozoa or Hydrozoa, and are therefore

eliminated. The Coelenterata have the
mouth opening into a digestive cavity

without an anal termination ; and in the
Actinozoa the reproductive organs are

within this cavity or open into it, so that

the ova and young are voided by the mouth
;

the JLydrozoa, on the contrary, have the

reproductive organs external to the digestive

cloaca. For the articles referring to the
Coelenterata, see Actinia, Alcyontum,
and Zoanthaeia, the anatomy being given
under the last head. See PL of Polypes.

POLYPODIA'CE^E.—An order ofFerns,

divided into six families by the characters

of the sporanges.
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Synopsis of the Families.

1. Polypobioide^;. Sporanges nume-
rous, united in sessile sori, and divided into
two equal parts by a vertical annulus.

2. OYATHEiE^:. Sporanges numerous,
united iu sori on a salient axis

; with a some-
what oblique annulus.

3. Gleichenie^i. Sporanges united in

fours into sori, and surrounded by an ob-
lique annulus, like a turban.

4. PahkebiEjB. Sporanges not united
in sori, and divided into two equal parts by
a more or less extensive vertical annulus.

5. Osmtjxde.'G. Sporanges united in
sori, and covered on the back by a broad and
imperfect annulus.

6. Schizjee^:. Sporanges united in sori,

and crowned by an annulus that looks like

a skull-cap with radiating streaks.

POLYPODIES.—A tribe. of Polypo-
dioid Ferns :

Illustrative Genera.

* Veins pinnate.

t Margins of the fertilefronds not revolute.

1. Poh/podium, L. Sori globose, seated
on the apex or the back of veins or venules.

2. Marginaria. Sori globose, immersed
deeply in the backs of veins or venules.

3. Pleopeltis. Sori globose, seated on the
backs of veins and venules, with peltate
paraphyses concealing the sporanges.

tt Margins of the fertile fronds revolute.

4. Struthiopteris. Sori globose, seated
on the backs of veins and venules.

** Veins anastomosing, withoutfree veins in

the areolce.

5. Dictgopteris. Sori globose, seated on
the anastomosing venules. Venules ana-
stomosing in irregular hexagonal spots.

#-** Veins anastomosing, with free veins in

the areola;.

6. Niphabolus. Sori globose, seated on
the apex of the venules. Venules very much
branched, forming transverse rhomboid
spots ; secondary venules arising from the

transverse venules, and bearing the sori at

their apices.

POLYPODIOIDE'.E. — A family of

Polypodiaceous Ferns, of large extent,

broken up into tribes and genera, which are

characterized by peculiarities generally re-

quiring a more or less powerful lens to dis-

tinguish them. In certain cases, where

the venation of the leaves, and the relation
of this to the fructifying points, are in
question, it is found very convenient to
scrape off the sori of pinnules and place
them in spirits of turpentine or oil, between
two slips of glass, for examination with a
low power under the microscope by trans-
mitted light. The general arrangement of
the sori, with the indusium, in very minute
forms, is best observed as an opaque object,

with a low power, and a lieberkuhn or side

condenser ; if held in the mounted forceps,

the pinnule can be turned about and tho-
roughly examined.

Synopsis of the Family.

A. TVithout an indusium.

1. Ackostiche^:. Sporangia scattered

over the whole surface.

2. T^ntttde-I. Sori linear, extending
to the areola; of the leaves.

3. Ctkammittdeje. Sori linear, confined
to the veins or veinlets.

4. Polypodieje. Sori at the apices of

veins. •

5. Vittaeie.d. Sori in the grooved
margin, which simulates an indusium.

B. With an indusium.

6. Adianteje. Sori linear, marginal, at

the apices of veins, indusium spurious,

formed hj the revolute margin.
7. Dicksonieje. Sori globose, apical,

indusium lateral, two-valved.

8. Davallie^;. Sori apical, inframar-

ginal, indusium one-valved.

9. Aspmnie^e. Sori on the veins, indu-
sium persistent, lateral, the margin free.

10. Aspidieje. Sori subglobose, indu-
sium with a central or excentric point of

attachment, free all round.

11. Peraxejieje. Indusium inferior,

ultimately lobed or ciliated.

Bibl. See Ferns.
POLYPO'DILM, Linn.— A genus of

Ferns with naked sori, of which there are se-

veral indigenous representatives, P. vidgare,

the Oak-Fern, being one of our commonest
species. Exceedingly well adapted for exa-
mination of the structure of the sori and
sporanges in this family.

POLYPOPJiT.—A* family of Hymeno-
mycetous Fungi, characterized by bearing
basidiospores clothing tubes, pores, or pits,

on the under side of a stalked or sessile

pileus, or fleshy cap or disk. The basidio-

spores are seen by horizontal sections from
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the under-surface of the pileus. (See Ba-
sidiospobes and Hymenomyoetes.)

Bibl. Berk. On Fruct. of Fungi, Ann.
Nat. Hist. i. 81 ; Leveille, Ann. des Sc.

Nat. 2 ser. viii. 324
POLYP'ORUS.—A genus of Polyporei

abounding in species, many of which are

widely distributed. Above eighty species

are found in this country ; and the exotic

species are multitudinous. From P.fomen-
tarius amadou is prepared, which is not only

used for tinder, but for articles of clothing.

P. officinalis used to form an article of

materia medica ; and several species are

esculent. The pietra fungaja (an earthy

mass traversed by mycelium),when properly

treated, gives rise to an esculent species,

which has been brought to perfection in our

stores.

POLYSAC'CUM, D. Cd.—A genus of

Trichogastres (Gasteromycetous Fungi),

having a common peridium filled with
peridiola; the spores mixed with threads.

One species only occurs, and very rarely in

this country. Abroad they grow on exposed

sand. One of the species has been used in

dyeing.

Bibl. Ft. Si/st. Mi/c. iii. p. 54; Berk.

Outl. p. 304; Sow. t. 425 ; Cooke, Handb.

p. 375.

POLYSEL'MIS, Duj.—A doubtful genus
of Infusoria, of the family Euglenia.

Char. Oblong or variable in form, with

several anterior flagelliform filaments, and a

single red eye-spot.

Probably the zoospore of a Confervoid

Alga.
P. viridis (PI. 24. fig. 68) resembles a

Eaglena of an oblong form with the ends

rounded ; one of the filatnents is longer than

the three or four others which surround
its base. Aquatic ; length 1-650".

Bibl. Dujardin, Infus. p. 370.

POLYSIPHO'NIA, Grev.—An extensive

genus of Rhodomelece (Florideous Alga?) or

Red sea-weeds, with cylindrical, more or less

articulated fronds, the joints consisting of a

circle of longitudinally arranged cells sur-

sounding a central cell (like the wood-
bundles of a young Dicotyledonous stem
surrounding the pith), so that the transverse

section presents the appearance of a rosette

;

the number of peripheral cells varies among
the 300 different species of this genus, from
four to twenty-five. The British forms

mostly have four and six. In some of the

species a kind of rind is formed subsequentl}',

by a growth from the base of the joints

Fig. 598.

analogous to that which occurs in Batra-
chospebmum and Callithamnion. The
fructification consists of:—1. ceramidia, urn-
shaped or ovate, attached to the sides of
branches, containing nume-
rous pear-shaped spores at

the base ; 2. tetraipores on
distinct plants, formed in the

swollen central cell of dis-

torted branches (tig. 598) ;

these are gonidia and develop
a thallus ; and 3. antheridia,

elongated whitish sacs, col-

lected in great numbers at

the summits of the branches,
accompanied by a dichoto-

mous hair, and sometimes
prolonged into a hair-like

process atthe summit. Jviigeli

describes the spermatozoids
as consisting of a spiral fila-

ment. Thuret disagrees

with this, and states that

they are merely hyaline glo-

bules, about 1-5000" in dia-

meter without active motion.
The British species are placed
in two subgenera

—

OUgosi-
phonia, where there are but
four or rarely five peripheral

cells, and Polijsiplwn ia,where Magn 50 diams.

there are six or more.
Twenty-six species are described, many of
which are common.

Bibl. Harvey, Brit. Mar. Alg. p. 82, pi.

12 A ; Thuret, Ann. des Sc. Nat. 3 ser. xvi.

p. 16, pi. 6 ; Nageli, Zeitsch. f. tviss. Botan.
Heft 3 and 4 (1846). p. 207, pis. 6 & 7;
Henfrev, JElem. Coarse (Masters), p. 433.
POLYSTOMEL'LA, Lamk.—A genus of

hyaline Foraminifera. Shell free, regular,

equilateral, biconvex, sometimes compressed,
often dorsally keeled ; spire embracing

;

chambers with a single cavity, straight or
arched, meeting at the umbilicus and fur-

nished with transverse pits between the
sutures or over them. Orifices numerous,
arranged along the margin of, or forming a
triangle at, the upper part of the last cham-
ber. PolystomeUa passes into Nonionina,
through P. striato-pnnctata (PI. 47. f. 19),
common in cold seas.

P. crispa (PL 47. fig. 20) is common in
temperate seas. P. cratiadata is of tropical
growth. P. macella (Fmrjasina) is unsym-
metrical and starved. Many fossil forms.

Bibl. WOrbigny, For.Fnss. Vien.121; Wil-
liamson, Recent Foram. 39; Morris, Brit

2s

Distorted ramuli
containing im-
bedded tetra-

epores.
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Fossils, 40 ; Parker & Jones, Ann. N. H.
ser. 3, v. 103 ; Carpenter, Inirod. For. 270.

POLYTflAL.VMIA.SeeFoRAMiNiFERA.
POLYT'OMA, Elm—A genus of Infuso-

ria, of the family Monadina ( Ilydromorina).

P. nvella (PI. 24. Kg-. 09, undergoing di-

vision), the only species, is oblong or oval,

obtuse at the ends, colourless, furnished with

two flagelliform filaments ; it has no cara-

pace. Aquatic ; length 1-2200 to 1-000";

size of body when the division is nearly

complete, 1-400''.

As it increases in size it assumesa wrinkled
or mulberry appearance; and this appearance

indicates the approaching division into many
sections, whence the name.

Bibl. Ehr. Infus. p. 24 ; Schneider, Ann.
Nat. Hist. 1854, xiv. p. 321 ;

Pritchard,

Infus. p. 130 & 504.

POLYTRE'MA, Blainville.—A protean

parasitic Foraminifer of the Rotaline family

;

scale-like, globular, or arborescent, with
labvrinthic structure. P. mineaceum is

widely distributed in the Mediterranean and
other warm seas.

Bibl. Carpenter, Introd. For." 235

;

Schultze, Wiegm. Arch. 1803, 81 ; Ann. N.
H. 3. xii. 409.

POLYTRICHA'CE.E. — A tribe of

Mnioideae (operculate Mosses of usually

Acrocarpous habit).

Genera.

1. Catharinea. Calyptra narrowly hood-
shaped, subscabrous at the apex, rather hairy

within. Peristome simple, composed of

thirty-two teeth, arising from a narrow,

cellular basilar membrane, ligulate, mem-
branous, white, with many per/current,

reddish, inarticulate filaments, somewhat
incurved, scarcely hygroscopic, firm. Colu-
mella dilated at the apex into a drum-like
epiphragm. Capsule equal. Inflorescence

monoecious or dioecious.

2. Polytrichum. Calyptra dimidiate, but
appearing campanulate on account of a

quantity of very close hairs descending from
it as a long villous coat ; otherwise resem-
bling the preceding genus.

POLYT'RICHUM, Dill. — A genus of

Polytrichaceous Mosses,variously defined by
different authors. In the British Flora, it in-

cludes the forms separated in thiswork under
Catharinea, which in the 'Bryologia Bri-

tannica ' are divided between Alrichum and
Oligotrichum. The species of Polytriclium

comprised in our definition are distributed in

the same work under Pogonatum (those with

a round capsule and thirty-two teeth) and
Polytrichum proper (those with a square or
prismatic apophysate capsule (fig. 000), and
usually twice as many
teeth). P. commune is

one ofour finest Mosses,
common on heaths,

moors, and mountain
tracks, varying some-
whatunderthediff'erent

physical conditions.

The stems are from 0"

to 1
' long, and the fruit-

stalks 2 or 3". The
stems are almost of
woody texture, the
leaves large and firm.

The calyptra is densely
covered with hairs.

Wilson remarks that

the true structure ofthe
sporange and columella
of Mosses may be most
easily learned from
the study of this

genus. The columella
is seen (figs. 001, 003)
to be separated from
the spores by an
inner layer of the spo-

rangial membrane. The
diaphragm attached
to the apices of the
teeth ofthe peristome is

the dilated apex of the columella (fig. 003).

Polvt ni commune.

Plants in fruit.

One half natural size.

Fig. cm. Fig. 001.

Polytriehuni commune.

Cnpsulc with operculum. Section of young capsule

tit (i 3 irt j- showing the plnitedspo-
Magnified 10 diameters. raBpaTmeraSnue.

The peristome (fig. 002) is composed of
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ligulate obtuse teeth, connected by a mem-
brane at the base, continuous with the inner

layer of the wall of the capsule. These

Polvtriehum commune.

Fragment of peristome. Columella with section

Magn. 100 diams.
of the apophysis.

Magn. 25 diams.

plants are also exceedingly well adapted for

the examination of the male inflorescence

and spermatozoids. They are all dioecious

;

and the male plants (fig. 604) are readily

Fig. 605.

Polyti-ichum commune.
Male inflorescence. Innovation from male

One half nat. size.
inflorescence.

Magn. 5 diams.

distinguishable by the cup-shaped inflores-

cence, composed of scale-like leaves and
paraphyses surrounding a number of subu-
late sacs constituting the antheridia. The

maleflowers ofP.eonimune,jvmpermv/m, _&c.

are found everywhere on heaths in spring.

The antheridia may be readily extracted un-

der a simple lens, and, when placed in water

under the compound microscope, soon (if

ripe) burst at the summit and discharge the

spermatozoids; these usually escape still

enclosed in their parent cells, which when
first discharged cohere in a gelatinous mass

;

but the ciliated spermatozoids (PI. 32. fig.

33) escape and swim actively in the water.

They require at least an eighth object-glass

for examination ; and the cilia are seen most
clearly after drying the object, or treating

it with tincture of iodine.

Bibl. Wilson, Bryol. Britann. p. 205 et

seq. ; Thuret, Ann. des Sc. Nat. 3 ser. xvi.

p. 26, pi. 14.

POLYZO'A or BRYOZOA.—A class of

Animals, belonging to the subkingdom
Molluscoida.

Char. Polypiform, aggregate ;
individual

bodies microscopic, contained in horny or

calcareous cells, often connected by tubular

stems, forming a usually branched polypi-

dom; mouth surrounded by long, ciliated,

uncontractile tentacles ; flexure of alimen-

tary canal neural, mouth and anus separate,

but near each other. Marine and aquatic.

They are found everywhere on the sea-

shore, either rooted to, or forming a crust

upon submerged rocks, stones, shells, &c.

The individual is called a polypide ; and
the aggregate or colony constitutes a
ccenoecium or polyzoarium ; it is usually

of a whitish or brownish colour, of a
horny or calcareous texture, and consists

either of cells or cups simply aggregated
(PI. 33. figs. 17, 20), or connected by tubu-
lar stems, and often arranged in elegant

plant-like forms (PL 33. fig. 5 a). Although
there is no direct tubidar communication
between the cells of a polyzoarium, still

there is an evident bond of connexion
between them, which is probably in the
continuity of the external integument.

There may be also a slow interchange of

cell-matters between contiguous and long
lines of cells.

The cells formed by the ectocyst are

lined with a delicate membrane (endocysf),

which terminates at the baseofthe tentacles,

to be reflected upon the alimentary canal

;

this is soft, membranous, and contractile,

and possesses a minutely cellular structure.

The polypide cells are of various forms,

mentioned under the genera, and they are

often furnished with bristles or spines. At
2s2
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or near the distal end of each cell is the

orifice, through which the tentacles and
more or less of the body of the animals are

protruded. In the marine or Infundibulate

order, the structure of the cell-mouth is

used as a character,—those in which it is

terminal and simple (PI. 03. fig. 30) forming
the Cyclostomata, and those in which it is

subterminal, curved, and furnished with a

movable lid the Cheilostomata (PI. 33.

fig. 5 b) ; whilst in the Otenostomata there

is a comb-like circular fringe of bristles

connected by a membrane surrounding the

cell-orifice, visible when the body is partly

protruded. Most are fixed ; but CrktateUa is

free and locomotive, having a discoid base.

Curious appendages are found attached

mostly to the cells of the polypidoms. The
first are called bird's-head processes or avi-

cularia (PI. 83. figs. 5 &*, and fig._ 26).

They consist of a body (fig. 26/), a hinge-

or lower-jaw-like process (fig. 26 e), and a

stalk (/). They are attached by the stalk

to the interior of a round hollow process,

projecting slightly from the surface of the

polypidom (fig. 26 a). The body is divided

by an oblique ridge (fig'. 26 d) on its inner

surface into two chambers. The lower
portion is moved up and down by an
elevator and depressor muscle (fig. 26 c).

During life the motion is constant ; and it

continues long after the death of the animal.

These bodies appear analogous to the pedi-

cellaria of the Echinodermata.
The second kind, called ribracvla, consist

of a hollow process (fig. 5 d, b), from which
a vibrating filament (fig. 5 d, d) projects.

The interior of the process is filled with a

contractile substance which moves the

filament.

The body is usually oblong or elongate.

At its anterior end is a ring or disk (lopho-

phore), upon which the tentacles are placed;

this is perfect in the. Infundibulata, but
deficient at one part, or horse shoe-shaped

in the Hippocrepia (PI. 33. figs. 3 c & 9).

The tentacles are hollow, closed at the end,

uncontractile, coated externally with cilia

on the sides next each other, and communi-
cate with the cavity of the body, through
apertures in the disk. In most of the Hip-
pocrepia, the tentacles are surrounded at the

base by a transparent cup-like membrane
(calyx), prolonged somewhat upon each ten-

tacle, and mostly dentate at the margin.

Die/entire System.—The mouth is situated

in the middle of the tentacular disk (PI. 33.

fig. 3 c), and is closable in the Hippocrepia

by an epiglottis-like hollow valve (epistnmc),

which is absent in the Infundibulata; at the
base of this valve is an aperture which per-
forates the disk to open into the abdominal
cavity. The mouth terminates in a pharynx
(PI. 33. fig. 5 e,f) and oesophagus (fig. 18*,

b, d) often of considerable length, which is

sometimes succeeded by a strongly muscular
gizzard. Next comes the stomach (figs.

5 e, b*, 18*,/), often very capacious, and
with an appendix (fig. 18* e), and finally the
intestine (fig. 18* r/), which terminates out-
side, but close to the disk (fig. 5 e,c). Thus
the alimentary canal is bent upon itself, the
two orifices being very near each other.

The alimentary canal consists of three
coats—an inner rugose, composed of cells

with brownish contents, and representing a
liver ; a middle, composed of colourless

nucleated cells; and an outer, thin, cellular

coat, probably containing muscular fibres.

The mouth and more or less of the upper
portion of the alimentary canal are ciliated.

The walls of the cavity of the abdomen,
the interior of the disk and of the tentacles

all communicate, and are filled with a clear

liquid, in which irregular particles float,

and in which a constant rotatory motion
exists, produced partly by muscular action,

and partly by cilia. This liquid corresponds
to a chylaqueous fluid, and performs the
ehyliferous, sanguiferous, and respiratory
functions ; for there are no distinct respira-

tory organs nor blood-vessels.

The muscular system is well-developed,
the fibres being transversely striated—the
principal, or retractors, arising from the

bottom of the cells, and being inserted into

the sides of the oesophagus, so as to exert

a retracting action upon the body. There
are also parietal muscles, which are in the
form of circular bundles running transversely
round the cell ; they project the polypide.

The nervous system consists of an oval

ganglion placed between the oral and anal

apertures, and giving off branches to the
tentacles, alimentary canals, &c ; and there

is a nervous connexion between all the

cells of a polyzoarium, called the colonial

system.

Reproduction.—The Polvzoa are propa-
gated by gemmation, and by the agency of

sexual organs.

Two kinds of gemmation occur. In the
first, the gemma? are developed externally

from the parent cells, and usually near the

orifice, but. often from the stem ; these

gemma1
, on attaining their full development
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remain attached to the parent, thus forming

the compound organism. In the second,

they are formed internally, as buds upon
the funiculus, which is a process passing

from the testis to the stomach. Afterwards
they become free within the abdominal cav-

ity, from which they escape at an orifice

near the disk, according to Van Beneden,
although this is denied by Allman. The
latter kind, which are often called ova,

have an external hard coat, exhibiting the

appearance of a marginal ring, and are often

of a dark colour. Their development is not

dependent upon impregnation ; and they

seem to correspond to the winter ova of the

Entomostraca &c. : Allman proposes the

name statoblasts for them. The sexual

organs, which usually exist together in the

same individual cell, consist of a roundish

ovary, attached by a short peduncle near

the orifice of the cells ; whilst the testis is

a roundish irregular mass attached to the

funiculus. The ova, which are first set free

in the abdominal cavity, are ciliated and
swim freely.

Smith distinguishes four modes of repro-

duction in the Polyzoa, three of them
taking place in an asexual way :—1. The
growth of the whole colony by buds which
are external ; 2. The reproduction by eggs

formed by internal buds of the endocyst

;

3. The production of new polypides and
eggs in empty cells (zocecia), by brown
bodies which are produced out of the

former polypide of the cell by retrogressive

metamorphosis or degeneration ; 4. Sexual
reproduction by eggs and spermatozoa.

Table of the Divisions of the Polyzoa.

Order I, Phylactol^emata.

Lophophore bilateral ; mouth with an

epistome.

Suborder 1. Lophopea (freshwater).

Arms of lophophore free or obsolete

;

consistence horny, subcalcareous.

Suborder 2. Pedicellinea (marine).

Arms of lophophore united at their ex-

tremities ; consistence soft, fleshy.

Suborder 3. Rhabdoplearea (marine).

Ocencecium branched, adherent, mem-
branous, with a solid chitinous rod on its

adherent side, to which the polypides are

attached by their funiculi. Lophophore
completely hippocrepian, with a peculiar

shield-like body on its hseinal side. No
epistome (?).

Order II. GvuxoLiEMATA.

Lophophore orbicular, or nearly so ; no
epistome.

Suborder 4. Paludicellea ( fresh water).

Polypide completely retractile ; evagina-

tion of tentacular sheath imperfect; con-
sistence horny or subcalcareous.

Suborder 5. C'heilostomata (marine).

Polj-pide completely retractile ; evagi-

nation perfect ; orifice of cell subterrninal,

of less diameter than the cell, and usually

closed with a movable lip or shutter, some-
times by a contractile sphincter ; cells not
tubular ; consistence calcareous, horny, or

fleshy.

Suborder 6. Cyclostomata (marine).

Cell tubular ; orifice terminal, of the
same diameter as the cell, without any
movable apparatus for its closure ; consist-

ence calcareous.

Suborder 7. Ctenostomata (marine).

Orifice of the cell terminal, furnished

with a usually setose fringe for its closure
;

cells distinct, arising from a common tube
;

consistence horny or carnose.

Bibl. Johnston, Brit. Zooph. 253 ; Busk,
Catal. of Marine Polyzoa (Brit. Mm.)

;

Fossil, in Pal. Soc. 1859 ; Siebold, Vergleich.

Anat. 25 ; Parre, Phil. Trans. 1837 ; Du-
mortier and Van Beneden, Mem. de VAcad,
de Brux. 1850 : Vogt. Zool. Briefe, i. 246

;

Hancock, Ann. Nat. Hist. 1850, v. ; Leuck-
art, Van d. Hoeven's Zoolocjie (Nackbrage),
47 ; Allman, Freshwater Polyzoa, Boy. Soc.

;

Gosse, Mar. Zool. ii. 1 ; Fr. M Liller, Wieg.
Archie, 1860, 311; Huxley, Qu. Mic. Jn.

iv. 191 ; Busk, Trans. Mic. Soc. 1854, 26
;

Smitt, see Qu. Mic. Jn. 1871, 155 ; Van
Beneden, Bech. §c, Mem. Acad. Boy. de
Brux. t. xviii. ; Fritz Miiller, Reich, it.

Dubois Beymond's Archie, 1860 ; Claparede,
Mo. Mic. Jn. 1871, p. 98; Sieb. $ Kbit.

Zeit. 1871, p. 137 ; Norman, Qu. Mic. Jn.

1868, p. 212; Hyatt, On Polyzoa; Proc.

Essex Institute, U.S.A.ISG&; Nitsche, Sieb.

§ Kbtl. Zeit. 1870 ; Hincks, Qu. Mic. Jn.

1873, p. 16.

POM'PHOLYX, Gosse.—A genus ofRo-
tatoria, of the family Brachion;ea.

Bibl. Gosse, Ann. Nat. Hist, 1851. viii.

p. 203.

POMPHOLYX'OPHRYS, Archer (Syn.
Hyalolampe, Greef).—A genus of fresh-

water Rhizopoda.
Char. Rhizopod composed of two distinct

sarcode regions, the inner a dense coloured
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globular Barcode mass, the other colourless,

and bearing a number of separate hyaline

globular structures ; these are disposed in a

layer around the inner globe, which latter

gives oft'slender non-coalescing pseudopodia.

Bibl. Archer, Qu. Mic. Jn. 1870, p. 105.

PON'TIA, Fabr.—A genus of Lepidopte-

rous Insects, of the family Papiliomdse.

This genus contains some of the com-
monest butterflies, as P. biansicce, the large

cabbage-butterfly ; P. rapes, the small cab-

bage-butterfly ; and P. napi, the green-veined

white butterfly.

The form and structure of certain scales

existing upon the under side of the wings
of the males are curious ; and the markings
were formerly found so difficult to render

distinct, that the scales were used as test-

objects.

In the male P. braxsiece the upper surface

of the anterior wings is free from spots,

whilst in the female there are two black

spots in that situation. The peculiar scales

are represented in PL 27. fig. 24 ; fig. 26
exhibits a portion of the wing with the

ordinary scales.

In P. rapes and P. napi the anterior wings
of the males have a single spot upon the

upper surface, whilst there are two upon
each wing in the females. The peculiar

scales bear considerable resemblance in the

two species (PI. 27. fig. 23 a, scale of P.

rapes ; fig. 23 b, portion of wing, showing
the points of attachment of the two kinds

of scales).

The scales may be separated by gently

pressing the under surface of the wings
against a slide.

See Scales of insects and Test-objects.
Bibl. Westwood, Brit, BittteiJ/ies.

PONTOCY'PRIS, Q. 0. Sara—An Os-
tracode, near Argillcecia among the Cypridce,

with fragile pod-like valves, higher in front

than behind ; no branchial appendage on
the second pair of jaws ; upper antennas

long and setiferous. 3 British species,

rather common.
Bibl. G. S. Brad}', Tr. Linn. Sue. xxvi.

384.

POPPY.—The seeds of Poppies (Pa-
paver, L., Nat. Order Papaveracea?) are ele-

gant opaque objects under a low power, the

testa being pitied so as to produce a reticu-

lated surface (PI. 31. fig. 14).

PORIF'ERA. See Spongida.
POROCYC'LIA, Ehr.—A genus of Dia-

tomacete closely allied to Liparogyba.
Bibl. Pritch'ard, In/as. 823.

PORODIS'CUS, Grev.—A genus of Dia-
tomaceas, i'am. Melosiraj, of the group Pixi-
dicula.

Bibl. Rabenht. Ft. Eur. Alg. i. 34
;

Greville, Mie. Trans. 1863, p. 63; 18U5,p.46.
PORO'NIA, Fr.—A genus of Sphjeriacei

(Ascomycetous Fungi), consisting of a corky
stroma, which is flat or hollowed out at the
top, and studded with the ostiola of the

perithecia. The only British species is not
uncommon on horse-dung.

Bibl. Fr. Syst. Mye. ii. p. 330; Berk.
Outl. p. 385 ; Cooke, Handb. p. 791 ; Tul.
Carp. ii. p. 27, t. iii.

POROUS STRUCTURES of Plants.
—What are ordinarily called porous tissues

in vegetable anatomy are described in ac-

cordance with their real nature under the
head of Pitted strvctuees. True pores
do, however, occur in the walls of vegetable
cells, fi-om secondary or ultimate changes in

their character. They are seen in the cells

of the leaves of Leucobrywn and Sphagnum
(see SPHAGNACEiE). Other regular orifices

are produced in the walls of the cells of
many of the zoospore-producing Conferva?,
as Conferva, Cladophora, Bnteromorpha, Sec.

(see PL 5). The wall of the sporangia! cell

of Aclxlya presents analogous openings ; and
according to Cohn, pores are produced in

the spore-cells of Spli^eec-plea to admit
the spermatozoids. The pits and the inter-

stices between reticulated fibrous secondary
deposits are often changed into true holes
in old cells ; but this is a result of decay of

the primary membrane ; it takes place very
early, however, at the contiguous ends of

SpiBAL-fibrous and Pitted cells coa-
lescing to form ducts, changing the septum
formed by the adjoining ends into a kind of

grating, or irregularly torn diaphragm.
Bibl. See the heads referred to in this

article.

PORPETA, Bail.—A genus of Diato-
maceas, closely allied to Biddulpiiia. G ulf-

stream.

Bibl. Pritchard, Infus. 350; Rabenht.
Fl. Fin: A/q. i. 315.

PORPIIYKA, Ag.—A genus of Pnrphy-
raceaj (Rhodophvcaceous Alga1

), with an ex-
panded, membranous, shortly-stalked frond,

composed of a single layer of cells approxi-

mated in fours, the contents of purple or

red colour. Fructification consisting of:

—

1. scattered son of oval spores ; 2. octospores

immersed iu the frond ; and 3. antluridia,

on the same or distinct plants. P. hwiniata

and vulgaris are common on our coasts.
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Bibl. Harvey, Brit. Mar. Ahj. p. 2G1,
pi. 25 A ; Thuret, Mem. de la Soc. Nat. de

Cherbourg, ii. 1854 ; Ann. des Se. Nat. 4 ser.

iii. p. 5 ; Janezewski, Mem. de la Sue. Nat.
de Cherbourg, xvii. p. 345.

PORPHYRA'CE.E.—A tribe of Flori-

deous Algae (according to Thuret), of low
organization, forming Ulvoid membranous
fronds or strata of Confervoid filaments, of

a purple or red colour. They are placed
among the Ulvaceae by most authors, but
differ in the absence of the zoospores and
the presence of tetraspores (octospores) and
antheridia. They are marine,— Porphyra
growing on rocks and stones, Banyia the

same, or parasitic upon Zostera, Algae, &c.

British Genera.

1. Porphyra. Frond plane, membranous,
very thin, of a purple colour, with oval
spores in sori, and tetraspores (squares) scat-

tered all over the frond.

2. Banyia. Frond filiform, tubular, com-
posed of numerous radiating cells in trans-

verse rows, enclosed within a continuous
hyaline sheath.

PORPHYRID'lUM, Nag. = Palmella
cnienta ?

PORRI'GO. See Favus.
POTAMOCY'PRIS, Brady.—One of the

Oypridee ; valves reniform, thick, right

larger than left; upper antennae with very
short setae; postabdominal rami rudimentary.
1 British species.

Bibl. G. S. Brady, Nat. Hist. Tr. North.

8f Durham, iii. 365.

POTASH, AKD ITS SALTS.
Caiisiic Potash.—The strength of the solu-

tion may be that of the Liq. Potassae of the
Pharmacopoeia. But we prefer a stronger

solution made with 1 drachm of the potassa

fusa or stick-potash of the shops, and 1 ff aid

oz. of water. The solution should be allowed
to settle, and the clear portion poured off'

into one of the test-bottles (Intr. p. xxiv).

Some remarks are made upon the action

of potash in the Intr. p. xxxix, and others

under the heads of the tissues, &c. On
treating organic substances with this re-

agent, the cystic-oxide-like crystals of the

carbonate (PL 6. fig. 7*) will frequently be
formed.

Chromates of Potash.—The bichromate is

used in the preparation of the chromate of

lead for injection. Its crystals polarize

well. The neutral chromate is also some-
times used for preparing injections. See
Preparation.

j

Nitrate of potash, nitre, or saltpetre—
This salt is dimorphous : it usually crystal-

lizes in six-sided prisms with dihedral sum-
mits, or in other tonus belonging to the

right-rhombic prismatic system. But some-
times it assumes the form of obtuse rkom-
bohedra, resembling those of nitrate of soda,

and referable to the rhombohedric system.

The crystals exhibit very beautifully the

phenomena of Analytic Crystals.
The arseniate, bichromate, bicarbonate,

bitartrate, carbonate, chlorate, hyperman-
ganate, nitrate, oxalate, red and yellow
prussiate, and sulphate of potash, besides

the iodide, are very interesting objects

both as simple crystals and for polarization.

The oxalate of chromium and potassium is

dichroic.

Bill. That of Chemistry.
POT'TIA, Ehi\—A genus of Pottiaceous

Mosses, including some of the Gymnostoma
and Weissice of Iledwig and others. Wilson
separates as Anacalyptce the species with a

peristome (tig. 000_).

Fig. 600.

3n9S53'"^^^i^
Pottia csespitosa.

Fragment of peristome.

Magnified 50 diameters.

POTTIA'CE.E.
Mosses.

A tribe of Pottioid

Synopsis of Genera.

1. Pottia. Calyptra dimidiate. Peri-

stome simple or wanting ; if present, com-
posed of lanceolate articulate teeth, simple
or with a longitudinal line, rugulose and
somewhat fleshy.

2. Trichostonuiin. Calyptra dimidiate.

Peristome simple, sixteen teeth split to the
base into two cilia, or irregularly and there-

fore into more than two, erect, stiff, and not
twisted.

3. Barbrda. Calyptra dimidiate-hood-
shaped. Peristome simple, ciliiform ; cilia

thirty-two, solitary or approximated in pairs

on a more or less exserted basilar mem-
brane, split into two cilioles behind, veiy
long, articulate-rugulose, twisted to the left,

rarely to the right, in one or several spires,
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hygroscopic. Cells of the operculum and
calyptra twisted in the sanie way.

4. Ceratodon. Calyptra dimidiate. Peri-

stome simple ; teeth sixteen, connate at the

base into a cellular membrane, split into

two long,nodosely articulated, dark-coloured

arms, paler on each side, densely trabeeulated

at the lower part. Capsule thick-skinned,

shining, nodding', with a somewhat nodose

collum ; annulate.

5. Weissia. Calyptra dimidiate. Peri-

stome simple or wanting- ; if present, com-
posed of sixteen lanceolate or subulate,

entire or cribrose, equidistant teeth.

POTTIOPDE.E.—A family of operculate

Mosses belonging; to the Aerocarpi, but
sometimes Pleurocarpous by innovating

branches. Leaves of very varied form,

with a terete nerve ; cells parenchymatous,
perfectly hexagonal or squarish six-sided,

always looser at the base, sometimes very
lax, more or less pellucid, often exceedingly

transparent, large, fragile, rigid, foraminate,

bearing on the upper side solitary papillte

or several confluent papillae (hence often

truncate and tuberculate at the apex ), placed

in the middle of the cell ; cells mostly full

of chlorophyll, sometimes with a primordial

utricle, often very small and thickened.

Capsule erect, rarely inclined, oval, elliptic

or pear-shaped oblong, smooth or striate,

the operculum mostly conical or beaked.

This family is divided into three tribes

:

1. Calympeeaceje. Basilar cells of

the leaves rigid, hyaline, often very brittle,

more or less ample, empty, distinctly fora-

minated.

2. Pottiace^:. Basilar cells of the leaves

soft, pellucid, longer, mostly empty, rarely

containing a persistent primordial utricle.

3. Outhotbichace-s:. Basilar cells of

the leaves with only the very lowest soft,

the upper mostly thickened, rarely pellucid

and normal.

PRASI'OLA, Meneghiui.—A genus of

Uh aeiaj ( Confervoid Alga< ), separated from
Monostroma, Thuret, by the arrangement
of the quadrigeminate cells of the frond in

lines, with wide intercellular walls; from
Ulra by the existence of only a single layer

of cells, and from both by the absence ( ?

)

of a reproduction by zoospores ; from Schizo-

gimvum by the frond consisting of expanded
plates. The species are included under lira

(the terrestrial forms) in the Brit. Fivra and
Harvey's Algee, ed. 1. They have recently

been examined by Jessen, who linds the

fronds proliferous at the margins ; the

' spores ' be describes as consisting of mo-
tionless cells formed of the entire contents of

the cells of the frond, set free by the solutiou

of the parent cell. The reproduction of this

group seems to us to require further inves-

tigation. Jessen includes here the British

species, P. eahphylla, crispa,furfuracea, and
a form which he names P. stipitata, differing

from the last chiefly in the narrowly wedge-
shaped, stipitate character of the frond : pro-

bably the last three constitute only varieties

of one species. Probably it is not an inde-

pendent form, but rather a part of the life-

cycle of I/ynghya.

Bibl. Jessen, Prasiolce Munog. ; Kilia?,

1818
; Harvey, Brit. Ah,, p. 171 ; Hassall,

Brit. Fr. Alg~. p. 297, pis. 77, 78 ; Kiitz. Sp.

Ah/, p. 472 ; Rabenht. Fl, Eur. Alg. iii.

p. 288.

PREPARATION of microscopic objects

for examination and preservation.—Some
remarks on the former point will be found
in the Intkoductiox; and under many of

the general articles, such as Diatomace^e,
Coal, Ovule, Rocks, &c, special directions

are given.

There are some microscopic objects, such
as minute shells, foraminifera, crystals, and
small vegetable organisms, which require

but slight preparation before examination
under the microscope ; and placing them
on a slip of glass before subjecting them to

transmitted or reflected light is sufficient.

The greater number of the small Alga? and
Infusoria require an equally simple manage-
ment ; for by placing them on a glass slide

with a small quantity of their natural

medium, their general construction can be
easily elucidated. But as nearly every
microscopic object possesses interesting

internal structures, it is necessary that some
plan or other should be adopted to render
them visible under the higher powers of the

microscope without destroying or altering

them too much. Great ingenuity has been
displayed in this art of preparation of struc-

tures ; and in fact in many instances the
preparation for examination is as important

as the correct application of the optical

instrument. On the other hand, there is no
doubt that portions of animal tissues may
be and have been submitted to such com-
plicated chemical processes, that although
transparency of some and opacity or colour-

ing of other portions render the labour of

mjcroscopist easy, still the whole bears but

slight resemblance to the original substance.

It is this alteration in the structures, pro-
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duced by chemical reagents, which cau3es

the diversity of opinion respecting the con-
struction of many organs and tissues, and
whichhasproduced controversies sufficiently

bitter ; anil hence it is necessary to examine
the structures before submitting them to

chemicals, and to learn to discriminate the

portions which are preserved and rendered
more apparent, and those which are de-
stroyed more or less by the manipulation.

So far as animal tissues are concerned, one
thing must be always remembered ; namely,
most cells and even many structures in

which the cellular element is scanty, under-

go a change soon after death, and this

physico-chemical alteration is rendered
more intense and rapid if they are subjected

to mechanical interference or are placed in

media which do not resemble those in which
they existed during life. It is only neces-

sary to examine the aquatic larva of an
insect whilst it is alive and in its proper

element, and then to repeat the exami-
nation a few minutes after death, in order

to appreciate the dulness and contraction

or expansion of the tissues. Moreover,
after placing the larva, before this decom-
position has time to develop, in any me-
dium besides water, the changes produced
are seen to be very striking. Evidently,

then, post-mortem changes soon occur in

tissues; and solutions or media modify them
more or less. It is necessary to allow for

these results of manipulation and death,

and to select such methods of preparation

as do not alter the tissues too much or

place them under very unnatural conditions.

In dissecting animal structures, a medium
should be used which resembles the fluid

which permeated them during life, and not

one which differs sensibly from their cell-

contents. Hence the value of serum or

allantois fluid, with or without a small

quantity of iodine in it (iodized serum), or

of the aqueous humour of the eye as media,

and the unadvisability of employing water,

except in particular cases. Glycerine in

solutions of different strengths, sugar and
water, and salt and water act as useful

media in the examinations of both the

animal and vegetable tissues, upon the same
principle. Moreover the dissection should

be conducted without bruising and too

much tearing, and, if possible, under the

surface of the medium. Hard structures

may be manipulated irrespectively of media

;

but, as will be noticed, it is necessary to

consider those which will render them

transparent without producing much struc-
tural change.

The preparation of soft and hard struc-

tures for the microscope may be considered
under four heads :— 1. Dissecting, teasing,

and pencilling out soft structures. 2. Sec-
tion-making of soft tissues with preparatory
hardening and subsequent alterations in the
transparency and colour. 3. Section-making
of hard substances. 4. Staining tissues.

1. It is not necessary to explain the pro-
cess of dissection requisite to obtain a small
portion of tissue of an animal or plant
which is to be examined, but to state that
the appliances are mentioned in the Intro-
duction. The portion to be examined, if

it does not form an opaque solid mass, may
be placed on a glass slide in a medium, and
a piece of thin glass carefully put upon it

with more or less compression according to

circumstances. If the transparency is suffi-

cient, or the object is to be examined as an
opaque one, the slide may be placed under
the object-glass at once ; but should the
object be not sufficiently transparent, or
should its histological elements be too
crowded, then another portion shoidd be
placed in a drop of the medium, and seized

and torn with needles until it is more or
less teased out. Sometimes maceration is

requisite before this can be done properly,

and the tissue must be left for a greater or

less time in the medium under cover. The
teasing should be conducted under a dissect-

ing microscope
;
and care must be taken not

to produce such distortion and destruction
of tissue as may be taken to be natural.

In manipulating some tissues rather blunt-
pointed needles are useful, and the struc-

tures are pressed out and unfolded without
solution of continuity ; such a method is

pencilling out. When the elements of the
structures have been sufficiently broken up,
separated, or flattened out, they should be
examined with a low power, and any pieces

crossing each other should be removed ; and
notice should be taken of any unusual cell-

structures in the debris. Then the objects

should be washed with fresh medium, and
the thin glass cover should be put on with-
out any pressure being employed. Media
may be introduced subsequently by placing

drops of them in contact with the edge of

the thin glass cover ; and evaporation may
be prevented by adding a very small quan-
tity of oil to the edge of the thin glass.

Soft structures thus prepared may be pre-

served or may be subjected to compression,



PREPARATION. [ «34 ] PREPARATION.

in order to render some portions more trans-

parent. The media are of two kinds—those

which are necessary for perpetuating' the

normal appearance, and those which pro-

duce transparency with or without acting

like the first kind. Serum with or without
iodine, the amnion fluid of any animal, and
the humour of the eye, saliva and albumen
of egg' for animal structures, and syrup and
water, gum and water for vegetable tissues

are of the first kind ; and glycerine in water
and solution of chloride of calcium are types

of the second. The macerating- fluids are

those just mentioned, and, for animal struc-

tures, solution of potash, hydrochloric acid,

bichromate of potash, Miiller's fluid, and
baryta water. Muscular fibre macerates
well in very dilute sulphuric acid. The
teasing out may be done very effectually

on a glass slide on which there is a film of

gutta percha; and the dissecting minute
portions of plants, such as the rudimentary
flower buds, is rendered easy by placingthem
in pure glycerine as recommended by Beale.

Sections of the soft structures of animal
and vegetable organisms can sometimes be
made successfully, and of sufficient delicacy

to be examined with moderately high
powers, by means of the scalpel, razor,

Valentin's knife, Stirling's microtome, or

with a fine pair of scissors. Moistening the

cutting instrument with one of the media
already mentioned is necessary ; and, unless

in the case of plants and some aquatic ani-

mals, water should be avoided. It is always
difficult to avoid dragging and crushing
during the incision ; but when the section

is made it should be floated off on to a glass

slide on which there is a drop of some
proper fluid. The thin glass cover is then
applied. If the section should require it,

from being of irregular thickness, or from
having much extraneous granular or cellu-

lar tissue about the cut surfaces, slight dis-

section with a sharply ground needle or

fine scalpel will be necessary, and washing
either with a direct stream of liquid or by
placing the substance in a test-tube half

filled with the medium and shaking it.

After a thin section is completed and the

thin glass applied, any reagents may be
introduced under the edges with a view to

obtain transparency, or the reverse, of the

whole or of parts. Should the section have
been made according to Beale's plan, out of

a soft substance which had been kept in

glycerine, a weak solution may lie applied
first of all and then stronger. Some soft

tissues, after being cut, may have a concen-
trated solution of the chloride of calcium
applied, and the thin glass cover put on

;

and they will last a long time without
further mounting.

In order to prevent the deranging effects

of section-cutting on some soft "animal tis-

sues, it is an excellent plan to fix them in
some soft substance which can be cut with
them—such as transparent soap, carrot, or
tallow. The following is recommended by
Rutherford and Ferrier :—solid paraffine 5
parts

;
spermaceti 2 parts ; axunge 1 part, or

a mixture of bees-wax and olive-oil. Tissues
to be imbedded should be as dry as possible,
or else the supporting substances will not
cling to them; and the water or fluid may
be got rid of by placing them in alcohol for

a short time. \ ery delicate tissues which
contain much connective tissue, may be
imbedded according to Strieker's plan in
gum. The specimen should be placed in
alcohol of ordinary strength for twenty-four
hoiu-s, and then removed into a paper cone
filled with a very concentrated solution of
gum ; the whole cone is then immersed
again ; and in the course of a few days the
gum will be found to have attained a con-
sistence which renders it fit for sections to
be made. Rutherford suggests that the
cone should be placed in paraffine or in the
substance of a carrot before the sections are
made. In order to produce clear, equal,
and thin sections, Stirling's microtome
should be used. It is a brass plate or table
having- a hole in the centre. The hole
communicates with a tube, at the bottom
of which is a screw. The tissue is placed
in the tube; and the paraffine mixture is

poured round it, or it is imbedded in a
piece of carrot cut to fit the tube. The
imbedded mass is elevated by the screw,
and a razor is placed on the plate and pushed
by the hand obliquely through the tissue
projecting from the hole. The screw is

graduated. The knife is wetted ; and all the
sections are floated off it on to the glass

slide, and should be manipulated with
sable or camel's-hair brushes. A drop of
glycerine should be placed on the slide ; and
after examination the preparation may be
mounted by removing the excess of fluid

with blotting-paper, and placing asphalt
varnish round the edges of the thin glass.

Or the sections may be placed in alcohol,

and then in oil of cloves, and taken therein

to the slide, on which there is some
Canada balsam or gum dammar.
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The most elegant method of preparing

soft tissues for section-making without the

application of hardening reagents, is hy
combining a freezing-apparatus with the

microtome j ust described. Rutherford and
Turner have devised a plan by which
pounded ice and salt surround the tube and
freeze the tissue, which is imbedded in gum-
water, for instance ; sections are then made.

2. Numerous chemical solutions have

been used to harden tissues prior to making-

sections of them ; but the best are as

follows :—The tissue, cut into small pieces,

is placed in absolute alcohol, which is

renewed according to the quantity of water

in the objects. Membranous tissues may
be boiled in vinegar, or in a fluid consisting

of 8 parts water, 1 part creosote, and 1 part

vinegar. The boiling should continue for

three minutes, and the specimen should be

allowed to dry. The sections should be

treated with a' little dilute acetic acid and
then with glycerine. Eor nervous matter,

chromic acid in a solution in water con-

taining 0'25 to 2 per cent. Alcohol should

be added on removal from solution if haste

is required ; and in all cases the objects

should not be too large.

The sections made from the objects thus

hardened require to he rendered transparent

with glycerine, turpentine, or clove-oil, and
they may be mounted in glycerine, dammar,
or Canada balsam. Midler's fluid, which
consists of 2i parts of bichromate of potash,

1 part of sulphate of soda, and 100 parts of

distilled water, requires from three to six

weeks to harden the retina and eye gene-

rally. Osmic acid, l-10th to l-5th per

cent, in distilled water, hardens rapidly; and
the tissues should be placed afterwards in

distilled water, and mounted in solution of

acetate of potash.

The usual plan of hardening portions of

the nervous tissue with dilute solutions of

chromic acid is excellent ; but a new plan

has been suggested and practised by Betz,

of Kieff, who places the brain and cord,

deprived of their membranes, in alcohol and
iodine enough to colour them alight brown

;

subsequently the mass is placed in a solu-

tion of bichromate of potassium. Large
sections may be made out of the brain thus

hardened. Weak spirit and iodine are used

for the brain, and the pia mater is taken off

gradually, and then the mass is returned to

fresh spirit and iodine, and then stronger

alcohol is added. Before cutting prepara-

tions made in this manner, the bichromate

must be got rid of by much washing, and
the knife must be moistened with alcohol.

They stain very readily. See Staining.
For preparations with Chloride of Gold,

Nitrate of Silver, &c, see Staining.
Beale uses a solution of chromic acid in

glycerine, the small quantity of the acid

being sufficient to give the glycerine a pale

straw-colour. His solution of bichromate
of potash contains 20 drops of a saturated

solution of the bichromate in water added
to 1 oz. glycerine. They are admirable
nerve-hardening agents. Gerlach recom-
mends a solution of 1 to 2 per cent, of

double chromate of ammonia in water,

to harden nervous structures prior to the

staining with chloride of gold with or

without chloride of potassium ; and he also

advises perfectly fresh spinal cords to be
cut in thin sections, and to be placed in sol.

bichr. amnion. 1 in 5000 to 10,000 water.

After three or four clays they are immersed
in a very dilute solution of carmine and
ammonia for twenty-four hours. They are

then teased or broken up, and mounted
either Jn glycerine or, after drying, in

Canada balsam after oil of cloves has been
added.

In rendering sections transparent with
glycerine, Price's may be used in combina-
tion with 5 drops of glacial acetic acid

to the ounce (Beale). When acetic acid is

used, it is the ordinary pyroligneous acid,

and the solution of soda employed is made
of 1 part caustic soda and 20 to 30 parts of

water. These solutions mix with water,

and are therefore employed to clarify tissues

from which all water has not been removed.
But the turpentine, oil of cloves, and other

essential oils do not mix with water, and
therefore the}' can only act on tissues hard-
ened by immersion in alcohol.

Sections of vegetable tissue can be floated

on to the glass slide with weak solution of

gum, sugar, glycerine, spirit of wine, or

camphor-water ; and they may be kept in

these solutions, except in those which con-
tain gum and sugar.

3. Sections of hard or easily held vegetable

tissues.—Fresh stems of plants, thick leaves,

&c. may be simply held in the fingers

;

thin objects, such as leaves, petals, &c, are

best placed in a split cork or carrot, the
halves of which are kept together by inser-

tion in the neck of a phial or a test-tube,

which at the same time serves as a handle.

Sometimes it is advantageous to immerse
them, especially soft or very small ones, in
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thick mucilage of gum-arabic, and to allow

this to dry until tough enough to be cut by
the razor ; the slices are freed from gum by
immersion in water. Dry objects, such as

wood, dried leaves, seeds, &c, must be soft-

ened by soaking in water before slicing.

Small firm objects, such as seeds, are most
easily sliced when fixed in a bit of white

wax or stearine, which may be done by
placing them on the surface of the latter,

and stirring them into the substance melted

by the application of a hot wire. Most
slices of vegetable objects are obscured by
air-bubbles engaged in the intercellular

passages, &c. In old wood and similar ob-

jects the air is readily driven out by heat;

in fresh structures, where heat may coagu-

late or dissolve matters, the air may be

allowed to dissolve or escape by itself, which
requires time, or may be removed by ex-

haustion. A substitute for a regular air-

pump may prove useful to the mieroscopist,

consisting of a piece of thick and stout glass

tube, closed at one end, containing a tight-

fitting piston, with a valve opening up-
wards ; the object being placed in water

(or other liquid) at the bottom, a single

raising of the piston, or at all events, two
pulls, will draw out all the air, and the

water will take its place. This apparatus

may be used also for saturating dry objects

with oil of turpentine (for mounting in

balsam), or with oil (to produce trans-

parency).

Sections of woods &c. which are to be

mounted in liquids, should be soaked for

some little time in spirit or turpentine, to

remove resins &c. A special apparatus is

made for sliciug such objects ; but this is not

of much use except when large numbers of

very perfect sections of the same kind are

required for the purpose of sale, &c.

It need scarcely be said that sections

require to be made in various directions in

studying objects by these means. Thus
stems should be sliced horizontally, and per-

pendicularly both parallel to the medullary

rays and at right angles to them, &c. When
working with high powers, it is necessary to

be on our guard against appearances of

striation or fibres which may be produced

by the tine notches in the cutting instru-

ment.
The structure of laminated shells, &c.

may often be seen in fragments broken off

by the point of a knife. But sections of

shell, bone, &c. are best made by sawing off

thin pieces with a frame-saw having a

watch-spring blade, grinding them down
upon a water-of-Ayr or some other stone,

and polishing them upon a clean leather

hone or strop with putty-powder and water,
finally upon a dry hone alone.

Sections of very hard substances, as agate
&c, are so easily made by jewellers, that a

description of the process is scarcely neces-

sary. They are made by means of a circular

iron plate, made to rotate by a lathe, its

margins, being coated with a mixture of oil

and diamond dust. They are then ground
upon a plate of metal with emery-powder
and water, and polished upon a flat surface

of pitch with putty-powder and water.

In grinding and polishing sections of hard
structures, it is often requisite to cement
them to a slide with Canada balsam, heat
being applied until the balsam has become
so hard as to fix the section firmly to the
slide. As soon as one side has been polished,

the section is removed from the slide, the
balsam being rendered soft by heat, the
polished side cemented to the glass, and
the other side polished. The balsam may
afterwards be separated from the section by
maceration in oil of turpentine, ether, &c.

4. Staining sections and tissues. See art.

Staining and Dyeing.
Besides these methods of preparation,

there are those which enable the observer

to keep sections or minute plants and animals
under continuous examination without be-
coming dry, to provide a proper and equable

or even higher temperatures to parts or the

whole of organisms, and to add gases to the

fluid surrounding the object. Reckling-
hausen's moist chamber fulfils the first

requirement; and Strieker's slide, which is

heated by means of the galvanic current, is

most useful in producing constant amounts
of heat. Strieker's gas-chamber, slide, and
its conducting tubes enable carbonic anhy-
dride, oxygen, hydrochloric acid, or any
other gas to be applied to the fluid under
examination. The warming-slide is parti-

cularly useful (although a less satisfactory

and more unmanageable apparatus may be
arranged, by heating a metallic end of the

glass slide) in all examinations of the blood,

pus, and ciliary motion, and especially when
amoeboid movements have to be watched.

Bibl. Beale, Sow to Work c]-e. 4th edit.

;

Phi/. Trans. June 1863 & 1804 ; Carpenter,

The Microscope ; Prey , Das Mil;. : Si ricker,

General Methods, in Strieker's Hwn.Sf ( omp.
Hist. 8yd. Soc, tr. Power ; Gerlach, in

Strieker; Rutherford. Qu. Mic. Jn. L872,
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. 1 ; Woodward, The Lena, July 1872

;

Mouchet, Mo. Mic. J. iii. p. 75 ; Flemming,
in Max Schi/lize's Archie, ix. p. 123 ; J.

Gronland, M. Cornu, and G. Rivet, Des
Prep. Micros. (Botanical), Paris, 1871, abs-

racted in Qu. Mic. Jn. 1872, p. 82 ; Loc-
hart Clarke, Phil. Trans. 1851, and in

Scale's How to Work, p. 145; Moselev,

Qu. Mic. Jn. 1872, pp. 374, 379 ; Urban
Pritchard, Qu. Mic. Jn. 1872, p. 380; Ran-
vier, Archives de Physiol. 1872, p. 427 ;

Betz,

Max Schultze's Archiv, ix. p. 101 ; Qu. Mic.

Jn. 1878, p. 343.

PRESERVATION of microscopic ob-
jects.—Under tbis head we shall consider

the arrangement of microscopic objects for

permanent preservation, supposing' that

they have been prepared (Preparation)
in such manner as to render this possible.

Dry objects, or those which exhibit their

structural peculiarities in the dry state.

—

These are sometimes mounted alone, at

others when immersed in some preservative

compound.
1. In the dry and uncovered state, they

are occasionally mounted upon disks of cork,

leather, or pasteboard, the surface upon
which the object is to be placed beingblack-

ened by a crating of very fine lamp-black
mixed with warm size or gum-water, or by
a piece of dull black paper pasted upon it

;

the simplest way of making the disks is to

paste black paper upon thick soft leather,

and cut out the disks with a punch, like gun-

wads. The object is fastened to the disk with
a little solution of marine glue in naphtha,

or with gum. The disks are sold in the shops.

They are usually transfixed with a pin, by
which they may be fixed in the forceps under

the microscope, and may be fastened to the

bottom of a box lined with sheet-cork when
not in use. The advantage of this plan is

its simplicity ; its greater disadvantage,

however, is that the objects are liable to

injury, and become covered with dust. It

answers very well for common objects,

seeds, minute lichens, &c. ; but when the

objects are of value, they should be mounted
in a cell.

2. The cell may be made of a square piece

of card-board or pasteboard, of suitable

thickness, with a hole punched in the mid-
dle, fastened to a slide by marine glue or

Canada balsam—the object being fixed to

the slide by a little of either of the above

cements, and a thin glass cover cemented to

the card-board. Or the whole may be fast-

ened together with paste—first a piece of

black paper upon the middle of the slide,

then the perforated square, next the object,

and lastly the cover. The square of paste-

board may be replaced by a glass ring, a

perforated square of glass, or a piece of

sheet gutta percha.

3. When the objects are minute or very
thin, the square of pasteboard may be dis-

pensed with, and they may be mounted thus

:

they are to be laid upon a slide, and a cover
of thin glass placed upon them ; a piece of
paper larger than the cover, with a portion

cut from the middle larger than the object,

is then covered with paste, and a minute or

two allowed to elapse, that the paper may
become thoroughly imbued with it, the
superfluous paste being removed with the
paste-brush; the paper with the pasted side

downwards is then laid upon the cover and
the adjacent portions of the slide, and gently
pressed with a cloth, that it may be accu-
rately applied to the glass surfaces. The
whole is then allowed to dry. The principal

point in this process is the complete removal
of the superfluous paste before the paper is

applied. If this be not effected, it will be
drawn by capillary attraction between the
cover and, the slide, and reaching the object,

will spoil it.

4. A very secure method of mounting-
dry objects which are not altered by heat,

consists in laying a ring or square of black
japan upon a slide, the thickness of the
layer being adapted to that of the object,
and applying a pretty strong or long-con-
tinued heat until the cement becomes per-
fectly hard when cold. The. object is next
placed within the ring, a cover laid on, and
heat applied until thecement becomes liquid.

Gentle pressure then brings the cement and
the margins of the cover into contact ; and
when the cement becomes cold, the cover is

firmly fixed to the slide.

5. Another method of fastening the cover
to the slide is by the use of electrical cement
and balsam (Cements, p. 145J mixed with
1 or 2 parts of tallow.

6. Many dry objects can be well preserved
hJ

Moimtnifi in Canada Balsam.—When this
is to be done, care must be taken that thev
are thoroughly dry ; otherwise they will ac-
quire a milky appearance, from being sur-
rounded by minute drops of water. Some
objects in drying curl up or become de-
formed, although their minute structure
may not be essentially changed ; this may
be prevented by confining them between
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two slides tied tog-ether with thread, or held
together by india-rubber rings, sealing-wax
applied at the two ends, or by a folded strip

of brass with the ends riveted. If the ob-
jects be of tolerable size, they are then
soaked in oil of turpentine kept in an oint-

ment-pot covered with a lid, for some hours,
or even days, until the air is entirely dis-

placed from them by the turpentine. The
latter will often also remove the colouring-

matter from some objects, as parts of insects,

which may or may not be desirable ; hence
the duration of the process must vary
accordingly. A clean slide is then warmed
over the flame of a spirit-lamp, or upon a
stove, and some clear balsam placed in the
middle of it, and rendered more liquid by
further gentle heat ; the object is then care-

fully removed from the turpentine with for-

ceps, drained, and laid upon the warm
balsam. Some more balsam is then allowed
to fall from the warmed wire (Balsam)
upon the object ; and when this is well
covered with it, a warmed cover is gently

laid upon its surface. The superfluous bal-

sam then escapes at the sides of the cover
;

and this should be aided by gentle pressure.

The slide is next maintained at a gentle heat
upon a warm mantelpiece, or a piece of tin-

plate, until, when allowed to cool, the bal-

sam is perfectly hard. As soon as this is

the case, the superfluous portions are cut

away or scraped off with a knife, the sur-

faces of the glasses cleaned from any residue

by a cloth wetted with oil of turpentine,

and some sealing-wax varnish applied to

the edges of the cover and the adjacent

portions of the slide.

7. The success of the operation depends
mainly upon two circumstances, viz. the

object having been thoroughly dried, and
the exclusion of air-bubbles. The former

constitutes no difficulty, time being all that

is required ; but the latter requires that the

object shall previously have been thoroughly

moistened with the turpentine, and that the

balsam shall have been added to the object,

when laid in the balsam upon the slide,

before so much of the turpentine has evapo-

rated as will allow air to enter any minute
cavities in the object. The heat applied

should also be gentle ; and if the direct flame

of a spirit-lamp be used, its application

should be made rather to some portion of

the, slide near (hat upon which the object is

placed, than directly beneath the object. If

much heat be applied, bubbles of the vapour
of the turpentine will often disfigure the

object for a time ; but these will vanish as
the object becomes cool.

If air-bubbles have fouud their way into
the object, the slide must be macerated in
oil of turpentine until the balsam is dissolved
and the object liberated, and a fresh mount-
ing' made. The solution of Canada balsam
in chloroform is very readily managed, and
the difficulty with the air-bubbles is greatly-

lessened.

8. If the object be large, it must be
mounted in a cell. A glass ring (sold in the
shops) of suitable thickness must first be
cemented to the slide by balsam ; more bal-
sam is then added until the cavity is filled,

the obj ect next added, and the cover applied.

9. If the object be minute, its removal for

maceration in the turpentine is not requisite,

and might entail the loss of the object. It

must then be laid upon a slide, a drop or
two of turpentine added, and the whole
warmed until no air-bubbles are visible.

The cover is then removed, most of the tur-
pentine drained off, balsam added from the
warmed wire, and the cover applied as be-
fore; or balsam may be placed upon the slide

near the margin of the applied cover ; and
on applying a continued gentle heat it will

hud its way under the cover, and replace
the turpentine as it evaporates.

10. If air-bubbles remain in parts of a
minute object, a cover should be applied,

turpentine added, and the slide held over a
lamp until the turpentine boils, and the
bubbles disappear on cooling. The cover is

then removed, most of the turpentine al-

lowed to evaporate, the balsam added, and
the cover re-applied. Gum dammar used
in the same manner as Canada balsam is

excellent.

11. Gum and Glycerine.—Objects which
caunot be conveniently dried may be
mounted in a solution of gum-arabic in

glycerine ; the manipulations are much the
same as with balsam, except that no heat is

required. GlycerineJelly is often used.

12. Mounting in liquid.—The structure of

many objects is so altered by drying, that
they require to be mounted in some preser-

vative liquid. These, if of considerable size,

must be mounted in glass cells.

13. The cells may consist of glass rings, i, e.

portions cut transversely from pieces of glass

tubes, of various sizes, according to the

dimensions of the objects. In using these,

the ring is first warmed in the flame of a
spirit-lamp, being held by steel forceps : one

of the ground surfaces of the ring is then
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covered with marine glue or balsam pre-

viously melted in the same flame; the sur-

face of the slide to which the ring is to he
cemented is then heated in the flame, and
whilst it is hot the surface of the ring coated

with the melted cement is applied to it, and
the ring pressed firmly, so as to displace

the superfluous portions. When cold, these

are to be removed with the point of a knife
;

sometimes a little solution of potash, oil of

turpentine, or naphtha is required for this

purpose. The cell is then complete, ex-

cepting the lid or cover, which consists of

a circular plate of thin glass, of slightly less

diameter than that of the outer margin
of the glass ring. The cell is now to be

filled with the preservative liquid, the object

placed in it, and the cover applied, being

made to slide over the upper surface of the

ring, so as to displace any excess of liquid,

and prevent the admission of air-bubbles.

If the quantity of liquid at first put into the

cell be not sufficient, more must be added,

until slight excess is present; the superfluous

portions may be removed by a piece of blot-

ting-paper, and the margin of the cover and
ling very carefully wiped clean with a silk

handkerchief, so that the surfaces may be
free from all traces of the preservative liquid.

The exposed parts of the upper surface of

the glass ring, and the adjacent margins of

the cover, are then to be coated lightly with
one of the liquid cements, by means of a
camel's-haii' pencil ; and when the first coat

is dry, another must be laid on, so that the

edges of the cover and the adjacent parts of

the glass ring may be firmly cemented toge-

ther, and the cell completely closed, so that

no evaporation of the contained liquid can
take place.

The important points in this process are,

that the heated cement used to fasten the

ring to the slide must accurately coat every
portion of the two surfaces in apposition,

and that the surfaces to which the liquid

cement is applied must be perfectly clean

and dry, so that the cement may come into

contact with the surfaces of the glass.

Rings of india-rubber and gutta percha are

very useful instead of glass.

14. When the objects are very large, the

rings may be conveniently replaced by cells

constructed of slips of glass, arranged so as

to constitute four sides of a box, the bottom
of the box being formed by the slide, and
the top by a plate of thin glass : the pieces

should be cemented together by marine
glue.

15. Smaller cells ma}' be made with ma-
rine glue, melted, dropped upon a slide and
flattened whilst warm with a piece of wetted
glass, the superfluous portions and central

portion cut away with a knife. Should the

marine glue become loosened from the slide,

it may be re-fastened by heat ; and if the
upper surface be not perfectly flat, it may
be made so by grinding with emery-powder
and water upon a plate of metal or upon a
stone.

Minute objects may be mounted in liquid

in a variety of ways, the choice of which
will vary with their nature. They are

generally mounted in shallow cells, the

sides of which are formed by varnish.

1(3. The old method consisted in placing

the object upon a slide, adding a drop or

two of the preservative liquid, applying the

glass cover, adding more of the liquid, or

removing excess with blotting-paper, until

the space between the slide and cover was
accurately filled, then applying to the mar-
gin of the cover and the adjacent portions

of the slide a coat of some liquid cement, as

gold-size, asphalt solution, black japan, &c.
Objects thus mounted keep well for a time

;

but the cement soon apparently runs into

the space between the cover and the slide,

and the object becomes spoiled. It is often

requisite, however, to mount an object in

this way, which may be tying upon a slide,

perhaps in some peculiar position which it

is important for it to retain ; when this is

the case, the electrical cement with balsam
and tallow (Preservation) should be
used ; and there is less fear of change, pro-

vided spirit be not used as the preservative

liquid.

17. Whenever it is possible, then, a cell-

wall should be previously formed, by laying

a ring or square of one of the liquid cements
upon the slide with a camel's-hair pencil,

aud applying a continued heat until it be-

comes thoroughly hard when cold. The
cements generally used are :—asphalt solu-

tion
;
gold-size with which a little finely

powdered litharge has been well mixed,
immediately applied, as it soon hardens

;

sealing-wax varnish ; solution of marine
glue in naphtha, or of Canada balsam in

ether or chloroform, or the balsam alone.

Allport's liquid marine glue is very useful.

If the upper surfaces of the rings or squares
formed ofthese compounds, when thoroughly
dry and hard, be not perfectly flat, they
may be made so by grinding alone, or with
emery and water, upon a piece of metal,
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marble, or a stone. The object is then
placed in the cell, the preservative liquid

added, and the cell closed as above de-
scribed.

The following- are the most important
preservative liquids and compounds :

—

Thtoaites's liquid is thus prepared : to

16 parts of distilled water add 1 part of

rectified spirit, and a few drops of creosote

sufficient to saturate it ; stir-in a small quan-
tity of prepared chalk, and then filter. With
this liquid mix an equal measure ofcamphor-
water, and, before using, strain through fine

muslin. Used by Mr. Thwaites for pre-

serving freshwater Algae, as having but
little action upon the endochrome.

Haifa's liquid.—Prepared with bay-salt

and alum, of each a grain, distilled water
1 oz. ; dissolve. Forms a readily prepared

substitute for the former in the preservation

of the Algae (Desmidiaceas).

Acetate of alumina.— 1 part of the salt to

4 parts of distilled water. Mr. Topping finds

this the best preservative for delicate vege-
table colours.

Distilled water. — Very often used for

preserving Alga; ; but perhaps camphor-
water would be better.

Camphor-wtder is prepared by digesting

distilled water with a lump of camphor.
Spirit and icater.—Proof-spirit may be

prepared by mixing 5 measures of rectified

spirit with 3 of distilled water. It is fre-

quently used for preserving animal struc-

tures, organs, injections, &c. Delicate

preparations may be kept in a mixture of 1

.

part of spirit with 5, or even 10, parts of

water. Dilute spirit should never be used

as a preservative when it can possibly be

avoided, on account of its action upon the

cements. Methylated spirit is very useful,

on account of its cheapness and strength

;

may be used when diluted in preserving

large specimens of animal tissue.

Creosote water is prepared by filtering a

saturated solution of creosote in rectified

spirit, mixed with 20 parts of water. It is

recommended for preserving preparations of

muscle, cellular tissue, tendon, cartilage, &c.

Arsenious acid.—A preservative liquid is

made of this substance by boiling excess of

the acid with water, filtering the solution,

and adding 2 parts of water. It is a very

good preservative of animal tissues.

Corrosive sublimate. — Halting recom-
mends a solution of this substance as the

best preservative for the corpuscles of the

blood, nerve, muscular fibre, &c. : the

strength of the solution must vary from 1

part in 200 to 500 of water, according to

the nature of the object. Thus the blood-
corpuscles of the frog require 1-400, those
of birds 1-300, of mammals 1-200.

Salt (chloride of sodium) and water, 5 gr.

to the ounce, was long since recommended
for the preservation of tissues, but is not
much used, because fungi are apt to grow in

it, which might, however, be prevented by
saturating it with camphor by digestion.

M. Corti has found "a tolerably concentrated
solution " the best preservative for the
delicate structures and nerve-cells of the
internal ear. Carpenter recommends sea-

water, with one tenth part of alcohol and
one tenth of glycerine, for preserving deli-

cate marine organisms. Solution of acetate

ofpotash is useful.

Carbonate of potash.— 1 part dissolved in

from 200 to 500 of distilled water, is a good
preservative of the primitive nerve-tubes.

Arsenite of potash.—1 part dissolved in

1G0 of water has been found useful for pre-
serving the primitive nerve-tubes.

Glycerine.—We have found this the most
valuable of all liquids for vegetable prepara-
tions, which may be closed air-tight or not
at pleasure. Dissections covered with a
glass may be left in it from day to day, re-

maining unchanged and always ready for

examination. Objects may be mounted in

it as with chloride of calcium. It is one of

the most valuable fluids for the preservation

and preparation also of animal tissues.

Camphor-water and naphtha and water
may be added. Dr. Beale advocates strong
glycerine as a medium for special organisms
aud for preservation.

Gelatine and glycerine is a valuable
medium, and glycerine jelly also. See
Lawrence, Qu. jllie. Jn. 1859, p. 257.

Hantzsch, of Dresden, quoted by Car-
penter, produced a fine preservative medium
for minute Alga;. A mixture is made of 3
parts of pure alcohol, 2 parts of distilled

water, and 1 of glycerine; and the object,

laid in a cement-cell, is to be covered with
a drop, and placed under a bell-glass. Al-
cohol and water evaporate, and leave the
glycerine : more is added time after time,

and the cell is thus filled.

Glycerine and Gum.—Pure gum-arabic
1 oz., glycerine 1 oz., water 1 oz., arsenious

acid 1A grain; dissolve the arsenious acid

in the water, then the gum (without heat),

add the glycerine, and incorporate with
great care to avoid forming bubbles.
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Canada balsam (See Balsam, Canada).
—When rendered thinner by digestion with
a little ether at a gentle heat, it forma a
liquid cement.
Canada balsam solution is useful in mount-

ing many delicate structures. The chloro-
form solution is the best. Sufficient chlo-
roform is added to make the mixture run
freely. The balsam hardens with evapo-
ration. Gum dammar is gradually super-
seding Canada balsam.

Gum-water (see Cements).—The solu-

tion should be very thick, so as to flow with
difficulty from the end of a wire. It may
be used like balsam, but without heat. The
residue is very apt to crack when dry ; this

may be prevented by applying a thick coat-
ing of varnish around its margins.

Chloride of calcium (Calcium, chloride
of).—Objects may be mounted in this solu-
tion without closing the cell, by pasting
two narrow strips of paper transversely upon
a slide, leaving a greater interval than the
breadth of the object ; the latter is then laid

upon the slide, a small quantity of the solu-

tion added, and a cover applied. The solu-

tion must not touch the paper. The cover
may be fixed to the paper on the slide by
the electrical cementwith balsam and tallow.
It is best, however, to close the cell.

Chloride of zinc in solution is too power-
ful an agency for any but large specimens.

Goadbi/'s solutions.—These are of three
kinds. The first (A) is made with—bay-
salt (coarse sea-salt) 4 oz., alum 2 oz., cor-
rosive sublimate 2 grains, boiling water 1

quart. This is too strong for most pur-
poses, and is only to be employed where
great astringency is required to give form
aud support to delicate structures.

The second (B) is made with—bay-salt
4 oz., alum 2 oz. , corrosive sublimate 4 grains,
water 2 quarts. This is recommended for

general use, and as best adapted for perma-
nent preparations. Mr. Thwaites uses it for

marine Algte ; but we have found chloride

of calcium answer for this purpose, and it is

much more secure. Schultze recommends
it for preserving Medusa, Echinodermata,
Annelid larva?, Entomostraca, Diatoniaceie,

Polythalamia, and Polycystina, both the

bard and the soft parts, and advises the

use of glycerine afterwards to produce
transparence.

When carbonate of lime exists in the

preparations, as in the Mollusca, the fol-

lowing (C) should be used :—take of bay-
salt 8 oz., corrosive sublimate 2 grains,

water I quart. Marine animals require a
stronger liquid (D) of this kind, made by
adding about 2 oz. more salt to the last.

Deane's compound.—This is made with

—

gelatine 1 oz., honey 5 oz., water 5 oz.,

rectified spirit i oz., and 6 drops of creosote.

The gelatine is soaked in the water until

soft, and then added to the honey, which
has been previously raised to a boiling-heat

in another vessel ; then boil the mixture,

and, when it has cooled somewhat, add the

creosote mixed with the spirit ; lastly, filter

through fine flannel.

When about to be used, the compound
must be slightly warmed, and the object

placed in a drop upon a previously warmed
slide. The cover is then to be breathed
upon and applied, taking care to exclude
air-bubbles; a coating of black japan or

Brunswick black around the margin com-
pletes the whole. Solution of naphtha and
creosote water aud chalk are useful for large

preparations. Carbolic acid and distilled

water, one part in one hundred, will suffice.

It is very useful for vegetable preparations.

Chromic acid. See Preparation.
Soluble fflass.—This compound, which is

a solution of silicate of soda or potash, or of

both, promises to become one of the best

preservative liquids. It is used as glycerine,

and in the course of a day or two becomes
perfectly hard, retaining a beautiful glass-

like transparency. Unfortunately all our
specimens have become opaque, on account
of the formation of crystals, apparently from
the presence of too much alkali. When
properly prepared, it will undoubtedly sur-

pass all other preservatives, on account of

its durability and extremely low refractive

power, which scarcely exceeds that ofwater.

Saturated solution of chloride of calcium
in water aud solution of acetate of potash
are very useful for the preservation and
mounting of some substances. See Pre-
paration.
That preservative liquid should always be

chosen which exerts least action upon the

structure of the object which it is required

to preserve.

If drying the object does not destroy its

peculiar structure, and the object is not very
transparent, then balsam should be used.

If the structure be destroyed by the pro-

cess of drying, and the object be not impaired
by endosmosis, the chloride of calcium or

gl3'ceriue is best. Other circumstances may
render these preservatives desirable : thus

the minute parts of the mouth of the Aca-
2t
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rina are best seen and preserved in balsam,

whilst the general form of the body is best

retained when the animals are immersed in

chloride of calcium or glycerine.

Objects to be mounted in a preservative

liquid, should be placed in a watch-glass.

If they are alive they maybe placed in water

;

and as much of this as possible should be

poured off, or removed with a pipette or

blotting-paper, and the preservative liquid

added, and this operation repeated that the

water may be entirely displaced.

If objects be mounted according to the

method' described in § 15, p. 639, the electri-

cal cement and tallow compound should be

used ; for if black japan or gold size be made
use of, the objects will certainly be spoiled.

The liquid cements used to close the cell

should be applied in several layers, each

being allowed to dry before the next is

applied.

The preservative liquid must not be capa-

ble of exerting any action upon the cements

used in making or closing the cell.

If chloride of calcium or glycerine be used

as the preservative liquid, when the first

coat of liquid cement used to close the cell

has become dry, the slide and cover should

be washed gently with a sponge and di-

stilled water, then dried with blotting-paper

or a silk handkerchief, and the next coat of

varnish applied.

The deeper the cell, the less the chance
of the object being spoiled.

As soon as objects are mounted, the slides

should be labelled with a square or circular

piece of paper pasted upon them, the name
and other particulars being expressed in

writing. The name &c. may also be
written upon slides with a diamond : but

the paper labels should always be used

;

otherwise much time will be lost in search-

ing for and distinguishing particular objects

in the cabinet.

Bibl. Treatises upon the Microscope

;

Harting, Het Mikroseop. JEdi/ib. Monthly
Journ. 1852 ; Corti, Sieb. and Soil. Zeit.

iii. 134; Griffith, Ann. Nat. Hist. 1843, xxi.

113 ; Tulk and Heufrey, Anat. Manip. 1844;
Goadby, Amer. Journ. xiii. 15 ; Davies,

Naturalist's Guide ; Mohl, Botan. Zeit. xv. p.

249 ; Beale, How to work, 4th edit. ; Carpen-
ter, The Microscope ; Tlie vols. ofQu. Mie. Jn.

Sf Mo. Mie. Jn. ; Frey, das Mik. ; Strieker,

Ham. Hist. ; Ileys and Hepworth, Trans.

3Iie. Soe. 1865 ; Davies, On Preparation and
Mounting ; Lawrence, Qu. Mie. Jn. 1859,

p. 257 ; Walmsley, Mo. Mie. Jn. i. p. 380;

Bastian, Mo. Mie. Jn. i. p. 94 ; Mouchet,
Mo. Mie. Jn. iii. p. 75.

PRIMI'TIA, J. & EL—A small fossil

Ostracode, with suboblong valves, impressed
with a variable furrow or pit in the medio-
dorsal region. Forty species in the Silurian
rocks of Britain, Europe, and America.

Bibl. Jones & Hall, Ann. N. H. 3. xvi.

415.

PRIMORDIAL UTRICLE (utrieulus

primordialis, Primordialsehlauch). — This
name came formerly into general use, at

the suggestion of Mohl, to indicate a pecu-
liar portion of the contents of the cellulose

sac constituting a vegetable cell. By that

author itwas regarded as a distinct structure

;

by others its separate existence is doubted
and denied ; while it has been proposed by
Pringsheim to transfer the name to a struc-

ture different in its nature froiu that which
Mohl has described as his primordial utricle.

As the formations comprehended under
this name are of great importance in the
development of vegetable cells, a little de-
tail must be entered into in explaining this

subject.

If a cell of the pulp of any succulent

fruit, a cell of yeast, or cells in sections

taken from the delicate nascent tissues of

any growing part of plants, are placed in

water, the entire contents will soon be seen

to retract from the cellulose wall, leaving a
clear space, filled with transparent liquid,

between the latter and a sharply defined

line bounding the contracted or coagulated

contents (PI. 38. figs. 1, 2, 10-12). The
addition of tincture of iodine makes the

conditions still more clear. If the parent

cells of pollen-grains or spores are treated

thus, just before the development of the

cellulose wall of the special parent cells (see

Pollen), the four portions of the contents

of the parent cell contract and separate, and
each portion, containing its own granular
structures and nucleus, appears bounded by
a well-defined line (fig. 607). This well-

defined line presents in this condition the

apppearance of a delicate membrane or pel-

licle enclosing the entire contents. The
action of acids, or spirit, and iodine, reveals

the existence of a similar set of conditions

in all actively vegetating cells : and in most
cases a more or less thick viscous layer of

the protoplasm is found lining the cellulose

wall before the application of the reagents.

Since the line indicating the boundary of

the contents cannot be distinctly seen until

the contents have retracted from the cellu-
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lose wall, and since the protoplasm is always
coagulated by the action of the reagents, it

Fig. G07

Fig. 607. Parent cells of pollen-grains just after the
separation of the contents into four portions, treated
with iodine. CM, the parent cell. P, the protoplasmic
portions, each with a nucleus and a well-defined outline
at the surface of the primordial utricle. ^Magnified 250
diameters.

Fig. 60S. Cells of Protocoecus multiplying. The green
granular contents are bounded by the definite outline

of the primordial utricle ; the primary and secondary
cellulose parent-cell membranes are represented as
separated from each other. Magnified 400 diameters.

is a subject of discussion whether the film

forming the well-defined line on the surface

of the contracted contents is a true struc-

ture, or only a pellicle produced by the

coagulation of the surface of the protoplasm,

just as a " skin " forms over size, or other

similar substances when they dry up in the

air. There is great ground for believing

the latter view to be correct ; but the term
primordial utricle, as used by Mohl, is ap-

plied to the protoplasmic layer lining the

cellulose wall, whether it be merely a gela-

tinous investment in its natural condition,

or a true membrane, because this formation,

whether a membrane or merely a layer of

viscid protoplasm, exerts in any case a spe-

cial and most important function. Among
the principal reasons for doubting the in-

dependent existence of a pellicular nitro-

genous membrane, are the following facts :

—Very young cells often appear filled with
a dense protoplasm (young cells of anthe-

ridia of Cryptogamia, embryo-sacs of many
flowering plants, cells about to produce
zoospores in the Confervoids, &c), which
may produce numerous new cells by merely
breaking up into separate portions ; and thus

the function of the primordial utricle is

shared by the entire mass of contents.

Young cells of nascent tissues, presenting

this condition at first, acquire the so-called

primordial utricle afterwards, simply by the

dense contents becoming excavated, as it

were, as the cell-wall expands, and follow-

ing this in its growth, so that the originally

dense homogeneous mass becomes a hollow

sphere with the centre occupied by watery
cell-sap ; in other cases the originally ho-

mogeneous protoplasm becomes excavated
bynumerous water-vesicles, and thus honey-
combed, until it forms a mere reticulation

of protoplasmic threads upon the wall or

stretched across the cavity. But the point

is by no means clear at present. Indeed
the protoplasmic layer lying upon the wall

of the cell presents a complex arrangement
of parts in some cases : A. Braun correctly

distinguishes three layers in Hydrodictyon

;

there are three in Chara, where the inter-

mediate one contains the chlorophyll-gra-

nules,and the innermost forms the circulating

mass ; a distinct layer is left after the dis-

charge of the zoospores in C'/adophora, &c.

Pringsheim has lately asserted that he has
coloured blue by Schultze's reagent the

outermost layer of the pellicular structures

detached from the cell-wall by acids &c. in

the Conferva? ; and hence he assumes that

Mohl's primordial utricle is really the most
recently formed of the layers of cellulose

belonging to the permanent cell-wall, and
that this is formed by a chemical trans-

formation of the superficial stratum of the

pro toplasm. Possibly the last cellulose layer

of thickening may be brought away from
the wall by reagents ; but it would cause a

confusion of ideas to call this theprimordial
utricle, even if it be the pellicular structure

seen under some circumstances by Mohl
and others. The term properly applies to

the formative stratum of all independently
vitalized masses of protoplasm, capable of

secreting layers of cellulose, which in the

cavities of parent cells form layers of thick-

ening or septa, or in a free condition the

primary walls of new and independent cells.

Thus, as explained under the head of Cf.ll-
formation, the primordial utricle or forma-
tive protoplasmic layer is the active agent

in cell -division, and the layer forming the

surface of the isolated portions of contents

of parent cells produces the new cell-wall

in all cases of free-cell formation, whether
taking place in parent cells, or as in the
case of the zoospores of Alga?, after escape

from the latter.

In many of the Algae, some of the indivi-

dual cells regularly exist for a certain period

as masses of protoplasm devoid of a cellulose

coat, as, for example, the spores of Fucus
and its allies, and the active zoospores of

Confervoids ; and these bodies, although
presenting a well-defined outline, do not
appear to have a properly developed mem-

2 t 2
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braue ou the surface, which merely appears
to be denser than the semifluid central por-

tion. These bodies withdraw themselves
evidently from the definition of a vegetable

cell as ordinarily given ; and even the exist-

ence of a protoplasmic pellicle upon the

surface of the primordial utricle cannot be

shown; nevertheless they constitute all the

essential living part of a vegetable cell, and
indicate most clearly the undoubted fact

that the cellulose walls (that is to say, all

the really solid and permanent portions of

vegetable structure) are mere skeleton or

shell for the protoplasmic or nitrogenous

structures. Cohn has proposed for the in-

dependently vitalized masses of ' cell-con-

tents ' the title of primordial cells ; and they

do correspond to many of the forms of the
' cells ' of animal tissues, and of the ' uni-

cellular ' animal organisms, Amceba &c. :

but none of these are really cells according

to the original idea ; hence the transfer of

names causes confusion. Were not the

name nucleus already taken for the supposed

centre of vitality of these bodies, it would
be applicable, as would be that of eytoblast

;

but as these are occupied, the name of pro-

toplast, or, as Huxley proposes, endqplast,

might be adopted, and certainly would be

preferable to calling the bodies " primordial

cells."

The relation of the "primordial utricle,"

or formative nitrogenous layer, to the Se-
condary deposits of cell-walls is not yet

clearly ascertained. Criiger has recently

asserted their essential agency in producing

these, as will be noticed under that head
and under Spiral Structures.
The protoplasmic substances iudistin-

guisbably connected with the so-called pri-

mordial utricle, are also the active agents in

the Rotation or circulation of the cell-

contents. Further relations of these nitro-

genous matters are also dwelt upon under
Chlorophyll and Starch.

Bibl. Von Mohl, Botan. Zeit. ii. p. 273

(1844); Vermisclde Schrift. p. 362 ; Henfrey,

Ann. N. H. xviii. p. 364 '; Nageli, Zeitschr. f.

loiss. Bat. Heft 1 (1844), & 3, 4 (1846J ;

Alex. Braun, Verjiini/uni/, S,-c. (trans, in Hay
Soc. Vol. 1853, p. 121 el sea.) ; Cohn, Nova
Acta, xxii. p. 005, transl. in lien/ Soc. Vol.

1853, p. 517 ; Pringsheim, Bait u. Bild. d.

Pfianzmzelle, Heft 1. Berlin, 1854; llartig,

Botan. Zeitung, xiii. p. 303 ct seq. 1855;
Criiger, ibid. p. 001 ; Mohl, ibid. p. 689.

PRITCHAR'DIA, Raben.—A genus of

Diatomaceos which includes some species of

Nitzschia and Synedra. N. scalaris, Smith,
N. insr/nis, Greg., N. virt/ata, Rosser, and
N. Shnithii=N. spectabilis, Smith, are inclu-

ded.

Bibl. Rabenht. Fl. Eur. Alg. i. 1G2.

PROEMBRYO.—The term applied to

the structure first produced from the ger-

minal vesicle of Flowering Plants, after im-
pregnation, consisting of the suspensor and
the embiwonal cell at its extremity. The
proembryos of the Gymnosperms are espe-

cially remarkable (see Ovule). The same
term is often incorrectly applied to the pro-
thallium, the cellular structure first pro-

duced in the germination of the spores of

the higher Flowerless Plants.

PROROCEN'TRUM, Ehr.—A genus of

Peridinina, cilio-flagellate Infusoria.

Char. The transverse groove is absent

;

cilia are present, and also a single fiagelliforni

filament.

P. mieans (PL 24. figs. 70 & 71), ovate,

greatly compressed ; length 1-430".

Bibl. Ehr. Infus. p. 44 ; Clap, et Lach.
Etudes, p. 411.

PROR'ODON, Ehr.—A genus of Infu-

soria, of the family Trachelina.

Char. Body covered with vibratile cilia,

truncate in front ; mouth with a cylinder of

teeth. Aquatic. Species numerous.
P. teres (PL 24. fig. 72). Body ovate,

terete, white. Length 1-140".

Bibl. Ehr. Infus. p. 315 ; Clap, et Lach.
Etudes, p. 318.

PROSEN'CHYMA. See Tissues, Ve-
getable.

PROSTHE'MIUM, Kunze.—A genus of

Melanconiei ( Coniomycetous Fungi),

growing upon the branches of trees, form-
ing circular depressed spots ; the perithecia

Fig. COD.

Ji.fiJI'

;

If!
Prosthemiuni betulinum.

Spores and parnphyses seen in a vertical section of fruit.

Magnified 200 diani3.

enclose erect articulated filaments bearing

radiating; tufts of two or three septate spores

(fig, 609). P. betulinum occurs upon the
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bark of the branches of the birch-tree. The
species are mere forms of Sphceriacei.

Btbl. Berkeley,-Bn£ Flor. ii. pt. 2. p. 297.

PROTAMCE'BA, Haeckel.—A genus of

Protista.

Char. Asimple shapeless protoplasm-body

•without the formation of vacuoles, which
protrudes simple processes, not ramifying or

anastomosing, and which reproduces itself

by fission.

Species. Protamaba primitiva. Proto-

plasin-body of 003-005 millim. diameter,

continually varying in form, with one or

several (3 to 6) peripheral pseudopods.

Processes short, rounded, obtuse, finger-

shaped, at most as long as the diameter of

the central body.
Locality. A'pond of fresh water, nearJena.
Bibl. Haeckel, Generelle Morphologie,

1866, vol. i. p. 133.

PROTEA'CEyE.—A family of Dicotyle-

donous plants, mostly from New Holland or

the Cape, shrubs or small trees (Bankda,
Grevillea, Hakea, &c. ), of remarkably rigid,

evergreen habit. The coriaceous leaves are

well suited for the study of the epidermal
structures ; and the stomata have interesting

peculiarities (see Stomata). The epidermis
is often scurfy with scattered hairs, some of

which are of curious forms (PL 21. fig. 29).

PROTEIXA, Claparede et Lachmann.—
An order of Rhizopoda, including the fami-

lies Amcebina and Actinophryna.
Bibl. Clap, et Lach. Etudes, p. 434.

PROTEOXTNA, Williamson.—A simple
arenaceous Foraminifer, probably belonging
to Lituola.

Btbl. Williamson, Sec. Foram. 1 ; Car-
penter, Introd. For. 309.

PROTEUS.—An old name applied to

certain Infusoria, as Amoeba &c.

Also a genus of Amphibia with large

blood-corpuscles.

PROTHAL'LUS or PROTIIALLIUM.
—The structure which is the result of the

germination of the spores of Cryptogamia,
and in which the female, and sometimes the

male organs are formed. See Maesilia-
ceye, Lycopodiace^e, Equisetace^;, Fi-

lices. Fankhauser (Hot. Zeit. 1873, pp.
1-6) has discovered the prothalliuni of Ly-
copodivm ; it is subterranean and destitute

of chlorophyll. A vertical section through
it shows that the cellular structure is formed
of three layers : the uppermost, in which
the archegoniaand antheridia are developed,

consists of thin-walled cells, poor in cell-

contents the cells of the middle layer are

smaller, and their contents are dark and
granular ; and those of the innermost layer

are somewhat elongated and parallel to the

surface, their contents being- turbid and
finely granular.

Bibl. Henfrey, Fhm. Course (Ma-ters)
;

Fankhauser, tr. M'Nab, Qu. Mic. J». 1873,

p. 299 ; B. Sanderson in TodcTs Cycl. Anat.
and Phys. art. Reprod, Veget.

PROTISTA, Haeckel.—A kingdom of

organic nature which is intermediate be-

tween the animal and vegetable kingdoms,
and which comprises the so-called lowest

forms of life. The organisms included in

the Protista reproduce themselves not in a

sexual manner, but by monogony. It is

divided into the following groups :

—

( 1. Crymnomonera (Protogenes, Pro-
tamathu, &c).

Lepomonera {Prolomonas, Tam-
pyrella, Prolomyxa.Myxt'sfrum,
&c).

1. NudiflageUata (Euglena, Spon-
e/ylomorvm, Sic).

2. CilioflageUata (Peridiiiium, Ce-
ratium, &c).

III. Labyrinthulea (Zabyrinihvla).
" Diatomea {Bacillaria).

(1-

\

I
2

I. Monera. ~{
'.

II Flagellata.

IV.

V. Phycochromaceie.

VI. Fungi. j.

VIII. Protoplaeta (Amceboida).

Chrysococcacea (Glce-

ocapsa, MerisTnopcB-
dia, &c).

08eillarinea(iVbsfoc&a-

[ cea,HicuIariacea,Si.c.^.

Phycomycetes (Suprolegnietf, 2£u-
corhie<E, &c).

Hypodermix ( CredintF, JJstUagirKS,

Sec).

Basidiomycetes (Symenomycetes,
Gastromycetes, Sec).

Ascomycetes (Protomycefes, Disco-
mycetes, Sec).

VII. IVIyxomycetea (Myeetozoa).
(1. GymnamcebEe

(Aittamceba,8ec).

2. Lepamcebse (Ar-
eell<f, Difflugia,
Sec.).

3. Gregarinee
(Gregarina).

Noctiluca.
Acyttaria (Jlonothalaniia and

Polythalamia).
Heliozoa (Actinosphzrium).
Eadiolaria (Monocytharia and

\ Polycytharia).

(See Plastids.)
The Monera are cytods, and never possess

a mtcleus ; the Gymnomonera never pass

into a resting condition or become invested
with a cell-wall or test ; but the Lepomo-
nera,which commence lifeasGymnocytodes,
become invested with a cell-wall in their

resting stage. Such Monera as Protogenes

and Protamaba remain as single isolated

cytods, and new individuals separate from
the parent by fission or separation of it into

two. And other Monera form a colony in

a certain sense, producing the resting or

encysted stage, and the invested protoplasm

IX. Noctiluca-.

X. Rhizopoda. G;
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resolves itself into numerous zoospores. The
Flagellata resemble the zoospores of Proto-

monas and Protomy.ru, but they have nuclei

nnd envelopes, and the Labyrinthulea also.

The colossal naked moving sarcode bodies of

Protogem.es, Protomyxa, and of Tampgrella
closely resemble the plasmodia of the Mjxo-
mycetes ; but their development separates

the groups readity. The nucleated zoo-

spores ofthe last-namedorganism distinguish

it. With regard to the Protoplasta, Haeckel
regards Gregarince as Amoeba? which have
degenerated by parasitism. Protamceba of

the Monera, however, is distinguished from
Amceba by the absence of a nucleus and of

the contractile vesicles. The distinction of

the remaininggroup is decided. See Genera.

A group, the Catallacta, has been founded
byHaeckel to include the genuaMagosph&ra;
and its position is between the Flagellata

and Protoplasta, The life-cycle of Magc-
sphcera is as follows. At first it is quies-

cent and vegetative, and is— 1. Unicellular

quiescent (egg) ; 2. multicellular quiescent

stage (cleavage). Then it takes on the

active condition ; 3. multicellular swarm
stage ; 4. unicellular ciliate stage ; 5. uni-

cellular amoeboid stage.

Bibl. Haeckel, Getter. Morphol, ; Natiir-

liehe Scltopfittig, Monog. der Moneren, Jenai.

Zeit. fur Med. 6. iv. p. 1 ; Biol. Studim, p. 1

;

Wright and Kirhv, Qu. Mic.Jn. 1SC9& 1871.

PROTOCOC'CUS, Ag.—A genus of Vol-
vocinea? (Confervoid Alga?), at present very
imperfectly known, since without a toler-

ably complete history of the development
of the forms it is impossible to distinguish

the true species of Protococcas from the
young states of the more complicated Pal-
mellacea?, and even from the germinating
gonidia of the Lichens. As we have limited

it, Profococcus includes those unicellular

Alga? which in the aquatic state consist of

single zoospore-like bodies, with a more or

less evident gelatinous cellulose envelope
through which the two cilia protrude.

They move actively, and are multiplied by
division during the active state. Finally
they settle down into a resting-stage ; and
they inay then increase by vegetation so as to

form granular patches. Mostly, however,
those which settle down turn red and ac-
quire a thick coat, passing through a stage
of rest before they germinate again, appa-
rently requiring to be dried up first. When
they germinate, they frequently produce
many generations of still forms before the ac-
tive ciliated forms reappear, especially when

placed on damp surfaces, and not in water.

When placed in favourable circumstances,

the resting-forms (even after several years)

recommence the course of vegetation, re-

acquiring the green colour by degrees in

the course of several generations of vegeta-

tive cells. The contents of the red form
appear to consist partly of oil-globules ; in

the green form the protoplasmic substance

is coloured bj' chlorophyll, and at a certain

stage contains starch.

We have traced P. viridisthiongh all these

stages, as represented in PI. 3. tig. 2 a-g : a
most elaborate monograph of P. pluvialis

has been written by Cohn, which is far too

extensive to be analyzed here, but goes to

establish the same conclusion, that the

genus Hcematococetts is founded on'states of

Protococcits. The P. viridis of our figures is

undoubtedly Chlamidomonas, one of Ehren-
berg's genera of Polygastrica, synonymous
with Diselmis, Dujardin. This form ap-
pears at first sight nearly allied to Euglenn

;

but there are striking differences in the

appearance and movements of the active

forms, and the " vegetative " forms are

somewhat different. It may be remarked,
however, that the zoospores of Protococcits

viridis, allowed to dry upon a slide, often

turn red and look just like small Astasia
(PI. 8. fig. 2,</).

"vVe have remarked under Palmella,
that the Polar red snow appears to be a
Palmella (PI. 3. fig. 3d), although this

species has been called Protococcits and Hce-
matococetts nivalis ; and it appears to us that

Shuttleworth and others have confounded
this with Protococcits pluvialis. Hassall's

species of Hamatoccccits, nos. 8 to 19, with
the exception of H. vulgaris (CMorococcuni)
(PI. 3. fig. 1), are probably congeneric with
our P. viridis. We find it impossible to ex-
tricate the British forms from their confu-
sion ; the ralmellaceas require a thorough
study in a living state. Meneghini's defini-

tions of the genera will not hold ; and
Kiitzing has multiplied species indefinitely.

Our P. viridis makes its appearance com-
monly on damp earth, sand, &c, forming a
greenish coat of no perceptible thickness

;

and the zoospores (dilamidotnotias) occur
constantly in standing pools in spring and
autumn, tinging the surface of the water
bright green, and, as they settle to rest,

forming a kind of green scum at the mar-
gins (constituting the green matter of
Priestley). Cells of resting-form 1-2400"

in diameter. P. pluvialis colours water red
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in like manner; it occurs on mountains,

especially in melted snow-water. Cells of

resting-form 1-1250 to 1-625" in diameter.

Similar colorations, however, are produced
by various other organisms (see Water).

It may be observed that when the active

forms of P. t-iridis and P. plurialis divide

without coming to rest, they produce forms
which are uudistinguishable from many of

Ehrenberg's species of Polygastrica. When
they acquire a loose cellulose coat before

losing their cilia, they represent Gyges ; at

other times they resemble Chlorogonium,

Uvella, Polytoma, Manas, Bodo, &c.

Bibl. Harvey, Brit. Alg. 1 ed. p. 180

;

Hassall, Brit. Fr. Alg. p. 321, &c, pis. 76-

82 ; Meneghini, Trans. Turin Acad. 2 ser.

v. p. 1 ; Colin, Nora Acta, xxii. p. 605
(abate, in Ray Soc. Vol. 1853, p. 514) ; Von
Floto w, Nora Acta, xx. p. 414 ; Alex. Braun,
Verjiingung, 8,-c. (Bay Soc. Vol. 1853, p. 206
et seq.) ; Nageli, Einzellige Algen, passim

:

Kiitzing, Spec. Alg. p. 196 ; Tab. Phyc. i.

pis. 1-6 ; Rabenht. Fl. Eur. Alg. iii. p. 56.

See also under Red Snow.
PROTODER'MA, Ktz.—A genus of Ul-

vaeeoe (Confervoid Algse).

Char. The cells are in a thin layer, and
form a membrano-crustaceous expansion

;

the cells are round, but somewhat angular

in outline. P. riride, cells 1-300". Conti-

nental. Propagation unknown.
Bibl. Ktz. Pln/col. Oener. p. 295

;

Rabenht. Fl. Eur. Alg. iii. p. 307.

PKOTOG'ENES, Haeckel. A genus of

Protista.

Char. A simple shapeless protoplasmjbody

without the formation of vacuoles, which
protrudes ramifying and anastomosing pro-

cesses, and reproduces itself by fission.

Species. Protogenes primordialis, Haeckel,
" Ueber den Sarcodekorper der Rhizo-
poden," /. c. p. 360, pi. 26. figs. 1, 2.

Protoplasm body sometimes contracted

globularly, from 0T-1 millim. diameter,

sometimes extended and flattened out, of

an irregular outline, of 3-4 millims. dia-

meter
;
pseudopods exceedingly numerous

(over a thousand), very fine, with very nu-

merous ramifications and anastomoses.

Locality. Mediterranean, near Nice, 1864.

Bibl. Haeckel, Zeitschr. fur wissensch.

Zool. vol. xv. 1865, p. 360.

PROTOHY'DRA, Greef.—A genus of

Coslenterata.

Char. It has the histological characters

of the freshwater Hydra ; but its structure is

far simpler, as it has no tentacles. Repro-

duction by transverse fission. Nematophores
(Fnem atocysts) and pigment-cells are present.

Bibl. Greef, Sicb. u. Soil, Zeit. i. 1870

;

Qu. 3Iic. Jn. 1870, p. 297.

PROTOM'ONAS, Haeckel. A genus of

Protista.

Char. A simple shapeless protoplasm
bodj' (without the formation of vacuoles)
which protrudes simple or ramifying pseudo-
pods. Reproduction by zoospores, which
combine into plasmodia.

Species. Protomonas amyli, Haeckel. This
form was previously described and figured

by Cienkowski as Monas amyli. Pro-
toplasm body a plasmodiurn which arises

from the fusion of several zoospores, about
0-02-0'05 millim. diameter,with a few, rami-
fying, very fine pseudopods. Resting condi-

tion a roundish Lepocytode, whose mem-
brane throws out weclge-shaped warts,which
project inwards. Zoospores spindle-shaped,

very contractile, furnished with several

(two) flagella, moving themselves in the

manner of an Anyuillula.

Locality. In decaying Nitella from fresh

water in Germany and Russia (Cien-

kowski) .

Bibl. Haeckel, Gen. Morph. vol. ii. p. 23

;

abstract of in Qu. Mic. Jn. 1869.

PROTOM'YCES, Unger.—A genus of

Ustilaginei (Coniomycetous Fungi), grow-
ing in the intercellular passages of leaves

and leaf-stalks. According to De Bary,
these Fungi consist of ramified filaments

creeping between the cells of soft tissues,

and swelling up at intervals (apparently

where they meet an intercullular space

large enough), to form globular spores : a
filament with several spores in course of

division appears like a varicose tube ; it is

septate, however; and when the globular

spores are mature, they have a double coat

;

in P. macrosporus the diameter of the ripe

spore is about 1-5000". When advanced in

age, the mycelium appears to be wholly
converted into spores, which become free.

The existence of these Fungi is rendered

more or less evident externally by warty
projections of the epidermis, finally burst-

ing. Unger describes four species

—

P. ma-
crosporus occurring on JEgopodium and An-
gelica, P. endogenus (Galii) occurring on
Galium mollugo, P. microsporia on Ranun-
culus repens, and P. Paridis on Pa?-is qua-

drifolia. De Bary found a species on Me-
nyanthes, with oval spores 1-800" long and
1-1300" broad.

Bibl. Unger, Exanth em. der Pflanz. p. 34 1

;
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De Bary, Brandpilze, p. 15, pis. 1 & 2 ; Le-
veilh5, Ann. des Sc. Nat. 3 st5r. viii. p. 374

;

Tulasne, ibid. vii. p. 112 ; Fries, Smnma Veg.

p. 517.

PROTOMYX'A, Haeckel.—A genus of

Protista.

Char. A simple shapeless protoplasm body
(with the formation of vacuoles), which
protrudes ramifying and anastomosing

pseudopods. Reproduction by zoospores,

which combine together into plasmodia.

Species. Protomyxa aurantiaca, Haeckel.

Protoplasm body a plasmodium of orange-

red colour, which (always ?) originates from
the fusion of several zoospores, of 05-1
millim. diameter, with very numerous and
very thick ramifying and anastomosing
pseudopods, which form a network by
many anastomoses. Resting condition, a

globular Lepocytode of 0'15 millim. dia-

meter, with a thick structureless covering

(cyst). Zoospores pear-shaped, produced
into a very strong flagellum at the pointed

cone-shaped end, at first moving in the

manner of the zoospores of the Myxo-
myceta, and afterwards creeping along in

the manner of an Amoeba.
Locality. On empty shells of Spirida

Peronii, floating about on the open sea, and
driven in on the coast of the Canary island

Lanzarote, 1867.

Bibl. Haeckel, Gen. Morph.
PROTOPLASM.—The name applied by

Mohl to the colourless or yellowish, smooth
or granular viscid substance, of nitrogenous

constitution, which constitutes the forma-
tive substance in the contents of vegetable

cells, in the condition of gelatinous strata,

reticulated threads, and nuclear aggrega-
tions, &c. It is the same substance as that

formerly termed by Dujardin Sakcode,
and by the Germans " Schleim," which was
usually translated in English works by
" mucus " or " mucilage " (see Primordial
Utbjcle, and Cell, Vegetable).

Protoplasm has received a far wider sig-

nificance since the discovery of Amccba,
and the structureless sarcode of the Rhizo-
poda. It is now considered to be the
simplest form which organized matter can
assume, and which, without any other ma-
terial peculiarities except a certain softness,

transparency, and jelly-like condition, is

capable of contracting, expanding-, and
assimilating. This physical basis of life is

common to the Protista and to the animal
and vegetable kingdoms, and is probably
comnosed of carbon, hydrogen, oxygen, and

nitrogen. It is matter, homogeneous, so far

as its examination by the highest powers
of the microscope can tell, which under
the influence of " life " can reproduce itself,

increase in size, and move. But it is evident
that as soon as any change occurs in proto-

plasm which determines the presence of a
new structure differing in any way from it,

the differentiated structure cannot retain

that name. It is no longer protoplasm.

The first differentiation is the nucleus ; and
the cell-wall follows. Of the chemical com-
position of nuclei nothing definite is known

;

but the well-known composition of cell-

wall indicates that a chemical change has

taken place in the protoplasm during its

formation. As the true protoplasm differs

chemically and physically from its deriva-

tive nucleus and cell-wall, it is to be
expected that certain reagents and staining

solutions will act upon it in a different

manner than on them. Hence protoplasm
may be readily distinguished. The nucleus

of a cell is not protoplasm pure and simple,

nor is a cell-wall ; but it must be remem-
bered that nuclei and cell-walls may be-

come reabsorbed and return to matter which
cannot be distinguished from protoplasm.

The nucleus is in many instances an active

entity in a cell; it is a germinating substance,

and can multiply by fission, by breaking up
into particles, and by the formation of

nucleoli, which in their turn become nuclei

;

but in other cells it is as fixed a biological

quantity as the cell-wall and the non-nitro-

genous cell-contents.

In examining the growth of the minute
cells of water-plants, it is impossible to do
otherwise than recognize the close relation

between the undifferentiated protoplasm of

the cell and the delicate cell-wall ; and it is

as evident in them as it is in the cells of

the plant-embryo in the embryo-sac, that

the cell-walls are not dead and formed
tissue in the sense that they cannot be re-

absorbed, modified, and nourished.

The movement of protoplasm is intrinsic,

and bears a relation to the absorption of

organic nourishment which may be pro-

gressing. It may be the usual amoeboid,

creeping, rolling, sliding movement of the

whole mass, with expansion and contraction

of certain parts. For instance, expansion

and protrusion of a portion of the surface

forms a definite or indefinite point, and to

a greater orless extent. Such pseudopodia

may unite at their distal ends and form a

network, and be retracted again, or may
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remain. In this case the streaming- move-
ment of the protoplasm is common, and
granules included in it and globules of pro-

toplasm move along on the long pseudopo-
dial threads in definite lines and turn or pro-

gress. An instance of the contractility of

portions of the mass is shown when there

are spaces or vacuoles seen (including pro-

bably a liquid protoplasm), which suddenly
close in and return to view.

Bioplasm (Beale) is to a certain extent

synonymous with protoplasm, as is also

sarcode ; but formed or differentiated ma-
terial should be carefully separated, so far

as terminology is concerned, from the struc-

tureless plasma. Hence fibrillar and granu-
lar protoplasms are miscalled ; but there is

no reason why structureless protoplasm
should not be admitted to exist in combina-
tion with organized material. Nearly every

work on physiological and comparative

anatomy contains descriptions of proto-

plasm ; and Beale sums up his views in
' How to Work,' 4th edit.

PROTOZO'A.—This term was proposed

by Siebold to designate a group of inverte-

brate animals characterized by the absence

of distinct organs, the form and simple

organization being reducible to a cell.

Siebold included in it the Infusoria and
the Rhizopoda, the latter consisting of the

Amcebasa, Arcellina, and Foraminifera.

If the above definition be adopted, it must
be remembered that the cell may be repre-

sented by the cell-contents only ; and these

we believe to constitute the essential part

of a cell. (See edition 1856.)

Subsequent writers extended the bounds
of the subkingdom, and grouped in it the

classes Gregarinida, Rhizopoda, and the

Infusoria, this class being composed of

Suctoria, Ciliata, and Flagellata. More-
over the Spongida were classed amongst
the Rhizopoda, so as to include them. The
subkingdom is therefore very compre-
hensive, and really includes all supposed

animal beings lower than the Coelenterata.

How it may be subdivided may be under-

stood by studying Photista and Rhizo-
poda.

Bibl. Works on Comp. Anat.
PSALLIO'TA,Fr.—A subgenus of Aga-

bicus, belonging to the brown-purple spored

series, characterized by the presence of a

veil fixed to the stem and forming a ring.

A. campestris and A. arvensis belong to this

subgenus ; but some of the species or, even,

varieties are poisonous.

Bibl. Ft. Ep. p. 212 ; Berk. Oufl. p. 165
;

Cooke, Ilandb. p. 136.

PSEUA'DIUM, Reuss—A globose or

Glanduline Marginulina, Fossil.

Bibl. Reuss, Site. Ak. Wien, xliv. 368.

PSEUBEMBRYO.—In the development
of the Echinodermata the embryonic mass
of cells is converted into a peculiar zooid
or pseudembryo, which gives rise to the

Echinoderms by a process of internal, gem-
mation.

Bibl. Carpenter, The Microscope, p. 5G8.

PSEUDOCH'LAMYS, Clap, et Lach.—
A genus of the family Amcebina, order

Proteina (Rhizopoda).
It differs from Diffiugia and Arcella in

having a flexible test or covering, and forms
the link between the protected and unpro-
tected amcebina. 1 species. Berlin.

Bibl. Claparede et Lachmann, Etudes,

p. 443.

PSEUDOCYTTH'ERE, G. 0. Sara.—One
of the Cytheridts ; valves very thin, ob-
liquely quadrangular; five joints in upper,

seven in lower antenna?, which are long and
have long seta? ; no eyes. 1 British species.

Bibl. &. S.Brady, Tr. Linn. Socxxvi. 453.

PSEUBO-DIFFLUGIA, Schlum. — A
genus of Arcellina.

Char. Shell membranous, ovoid or ovo-
globular, smooth or striped spirally, with a
wide round opening whence come pseudo-
podia.

Bibl. Pritchard, Infusoria, p. 557.

PSEUBOGONIDIA.—A term applied to

bodies appearing in the interior of cells of

Algee, which are obscure in their nature,

being either metamorphosed and isolated

masses of protoplasm or parasitic bodies,

resembling monads. They are apparently
connected with the objects called Chythi-
dium and Pythium.

Bibl. Cienkowski, Ptingshmm's Jdhrb. d.

Botanik, i. p. 371.

PSEUDOG'RAPHIS, Nyl.—A genus of

Microlichens parasitic on Leeanora?.

Char. Spores colourless or b.coming
brown, 4-0-locular, sometimes becoming
submuriform ; slightly blue with iodine.

Bibl. Lindsay, Qu. Mic. Jn. 1869, p. 352.

PSEUBOPOBTA are processes of proto-

plasm which are protruded and retracted,

or which are more or less constantly pro-

jecting from the bodies of many genera of
Protista. They are formed of the proto-

plasm of the body of the animal, and do
not possess any differentiated structures,

and they contract, expand, diminish in size,
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and project by means of the forces peculiar

to this structureless matter. They may
never extend far from the body, and they
then form finger-shaped or irregular broad
expansions, as in Amoeba ; thej7 may pro-

ject in long filiform processes of extreme
tenuity, as in Actinophrys ; or their base

may be protected by a kind of ectosarc,

leaving a long filament free, or passed

through pores in calcareous tests, as in

some Foraminifera. In some groups of the

Protista the pseudopodia, after projecting

from the body, interlace or become con-

nected laterally in a film ; and this is con-

stant in some, but only occasional in other

genera. Pseudopodia usually adhere to

surfaces ; and minute spores, monads, and
other Infusoria stick on to them and soon
sink within their glairy structure. Granules

are observed in them occasionally, and also

a curious streaming movement of the proto-

plasm from the body to the end and back
again. They are the means of locomotion,

adhesion, and prehension, and probably of

respiration, in the lowest groups of living

things, and are arbitrarily characteristic of

the Rhizopoda.
PSEUDOSPORES. — The apparent

spores of Uredinei and TremeUini, which
germinate and produce the real reproductive

spores, which are then called sporiola.

PSIOHOHOR MIOI, Ktz.—This genus
of Confervaceas is now absorbed by Raben-
horst in Confeeva, but it forms a kind of

subgenus, and includes Confervas whose
filaments are more or less covered, girt, or

incrusted with oxide of iron or carbonate of

lime. Found in fresh water, and also in

mineral saline waters.

Bibl. Rabenht. Fl. Eur. Alg. iii. p. 324.

PSILO'NIA, Fr.—A genus of Sepedoniei
(Hyphomyeetous Fungi ), consisting of little

compact tufts of twisted filaments, at first

covering the fusiform, globose, or oval

spores, which arise from the wart-like pro-

tuberances on the central filaments, and
soon become free. They are found on dead
wood or on reeds.

Bibl. Berk. Brit. Flora, ii. pt. 2. p. 353

;

Ann. Nat. Hist. ser. 2. viii. p. 179; Fries,

Summa Yeq. p. 495.

PSILOTKE.—A family of Lycopodia-
ceous plants, distinguished by their many-
celled sporanges, varying much in habit and
external appearance.

Synopsis of Genera.

l.Psilotiim. Sporanges sessile.three-celled,

bursting imperfectly into three valves by a
vertical crack, filled with mealy spores.

2. Tniesipteris. Sporanges sessile, three-

celled, bursting imperfectly into two valves
by a vertical crack, filled with mealy spores.

3. Isoetes. Sporanges imbedded in the
bases of the leaves, and adnate at the back,
not valvate, with several transverse septa

;

containing two kinds of spores (in distinct

sporangia).

Fig. 010.

P&ilotuin triquetrum.

Nat. size.

PSILO'TUM, Swartz. (Lycopodium nu-
dum, L.),—An exotic genus of Psiloteae (Ly-
copodiacere), remarkable for their trilocufar

capsules and minute leaves (fig. till).

PSORO'MA, Nyl.—A genus of Liche-
nacei, with the gonidial stratum of the
thallus consisting of large distinct gonidia.

Bibl. Leighton, Brit. Lic/i. Flora, p. 103.

PSOROP'TES (Gervais).—A genus of
Arachnida, of the order Acarina, and family
Acarea.

Char. Body soft, depressed, with rigid

hairs beneath, and on the legs.
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Parasitic upon the horse (and other

mammalia?).
P. equi (PL 2. fig. 18), itch-insect of the

horse. Found upon the scaly crusts formed
upon the body. Mandibles each terminated

by two teeth, and not chelate
;
palpi three-

jointed, and adherent to the labium ; ventral

surface covered with parallel undulating

ruga? ; at the end of the body are two fleshy

lobes, terminated by a tuft of setas.

Bibl. Hering, Nov. Act. N. Our. xviii.

585 ; Gervais, Walckenaer's Apt'eres, iii. 266

;

Dujardin, Obs. au Micr. 147.

PSOROSPERMLE.—These bodies were
discovered by J. Muller, and appear to re-

present the pseudo-naviculse of the Greya-
rince of fishes.

They are microscopic, oval, depressed, or

discoidal corpuscles, with or without a tail,

exhibiting no movements, and consisting of

a tolerably firm outer coat, containing one

or two oblong contiguous vesicles at that

end of the body opposite the tail. They are

about 1-2500 to 1-2000" in length, and are

contained in immense numbers in minute
cysts, in almost every part of the body of

fishes, as upon the gills, in the muscles,

and between the coats of the eye, in the

swimming-bladder, &c. Sometimes they
are imbedded in a ramified sarcodic mass.

Diameter of the cysts on the pike 1-50 to

1-25"
; of the corpuscles, length 1-2000",

breadth 1-3500".

Bibl. Muller, Archiv, 1841. 477, 1842.

193; Creplin, ibid. 1842, p. 61; Dujardin,

JTebninthes, 643 ; Leydig, Midi. Archiv,

1851. 221 (Microsc. Journ. 1853, i. 206);
Ch. Robin, Veyet. ParaA 2 ed. p. 291.

Fig. 611.

indigenous species, Pteris aquilina, common
Brake Fern.

Fig. 612.

Fragment of a b ranch of Psilotum triquetrum.

Magnified 10 diameters.

PTERIS, Linn.—A genus of Adianteae

(Polypodioid Ferns), represented by one

Pteris.

A pinnule with marginal indusiate son.

Magnified 10 diameters.

PTERODI'NA, Ehr.—A genus of Rota-
toria, of the family Brachionsea.

Char. Eyes two, frontal ; foot simply
styliform. At the end of the tail-like foot

is a suctorial disk; jaws with the teeth
either arranged in a row, or two teeth only
in each.

Three species ; two aquatic, one marine.
P. patina (PI. 35. fig. 20). Testula mem-

branous, orbicular, crystalline, roughish
near the broad margin ; a depression pre-
sent between the rotatory lobes. Aquatic

;

length 1-120".

Bibl. Ehrenberg, In/as. p. 516; Pritchard,

Infusoria, p. 711.

PTEROPTUS, Dufour.— A genus of
Arachnida, of the order Acarina, and family
Gamasea.

Char. Body depressed ; last joint of palpi

longest; legs stout, with short joints.

P. vespertilionis (PI. 2. fig. 39). Found
upon bats. Several species have been de-
scribed ; but the subject requh'es revision.

Bibl. Gervais, Wulcltenaer's Apteres, iii.

227; Dufour, Ann. des Sc. Nat. xvi. 98,

xxv. 9; Koch, Deutschlands Crustac.

PTERYGONIUM, Sw. — A genus of

Mosses. See Neckeea.
PTILID'IUM, Nees.—A genus of Jun-

germanniea? (Hepaticfe), containing one ele-

gant British species, P. ciliare, frequent on
heaths and rocks in subalpine districts, but
rarely found in fruit.

Bibl. Hooker, Brit. Flor. ii. p. 126 ; Brit.

Juny. pi. 65 , Ekart, Synops. Jung. pi. 5.

fig. 36.
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PTILO'TA,Ag.—A genus of Ceramiacefe
(Plorideous Algse ), with flat feathery frond9

a few inches high ; of a deep red colour,

growing on Lamina/rice or Fuel, or on rocks

between tide-marks. The fructification

consists of:—1. clustered roundish favettce

containing spores, terminating the ultimate

pinnules, and surrounded by an involucre

or subulate ramuli, or naked ; 2. tetrahedral

tetraspores on short pedicels fringing the

pinnules. Antheridia have not been ob-

served.

Bibl. Harvey, Brit. Mar. Alg. p. 159,

pi. 22 A; Phyc.Brit pi. 70; Greville, Alg.

Brit. pi. 16 ; Niigeli, Neuere Algensystem,

pi. 6. figs. 38-42.

PTYGU'RA,Ehr.—Agenusof Rotatoria,

of the family Ichthydina.

Char. Eyes none ; no hairs upon the
body ; tail-like foot cylindrical, and simply

truncate.

Teeth three in each jaw ; anus situated

at the end of the tail-like foot.

P. melicerta. (PI. 35. fig. 21). Body terete-

clavate, turgid in front, hyaline ; mouth
with two little hook-like horns ; cervical

process single and smooth. Aquatic; length
1-144".

Ehrenberg questions whether this is not

a young form of another genus.

Bibl. Ehrenberg, Infus. p. 387; Pritchard,

Infus.
PTYXIDTUM, Perty.—A genus of Eu-

chelia. It should probably be included in

Leucophbys.
Bibl. Pritchard, Infusoria, p. 615.

PUCCLNTA, Persoon.—A genus of Ure-
dinei (Coniomycetous Eungi), containing

numerous parasitical species, growing upon
the leaves and other herbaceous parts of the

higher plants, forming "mildews and, with
their Uredinous forms, "rusts " &c. These
Fungi have received considerable attention

lately from Tulasne, Be Bary, and others
;

and it appears that the genera Uredo and
others have no distinct existence, but are

preparatory forms of Puccinia and other

genera noticed under Uredtnei. In the

article ./Eoiiii'Um we have described the

twofold reproductive structures, namely the

spermogoniaand the perithecia (figs. 6 & 6 a,

p. 19 ; PI. 20. figs. 1-4), producing respect-

ively the spermatia (supposed to have the

office of spermatozoids) and the spores. In

Puccinia three forms of reproductive organs

occur: first, spermogonia, analogous to those

of JEddivm ; then the forms called Uredines

(chiefly of the supposed genus Tricltobasis),

producing globular unilocular bodies, shortly

stalked, and with transparent walls, but
with yellow or orange-coloured contents

;

and lastly the true Puccinia; containing
bilocular spores borne on short stalks, and
having a dark-brown integument. The
latter present remarkable phenomena in

germination, which may be best observed
in those which sprout without becoming
detached from the matrix, such as P. gra-
minis, which however remain quiescent

until the spring-following their development,
while P. Gh>clw?na>,Buxi, Dianthi, and others

germinate in the same summer. The bilo-

cular spores have each one pore (analogous
to the pores of PoLLEN-grains),from which
extends a filamentous process, ultimately

giving rise to four short processes, each
terminating in a pointed process bearing a

sporidium, of more or less curved elliptical

form. About the time when these fall off,

the filament bearing the four processes be-

comes divided by septa into four chambers,
but then appears to die. The sporidia ger-

minate and produce a filament, which, in-

stead of becoming the basis of a mycelium,
reproduces a sporidium smaller than the first.

More is said respecting these remarkable
organisms under the head of Ueedinei.
The Puccinia; present the following ge-

neral characters :—The spermogonia rare,

scattered on either face of the infested leaf,

withanimmersed,ostiolateperidiole,bearing
long cilia at the mouth

;
pale, orange, or

blackish in colour. The Uredinous fruits

are scattered or grouped in circles, devoid
of a proper peridium, but surrounded some-
times by thickish cylindrical paraphyses,

very rarely connected below into a mem-
brane, forming a kind of ciliated peridium

;

the stglospores are round and mostly spinu-

lose, with three or four equidistant pores.

The Puccineou-s fruits are also scattered or

grouped in circles, sometimes containing

only their proper spores, sometimes with
Uredinous spores intermixed, destitute of a
proper peridium, but, like the Uredines,

having sometimes a false envelope formed
of confluent paraphyses ; their spores, form-
ing the chief distinctive character of the

genus, are bilocular, oblong or globose,

rounded-obtuse or acuminate at the apex,

smooth or spinulose, the upper loculus

with a pore at its summit, the lower with a

pore at the upper end of one side (next the

septum).
These plants occur commonly on the

Grasses and many other herbaceous plants,
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often changing; colour during the summer,
being yellow or orange when the Uredinous
spores are ripe, and afterwards blackish
when the Puccineous form is mature.
The species are very numerous ; but some

of those formerly included under this name
are now removed to other genera, such as

Uromyces, Triphragmium, &c. (See Ube-
dinei.) P. graminis is common on corn
and other grasses (Mildew) ; among the
other frequent species are P. Carieis, Pohj-

gamorum , Mentha-, Anemones, Bum, &c. Ch.
Itobiu describes a Puccinia, apparently on
the authority of Ardsten, a Swedish physi-
cian, found upon the human head in Favds.
From his description it appears to be a true

Puccinia, and should hold its place (P. Favi,

Ardst.) among the species. But what is

more remarkable, it occurs together with
Achorion Schoenleinii, the latter presenting

itself as a constituent of the cups or crusts,

while the Puccinia occurs afterwards on the
desquamations of the epidermis. This ap-

pears to warrant (from what we know of the

species parasitic on vegetables) the opinion
that the Achorion is merely the spermo-
gonial form of the P. Favi.

Bibl. Berk. Brit. Flo?: ii. pt. 2. p. 36.3

;

Ann. Nat. Hist. vi. p. 439 ; ibid 2 ser. v.

p. 462, xiii. p. 461 ; Tulasne, Ann. ties Sc.

Nat. 3 ser. vii. p. 12 ; ibid. 4 ser. ii. p. 77,

138 & 182 ; Leveille, ibid. 3 se'r. viii. p. 369 ;

De Bary, Brandpikc, p. 36; Fries, Summa
Veg. p. 513; Robin, Vcgetau.v Parasit. 2nd
ed. p. 613, pi. 14. fig. 13.

PULEX, Linn. (Flea).—A genus of In-
sects, of the order Siphonaptera (Suctoria

or Aphaniptera), and family Pulicida?.

Char. As there are only the single family
and genus in the order, the characters of the
latter are distinctive.

Head small (PL 28. fig. 9), compressed,
rounded above, truncate in front, in some
species with an inferior pectinate fringe of

blackish-brown teeth ; eyes one on each
side, round, simple, smooth; behind each
eye is a cavity or depression, at the bottom
of which the antenna? are attached ; an-
tennae (figs. 9 a, 12) four-jointed, their form
varying in the different species, the third

joint very minute, and forming the cup-
shaped base of the terminal joint or piece,

which in some species is furnished with
numerous transverse incisions, representing

as many distinct joints; in some the an-
tenna? extend out of the depression, and are

carried erect.

Oral appendages (PI. 28. fig. 9e) com-

posed of several parts : 1. (PI. 26. figs. 32 d
33 d) The uppermost is single, and consists

of a thin, flattened seta, coarsely toothed on
the upper surface, and traversed throughout
its entire length by a canal, upon the walls
of which a very slender trachea runs, and
from which very minute canals, terminating
at the end of the little teeth, are given oft.

This is the suctorial organ, and perhaps
corresponds to the hibrum, but is some-
times regarded as the lingua or ligula. 2.

(tigs. 32f, 33/) Two quadrangular, narrow,
and elongated plates, each furnished with
longitudinal ribs, and with fine teeth ; these

are the lancets or scalpella, and correspond
to the mandibles. 3. (PI. 26. fig. 32 g) Two
somewhat triangular or leaf-like plates, the
maxilla? ; to which are attached—4. (PL 26.

fig. 32 h ; PL 28. fig. 9 d) Two nearly cylin-

drical four-jointed maxillary palpi. 5. (PL
26. fig. 32 h ; fig. 33 k) Two labial palpi, in

the form of sheaths, four-jointed, thickened
at the back and membranous at the margin

;

these palpi arise from near the apex of

—

6. (PL 26. fig. 33 1) A small membranous
labium,with the still smaller mentum (PL 26.

fig. 33 m) at its base.

Thorax composed of three segments, each
consisting of an upper (PL 28. tig. 9 c) and
a lower piece (//, that of the metathoracic
segment is not lettered) ; from the lower
arise the corresponding legs. The two
posterior segments of the thorax are each
furnished with a pair of plates, the hinder-
most of which is longest, and nearly covers
the sides of the first and part of the second
abdominal segment (tig. 9, behind /,/) ;

these represent rudimentary wings.
The legs are large, especially the hinder

ones, and adapted for leaping. The first

j oint or coxa
(g ) is very thick ; the second

or trochanter (h) is very small ; next come
the femur («'), the tibia (k), and lastly the
five-jointed tarsus (I), which is terminated
by two curved and denticulate claws, with
a lobe or heel at the base.

The abdomen of the female has nine
distinct rings, the first seven of which are

each furnished with a pair of stigmata («),

and consist of horny arches with mem-
branous margins. The eighth arch, which
has no membranous margin, is strengthened

by a horny band furnished with tine hairs,

to protect the orifice of the last stigma. The
ninth and last segment, called the pj'gidium

(fig. 9x and PL 1. fig. 13), is somewhat
kidney-shaped or two-lobed, folded on the

dorsum, and exhibits twenty-five to twenty-
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eight stiff and longish bristles, implanted
in the centre of as many disk-like areolae,

each of whiek is ornamented with a ring of

rectangular or somewhat cuneate rays. The
portions of the pygidium between the are-

olae are studded with minute spines. The
end of the abdomen in the female (PL 28.

fig. 9) is more rounded or ovate than that

of the male (fig. 18), which is somewhat
turned upwards.

In some species the segments of the

thorax and abdomen are furnished with a
posterior pectinate fringe.

The alimentary canal is short and straight

;

the stomach cylindrical ; the small intestine

as long as the stomach, and the large intes-

tine short. Pour short and broad Malpighian
vessels open into the lower orifice of the

stomach; and the ducts of two round salivary

vesicles unite to a single canal ascending in

a coiled form on each side of the oesophagus
towards the mouth.
The eggs of the flea are white, elongated

and viscid outside. The larva? have no
legs ; they are elongated, resembling minute
worms, and very active, coiling themselves
into a circle or spiral, and serpentine in

their movements. The head is scaly, with-

out eyes, and supporting two very minute
antennas ; the body has thirteen segments,

with small tufts of hairs, and at the end of

the last are two little hooks.

The species are numerous (twenty-five,

Gervais) ; but their characters are not well

defined. One species (P. terrestris) is said

to exist under brush-wood ; and one (P.

Boleti) in Boleti.

1. P. irritans, human flea. Pitch-brown
;

head shining, smooth, pectinate fringe ab-

sent ; legs pale ; femora of posterior legs

with hairs inside; second joint of the tarsi

of the anterior pair of legs and first joint

of posterior tarsi longest. Tarsal joints, in

respective order of greatest length : an-
terior, 2, 5, 1, 3, 4; posterior, ], 5, 2, 3, 4
(Bouche). We have never been able to find

a flea with the above relative length of the

joints of the anterior tarsi.

2. P. felis, cat's flea (P. cam's, Bouche'
; P.

irritant,' Vages) (PI. 28. fig. 9). Pale pitch-

brown ; head naked, shining, smooth, with
delicate scattered dots ; coxa? and femora
almost naked ; fifth joint of anterior tarsi

and first joint of posterior tarsi longest.

Tarsal joints : anterior, 5, 2, 1, 3, 4; poste-

rior, 1 , 2, 5, 3, 4.

3. P. canis, flea of dog and fox (PI. 28.

fig. 10, head) (P. felis, Bouche). Pale

pitch-brown ; head shining, smooth, punc-
tate behind; lower part of head and pro-

thorax with a pectinate fringe
;

posterior

tibife much expanded at the end ; fifth

joint of anterior and first of posterior tarsi

longest. Tarsi : anterior, 5, 2, 1, 3, 4 ;
pos-

terior, 1, 5, 2, 3, 4.

4. P. yallince, fowl's flea. Pitch-brown,
with shining, smooth, elongated head: pro-
thorax with a pectinate fringe; first joint

of all the tarsi longest. Tarsi : anterior and
posterior, 1, 2, 5, 3, 4.

5. P. mortis, flea of the marten and dog.

Postero-inferior margin of head and pro-
thorax with pectinate fringe ; tarsi as in P.
canis.

6. P. sciurorum, flea of the squirrel. Head
naked

;
pectinate fringe on prothorax,

none upon the abdomen. Tarsi : anterior,

1, 5, 2, 3, 4 ;
posterior, 1,2, 5, 3, 4.

7. P. erinacci, flea of hedgehog. Head
naked, mesothorax with a fringe. Tarsi

:

anterior, 5, 2, 1, 3, 4 ;
posterior, 1, 2, 5, 3, 4.

8. P. talpcs, Curtis, flea of mole (PI. 28.

fig. 24).

9. P. columbce, pigeon's flea. Prothorax
with pectinate fringe, none upon the abdo-

men ; antennas of male erect, those of the

female lying in the depression.

10. P. penetrans, the chigoe or jigger. The
females burrow in the skin of the feet ; and
the ova, undergoing development, enlarge

the parent-abdomen to the size of a pea,

causing severe inflammation, &c. Rostrum
very long. Tropical.

11. P. vespertilionis, flea of the bat (PI. 28.

fig. 11, head).

Bibl. Westwood, Introduction, 8fc.,u. 489;

Bouche, Nor. Act. Nat. Cur. 1835. xvii. 501

;

Duges, Ann. des Sc. Nat. 1832, xxvii. p. 165

;

Gervais, Walckenaer's Apt. iii. 362 ; Denny,
Ann. Nat. Hist. 1843, xii. 315 ; Landois,

Anat. d. Hunde-Flohs. 1867 ; Furlong, Mo.
Mie. Jn. 1872, p. 263.

PULLE'NIA, Parker & Jones.—A mi-
nute, globose, glassy, nautiloid Foraminifer,

near Globigerina ; showing usually 4 or 5
chambers, and a transverse slit-like aper-

ture ; an isomorph of Nonionina. Recent
and fossil.

Bibl. Carpenter, Introd. For. 184.

PULVLNULI'NA, Parker & Jones.—One
of the typical Motalinir. Shell with 7-30

cells ; dense and delicately tubuliferous,

often limbate, sometimes prickly, granulate,

and stellate; usually bicouvex (P. rcpanda,

PI. 18. fig. 16) ; sometimes outspread, and
vermiculate (P. rcrmicidaris, PI. 47. fig. 11)

;
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septa single, little trace of canal-system

;

aperture large, arched or notched ; septal

face often coarsely perforated. Very nume-
rous species, recent and fossil.

Bibl. Carpenter, Introd. For. 310 ; Par-
ker and Jones, Phil. Trans, civ. 890.

PUNCTA'RIA, Greville.—A genus
_
of

Punctariacese (Fucoid Alga?), containing

three (one doubtful) British species, P. la-

tifolia, plantaginea and temiissima, growing
on rocks and stones, consisting of membra-
nous, olive or brown, ribless fronds, 4 to 12"

long, 1 to 3" broad, having a shield-like

organ of attachment at the base. The fruc-

tification consists of son scattered all over
the fronds in minute distinct dots, com-
posed of roundish sporanges (producing zoo-
spores) intermixed with paraphyses ; these

sporanges are called spv?-es in most works.
No other form of fructification has yet been
observed.

Bibl. Harvey, Brit. Mar. Alg. p. 41,

pi. 8 B; Phyc. Brit. pis. 8, 128,148
;'

Greville,

Ala. Brit. pi. 9.

PUNCTARLVCELF).—A family of Fu-
coideas. Root a minute naked disk ; frond
cylindrical, or flat, unbranched, cellular,

with ovate sporanges intermixed with j ointed

threads in groups on the surface.

Synopsis of the British Genera.

1. Punctaria. Frond flat and leaf-like.

Sporanges scattered or in sori.

2. Asperococcns. Frond membranous,
tubular, either cylindrical or compressed.
Sporanges in dot-like sori.

3. Litosiphon. Frond cartilaginous, fili-

form, subsolid. Sporanges scattered, almost
solitary.

PUS.—Popularly known as "matter."
One of the products of inflammatory exuda-
tion.

Its general properties are too well known
to require description. Pus consists of an
albuminous liquid, containing a number of
minute corpuscles in suspension. These
consist of molecules aud granules composed
of proteine-compounds, fat or the earthy
phosphates, globules of fat of very various
sizes, and the proper pus-corpuscles. Pus-
corpuscles (PL 30. fig. 4) are spherical, from
1-2500 to 1-3500" iu diameter

;
presenting

a granular appearance on the siu'face, and
containiug a number of larger or smaller
granules and a small quantity of liquid.

The}' are indistinguishable from the white
corpuscles of the blood, and may be con-
sidered as leucocytes. They possess as pro-

toplasmic masses the power of spontaneous

movement; and migrate in the tissues. They
multiply by division. When treated with

acetic acid', they swell up, and the granules

become excessively transpai-ent, and ulti-

mately vanish (PI. 30. fig. 5), leaving from

one to five, generally two or three, round or

oval nuclei, which mostly present a dark

margin and light centre, giving them a

cupped appearance, indicating a diminution

of refractive power in the centre, arising

from either a depression on the surface or

the existence of a vacuole. The cupped

centre is sometimes seen in the nuclei with-

out acetic acid,after the action of water only.

In the pus of chronic abscesses, unhealthy

ulcers, &c. the corpuscles are often few,

deformed and mixed with numerous granules

of proteine, fatty and calcareous matters,

crystals of cholesterine, of the ammonio-
pkosphate of "magnesia, and sometimes

monads and vibrios; exudation-corpuscles

are occasionally present also.

Pyoid corpuscles. — Under this term

Lebert describes a modification of pus-cor-

puscles, consisting of a tolerably transparent

envelope, enclosing from eight to ten or

more small globules (PI. 30. fig. 6). Acetic

acid does not alter them, or at most only

renders them slightly more transparent. The
small globules are composed of a proteine-

compound ; for they are soluble in potash.

Bibl. That of Chemistry, Animal : and
Lebert, Phys. Pathohgique ;

Rindfleisch,

Path. Hist ; Green, Path, and Morb. Anat.

See Inflammation.
PUSTULIPORA, Blainville.—A genus

of Infundibulate Cyclostomatous Polyzoa,

of the family Tubuliporidse.

Char. Polypidom erect, cylindrical ; cells

half-immersed, arranged on all sides ; orifices

prominent.
Two British species

—

P. proboscidea, and
P. defiexa. Tire latter common on shells

from deep water.

Bibl. Johnston, Brit. Zooph. 278 ; Gosse,

Mar. Zool. ii. 8.

PYCNIDIA.—A term applied by Tulasne

to the receptacles enclosing stylospores in

the Lichens and Fuxgi.
PYCNOGONUM.—A genus of Podo-

somata, Sea Spiders, which are usually

placed amongst the Crustacea, but by some
authors amongst the Arachnida. They have
no special respiratory organs, and only four

pairs of legs. They sprawl over seaweed, and
hide under stones. There is a pair of chelate

mandibles.
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PYCNOPHY'CUS, Kiitz.—A genus of

Fucaeea? (Fucoid Algae), containing one
British species, P. (Fucus) tuheradidus, re-

moved from Fucus on account of its cylin-

drical frond, the compact cellular substance
of the receptacles, and the ramified fibrous

pseudo-root. The fructifications, formed at

the ends of the dichotomous lobes of the

frond, are of elongated form, cylindrical,

more or less tuberculated, and exhibit

numerous pores opening from conceptacles

containing spore-sacs and antheridia (to-

gether), resembling in general those ofFucus.

The spore-sacs are collected at the bottom
of the conceptacles, the antheridia at the

upper part. For the details respecting the

spores and spermatozoids, see Ftjcus.

Bibl. Harvey, Brit. Mar. Alg. p. 18,

pi. 2 A ; Phyc. Brit. p. 89 ; Decaisne and
Thuret, Ann. des Sc. Nat. 3 ser. iii. p. 5,

&c, pi. 1 ; Thuret, ibid. xvi. p. 10.

PYCNOTHE'LIA, Ach.—A subgenus of

Cladoniei.

Char. Thallus crustaeeous
;
podetia cla-

vate, papilloeform, simple or branched, gla-

brous ;
apothecia fuscous.

Bibl. Leighton, Brit. Lick. F/vra, p. 55.

PYOID COEPUSCLES. See Pus.
PYEAMIDTUM, Bridel.—A genus of

Funariacea; (Acrocarpous Mosses), allied to

Funaria in habit, but differing in important
points.

Pyramidium tetrayonum, Brid. = Gymno-
stonium tetraqonum, Schwagr.
PYBENIDTUM, Nyl.—A genus of the

form Collemacei (Lichens).

Char. Thallus minute, stellato-dividcd

;

apothecia pyrenocarpous, verrucarioid. 1

species, P. actinellurn. On chalk. Kent.
Bare.

Bibl. Leighton, Brit. Lich. Flora, p. 30.

PYEENODEL—A series of Lichenacei.

Char. Fructification in closed receptacles.

Bibl. Leighton, Brit. Lich. Flora, p. 2.

PYEENOMYCE'TES.—That portion of

the Aseomycetous and Coniomycetous Fungi
having a closed, nuclear fruit ; standing

opposed to the Discomycetes, with open
fruits, like the Angiocarpous and Gymno-
carpous Licheus.

PYEENOP'SIS, Nyl.—A genus of the
fam. Collemacei (Lichens).

Char. Thallus pranulato-areolate, granular
gonima in globular cells ; apothecia urcoo-
lato-innate ; spores simple.

Bibl. Leighton, Brit. Lich. Flora, p. 14.

PVRENOTHEA, Fries.— A genus of

Limboricas (Angiocarpous Lichens), con-

taining a number of species separated from
Verrucaria, Ach., on account of the spores

being free in the perithecia and not deve-

loped in theeffi. The bodies taken for spores,

however, are spermatia contained in sper-

mogonia, the sporiferous perithecia being
apparently unknown (see Lichens).

Bibl. Leighton, Brit. Any. Lichens, p. 05;

Tulasne, Ann. des Sc. Nat. 3 ser. xvii. p.

217.

PYRULI'NA, D'Orb.—A neat aeuto-py-

riform Polymorphina. Fossil in the Chalk,

and German Tertiaries.

Bibl. D'Orbigny, Mem. Soc. Geo!. Fr. iv.

43 ; Brady, Parker and Jones, Tr. Linn. Soc.

xxvii. 219.

PYTHIUM, Pringsheim.—A supposed

genus of parasitic Unicellular Alga?, the

true nature of which, however, is yet

doubtful.

P. entophytum (PI. 45. fig. 8) occurs in

this country in diseased cells of Confervoid

Alga?. It consists of minute flask- shaped
bodies, taking the place of the proper cell-

contents, finally pushing the neck-like por-

tion through the wall of the cells, outside

of which it bursts and discharges active (?)
molecules, which Pringsheim regards as

gonidia. P. monospermum grows upon
insects in water, in the manner of Achlya

;

and he refers this genus to the family Sapro-
legniea?.

Bibl. Pringsheim, Jahrb. d. iciss. Bot. i.

p. 2S9 ; Carter, Ann. Nat. Hist. 2 ser. xvii.

p. 101 ; Henfrey, Trans. Mic. Soc. New
Series, vii. p. 25 : Currev, Mic. Journal, v.

p. 211 ; Rabenht. Ft. Eur. Ala. iii. p. 276.

PYXIDIC'ULA, Ehr.—
A

'genus of Dia-

tomacea?.
Char. Frustules single, free or sessile

;

valves circular, convex, hoop absent.

Numerous species have been described

—

one aquatic, one marine, the remainder fossil,

found in America.
Eabenhorst reduces the species to P. major,

adriatica, and a doubtful form, P. Naeyclii.

1. P. major (PL 19. fig. 13). Valves 'coni-

cal, regularly punctate. Diameter 1-420"

;

aquatic.

2. P. adriatica. Fr. sessile ; valves nearly

hemispherical, free from markings ford. ill.).

Upon marine Algae. Diam. 1-000".

3. P. miiwr= Cyclotella operctUata.

The bodies represented in PI. 19. fig. 12,

found in flint, have been described as P.

ffhbator, Fritch. ( not P. ghbosus, Ehr.) ; they

do not, however, appear to belong to the

Diatomacese.
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Kiitzing places Stephanopyxis and Xan-
thiopyxisaexe.

Elbe. Ehr. Infus. 165, and Ber. cl. Berl.

Akad. 1844 & 1S45 ; Kiitz. Bacill. 51, and
Spec. Alg. xxi. ; Pritchard, Infus. 432.

PYXLLLA, Grev.—A genus of Biato-

macese.

Bibl. Grev. Mic. Trans. 1805, p. 2.

PYXINE^E.—A family of Gyinnocarpous
Lichens, characterized by a horizontal i'oli-

aceous thallus, mostly fixed by the centre,

an orbicular disk, with the excipidum
distinct from the thallus, closed at first and
superficial.

It forms a part of the Phyllodei; and the

Tribe Gvrophorei includes the only genus,

Umdilioabia.
See Leighton, Brit. Lick. Flora, p. 3,

Q.

QUILL.—The quill of feathers possesses

considerable polarizing power ; the coloured

bands, however, are so broad that they are

better seen with the naked eye.

See Leathers.
QUININE. See Alkaloids.
Iodo-disulphate, sulphate of iodo-quinine,

Herapathite.—This salt is prepared by dis-

solving disulphate of quinine in strong acetic

acid, warming the solution, dropping into it

an alcoholic solution of iodine carefully in

small quantities at a time, and placing the

mixture aside for some hours, when the

crystals separate.

The}' dissolve in the heated mother-liquor,

also in hot alcohol, being again deposited on
cooling ; but the)' are not soluble in cold

alcohol or ether.

They are so easily decomposed and altered,

that they are with difficulty mounted. This

may, however, be effected by cautiously

neutralizing the excess of acid in the mother-

liquor by solution of ammonia, taking care

not to precipitate the excess of the disulphate

of quinine ; a portion of the liquid contain-

ing the crystals is then transferred to a slide,

the liquid removed with blotting-paper, and
the crystals dried in a current of cold air.

They are then mounted in Canada balsam
rendered thin with ether, heat being avoided.

The crystals are of a pale olive-green

colour (PI. 7. fig. 17), and possess a more
intense polarizing power than any other

known substance. The play of colours pre-

sented when they are rolling over each other

whilst contained in a watch-glass, forms a

very beautiful sight, the colours varying

according to the relative positions of the

crystals to each other; and when the latter

cross each other at a right angle, complete
blackness is produced.

Br. Herapath, who discovered this beau-
tiful salt, has also described a method of

making crystals of sufficient size to replace

tourmalines or Nicol's prisms. The ingre-

dients are :—as pure disulphate of quinine as

can be obtained, that from Messrs. Howard
and Kent being best ; strong acetic acid, of

sp. gr. P042
;

proof spirit composed of

equal bulks of rectified spirit of sp. gr. -837

and distilled water ; and tincture of iodine,

made by dissolving 40 grains of iodine in

1 oz. of rectified spirit. The proportions are :

Bisulphate of quinine . . 50 grains.

Acetic acid 2 fluid ounces.

Proof spirit 2 fluid ounces.

Tincture of iodine .... 50 drops.

The disulphate of quinine is dissolved in the

acetic acid mixed with the spirit, the solu-

tion heated to 130° F., and the tincture of

iodine immediately added in drops, the

mixture being constantly agitated.

The compound should be prepared in a
wide-mouthed Florence flask or matrass ; and
the temperature should be maintained for a
little time after the addition of the iodine,

so that the solution may become perfectly

clear, and of a dark sherry-colour. It should
then be set aside to crystallize in a room of

a uniform temperature of 45° to 50° F., and
kept from vibration. The latter may be
effected by suspending the flask by the neck
with strong string, attaching this to a hori-

zontal cord stretching across the room from
one wall to the other ; or placing the flask

on a steady support, hing upon a pillow.

The large crystalline plates form upon the

surface of the liquid, where they are allowed

to remain for twelve to twenty-four houra,

until they have acquired sufficient thickness.

The flask is then carefully removed without
shaking, and rested upon a gallipot. A
circular cover is then fastened by its edge to

the end of a glass rod with a little wax or

marine glue, and passed beneath one of the

crystalline films, the adherent mother-liquor

removed with blotting-paper, and the film

allowed to dry in a room at a temperature of
45° to 50° F. The cover and film are then
placed under a cupping-glass or small bell-

glass, with a watch-glass containing a few
drops of tincture of iodine. The time re-

quired for the iodizing may be about three

hours at 50° F., or less if the temperature

be higher.

2tj
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The film is then covered with a solution

of Canada balsam in ether, saturated with
iodine by warming with a few crystals of

this substance, and allowing it to cool.

Other films are removed and mounted in

the same manner. Should the films not

separate from the original liquid at the end
of six hours, this must be heated with a

spirit-lamp until the deposited crystals are

dissolved, a little spirit and a few drops

more tincture of iodine added, and the licpaid

again set aside.

If the film appear black when removed
on the cover, it is crossed by an adherent or

interposed crystal, which must be carefully

removed.
These crystals are sold ready mounted,

and may be purchased at a very small cost.

Dr. Herapath proposes the production of

the crystals of the quinine-salt as a very
delicate test for the presence of quinine.

A test-liquid is first made with 3 drachms of

acetic acid, 1 drachm of rectified spirit, and
6 drops of dilute sulphuric acid. A drop of

this is placed upon a slide and the alkaloid

added, and, when it is dissolved, a very
minute quantity of tincture of iodine added

;

after a time the salt separates in little

rosettes.

Bibl. Herapath, Phil. Mac/. 1852, iii.

161, iv. 180, and 1853, vi. 171 & 346 ; Hai-
dinger, ibid. 1853, vi. 284.

QUINQUELOCULI'NA, D'Orb.— One
of the modifications of Miliola, having its

chambers aggregated on two opposing faces,

as in Sjiiroloculina, but with their edges
more extended on the one side than on the
other, so that only three chambers are appa-
rent on one side, and Jive on the other.

Numerous Quinqueloculince occur recent
and fossil. Q. seminulum (PL 18. fig. 5)
is common in the European seas. Q.
Brongniartii (fig. 6), having delicate stria?,

is not uncommon in warmer seas.

Bibl. Williamson, Pec. Foram. 85 (Mi-
liolina) ; Carpenter, Introd. For. 78.

R.

RADIOLARIA, Midler.—An order of
the Rhizopoda, which includes the Polycys-
tina,"Acanthometrina, and Thalassicollida,

and according to Carpenter the Aetino-
phryina also. They are Rhizopoda which
possess a siliceous test or siliceous spicules,

a central capsule and peculiar yellow cells,

and are provided with long, protruding,
radiating pseudopodia which occasionally
form meshes. See the genera and Rhizo-

poda for Bibl., and Cienkowski, Archiu f.

Mik. Anat. vii. 1871 ; Qu. Mic. Jn. 1871,

p. 396 ; Focke, Qu. Mic. Jn. 1869 ; Car-
penter, The Microscope.

RAD'ULA, Dumort.—A genus of Jun-
germanniea? (PlepaticEe), containing one
British species, P. complanata (fig. 613J,

Fig. 613.

Radula complanata.

Leafy ahoot with an immature and a burst capsule.

Magnified 5 diameters.

common upon the trunks of trees, every-
where, forming orbicular pale-green patches
closely appressed to the bark.

Bibl. Hook. Brit. Jung. pi. 81 ; Brit.

Flor. ii. pt. 1. p. 120; Ekart, Syn. Jung.
pi. 4. fig. 31 ; Endlicher, Gen. Plant, Supp.
1. No. 472. 13.

RAD ULUM.—A genus of Hydnei (Hy-
menomycetous Fungi), consisting of a few
species with irregular compressed teeth or

rude irregular tubercles. P. orbicuhre is

not infrequent on fallen branches of birch
and other trees, assuming various forms.

Bibl. Fr. El. p. 148 ; Berk. Outl, p. 203

;

Cooke, Handb. p, 304.

RALF'SIA, Berk.—A genus of Mvrione-
macea? (Fucoid Alga?), containing one Bri-
tish species, P. verrucosa (P. deusta, Berk.),
forming dark-brown Lichen-like patches, 1

to 6" in diameter, on rocks between tide-

marks. The fronds are at first orbicular and
concentrically zoned ; they are composed of
densely packed, vertical, simple, jointed fila-

ments. The fruit is formed in wart-like
patches, and consists of obovate sporamres
attached to the bases of vertical filaments.

Bibl. Harvey, Brit. Mar. Alt/, p. 49,
pi. 10 D.
RAMALINA, Ach.—A genus ofParme-

liaceaa (Gymnocarpous Lichens), containing
several British species, forms of shrubby
habit, mostly growing upon the trunks of



RA'NA. [ 059 ] RAPH'IDES.

trees, bearing orbicular-peltate apothecia,

nearly of the same colour as the thallus.

B. fraxinea, fastigiata, and farinacea are

common.
Bibl. Hook. Brit. Flor. ii. pt. 1. p. 228

;

Tulasne, Ann. des Sc. Nat. 3 ser. xvii. p. 192,

pi. 2. figs. 13-15.

RA'NA, Linn. See Frog.
RAPH'IDES.—This name was first ap-

plied to the minute needle-shaped crystals

occurring in greatabundance in the tissues of

many plants ; but it is now used in general
application (and according to Gulliver
wrongly) to all the crystalline formations
contained in vegetable cells. The crystals

occur either solitary or grouped ; and some-
times the groups are formed on a peculiar
stalked matrix projecting into the cavity of
enlarged cells, forming the organs called

cystoliths.

There are few plants of the higher classes

which do not contain raphides : they are

very abundant in the herbaceous structures

of the Monocotyledons generally, and espe-
cially those of the Araceae, Musaceae, Lilia-

eeas, &c. ; they also abound in the Polygo-
nacere, Cactaceee,Euphorbiacese, Urticacea?,

&c., among the Dicotyledons. They are

usually found only in the interior of the
cavities of cells, but in some cases they occur
in the intercellular cavities. Theymay occur
in almost any part, but are found most exten-
sively in the stems of herbaceous plants

(Monocotyledons in general and Cactaceas)

;

they also occur in the bark and pith ofmany
woody plants (lime, vine) ; leaves likewise

frequently contain them in vast quantity
(Araceae, Musaceas, Liliacea?, Iridaceae,

Polygonacea?) ; also sepals (Orchidacese,
Geraniaeeae) ; in the rhubarbs, and also in

Umbelliferse, they occur extensively in the
roots, for instance in the carrot : and they
abound in autumn in the base of the bulbs
of the onion and other Liliacea?. Raphides
are very readily discovered and clearly seen
in tissues, by the aid of the polarizing ap-
paratus.

The form of the needle-shaped raphides
is usually that of a square prism with pyra-
midal ends. These ordinarily occur tying
parallel in bundles (fig. 614) ; another com-
mon form is that of rectangular or rhombic
prisms with oblique or pyramidal ends ; the
smaller of these often present themselves in

groups radiating from a centre (fig. 615).
A distinction has been made by Gulliver
between raphides, Sphaeraphides, and crys-

tal prisms, such as abound in the order

Iridaceaa. These last are of large size, and the
shafts and tips are prismatic or angular, and
they polarize light ; they are not furnished
with rounded shafts after the manner of the
loose bundles of raphides. Crystal prisms
of similar or of six-sided forms, octahedra,
rhombs, &c. also occur solitary or few
together (PI. 39. fig. 28), the larger ones
sometimes nearly filling the cavity of the
cells in which they lie. Rhombic crystals

of calcium oxalate occur in the paren-
chymatous cells surrounding the vascular
bundles in the bracts of Medicago trir/o-

nella ; and Gulliver has shown the crystal

in each cell of the testa of the elm. "The
cells containing the bundles of acicular
raphides in the Araceae also contain a viscid
sap, which causes them to burst, through
endosmose, when placed in water, and dis-

charge the crystals. Turpin erroneously
described these as organs of a special nature,
under the name of Biforines.

Raphides most frequently consist of oxa-
late of lime, especially in the Cactacea?,

Polygonacea?, Sec. ; carbonate of lime seems
to stand next in the order of frequency, then

Fig. 614. Fig. 615.

Fig. 614. Parenchymatous cells of the stem ofEnmex,
containing bundles of raphides. Magnified 400 diams.

Fig. 615. Parenchymatous cells of the stem of Beta,
with groups of raphides (Spheeraphides). Magnified
400 diams.

sulphate and phosphate of lime. Their
composition may be ascertained by the ap-

propriate tests for these salts. It is some-
times difficult to determine the form accu-

rately, on account of the small size ; it is

found advantageous to mount well-cleaned

and partly crushed crystalsin Canadabalsam,
also to view them rolling over in alcohol.

The peculiar crystalline structures called

2u2
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by Weddell cystuliths, occur most abun-
dantly in the families of the Urticacese (in-

cluding Morese) and the Acanthacece. They
ordinarily consist of a stalked, clavate, and
globose, or irregular linear body, suspended
in a greatly enlarged cell, most frequently

situated beneath the epidermis of the leaf

(PI. 39. figs. 26, 27) ; but they also occur

in deeper-seated regions. Their nature and
development have been followed by several

observers ; and they are found to consist of a

cellulose matrix with carbonate of lime crys-

tallized in a kind of efflorescence upon the

surface. They appear to originate by a little

papilla or column of secondary deposit at

the upper end of the cell, which increases

by successive concentric layers of cellulose

applied on the lower surface, leaving a short

stalk-like portion which remains uncovered
and also free from the crystals which gradu-

ally sprout out from the thickened head.

The crystals may be removed by the action

of acid ; and then the matrix assumes a blue

colour with sulphuric acid andiodine. Payen
imagined the thicker portion incrusted by
the crystals to be composed of numerous
cellules, each producing a crystal : this is

erroneous. The cystoliths vary in form

;

the clavate kinds may be best observed in

Ficus elastica (PL 39. fig. 27) and other

species, in vertical sections of the leaf;

globular forms are found in Parietaria offi-

cinalis (fig. 26) and the Hop ; in species

of Pilea tbey are linear or crescentic, and
suspended by the convex edge.

Thiselton Dyer believes that, in some
instances, crystals are formed within the

cell-wall itself; but he quotes Dr. Pfitzer,

who points out that the crystals of cytrus

originate free from any attachment, and
subsequently they receive a coating of cel-

lulose, and that ultimately the cell-wall

comes into contact with them. Gulliver has
shown that many genera of plants may be
distinguished by their raphides and other

crystals.

Bibb. Lindley (and E. Quekett), Introd. to

Botany, 4th ed. i. p. 97 ; Turpin, Ann. des

Sc. Nat. 2 ser. vi. p. 5 ; Raspail, Chimie or-

qanique; Schleiden, Grunihih/e, 3rd ed. pp.

168, 341 ; Principles, pp. 6, 122 ; T. Dyer,

Qu. Mia. Jn. 1872, p. 288 ; Q.uekett, Trans.

Mia. Soc. new ser. i. p. 20 ; Gulliver,

Sci. Gossip, 1873 ; Pop. Sci. Pec. 1865
;

Ann. Nat. Plist. 18G5; Qu. Mia. Jn. 1866,

1869, 1873 ; R. Lankester, Q. M. J. 1863,

p. 243 ; Urban, Pot. Zeit. 1873, p. 266

;

Woufor, Mo. Mic. Jn. July 1S74, p. 54.

RAPHIDIOPH'RYS, Archer.—A genus
of Rhizopoda (freshwater).

Char. Numerous green spherical bodies
surrounded by a common investment of

cloudy buff-coloured sarcode, in which are

spicula, slender, hyaline, circular, and sili-

ceous. Pseudopodia come from tbe sarcode
between the spicula, and are long, straight,

and very thin ; they never coalesce.

Biel. Archer, Freshwater Phizopoda,

Qu. Mic. Jn. 1869, 1871.

RAPHIDTUM, Ktz.—A genus of Uni-
cellular Algae, family Palmellacea3. This
genus, whose species have a fusiform or

cylindrical acuminate, and straight or

slightly curved cell, with a delicate non-
siliceous cell-wall and green cell-contents,

has been determined by Rabenhorst to

include species of Ankistrodesmus, Closte-

rium, Micrasterias, and Scenedesmus.

Bibl. Rabenht. Fl. Fur. Alg. iii. p. 44.

RAPHIG'NATHUS, Duges.—A genus
of Arachnida, of the order Acarina, and
family Trombidina.

Char. Palpi with an indistinct claw
;

mandibles represented by two short setas

inserted upon a fleshy bulb, concealed by a

broad labium ; body entire ; coxse contigu-

ous ; legs but little attenuated at the ends,

anterior longest, last joint longer than the
others.

1. P. ruherrimus (PI. 2. fig. 35 a, labium
with mandibles and a palp ; b, a mandible ).

Body oval, slightly depressed, smooth, and
almost free from hairs, rostrum forming a
conical process ; eyes two, dark red, one on
each side at the anterior part of the body

;

labium triangular, coucave ; setas accom-
panied by a more slender hair-like process

;

palpi large, inflated, claw of the 4th joint

very short. Size minute ! Found under
stones and ou plants.

2. P. hispidus. Form, that of the pre-

ceding ; body velvety, with two posterior

papillae.

Bibl. Duges, Ann. des Sc. Nat. 2 se'r. i. 22,

ii. 55; Gervais, Walckenaer's Aptir. iii. 172.

RAT'TULUS, Lamarck.—Agenus of Ro-
tatoria, of the family Hvdatinasa.

Char. Eyes two, frontal ; tail-like foot

simply styliform ; neither cirri nor fins

present. Teeth indistinct.

P. lunaris (PI. 35. fig. 22). Eyes distant

from the anterior margin ; foot decurved,

lunate. Aquatic; length 1-28S".

Bibb. Ehrenberg, In/us. p. 448; Trit-

chard, Infusoria, p. 088.

REAGENTS. See Introduction,
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Preparation, Preservation, and Stain-
ing.

REBOUIL'LIA, Raddi. — A genus of
Marehantieie (Hepatieje), founded on the
Marchantia Iwmispluerica, Linn., charac-
terized by the conical or flattened, 1-5-
lohed stalked receptacle (fig. 016), the peri-

gone being adherent to the lobes of the

Fig. 616. Fie. 617

Rebouillia hcmisijhserica.

Female receptacles, with the perigone burst.

Fig. 616, seen from above ; fig. 617, from belovv.

Magnified 2 diameters.

receptacle on the under side, opening by a
slit (fig. 617) ;

perichrete none, and the
globose sporange bursting irregularly. The
antheridia are imbedded in sessile, crescent-

shaped disks. The fronds are rigid, with
a well-marked midrib, green above, purple
beneath. It grows on moist banks, or by
the side of mountain-streams.

B-ibl. Hook. Brit. Flur. ii. pt. 1. p. 108

;

G. W. Bischoff, Nova Acta, xvii. p. 1001,
pi. 69. fia'. 1 ; Endlich. Gen. Plant. No. 468.

RECEPTACLES FOR SECRETIONS.
See Secreting Organs of Plants.

RED SNOW.—The remarkable pheno-
menon known under this name has been the

subject of very extensive investigation, and
it is well known to be the result of the
enormous development of a microscopic
organism related to Protococcus or Chlami-
dococcus viriilis. We are inclined to believe

that more than one form is comprehended
at present under the name of Protococcus or

Hecmatococcus nivalis ; for our specimens of

Arctic red snow (for which we are indebted
to the kindness of Mr. R. Brown) appear to

belong to the same genus as PalmeUa om-
enta, as first indicated by Mr. Brown, and
confirnied by Sir W. J. Hooker. Dr. Gre-
ville's figures of the Scotch plant closely

resemble this ; but the continental plants

described by Mr. Sh uttleworth and others

would seem congeneric with Protococcus

(Chlamidococcus, Braun, Chlamidomonas,
Ehr.), since they produce active zoospores,

the forms which Shuttleworth described as

distinct infusoria, as species of Astasia.

Nearly connected with this continental

snow-plant, if not identical, is the Proto-
coccus phwialis, described so elaborately by
Dr. Cohn, which moreover appears to be
synonymous with the Discertea purpurea of

Morren.
The following is a description of the red

snow (brought home by Capt. Parry) from
our own observation. It may be noticed as

remarkable that, after being kept so many
years in a moist state in a stoppered bottle,

the structure appears almost unchanged, the

only difference being the assumption of a
green colour on the surface of the masses
when exposed to light. Frond an indefinite

gelatinous mass densely filled with spherical

cells, about 1-1200 :
' in diameter (PI. 3. fig.

3 d) ; cells with a distinct membrane, their

contents consisting of numerous tolerably

equal granules, red or green (see above).

Between the large cells lie patches of mi-
nute red granules (as in Palmellu cruenta,

PL 3. fig. 8Iff, b), apparently discharged from
the large cells. Bauer and Greville both
describe this as the mode of propagation of

the plant ; but it is probable that the cells

also increase by division when actively ve-
getating.

Bibl. R. Brown, Appendix to Ross's First

Voyage, London, 1819; DeCandolle, Bibl.

univ. de Geneve, 1824 ; Hooker, Append, to

Parry's Second Voyage ; Greville, Sc. Crypt.

Ft. p'l. 231 ; Shuttleworth, Bibl, nniv.de Ge-
neve, Feb. 1840 ; Morren, Hydrophytes de

Belgique, Mem. Acad. Bruxelles, xiv. 1841

;

Von Flotow, Nova Acta, xx. p. 11 ; Cohn,
Nova Acta, xxii. p. 605 ; Carpenter, The
Microscope.

RED SPIDER,—The insect so called by
gardeners is a Gajiasus.
RENULI'NA, Lamarck.—A short,broad,

reniform modification of Vertebralina, one
of the porcellaneous Foraminifera.

Bibl. Carpenter, Introd. For. 74.

RESERVOIRS FOR SECRETIONS
in Plants. See Secreting Organs of

Plants.

EETE MXTCOSUM. See Skin.
RETEP'ORA, Lamk.—A genus of In-

fundibulate CheilostomatousPolyzoa, of the

family Escharidae.

Char. Polypidom leafy, reticular, fragile
;

cells on one surface only, short, and not

prominent. Two British species :

1. P. reticulata. Wavy and convolute,

upper side warty and very porous.

2. B. beaniana. L'mbilicate, funnel-

shaped, wavy ; interspaces unarmed.
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RIIINOT'RICHUM.

Bibl. Johnston, Brit. Zooph. 353; Gosse,

Mar. Zool 18.

RETICULA'RIA, Bull.—A genus of

Myxogastres(GasteromycetousFungi), cha-
racterized by the indeterminate, thin, sim-

ple peridium, bursting irregularly, with the

branched, shrubby, reticulated capillitium

adherent to it. Several species are British
;

they are rather large plants, growing over

recentlv felled timber or on hollow trees,

rails, &"c. They grow with great rapidity.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 308
;

Fries, Summa Teg. p. 449 ; Si/st. Mycol. iii.

r» 8?
' RETICULA'RIA, Carpenter.—Rhizo-

pods with extensile granular protoplasm,

extending and ramifying into minute pseu-

dopodia, which meet and reticulate: such as

Lieberkuehnia, Gromia, and FoitAMixrFF.n a.

Bibl. Carpenter, Introd. For. 28; Mi-
croscope, 437.

RETINA. See Eye.
RHABDAM'MINA, Sars. See Lituo-

lid^:.

RIIABDI'TIS, Dnj. See Angdillttla.
RHABDOGO'NIUM, Reuss.—A three-

or four-angled Orthocerine Foraminifer.

Bibl. Reuss, Sitr.ung. Ah. Wien, xliv.

367.

RHABDOM'ONAS,Fresenius.—Agenus
of Monadina, or it may be termed one of

the Flagellata, or a spore.

Char. Rod-shaped, slightly falcate ; an-

terior extremity the thickest ; three pro-

minent longitudinal ridges
;
green vesicles

or granules occupy the anterior half of the

body. Progresses in a straight line with a
rotary or semirotary motion on its long

axis. Filament one and a half times the

length of the body. In stagnant water
with Conferva;.

Bibl. Pritchard, Infos, p. 503.

RIIABDONE'MA, 'Kutz.—A genus of

Diatomacese.

Char. Frustules tabular, depressed, com-
pound, fixed by a stalk arising from one of

the angles, with interrupted vitt;e (front

view), vittte capitate; valves transversely

striate, strife extending into the front view,

and forming numerous longitudinal series.

Marine ; upon Algre. Strias visible under
ordinary illumination ; the dark lines or

vittre correspond to more or less complete
internal septa ; frustules connected with
each other by gelatinous cushions (isthmi).

Conjugation and the formation of sporan-
gia have been observed.

1. It. arcuatum (Striatetta arcuat,, l^nlk)

(PI. 13. fig. 18). Vittte in two marginal
rows, isthmi convex. Length 1-300".

2. It. minutum (Tessella catena, Ralfs).

Vittne in two marginal rows ; transverse strife

faint. Length 1-1200 to 1-960".

3. It. adriaticum. Vittse forming four

rows (interrupted in the middle, and again

between the middle and the margin on each
side) ; transverse strias distinct ; isthmi con-

cave. Length 1-480 to 1-170".

Bibl. Kiitzing, Baeitt. 126, and Sp.Alg.
115 ; Ralfs, Ann. Nat. Hist. xi. 455, and xii.

104 ; Smith, Brit. Diat, ii. 32 ; West, Mia:
Journ. 1858, p. 186 ; Arnott, Micr. Journ.

1858, p. 91 ; Rabenht. Ft. Eur. Alg.

RIIABDOPLEU'RA, Allman.—Agenus
of Polyzoa according to Allman, and of

Ilydroida according to Sars. It connects

the two classes, and presents many features

of great interest. Allman considers that

its pofypary resembles that of the Grapto-
lites.

Bibl. Allman, Qu. Mic. Jn. 1874 ; Sars,

Qu, Mic. Jn. 1874, p. 23; E. Ray Lankester,

Qu, Mic. Jn. 1874, p. 77.

RIIAGADOS'TOMA, Kiirb.—A genus
of Micro-lichens parasitic on the thallus of

Solorina crocea.

Char. Spores 2-4 (in lanceolate fugacious

thecal), large, simple, becoming 2-locular,

colourless.

Bibl. Lindsav, Qu, Mic. Jn, 1869, p. 344.

RHAPIlIDOGL(F'A,Kutz.—A genus of

Diatomacea3.
Char. Frustules navicular, arranged in

radiating crowded rows in a globose gelati-

nous mass. Marine.

jR. micans (PL 14. fig. 11). Rows of frus-

tules irregular, obsolete ; valves linear-lan-

ceolate, subulate, somewhat acute. Length
1-140".

Three other species.

Bibl. Kiitzing, Baeitt. 10; id. Sp. Alq.97.
RIIAPIIONE'IS, Ehr.—Agenus of Dia-

tomaeere.

Cliar. Frustules single, quadrangular, na-
vicular : valves without a median aperture

(nodule P) ; median sutural line longitudinal.

Marine. = JDoryphora without a stalk.

Eleven species.

Bibl. Ehrenberg, Ber. <1. Berl. Akad.
1844, p. 74 ; Kiitzing, Sp. Alq. 49.

RIIIXOPS, Hudson.—A genus of Rota-
toria.

Bibl. Hudson, Ann. Nat. Hist. January
1869.

RIIINOT'IiK 'HUM, Corda.—A genus of

Mucedinei (llyphomycetous Fungi), cha-
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racterized by more or less clavate threads

studded with spicules, to which the spores

are attached. Several species occur in this

country. A very beautiful rose-coloured

species has lately been gathered in rabbits'

dung.
Nematozonum, Desni., differs in bearing-

necklaces of spores.

Bibl. Berk. Outt. p. 848 ; Cooke, Handb.
p. 590.

RHIPIDOPH'ORA, Kiitz.—A genus of

Diatomaceae.

Char. Those of Liemophora, except that

the frustules are each furnished with a di-

stinct stipes ;
but as this is not always the

case, the character is of little or no value.

Marine.

Three British species (Smith) ; twelve
others (Kiitzing).

R. paradoxa (PI. 13. fig. 19). Stipes fili-

form, dichotomous ; frustules in front view
broadly wedge-shaped, somewhat acute at

the base. Length of frustules 1-540 to

1-480".

RHIZIDTUM, A. Braun.—A genus of

Vaucheriaceas, Unicellular Algae.

Char. The thallus is at first unicellular,

and then bicellular, and is furnished with
delicate multipartite rootlets ; vegetative

cells oblong and narrow at the base ; fruc-

tiferous cells beneath the apex of the others.

Zoogonidia with a cilium. Two continental

species, parasitic in Eaglence and Nitellee.

Bibl. A. Braun, Monatsb. 1856, p. 591

;

Rabenht. Fl. Eur. Air/, iii. p. 284.

RHIZ'INA, Fr.—A genus^of Helvelloidei

(Ascomyc etous Fungi), distinguished from
Peziza by the bullate hymeniuni, con-

cave beneath, and furnished with rooting

fibrils.

Two species have been found in this

country, on sandy banks where the heath

has been burnt.

Bibl. Fr. Syst. Myc. ii. p. 33; Curr.

Linn. Tr. xxiv. p. 493 ; Cooke, Handb.

p. 664.

RHIZOCLO'NIUM, Kiitz.—A genus of

Confervaceae (Oonfervoid Algse), distin-

guished by the decumbent habit and the

short, root-like character of the branches.

Kiitzing includes here many of our British

Confervas

:

1. R. rkulare, C. Filaments simple,

diam. 1-900", fine bright-green bundles

2 to 3 feet long ; in streams and rivers

;

common (Dillwyn, pi. 39).

2. It. tortuosttm, Dillw. Filaments sim-

ple, diam. 1-800", rigid, curled and twisted,

forming large strata; in salt-water pools;
abundant (Dillwyn, pi. 46).

3. R. arenosum, Carin. Filaments simple,
diam. 1-1000 to 1-1800"; in dirty-green
strata ; sandy sea-shores.

4. R. obtusangulum, Lyngb. (PI. 5. fig. 12).
Filaments branched, diam. 1-1400"; pale-
green, stratified ; sandy sea-shores.

5. R. riparium (Jurgensii, Kiitz.). Fila-

ments branched, diam. 1-1400 to 1-1800".

Apparently not distinct from the preceding.

On sandy sea-shores ; not uncommon (Engl.
Botany, pi. 2100).

6. R. implexum, Dillw. Filaments simple,
diam. 1-2000"

; bright green; forming large

strata, on mountain-rocks (Dillw. C. im-
plexa, tab. B).

7. R. arenicolum,~Berk. (Kochianum, Kz.).
Filament 1-2000 to 1-2400"

; mountain-
rocks (Berkeley, Gleanings, pi. 13. fig. 8).

Bibl. Harvey, Brit. Mar. Alq. p. 206,
pi. 24 F; Kiitz. Sp. Alg. 385; fab. Phyc.
Brit. Flora, ii. pt. l.p. 354; Dillwvn, Brit.

Conferva; Rabenht. Fl. Eur. Alg. iii. p. 329.

RHIZOMOR'PHA.—The name given by
authors to certain mycelioid expansions with
a dark bark, which have been traced to

Polypori and Sphceriacei. Many of the
forms which occur in mines are remarkable
for their luminosity.

Bibl. Berk. Int. Crypt. Bot. p. 266.

RHLZONE'MA, Thw.—A genus of Oscil-

latoriacese(ConfervoidAlgse ) = Dietyonema,
Kiitz. This curious plant (if. inierruphim)

differs from its allies by the gelatinous

sheath being composed of distinct cells and
furnished with branched root-like processes,

which anastomose freely. The cell-contents

are deep blue-green, with occasional yel-

lowish interstitial cells.

Bibl. Thwaites, Enq. Bot. Supp. pi. 2954;
Kiitz. Sp. Alg. p. 321 ; Tab. Phyc. ii. pi. 40.

fig. 5.

RHIZOPHORA'CE^E—A family of Di-
cotyledonous plants, to which belong the
celebrated Mangrove-trees of the tropics.

They are remarkable for the general occur-

rence of a ramified form of liber-cell (PI. 39.

fig. 81). The long woody radicles pushed
out by the fruits, while still attached to the
parent tree, contain a vast quantity of these

ramified cells with very thick walls.

RHTZOPHYDTUM, Schenk.—A genus
of Vaucheriaceee, Unicellular Algae.

Char. Cellule ovate, globose, or broadly

clavate, with two, three, or more orifices
;

either with or without distinct basal root-

like processes. Propagation by zoogonidia,
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Aquatic and parasitic in Melosira, Navicida,
Oscillaria, Zygnema, &c, or non-parasitic

and terrestrial on earth.

Bibl. A. Braun, Monatsb. 1855, p. 381

;

Archer (Chytridium), Qu. Mic. Jn. 18G7,

p. 80; Rabenht. Fl. Eur. Ah/, iii. p. 281.

RHIZOP'ODA, Duj.—A class of the

Protozoa, or a group of the Protista. It is

badly defined as a class, because the pre-

sence of Pseudopodia, which is the grand
characteristic, is noticed in minute beings
which have other structural characteristics

which prevent their being closely associated

in a philosophical classification. The pro-
cesses of protoplasm called pseudopodia
are seen readily in Amoeba and the fresh-

water Rhizopods ; they exist in the Fora-
minifera, the Labyriuthula and Radiolaria,

&c, in fact in most of the groups which
Haeckel has separated so as to form his

Protista. S. Midler classified the Rhizo-
poda as Polythalamia, Radiolaria, and In-

fusoria Rhizopoda. Max Schultze, before

Midler, had grouped the Polythalamia,
Monothalamia, and Athalamia as Rhizo-
poda

; but the classification was insufficient.

Huxley grouped together:—Rhizopoda with
usually short pseudopodia, a nucleus, and a
contractile vesicle {Amcebep) ; the Fora-
niinifera with long pseudopodia, which run
into one another and become reticulated

;

and the Thalassicofhe, which are provided
with structureless cysts containing cellular

elements and sarcode (protoplasm), and are

surrounded by sarcode giving off pseudo-
podia, which commonly stand out like

rays, and which may and do run into one
another. He considered that the Acinetse,

with their pseudopodium-like suckers,

should be associated with the others.

Carpenter divides the class into Lobosa (ex.

Amoeba), Radiolaria (ex. Polycystina),and
Reticularia (ex. Foraminifera). Claparede
and Lachmann group the class as follows

:

Without a calcareous
test, no series of
chambers, and no
pores

Pseudopodia only
uniting occasion
ally

f

Class KHIZOPODA.
Orders.

No siliceous Bpi-1
cules; no yellow J-Peoteixa ...

cellules J

Families.

1 1. Amcebina.
\ 2. Actinophryina.

1. Acanihomelrina.
Thalassicollina .

Polyeystina.
Pseudopodia forming a reticulate struc-

j. Gbomi1)A Grom illa

Siliceous spicules;) E
yellow cellules...

1

ture..

A test which is usually calcareous and divided into several "1

chambers; even when one chamber, the walls are perforated VFoRAMEXIFEKA -!./ p jhv numerous nnres '"' "

( 1. Honotlialami

by numerous pores

The classifieatory position of the Rhizo-
poda in Haeckel's Protista is perhaps the
most satisfactory. See Peotista.

Bibl. Dujardin, Ann. Sci. Nat. i., iii., iv.

;

Schultze, Organis. d. Polythal. Leipzig.

1834; Carpenter, Phil. Trans. 1856, 1859^
1862, and Bay Society ; On the Microscope

;

Huxley, on Thalassicolla, Ann. Nat. Hist.

1851 ;
Eton. Cornp. Anat. ; Williamson,

Trans. 3/ic. Soc. 1852, p. 169, and vol. ii.

p. 159; Wallich, Ann. Nat. Hist. 1864,

xiii. p. 59, and Mo. Mic. Jn. i. 1809,

p. 104 ; Eeichert, Ann. Nat. Hist. x. 1862,

p. 401 ; Kdlliker, Zeitsrhr. f. iciss. Zoo!.

1849 ; Lieberkuhn, Zcilschr. f. wiss. Zool.

1856, p. 308 ; Carter, Ann. Nat. Hist. 1856,
1857 ; Trans. Mic. Soc. 1849, p. 174; Muller,

S., Gcsch. u. kritische Bemerk. ii. Zooph. u.

Strahlthiere, Mali. Arcliiv, 1858; Focke,

Physiol. Stud. Bremen, 1854; Freseuius,

Beitr. z. mikr. Organ, p. 224 ; Muller, Ueber

d. Thalass. Pali/cyst. Sfc. dcs Mittchn.,

Monatsb. d. k. Akad. d. Wiss. m Berlin, 13
Nov. 1856, and his work with the same
title, Berlin, 1858 ; Bailey, Aineric. Journ.

'ulythalaniia.

Sci. ,§ Arts, vol. xv. ; Claparede et Lach-
mann, Etudes ; Haeckel, JDie Bacliolarien,

Berlin, 1862 ; Gener. Morphol. ; Archer,
Qu. Mic. Jn. 1870, 1871. See Bibl. Pho-
tista.

BIllZOSOLENIA, Ehr.—A doubtful
genus of Diatomacese.

Char. Frustules elongate, subcylindrical,

marked with transverse or spiral Hues, ends
oblique or conical, and with one or more
long terminal bristles ; marine and fossil.

Four British species: B. stylifonnis, B.
imbriratu, B. setigera, and B. alata.

Rabenhorst takes no notice of the forms.
B. alata (PI. 42. fig. 43) ; B. americana

(PL 41. fig. 46).

The British species were obtained from
Salpa, Ascidia, and Nocti/uca.

Bibl. Ehr. Abh. d. Berl. Akad. 1841,

p. 291 : Kiitz. Sp. Ah/, p. 24 ; Briuhtwell,

after. Jn. 1858, p. 94.

RHODOM'ELA, Ag.—A genua of Rho-
domelaeete (Florideous Alga 1

), containing
two tolerably common British species, with
feathery, inarticulate, blanched fronds, the
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branches composed of concentric layers of

oblong, colourless cells, with a cortical layer

of minute coloured cells. Colour of JR. lyco-

podioides purplish brown, becoming black
;

height 4 to 18". Colour of R. subfusca
brownish or reddish ; height 4 to 10". The
ceramidia are stalked on the ramuli, occur-

ring in summer ; the stichidia, with tetra-

hedral tetraspores, occur in a similar situa-

tion in winter; the anthendia (observed in

R. subfusca) also occur in tufts in the same
position.

Bibl. Harvey, Brit. Mar. Alg. p. 78,

pis. 11, 13 ; Tulasne, Ann. des Sc. Nat. 4 ser.

iii. p. 20.

RHODOMELA'CE.E.—AfamilyofFlo-
rideous Alga?. Red or brown sea-weeds,

with a leafy or filiform, areolated or articu-

lated frond, composed of polygonal cells.

Fructification: 1. Conceptacles (ceramidia)

external, ovate or urn-shaped, furnished

with a terminal pore, and containing a tuft

of pear-shaped spores ; 2. antheridia, borne

in tufts in similar situations : 3. tetraspores

immersed in distorted ramuli or in lanceo-

late receptacles (stichidia), usually in rows.

Synopsis of the British Genera.

1. Odimthtdia. Frond flattened, linear,

with an obsolete midrib, pinnatitid, alter-

nately inciso-dentate.

2. Rhodomela. Frond cylindrical, inar-

ticulate, opaque. Tetraspores contained in

pod-like receptacles (stichidia).

3. Bostrychia. Frond cylindrical, inarti-

culate, dotted ; the surface-cells quadrate.

Tetraspores in terminal pods.

4. Rytiphlcea. Frond cylindrical, inarti-

culate, transversely striate. Tetraspores in

pod-like receptacles.

5. Polysiphonia. Frond cylindrical, arti-

culated wholly or in part ; the branches
longitudinally streaked. Tetraspores in dis-

torted ramuli.

6. Dasya. Frond cylindrical, the stem
inarticulate ; the ramuli articulated, com-
posed of a single string of cells. Tetraspores

in pod-like receptacles (stichidia), borne by
the ramuli.

RHODOSPORE'^E. See Algje.
RHODYME'NIA, Grev.— A genus of

Rhodymeniacese (Florideous Algse), con-

taining seven British species, beautiful,

brightly-coloured sea-weeds, growing on
rocks or larger Algae, having a flat mem-
branous or somewhat leathery frond, ribless

and veinless, of parenchymatous texture.

Most are not more than 2" high, but R. la-

ciniata and pahnata grow to 10" and 18''.

The colour is mostly rose- or blood-red.

The coccidia are formed on the lacerated

margins or the tips of lobes of the frond.

The tetraspores form cloudy spots along the
margin, or are scattered, tetrahedrally di-

vided. The antheridia likewise form patches
on the surface of the frond (observed in

R. Palmetto and pahnata).

Bibl. Harvey, Brit. Mar. Alg. p. 124,

pi. 16 A ; Thuret, Ann. des Sc. Nat. 4 ser.

iii. p. 19, pi. 3.

RHODi'MEXIA'CE.E.— A family of

Florideous Algse. Purplish or blood-red
sea-weeds, with an expanded or filiform

inarticulate frond, composed of polygonal
cells ; occasionally traversed by a fibrous

axis. Superficial cells minute, irregularly

packed, or rarely arranged in filamentous

series. Fructification : 1. Conceptacles (coc-

cidia), external or half-immersed, globose or

hemispherical, imperforate, containing be-
neath a thick envelope a mass of spores

affixed to a cential column; 2. antheridia,

collected in flat patches or sori ; 3. tetra-

spores, either dispersed through the whole
frond, or collected in indefinite cloudy
patches.

Synopsis of the British Genera.

* Frond flat, expanded, leaf-like, dichoto-

mous or palmate.

1. Stenoqramme. Conceptacles linear, rib-

like.

2. Rhodymenia. Conceptacles hemisphe-
rical, scattered.

** Frond compressed or terete, linear or

filiform, much branched.

3. Sphrerococcus. Frond linear, com-
pressed, two-edged, distichously branched,
with an obscure midrib.

4. Gracilaria. Frond filiform, compressed
or flat, irregularly branched ; the central

cells very large.

5. Hypnea. Frond filiform, irregularly

branched, traversed by a fibro-cellular axis.

RHOICOSPHE'NiA,Grunow.—Agenus
of Diatomacese, fam. Actinantheae. Syn..

Gomphonema.
Bibb. Rabenht. Fl. Em: Alg. i. p. 112.

RHOIKONE'IS, Grim.—
A

'subgenus of
Achnanthidium, Ktz., comprising some
species of Diatomacese, found in the South
Pacific.

Bibl. Rabenht. Fl. Eur. Alg. i. p. 109.

RHOPALOM'YCES,Corda.—A genus of
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Mucedines (Hyphomycetous Fungi), nearly
allied to Aspergillus, but having the

Fig. 618. Fig. 619.

Rhopalomyces nigra.

Fig. 61S. Tufts on wood. Nat. size.

Fig. 619. Fertile filaments. Magnified 200 diameters.

spores single (fig. 619), and not in monili-

form series. The single spores are borne

on minute spines (tig. 019, left-hand head).

They are mildews growing over decayed

wood, matting, dung, &c. Two (new)

British species are described by Berkeley

and Broome, found growing together.

Bibl. Berk, and Broome, Ann. Nat. Hist.

2 ser. vii. p. 96, pi. 6.

RHUBARB.—Garden rhubarb (Rheum
undulation, and other species) affords, in the

large edible petioles, excellent specimens of

SpiHAL-fibrous Stbuctup.es, spiral, an-

nular, and reticulate vessels and ducts : these

are readily isolated by the help of a needle

from a fragment of cooked rhubarb placed

in water on a slide, and are well seen by
polarized light. The petioles and leaves

likewise contain bundles of acicular Ra-
phides. The roots also contain special

receptacles for a characteristic secretion.

RHYNCHOL'OPIIUS, Duges. = Erij-

threeus, Latreille (not Duges). A genus of

Arachnida, of the order Acarina, and family

Trombidina.
Char. Palpi large, free ; labium penicil-

ate ; mandibles ensiform, very long ; body
entire ; coxa? very remote, legs palp-like, i.e.

dilated at the end, the posterior longest.

Species numerous ; found in woods, under

leaves, and in mosses.

JR. cinereus (PI. 2. fig. 40 : a, labium with
palp : h, tarsus ; c, plume of labium more
magnified; d, mandible).

Bibl. Duges, Ann. ties Sc. Nat. 2 se>. i.

30 ; Gervais, Walckenaer's Arachnid, iii.

175; Koch, Deutttchlands Orust. iyc.

RHYNCHONE'MA, Ktz.—A genus of

Zygnemace^e (which see).

Bibl. Rabenht. Fl. Eur. Aly. iii. p. 229.
RHYNCHOP'AGON, Werneck (Rota-

toria) = Diglena with a bilobed rostrum!
Two species.

Bibl. Werneck, Ber. d. Berl. Akad. 1811,
p. 377.

_
RHYTISMA, Fries.—A genus of Phaci-

diacei (Ascomycetous Fungi
),
growing upon

the leaves of trees and shrubs, forming dark
patches or spots on the surface, breaking
through the epidermis with little scales or

irregular fissures. R. acerinum is exceed-
ingly common, forming large black spots on
the leaves of the sycamore and maple ; the
thecasporous fruit is perfected (on the dead
fallen leaves) in spring; Melasma acerina,

which occurs in autumn, appears to be a
preparatory form of this plant. R. salici-

mtm is common on willow-leaves.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 290

;

Grev. Sc. Crypt. Fl. pi. 118; Fries, Summa
Veg. 370 ; Tulasne, Compies Rendus, March
31, 1852 (Ann. Xat. Hist. 2 ser. viii. p.

118).

RICASOLIA.—A genus of Lichenacei,

tribe Parmeliui.

Char. Thallus lobate or laciniate, affixed

by fasciculate rhizina?. Stratum gonimon
of small yellow-green gonidia ; spermo-
gonia in mastoid prominences.

Bibl. Leighton, Brit. Lich. Flora, p. 128.

RICCIA, L.—A genus of Rieciere (Hepa-
ticre), consisting of minute green thalloid

productions growing upon damp ground or

floating on water, distinguished from the

allied forms by the capsules being immersed
in the substance of the frond, destitute of

perichajte and perigone, while the archegone

permanently encloses the sporange as an

Fig. 620.

Riecin Quit una.

Lower surface of n fragment of the frond, with three

imbedded spornnges projecting, their orifices being ou
the upper surface.

Magnified 5 diameters.

adherent epigone, bearing a persistent style-

like neck (tigs. 621, 622), The antheridia
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are globose sacs contained in special cavities,

the orifices of which, narrowed into a neck,

project as short processes from the surface

(cuspides). The epigone being adherent to

the sporange, the spores appear to lie im-
mediately in the cavity of the former when

Fig. 622.

Riccia fluitans.

Fig. 621. Vertical section through the frond and spo-

range contained in its snbstance.

Fig. 622. Sporange, with persistent epigone, extracted

from the frond.

Magnified 25 diameters.

ripe ; they are unaccompanied by elaters, and

escape by irregular rupture of the epigone.

Several species occur in Britain.

* Terrestrial.

1. R. glauca, L. Frond without mem-
branous scales below, fleshy, ovate-oblong,

two- to three-lobed, 1-2 to 1" in diameter,

the divisions dichotomous, growing in orbi-

cular tufts, surface smoothish, punctate,

glaucous green. On banks.

2. R. crystal!iim, L. Differing from the

last chiefly in larger size and lighter colour,

and having large cavernous air-cells opening

widely on the upper surface. Damp mould.

** Aquatic.
'

3. R.fluitans, L. (fig. 620). Fronds with-

out scales below, 1-2 to 2" long, repeatedly

forked, segments linear, notched at the

ends; when placed on damp earthitproduces

radical hairs (fig. 621-2). Stagnant water.

4. R. natans, L. Fronds with long reti-

culated scales below, obcordate, 1-2'' long,

or with the two lobes again divided ; scales

of the lower surface purple. On stagnant

pools.

Bibl. Hook. Brit. Flora, ii. pt. 1. p. 102
;

Bischoff, Nova Acta, xvii. p. 900 ; Linden-

berg, ibid, xviii. p. 361 ; Hofmeister, Ver-

gleich. Uhtersuch. p. 43, pi. 10.

RICCIE'^E.—A tribe of Liverworts; or

Hepaticfe, consisting of delicate, green,

membranous fronds, spreading on theground

or floating on water. The fruits are always

sessile on the frond, more or less imbedded

in it3 substance according to the thickness
;

the spores are unaccompanied by elaters.

Synopsis of British Genera.

1. Sphcerocarpw. Archegones dorsal,

on a lobed membranous frond, sparingly

aggregated. Periehrete obtusely conical or

pear-shaped; perforated at the summit, con-

tinuous with the frond. Perigone wanting.

Epigone crowned by the deciduous style.

Sporange at length free, indehiscent.

2. Riccia. Archegones immersed in the
frond, scattered, neither emergent nor ex-

posed on the surface until burst. Perichsete

and perigone indistinguishable. Epigone
crowned by the enlarged, long, persistent

style, adherent to the sporange. Sporange
bursting irregularly.

RICE.—This grain is produced by the
grass called Oryza sativa. The seed is

remarkable for the hard character of the

albumen, which is explained at once when
we examine a section under the microscope
(PI. 36. figs. 12 & 13). The cells are filled

with very small starch-grains, which are

packed so closely that they assume a paren-
chymatous form and present the appearance
of a continuous tissue (as in maize). The
cohesion of the starch-granules is the cause
of the peculiar giittiness of rice-flour. See
Starch.
RIMULA'RIA, Nyl.—A genus of Liche-

nacei, tribe Peridiei.

Char. Apothecia rotundate, depressed in

the centre, dehiscing by a subradiate

fissure.

Bibl. Leighton, Brit. Licit. Flora ,p. 406.

RIMULI'NA, D'Orb.— A Nodosarine
Foraminifer, with oblique chambers, and a

long slit-like orifice on the edge of the last

chamber. Adriatic.

Bibl. Parker, J. & B., Ann. N. H. 3.

xvi. 15.

RIND.—This word is used to denote a

structure intermediate between epidermis

and bark,—a compound structure consisting

of several or many layers of cells and even
of distinct forms of tissue, but not pre-
senting the characteristic kinds and
mode of arrangement which occur in true

Babe:.

RIVULA'RIA, Roth.—A genus of Oscil-

latoriacese (Confervoid Algae), subdivided

by Kiitzing, and restricted to the forms in

which there is a distinct manubrium or
elongated cell next to the globular basal

cell. As thus defined, it contains only a
few aquatic species, the rest being trans-
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ferred to Physactis, Euactis and allied

genera.

1. P. angulosa, Roth. Frond floating-,

globose, dirty-green ; manubria oblong and
curved, or oblong-ovate and abbreviated

;

filaments torulose at the base, interruptedly
articulated at the apex. Eng. Bot. 968.

2. P. Boryana, Kg. (PL 4. fig. 18). Frond
globose, greenish brown ; manubria large

;

sheaths ventricose, colourless, with plaited

constrictions ; filaments moniliform or inter-

ruptedly articulate, flagelliform. Frond as

large as a cherry. fS.Jlaceida, smaller, fila-

ments flaccid, not interrupted. The follow-

ing two are given as doubtful : 11. botryoides,

Carmichael, and It. plana, Harvey.
3. P. plicata, Ilarv. Frond densely gre-

garious, compresso-plicate, often hollow and
ruptured, dark green ; filaments spuriously
diehoromous, attenuated.

Bibl. Kutzing, Sp. Alt/, p. 330; Tab.

Phyc. ii. pis. 67, 08 ; Harvey, Brit. Ala.

1 ed. p. 150; Ilassall, Brit. Fr. Ala. p. 202,
pi. 04 ; Ear/. Bui. Supp. pi. 2911.

'

ROBERTI'NA, D'Orb.—A modification

of the Bulimine form of Foraminifera with
long oblique chambers, 7-10 in the last

whorl, and interdigitating ; orifice comma-
shaped. Recent and fossil.

Bibl. Carpenter, Introd. For. 190 ; Par-
ker and Jones, Phil. Tr. civ. 375.

ROBULI'NA, D'Orb.—A common form
of Cristellaria, in which the orifice is tri-

angular.

Bibl. Williamson, Pec. For. 24 (Oris-

tellaria ) ; Parker and Jones, Ann. K. II. 2.

xix. 289.

ROCCEL'LA, Acli.—A genus of Parme-
liaceas (Gymnoearpous Lichens), growing
on maritime rocks, remarkable as furnishing

the dye called orchil or archil. P. iinctoria

and R. fusiformis, the British species, grow
only in the extreme south of England.

Bibl. Hook. Brit. F/or. ii. pt. 1. p. 225

;

Fnr/l. Botany, pis. 211, 728.

ROCKS.—Geologists include every mass
of stratified and unstratlfied deposit, what-
ever its hardness may be, under the term
"rock;" and rocks are divided and classi-

fied under four great classes—the igneous,

aqueous, aerial, and the metamorphic

—

according to the nature of the agencies by
which they have been brought into their

present state and position. In studying the

mineral masses termed rocks, it is necessary

to inquire into their composition, texture,

structure, and method of formation ; and in

doing this, the employment of simple mag-

nifying lenses or of the compound micro-
scope is of great importance.
Amongst the aqueous rocks are those

which have been derived from the wearing
down of previously existing strata ; and these
sediments afford to the mieroscopist evi-
dence of the mineral matters contained in
the older rock, and the manner in which the
grains and more or less imperfect crystals
are bound together, coloured, and enveloped
in matrix in the produced mineral mass.
In the same group are the strata and rocks
which owe their mineral composition and
general structure to the accumulation of the
hard parts of organisms. Such are the
calcareous deposits called chalk (see Chalk),
and the siliceous strata containing Poly-
cystina, and those deposits which are
called Oolitic, in which unorganized calca-
reous mineral has collected around nuclei
and been bound together by a calcareous
matrix. All these kinds of rock afford
abundant interest to the mieroscopist : and
they may be observed after powderinc,
tevigation, and in some instances section-
cutting and the action of dilute acids. The
greatest interest, however, is attached to
the examination of the igneous and meta-
morphic rocks ; for some of their mineral
constituents are usually invisible to the
naked eye, and the general relation of the
composing mineral is frequently not appre-
ciable without careful section-cutting and
polishing. The shape of the component
crystals, their freedom from, or the nature
of their cavities and contents, the kinds of
minerals entering into the composition of
the rock, their replacement by others whicli
assume their form (pseudomorphs), their
perforation by other crystals, and the in-
fluence of polarized light are readily dis-

covered by following the methods of Sorby,
Zirkel, Forbes, and others. Sorby is thus
quoted by Beale :

—

" Comparatively little can be learned of
the structure of rocks and minerals from
the examination of fractured surfaces bv
reflected light. Flat polished surfaces show
very much more, but nearly all the im-
portant facts can only be observed bv
examining thin sections by transmitted
light. What is really requisite is to have
portions sufficiently thin, flat, and smooth
to transmit light. In some cases fragments
of clear minerals may be broken thin and
flat enough to show certain facts very well

when mounted in Canada balsam : and in

this manner we may easily study the fluid-
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cavities in quartz, or the structure of such '

rocks as obsidian and pitchstone. In many
cases, however, we must have recourse to

carefully prepared thin sections. The de-
tails of the method of preparing' these must
necessarily vary according to the mechani-
cal means at the disposal of each person

;

and much time may be saved by the use of

machinery. I shall therefore give such a

general account as may be used by any one
who has not machinery at command, pre-

mising that it will be easy to modify it in

detail, according to the facilities which
each may possess for employing more expe-
ditious methods. In collecting specimens
for examination, I find it convenient to

break oft' portions from the rock as flat and
thin as possible, so that they may be ground
down at once ; for otherwise it may be
requisite to saw off portions with a lapi-

dary's wheel, or by means of a straight

toothless saw of sheet-iron with emery.
Having made the specimen of a convenient
size and form, with one side flat, this must
be ground down perfectly level and dressed

off very smooth. I usually avoid using any
polishing'-powder, since, if it were to work
into cracks or cavities, it would be far

more objectionable than any slight want of

polish ; if we attempt to grind down the

surface on such a stone as should be used

to ftuish oft', very much time would be lost

;

and it is therefore best to use a series of

stones of increasing fineness. I have gene-

rally used first fine emery on a plate of iron

or zinc, then a kind of stone known by
marble workers as ' Congleton,' after that

a soft piece of Water-of-Ayr stone, and
finally finish off on a very hard and fine-

grained piece of the same kind. However,
since it may be difficult to procure such

stones, a flat slab of fine-grained marble, or

different kinds of slate may be used. What
is wanted is to finish oft' the surface so as

to be free from scratches and almost

polished, with the hardest and the softest

portions ground down to the same level.

If not dressed smooth by slow grinding, the

hard portions will stand out in relief, and,

when the section is finished, the soft parts

may be all ground away before the hard are

sufficiently thin, and the structure of the

rock may be quite misunderstood. Having
duly prepared one Hat surface, it should be

fastened down on a piece of glass with
Canada balsam. This should be kept hot

until it is so hard as to be just brittle when
cold. I find it best to remove, time after

time, a small piece, until it has become so

hard that when cold it can be rubbed
to powder between the thumb and finger.

The piece of stone should be made hot, but
no hotter than needful, so that liquid may
not be expelled from the ttuid-cavities; and
balsam should be spread over the flat sur-

face, and kept hot for awhile, which pene-
trates into the softer parts and hardens
them. Before fixing the specimen on the
glass, it is well to remove this balsam, and
fasten it down by that on the glass. I find

it much the best to use square pieces of

glass. The usual 3-inch-by-l glasses are
very unsuitable for the purpose ; since they
are much too long in one direction, and too
short in the other. I use glasses If inch
square, and generally make sections about
1 inch square, which is a very suitable

size. Since the section ought not to be
removed from the glass, care should be
taken in grinding down not to scratch the
glass. This may be avoided by fastening

small bits of sheet-zinc at each corner with
balsam, and grinding the stone with emery
until they all come flat down on the plate.

The stone is then equally thin all over ; and
having removed the bits of zinc, it must be
further ground down on the stones until of

the proper thickness, and the upper surface

finished off in the manner already described.

The thickness must depend very much on
the nature of the rock. If coarse-grained
and composed of comparatively transparent
minerals, T^„- of an inch may not be too

thick, whereas some very fine-grained and
opaque rocks should be not io

l

00 of an
inch. Of course it is requisite so to grind
them down as not to break up or disturb

the different constituents ; and since some
parts may be very hard and some very soft,

it is impossible to prepare perfect sections

unless they are slowly ground down on a
fine-grained stone, which may gradually

wear away the hardest parts without in-

juring the softest. After having finished

the section, I find it often better to keep it

some time before I mount over it a thin

glass cover, in order that the balsam may
become quite hard. I then melt some
balsam at a gentle heat on a thin glafs

cover of proper size ; and just before I place

it on, I wet the surface of the section with
a drop of turpentine, which soaks into the

pores so as to make it more transparent,

and renders it much easier to fasten down
the glass without any bubbles. This must
be done at a very gentle heat, so as not to
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cause the section to break up by melting
the balsam which holds it fast to the glass

plate. Sections of very soft rocks which
would easily break up in water may be
prepared in the same manner bj hardening
them with balsam. They should be first

soaked with turpentine, and then with soft

balsam, and kept hot until quite hard.

We may modify the above plan with ad-
vantage in preparing sections of such hard
minerals as quartz. If ground down with
emery and water, deep scratches are pro-

duced, and it takes a long time to remove
them by means of the softer stones. This
may be avoided by using fine emery paper,

held flat on a piece of plate glass. After
grinding down to nearly the proper thick-

ness with emery and water, common En-
glish flour-emery paper may he used, which
soon removes the deep scratches ; and
afterwards the surface may be almost
polished by using the finest French emery
paper employed in preparing steel plates

for engraving ; a perfect polish can then be
easily given by means of rouge on parch-
ment. Crystals of salts soluble in water
may also be ground down and dressed

smooth on emery paper, and finally polished

with rouge in the same manner ; but in

many cases they may be examined without
this preparation, and may be fastened on
glass with balsam. Some are decomposed
by contact with balsam, and must be kept
dry in small covered cells ; others may be
mounted in a concentrated solution of the

same salt, when it is desirable to retain the

liquid enclosed in the fluid-cavities ; and
when very small they may be mounted in

Canada balsam, or, if that he objectionable,

in castor-oil. Sometimes the structure of a
rock or other mineral substance may be
studied to great advantage by grinding it to

a suitable shape, moderately thick and flat,

fixing one side to glass with balsam, and
acting on the other with a dilute acid. If

one part is soluble and the other not acted

on, some valuable facts may be learned.

As an example, I refer to the JEozoon Cana-
dense, which has lately attracted so much
attention. One part consists of carbonate
of lime, and the other of siliceous minerals
insoluble in diluted acid ; and when the
former is dissolved a most beautiful and
minute structure may be seen, which ap-
pears to be due to minute tubes and other
open spaces filled with the insoluble

minerals."

Igneous rocks may, as a rule, be distin-

guished from all others by their structure,

which is that of a more or less perfect
network of minute crystals. In man}' cases
all the minerals constituting the rock are
well crystallized ; and in others there is an
amorphous or glassy base in which they are
enclosed. There are, however, other rocks,

such as the felstones and the more recent
volcanic phonolites, some of which do not
present the crystallized arrangement of
their minerals ; and there are the porphy-
rites, which are characterized by the pre-
sence of crystals of felspar in a compact
felspathic base. The ordinary basalt called

Rowley Rag, Allport shows to present in

thin sections a triclinic felspar, which
exhibits the characteristic sti-iaj to pola-
rized light, augite in minute bright brown
or greenish crystals differing from the crys-

tals of hornblende in their glassy and non-
fibrous appearance and in the angles, mag-
netite in minute black opaque grains or
lamina; , apatite in long, acicular, hexagonal
crystals, and olivine both in crystals and
irregular grains of a clear yellowish-green
colour or dark green. In addition there are

one or two zeolites, ealcite, and chloride
minerals, all of which are in cavities. In
this Rag the minute crystals of apatite pene-
trate the felspar and the augite, and the
latter also encloses crystals of felspar and
magnetite. The augite, therefore, crystal-

lized after the others were formed. The
olivine contains grains of magnetite only,

and was probably the second to crystallize.

Cases are not uncommon in which crystals

have caught up portions of the surrounding
mass while in the act of formation. For
example, in a section of pitchstone from
Planitz, containing crystals of felspar, the
minute opaque particles, thickly scattered

through the matrix, are crowded together
round the sides of the crystals, having been
forced outwards as the latter increased in

size ; this clearly indicates that during the
formation of the crystals the matrix was in

a viscid but not in a fluid state ; for had the

particles been free to move, there would
have been no crowding (Allport).

Polarized light is of immense importance
in the examination of rocks and minerals.

It enables us at once to discriminate be-

tween different minerals, and not (infre-

quently affords clear evidence of changes
which have taken place subsequently to

the consolidation of the substance under
examination. The peculiar and irregular

arrangement of the crystals in igneous
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rocks sometimes interferes, but usually is

favourable to the examination by polarized

light. Moreover pseudomorphs or minerals

which possess the crystalline form of the

mineral they have replaced, do not have
the molecular arrangement of the original,

and therefore act differently on light.

Hence they can be distinguished in the

sections.

Allport sums up the results of his micro-

scopical investigations as follows :—The
mineral constituents of the melaphyres and
other fine-grained igneous rocks may be
determined with certainty ; the mineral
constituents of the true volcanic rocks and
those of the old melaphyres are generally

the same ; and the old rocks have almost
invariably undergone a considerable amount
of alteration, and this change alone consti-

tutes the difference now existing between
them and the more recent basalts.

Slate, felsite, and elvanite from Water-
ford were examined by J. A. Phillips.

He thus describes a section of slate which
was made parallel to one of its lines of

cleavage :—It consisted of an amorphous
matrix through which a floculence of a
dirty green colour, probably chlorite, was
disseminated ; a few well-defined quartz

crystals were present. A metamorphosed
slate, whose cleavage-planes had been obli-

terated, he found to consist of felspathic-

looking crystals crossing each other in all

directions, with minute scales of chlorite

here and there. These crystals readily

depolarized light and were transparent.

The elvanite in section, under an i-inch

object-glass, is composed, according to the

author, of au amorphous greyish matrix, in

which are imbedded (like porphyry) crys-

tals of quartz and oligoclase felspar, and
some crystals of a hornblendic mineral are

interspersed. The larger quartz crystals

are sometimes penetrated by felspar and
hornblende crystals, and a high power
proves the existence of fluid-cavities in the

quartz. The felsite sections presented a
colourless amorphous matrix, enclosing a

few dodecahedral crystals of quartz and
some small crystals of felspar ; and other

portions of the matrix were indistinctly

crystalline and enclosed a few laminae of

chlorite.

Sections of crystals and gems enable

microscopic crystals to be observed within

them. Thus Isaac Lea (Proc. Acad. Nat.

Sci. Philadelphia, 1869, and Mo. Mic.

Jn. viii. p. 164) found minute acicular

crystals in garnets. In a sapphire with six

rays he found crystals of pearly lustre at

three different angles ; these produce the

bands which form the rays in three direc-

tions of 60° each. In a bluish sapphire he
discovered arrow-headed crystals and in a

ruby acicular crystals. He supposes that

the acicular crystals in garnets may be

rutile. Gcippert alleges that the greenish

round corpuscles seen in diamonds when
examined with a sufficient power, are vege-

table in their origin. He even gives distinct

specific names to one which resembles a

Protococcus, and to another which is like

unto a Palmoglosa.

Bibi.. Untersuchungen ilber d. mih. Zu-
sammensetz. u. Struct, d. Basalt- Gesteine,

Bonn, 1870 ; Michromineral. Mittheil, Neues

Jahrbuch f. Minerdlogie, 1870; Vogelsang,

Sur les Crystallites, Archives Neerlandaises,

1870 ; Fischer, Mik.-mineral. Stud. Frei-

burg ; Tschermak, Mih. Unterscheid. d. Mi-
neral, aus der Auyit, Amphibule u. Biotit-

gruppe, Proc. Vienna Acad, of Sci. 1869;

Geikie, A., Nature, Feb. 1871 ; 'A. Kenngott,

Phil. Maq. Dec. 1869 ; J. A. Phillips, Mo.
Mic. Jn.'lStfO, p. 166; Sorby, Mic. Struct,

of Crystals, Qu. Journ. Geol. Soc. vol. xiv. ; On
Bocks, Mo. Mic. Jn. 1870, p. 148 ; Allport,

On Bocks, Mo. Mic. Jn. 1870, p. 98 ; Allport

& Phillips, On Phonolites, Geol. Maq. June
1871, Mo. Mic. Jn. 1871, p. 87 ; Allport,

On Pitchstones, Geol. Mag. Jan. 1872
;

Forbes, Pop. Sc. Bev. 1867, and Mo. Mic.

Jn. i. ; Phillips, Phil. Mag. 1871, Mo. Mic.

Jn. 1871, p. 183 ; Crookes, Mo. Mic. Jn. ii.

p. Ill ; King, Geol. Mag. 1873, p. 19
;

E. Hull, Geol. Mag. 1873, p. 193.

RCESTE'LIA, Rebent.—A genus of Ure-
dinei (Coniomycetous Fungi), closely re-

lated to jFciditjm, and presenting similar

spermogonia and perithecia ; the chains of

spores of the Bwstelia, however, present a
peculiarity,—having a sterile joint, forming
an isthmus of variable length, between each
spore : the peridium bursts irregularly ; or

(in B. cancellatd) the teeth cohere more or

less for a time, so as to form a kind of lat-

tice. This genus includes JEcidium cor-

nutum, laceratum, and cancellatum of older

authors, growing respectively on the leaves

of the mountain-ash, hawthorn, and pear.

See iEcmirai and Ueedinbi.
ROOTS.—The anatomy of roots presents

important modifications; but these are less

striking than those met with in stems. In
all eases they have a fibro-vascular axis en-

veloped in a more or less thick cortical
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parenchyma, covered when young- by a deli-

cate epidermis devoid of stomata (some-
times called epiblema), when old by an
epidermal tissue of corky nature. The roots

of the vascular Cryptogarnia ( Ferns, Lyco-
podiacefe, &c.) are all adventitious; and
their structure consists merely of a central

fibro-vascular axis, surrounded by a cellular

cortex and an epidermis provided with
numerous root-hairs of a yellowish colour.

Dicotyledons produce an axial root, which
is a direct prolongation of the stem down-
wards ; and both this and the adventitious

roots frequently developed on the stem have
the peculiar unlimited fibro-vascular struc-

ture found in the stems of this class, and
may become woody and increase by annual
layers like the ascending axis. The radicle

of a monocotyledonous einbryo is never de-

veloped ; but if we make a section of the

lower part of the embryo, we find one or

more little conical bodies imbedded in the

parenchyma ; these are the nascent adven-
titious roots, which soon appear externally

by breaking their way mechanically through
the superficial tissue. The anatomy may,
however, be more easily studied by tracing

the development of the adventitious roots

on the rhizomes of rushes, flags, and other

plants of this class. The roots originate in

the region where the fibro-vascular bundles
of the stem terminate (and frequently form
a fibrous plexus). They are at first wholly
cellular, and we may distinguish in them
three parts:—a woody axis, which soon
becomes continuous with the fibro-vascular

plexus ; a cortical parenchyma, continuous
with the inner part of that of the parent

stem ; and a kind of conical hood of rather

dense cellular tissue enveloping the end of

the root. As the root grows it pushes the

hood forward, which breaks down the cel-

lular tissue before it, and finally appears

externally. When the epidermis is rup-

tured in this way, it presents a circular free

edge standing up slightly like a collar around
the base of the free part of the root : this is

called the coleorhiza by some authors. The
conical hood upon the apex of the root,called

the pileorhiza, is more or less persistent in

different cases ; in aquatic plants it becomes
greatly developed, as may be seen in the

duckweed (Lcinna), where it forms a long
sheath, appearing as if slipped over the end
of the rootlet. The focus of development of

the root is within the pileorhiza, which is

pushed forward by the continued develop-

ment of cells just behind the apex. The

pileorhiza may be compared to a kind of

shield or guard to the tip of the root, pro-

tecting the nascent tissue, by the expansion
of which it is pushed forwards, itself always
possessing a certain solidity, which enables
it to penetrate between the particles of the
soil. In a cross section of the root of a
Monocotyledon we see the centre occupied
by prosenchymatous tissue with a circle of

vessels around it, the whole enclosed by
regular parenchyma, sometimes by liber-

cells and covered by an epidermis. The
ring of vessels spreads out into a kind of
rosette at the base, and anastomoses with
the extremities of the fibro-vascular bundles
of the stem in the fibrous region. Secon-
dary adventitious roots are formed in the
same way in the roots, originating imme-
diately upon the vascular ring and breaking
through the cortical parenchyma. The
woody adventitious roots of arborescent
Monocotyledons differ only in the greater

development of the fibro-vascular struc-

tures ; and they emerge from the stem
(palms ) in the form of thick conical shoots.

In the thickened adventitious roots of as-

paragus, which perform the fuuction of
tubers, the parenchyma is greatly developed.

In the tuberous roots of Orchids the central

woody axis becomes irregularly expanded
into parenchymatous tissue, driving the ves-

sels out nearly to the periphery, so that the

characteristic structure is greatly disguised.

The a ei'ial roots of the epiphytic Orchids have
the growing extremities clothed by several

layers of a parenchymatous tissue, in which
the cells are characterized hy delicate

open spiral-fibrous secondary layers. The
axial root of Dicotyledons, being a direct

continuation of the stem, displays a circular

group of fibro-vascular bundles as in the

ascending axis; but these mostly converge
at the point of junction of stem and root

(collar), so that the central axis of the pa-
renchyma, the pith, is usually absent, the

medullary rays remaining as in the stem.

Externally, again, there is a difference, since

the liber-bundles vanish and the cambium-
region passes at once into the cortical pa-

renchyma, here colourless and succulent,

and this is clothed by a less prominent peri-

derm than the stem. The roots of Dico-

tyledons increase in diameter by annual

layers of wood formed in the fihro-vascular

bundles, these, however, being much less

regular in their arrangement than those of

the stem on account of the tortuous course

of the roots ; hence, while the wood of the
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roots is often useful for ornamental purposes,

it is comparatively valueless for carpenters'

uses. The branches of the axial root are

originally growths from the apex of the root

thrown oft' to the sides as it were, and their

woody axis is derived from a division of

that of the main root. The radical of a

germinating Dicotyledon has its pileorhiza,

and grows, in the same way as that of the

Monocotyledons, by development of cells

just behind the apex. Young roots are

covered by a delicate epidermis ; and the

cells of this are abundantly produced into

hairs (fibrilla?) in many plants, especially in

those growing on light soils ; these fibrils

are deciduous, the delicate epidermis (which
is always destitute of stomata) being gra-

dually converted into a corky layer. Ad-
ventitious roots are very common in Dico-
tyledons, especially the herbaceous peren-

nial kinds, and they alone can exist on plants

raised from cuttings &c. of stems. The
roots originate much in the same way as

those of the Monocotyledons, appearing first

as cellular cones in the region adjacent to

the cambium-layer, with which the fibro-

vascular structure soon becomes confluent.

They break through the rind with a coleo-

rbiza, and protected by a pileorhiza, just as

in Monocotyledons ;
but when once formed

they appear to branch in the same manner
as the axial root, and not by the formation

of secondary adventitious roots.

The structure described under the name
of spongioles has no existence in nature.

The error has probably arisen from the

appearance presented by the pileorhiza.

Roots grow by cell-development only near

the apex ; and interstitial expansion soon

ceases. Old roots of Dicotyledons present

a dense heart-wood like the trunks, the

passage of fluid taking place through the

outer layers. When the older parts of roots

are exposed to the air by removal of soil,

they acquire a thick corky periderm. The
general structure of the root of Conifers is

like that of Dicotyledons.

Bibl. Henfrey, Elem. Course (Masters).

ROTA'LIA, "Lamarck (restricted).—

A

typical Foraminifer; shell ammoniform, neat,

finely porous, unequally biconvex
;
with 18-

40 chambers, double septa, and canal-system;
limbate and often granulate.

Species numerous, both fossil and recent

(ffi. Beccarii, PL 47. figs. 13, 14).

Bibl. Carpenter, Introd. For. 212 ; Mi-
croscope, 504 ; Parker & Jones, Phil. Trans.

civ. 387.

ROTALINA, Carpenter (fiotaUnce).—
A subfamily of the Glubigerinkla. See
FoRAMINIFERA.
Bibl. Carpenter, Introd. For. 198 ; Par-

ker & Jones, Phil Trans, civ. 378.

ROTATION or CYCL03IS.—This term
is usually employed in botanical works to

denote peculiar flowing movements of the
contents of vegetable cells ; and it is useful

to retain the word for all the cases of the
kind, in order to avoid confusion of these

phenomena with the general circulation of

the sap. The term " circulation of the cell-

sap " is, however, often used instead of rota-

tion, and especially in reference to the cases

where it exhibits numerous distinct currents.

The rotation presents itself in two types,

namely—(1) a rotatory movement of a layer

of protoplasm investing the entire internal

surface of the cell, as in Chaba, &c. ; and
(2) a radiating movement of the protoplasm
in slender currents, from the nucleus out over
the remainder of the cell, with a return flow
towards the nucleus : but as the nucleus

itself shifts in the latter type as in the
former, the two kinds are scarcely definitely

distinguishable ; they may, however, be
spoken of separately.

The rotation in Chara (and Kitella) has
been long known ; a similar movement oc-

curs in man}' water-plants, such as Vallis-

neria, Hydrocharis, Anacharis, Stratiotes,

Sagittaria,Potamogeton, Ceratophyllum, &c,
where it is seen best in the more delicate

foliaceous structures, such as young leaves,

stipules, or sepals, or in the young rootlets.

It has also been observed in the fruit-stalks

of Blasia pusiUa and some other Hepaticaj.

In the Chabace^e the wall of the cells is

lined with chlorophyll-granules, leaving two
oblique or spiral stria; bare (fig. 12-5, p. 156)

;

these striae indicate the boundaries of the
ascending and descending currents (marked
by arrows). The moving substance is a vis-

cid semifluid layer lying within the chloro-

phyll - layer, and itself surrounding the

watery cell-sap occupying the centre of the

cell. This layer, forming a kind of gelatinous

sac, moves in a spiral course up one side of

the cell and down the other, the motion
being rendered very evident by chlorophyll-

and other granules imbedded in it; these

appear to be carried along passively by the

stream, the larger slowly, the smaller with
greater rapidity. In VaUisneria, Anacharis,

&c. the chlorophyll-granules and the nu-
cleus are imbedded in and moved with the

flowing protoplasm. If long cells of Chara
2x
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are bent or tied round by a ligature, the

circulation is not stopped, but takes place

independently in each half. If a cell of

Chara is cut across, the protoplasm of the

current flowing towards the cut surface

escapes at once, but that of the current

flowing- away, goes on to the end of the

cell, turns round, and then flows towards

and out from the wound.

The size of the stream seems to he in in-

verse proportion to the length of the cell,

decreasing as the latter acquires its full

development. The rapidity of the current

varies according to the age of the plant and

the activity of its vegetation. It is most

rapid in hot weather and in sunshine. Arti-

ficial elevation of temperature in the water

in which the plant grows, up to a certain

point, hastens the movement ; a heat above

80° Fahr., however, retards it for a time.

A temperature of 112° Fahr. kills the plaut,

as also does a cold of about 20°. Darkness

appears merely to exert effect through its

influence on the activity of the vegetation.

Keeping Chara in water exhausted of air

does not stop the rotation until the plant

dies. Most chemical reagents seem to exert

no special action ; only lime-water appears

to stop it in a few moments. A solution of

sugar, or gum, or milk greatly hastens the

rotation in VaUisneria, so that the proto-

plasm is moved on in waves ; but the pri-

mordial utricle finally dissolves, and the

movement ceases. Passing an electric cur-

rent through the cell stops the current for

a time ; but it recovers itself, just as occurs

after any mechanical interference. If several

cells are injured by cutting or pricking, the

whole rotation stops in young plants, but it

gradually returns as before in the uninj ured

cells. Pressure interrupts or stops the mo-
tion for a time only ; when removed, the

current is gradually restored ; but actual

injury to the cell stops it for ever.

The rotation which takes place between

the external surface of the green layer and

the outer cell-membrane in Closterium and

other DESMiDiACEiE appears to be of the

same kind as the above.

The circulation in reticular currents, first

observed by Mr. Brown in the hairs of the

stamens of Tradescantia, appears to exist

far more extensively, if it be not even a uni-

versal phenomenon. It has been observed

in the Confervoidere, Fucoidere, Florideai,

Lichens, Fungi, Hepaticse, Fquisetacere^,

Lycopodiacea;, and Ferns, and in the most
varied families of Flowering plants. It is

seen most easily in young tissues, especially

such as can be prepared readily without
much mechanical injury ; for example, in

hairs, cells of the pulp of fruits, cells of the
germen of Onagracere, of the labellum of

Orchids, &c. It generally exhibits the fol-

lowing characters :—In the middle or at one
side of the cell occurs a large heap of pro-
toplasm, in which is imbedded the nucleus

;

from this protoplasm more or less slender

filaments run out over the cavity of the cell,

and as these contain numerous fine granules,

a flowing movement which takes place be-
comes evident by the change of place of the

granules. Atteutive examination shows that

these flow out from the central mass and
return to it, and, moreover, that the cur-

rents change their form and direction, aud,

lastly, that the nucleus itself moves. This
rotation cannot be observed in very young
cells when the cavity is densely filled with
protoplasm ; but Hofmeister states that he
has seen the entire primordial utricle rotate

in the special parent cell of the spore of

Phascum cuspidal-urn. As the young cells

increase in size, vacuoles are formed in the
protoplasm, filled with watery sap ; and these

enlarging and becoming confluent, leave the

protoplasm in the form of a reticulated mass.

Beale has shown that the stream in Tal-

lisneria, which moves round and round the

cell, and which resembles water under 1-12"

object-glass, is proved under 1-28" or 1-30"

to consist of fluid holding in suspension

numerous minute moving particles.

The cause of the motion is evidently

related to the movements exhibited by free

protoplasmic bodies, such as Zoospores,
Spermatozoids, the free filaments of Os-
cillator™., &c, It has been well com-
pared with the movements of the body of

Amoeba, which bear considerable resem-
blance to some kinds of the reticular rota-

tion. The relation existing here is further

borne out by the fact of pulsating vacuoles

existing in Volvox, Gonium, &c, just like

those in the Infusoria.

The actual rotation or movement in a
definite direction is the result of the con-

fining cell-wall on the contracting and ex-

panding protoplasm. It is produced in

Algee during cell-growth.

The rotation in Chara may be observed

by simply placing portions of the plant on a
slide in water. The unencrusted species ore

of course most favourable : but the growing
points of the others are tolerably transpa-

rent. In VaUisneria, detached fragments of
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leaves, or even horizontal sections of the
leaf, may be used : in Anacharis entire
leaves or sepals may be detached and ob-
served. Hairs are frequently more or less

covered with a viscid secretion, which re-
tains air-bubbles about them ; in such cases,

it is often useful to dip them for an instant
in alcohol, and then place them in water.

Bibl. Varlev, Trans. Soc. of Arts, xlviii.

(1832)
; _

Mie. 'Trans. ; Slack, Trans. Soc.

Arts, xjix. ; Dutrochet, Comptes Rendus,
1837, p. 775; Becquerel, ibid. p. 784;
Uuger, Sitzwu/sber. d. Wien. Akad. viii. p.

32 ; Mohl, Bot. Zeit. iv. p. 73 (1846) ; Ann.
Nat. Hist, xviii. p. 1 ; Hofmeister, Verghich.
Unters. p. 73; Osborne, Mic. Journal, iii.

p. 54 (1854) ; Branson, ibid. iii. p. 200
(1855) ; Wenham, ibid. iii. p. 250 ; Henfrey,
Ann. Nat. Hist. 3 ser. i. p. 419; Reich ert,

On Circulation in Cells of Plants, Ann. Nat.
Hist. 1807, xix. p. 10 ; Beale, How to Work,
4th edit. p. 105 ; Carpenter, Microscope

;

Henfrey, Elem. Course (Masters), p. 551.

ROTATORIA or ROTIFERA. — A
subclass of Annuloida.

Char. Microscopic, transparent animals
living in fresh or in salt water ; legs absent

;

anterior portion of the body furnished with
a retractile, often lobed disk, upon which
are placed usually vibratile cilia, when in

motion presenting the appearance of one or

more revolving wheels ; alimentary canals

usually distinct, with a dental apparatus,
and two orifices ; reproduction by ova.

Body covered with a firm and usually
smooth skin or integument, sometimes pre-
senting indications of segments ; often more
or less enclosed in a carapace (Carapace),
which is either secreted by the skin, by the
alimentary canal, or by a special secreting

organ. In some species the skin is fur-

nished with cilia, hairs, or rigid bristles.

In most, there is a tail-like process at the
posterior end of the body called the foot-

like tail, tail-like foot, or false foot ; this is

jointed, and can often be contracted and
extended like a telescope ; it does not form
a direct prolongation of the end of the body,
but arises from and is situated upon the

ventral aspect. It is often terminated by a

suctorial disk, or a pair of claw- or toe-like

processes.

Distinct longitudinal and circular mus-
cular bands are present; and they some-
times present transverse stria?.

The rotatory disk or wheel-organ varies

greatly in structure, the varieties forming
characters of the families and genera.

Its margin is usually furnished with one
or two rows of vibratile cilia ; sometimes
these are replaced by bundles of non-con-
tractile elongate cilia (PL 34. fig. 32), or

the rotatory organ is divided into teutacle-

like processes, upon which cilia are placed
(PI. 34. fig. 25).

It is the uninterrupted succession of
strokes given by the cilia of the disks, each
row of which nearly returns (as it were ) into

itself, that gives rise by an optical illusion to

the notion ofwheels (Carpenter, The Micro-
scope, p. 409).

The rotatory disk is the principal organ
of motion, by means of the cilia of which
the animals swim through the water ; some
of the Rotatoria, however, move in a leech-

like manner, by alternately fixing the toe-

like processes and the anterior end of the
body, which in some forms a kind of pro-
boscis (PI. 34. fig. 1).

The nervous system is not well known.
It appears to consist of a ganglion and of

branches given off in various directions.

In many of the Rotatoria, eyes are pre-

sent, mostly red. These appear to have a
cornea and a lens. They sometimes disap-

pear in the adult animals ; and as their num-
ber, position, &c. are used as characters,

when absent in the adults, they must be
looked for in the young or the ova, either

within the carapace or adherent to the body.

Alimentary apparatus.—Behindthemouth
is sometimes a distinct conical pharynx,

but nearly always a rounded muscular giz- .

zard containing the jaws and teeth. In the

pharynx are occasionally seen two undulat-
ing lines, presenting a flickering appearance,

the indications of cilia or undulating mem-
branes. The jaws are constructed mostly
after two forms. In one of these they con-
sist of two knee-shaped pieces (PL 34. fig.

24),—to the posterior portion of which mus-
cles are attached, whilst the anterior, which
passes inwards at a right or obtuse angle to

the former, ends in a single point or in several

teeth (fig..20). In the other, the jaws have
the form of stirrups (PL 34. fig.' 17), with
their bases turned towards each other, upon
which two or more teeth are placed. A
third single or compound intermediate piece

forms a support (PL 34. figs. 24, 20), upon
which the food acted upon by the jaws is

triturated. In some species the jaws and
teeth are very complex in their arrangement.
The alimentary canal is usually short and

straight, but sometimes curved. Its walls

are very thick, and lined with ciliated epi-

2x2
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thelium. The stomach forms a distinct

expansion (PL 84. fig. 27 c) ; this is suc-

ceeded by an intestine, the termination of

-which corresponds to a cloaca, receiving the

expelled contents of the reproductive organs
and so-called water-vessel system, and open-
ing at the base of the foot. In some Rota-
tatoria a second expansion or stomach is

situated below the upper one.

The walls of the stomach and intestine

frequently contain brown or yellow cells,

representing a liver ; and at the com-
mencement of the stomach are two or more
cajcal appendages, probably corresponding

to a pancreas (PI. 35. figs. 14, 34).

In the male Rotatoria, the alimentary

canal is entirely absent.

Vascular system.—Distinct blood-vessels

are apparently not present in the Rotatoria
;

but on each side of the body, in most of

them, runs a narrow straight or wavy band,

containing a slender vessel (PI. 34. fig. 18 a
;

PL 35, fig. 14 b). Anteriorly, these vessels

give off branches, the terminations of which
are not well known. By some they are said

to open into the abdominal cavity, by others

to terminate as eteca. Attached to the walls

of these lateral tubes, or situated within
them, are pear-shaped or oval corpuscles

(PL 34. fig. 18 a;.PI. 35. fig. 14c), which
exhibit a flickering appearance from the

action of cilia connected with them, and
which open into the cavity of the abdomen.
Posteriori}*, the tubes terminate in an ac-

tively contractile sac, which opens into the

cloaca. In regard to their function, these

tubes have been variously viewed, as water-
vessels, testes, and kidneys. Ehrenberg con-
sidered them as connected anteriorly with
a certain projecting organ (PL 35. fig. 14 or),

situated usually in the cervical region

(PL 34. fig. 3; PL 35. fig. 17), denominated
the calear or respiratory tube, and termi-
nated by a retractile tuft of non-vibratile

cilia (PL 85. fig. 5 or). They have no rela-

tion, however, with this, which corresponds

to an antenna. Huxley proved -that they
are part of a water-system.

Beneath the integument of the Rotatoria,

a kind of irregular circulation, varying with
the motions of the body, or a simple mole-
cular movement of minute granules, has
been noticed. These granules are probably
situated in the abdominal cavity; in which
al.»o sarcodic globules, sometimes free, at

others connected by filaments, have been
observed.

Reproduction,—The Piotatoria are propa-

gated by means of sexual organs, and are

unisexual. The female organs consist of

one or two longer or shorter ovarian sacs or

ovaries, situated towards the posterior end
of the body in the abdominal cavity, the
oviduct terminating in the cloaca, or at a
distinct vulva. The ova are of an oval

form, and are sometimes smooth externally

and soft. The winter -ova are larger,

darker than those hatched during the

summer, and the outer coat is thick and
hairy or tubercular. The winter-ova which
remain so long attached to the posterior

part of the bod}' are probably gemma? ; they
sometimes remain adherent to the cloaca

for a time, and in a few instances they are

hatched within the ovary.
The testis is situated at the posterior

part of the body, and consists of a wedge-
shaped bodj', with a muscular duct opening
externally.

Many of the Rotatoria are remarkably
tenacious of life ; and some of them are

stated to have revived after having been
kept dry for several years.

Perfect desiccation destroys the Rotifers,

but they will last long with a very slight

amount of moisture.

The families of the Rotatoria are thus
distinguished :

—

Ciliated margin of rotatory disk simple or continuous.
Margin entire. Holotrocha.
Carapace absent 1. Ichthydina.
Carapace present 2. (Eeistina (?).

Margin undulate or excised. Schizotroclta.

Carapace absent 3. Megalotrochrea.
Carapace present 4. Floscularitea.

Rotatory disk divided or multiple.
Divided into several parts. Polytrocha.
Carapace absent 5. Hydatina?a.
Carapace present ...._ 6. Eucblanidota.

Divided into two parts. Zygotrocha.
Carapace absent 7. PhilodincBa.
Carapace present S. Brachiourea.

See Albeetina.
They are found wherever water exists,

provided it be not in a state of putrefac-

tion,—thus in pools, on moist earth, mosses,
in gutters, &c, and even in the cells of

mosses and algoe.

Bibb. Ehrenb. Infus. ; Dujard. Infos. ;

Siebold, Verqleich, Anat. ; Dalivmple, Phil.

Trans. 1849, 331 ; Huxley, trans. Mier.
Soc. 185"?, i. 1 ; Williamson, Micr. Jn. i. 1;

Colin, Siebold and Kolliker's Zeitsch. vii.

431 ; Gosse, Trans. Micr. Soc. iii. ; id. Ann.
Nat. Hist. 1856, 333 ; Van d. Hoeven,
Zoolog.f and Leuckart, NacMrage; Carpent.
The Microscope; Slack, Marvels, cj'C. 1861 ;

Pritchard, Infusoria ; Schmarda, Xcuc Ho-
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tatoria, 1861 ; "VVeisse, Flosmlaria ornota,

Sieb. and Koll. Zeitsch. xiv. p. 107 (Plate)
;

Mecznikow, Sieb. and Koll. Journ. 1865

;

Qu, Mic. Jn. 1866, pp. 34 & 240; Claparede,

Ann. Nat. Hist. 1808, i. p. 309 ; Schlock,
Die Bdderthiere, 1809 ; Cubitt, 31. M. Jn.

1871, vi. 168, 1872, viii. 5 : Hudson, 31. 31.

Jn. 1872.

ROT'IFER, Cuv.—A genua of Rotatoria,

of the family PkilodinBea.

Char. Eyes two, situated upon the pro-

boscis ; foot furnished with lateral horn-
like processes, and with two terminal toes,

giving' its end a bifurcate appearance.

H. vulgaris (PI. 35. fig. 23). Body fusi-

form, white, gradually attenuated towards
the foot. Aquatic ; length 1-48 to 1-24".

This is one of the commonest of the
Rotatoria, and has long been known as a

favourite microscopic object under the po-
pular name of the wheel-animalcule. The
anterior and upper part of the body termi-
nates in a proboscis, ciliated at the end, and
upon which the eyes are placed ; the two
rounded lobes of the rotatory organ are

placed laterally. Behind, and at the root

of the proboscis, is the calcar.

In li, citrinus, the middle of the body is

yellowish, the horns of the foot long, and
the eyes round. In H. macturus the body
is suddenly narrowed into a long foot. In
It. tardus the body is gradually attenuated,

but somewhat deeply constricted into seg-

ments. The species are all aquatic.

Bibl. Ehr. Infus. p. 484 ; Pritchard,

Infus. ; Grenadier, 31. 3Iic. Jn. 1870, p. 44.

ROTIF'ERA. See Rotatohia.
RUBEFACTION of Water. See

Water.
RUCKE'RIA.—A genus of Composite.

The pericarp possesses Hairs of an inter-

esting structure.

Bibl. Decaisne, Ann. N. Hist. vi. p. 257
(trans, horn Ann. Sc. Nat. 2 ser. xii. p. 251).

RUEL'LIA.—A genus of Acanthaceous
Plants. The testa of the seed of Ruellia

formosa exhibits a peculiar kind of Hair
(PI. 21. fig. 21).

RUST op Plants. See Blight.
RTJTILA'RIA, Grev.—A genus of Dia-

Bibl. Grev. Mic. Trans. 18C6, p. 124.

RYE.—The grain of Secale cereah. See
Starch.
RYLAND'SIA, Grev.—A genus of Dia-

toniaeese.

Bibl. Greville (Plate), Qu. 31ic. Jn.

1861, pp. 39 & 67.

RYTIPHJLCEA, Ag\—A genus of Rho-
domelaceae (Florideous Algae), containing
four British species, mostly common, having
pinnately branched, filiform or compressed
fronds, transversely striate and reticulated

;

the articulate axis is composed of a circle of

large elongated tubular cells surrounding a

central cell, the whole enclosed by a kind
of rind of several layers of small coloured

cells. Colour mostly dull-red or brown.
Fronds from 2" to 4" or 6" high. The cera-

midia occur scattered on the ramules ofsome
plants ; the antheridia tufted in the same
situations on others ; and tetraspores (tetra-

hedral) occur imbedded in a double row in

stichidia, borne on distinct plants.

Bibl. Harvev, Brit. Mar. Alg. p. 80,
pi. 11 D ; Grev. Alg. Brit. pi. 13 ; Derbes
and Solier, Ann. des Sc. Nat. 3 ser. xvi.

p. 275, pi. 35. figs. 11 & 12 ; Thuret, ibid.

4 ser. iii. p. 20.

S.

SABEL'LA. — A genus of Tubicola
(Annelida), in which the tube is composed
of grains of sand or mud.
SACCAMI'NA, Sars. See Littjolida.
SACCOG'YNA.—A genus of Junger-

mamiieas (Hepatica?) founded on the Jun-
germannia viticulosa of Linnaeus; it is re-

markable on account of the subterraneous
fleshy perianth, in which character and in

habit it is allied to Calypogeia. It is found
among mosses, especially in alpine districts.

Bibl. Hook. Brit. Flor. ii. pt. 1. p. 121

;

Brit. Jung. pi. 60; Ekart, Syn. Jung. pi. 1.

fig. 6 ; Endlicher, Gen. Blunt. Supp. 1.

No. 472-23.

SAC'CULUS, Gosse.—A genus of Rota-
toria, of the family Ichthydina.

Char. Eye single, frontal; body free from
hairs, and without a foot ; rotatory organ a
simple wreath; alimentary canal very large

;

jaws set far forward, apparently consisting

of two delicate unequal lateral pieces, and
a slender central portion, very evanescent

;

eggs attached behind after deposition.

S. viridis. Length 1-150"
; aquatic.

Bibl. Gosse, Ann. Nat. Hist. 1851, viii.

198.

SAGE'DIA,Fries.—A genus of Endocar-
peaa (Angiocarpous Lichens), consisting of

a few anomalous plants, closely related to

Bndocarpan and Verrucaria.

Bibl. Leighton, Brit. Ang. Lich. p. 21.

SAGO.—Farinas obtained from a variety

of tropical plants are known by this name;
but the true East-Indian sagoes are ex-
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tracted from the central part of the trunks

of Palm-trees belonging to the genus Sagus,

natives of the Moluccas. In PI. 87. fig. 23,

is figured the starch of a sago obtained from

the Museum at Kew ; but it is uncertain

whether this is the produce of a Sagus. Its

grains resemble those of some East-Indian

Arrow-roots (PI. 37. fig. 18 ). See STARCH.
SAGRI'NA, D'Orb. (Sageaina, Reuss).

See Uvigebina.
SALA'CIA,Lanix —A genus of Lafoeidfe

(Hydroida).
Char. Stem erect, composed of aggregated

tubes, branching, rooted. Hydrothecre

cylindrical, sessile, without operculum,

adnate for the greater part of their length,

disposed on all sides of stem and branches

in a regular and equidistant longitudinal

series. Gonothecte scattered on the stem

and branches
;
gonophores unknown. Po-

lypites long, cylindrical, with a conical

proboscis.

S. abietina. Deep water off Northum-
berland coast.

Brat. Hincks, Brit. IIii'l Zooph. p. 211.

SALICINE. —The alkaloid of the willow

and poplar.

The so-called circular crystals of this

substance (PI. 81. fig. 9) form a beautiful

polarizing object. The largest crystals are

obtained by fusion.

SALICORNA'RIA, Cut.—A genus of

Infundibulate Cheilostomatous Polyzoa.

Char. Surface divided into rhomboidal or

hexagonal spaces by ridges surrounding the

cells ; avicvdaria disposed irregularly. One
species

:

S. fareiminoides. On old shells, &o. from

deep water, not uncommon.
Bibl. Johnston, B> -it. Zooph. 355; Busk,

Cat. ofMar. Polyz. (Brit. Mas.) 16; Heller,

Verhandl. zoo!. - hot. Geselhch. in IVicn,

Bd. xvii. 1807, p. 85.

SALICORNARIAD.E.— A family of

Infundibulate Cheilostomatous Polyzoa.

Char. Polypidom erect, branched, jointed
;

branches cylindrical, dichotomous, with the

cells on all sides. One genus :

Sai.icoenaeia.
SALIVA and SALIVARY GLANDS.

—The glands which secrete the saliva are

the parotids, the submaxillary, and the

sublingual. Each consists of a single

excretory duct, which branches repeatedly

towards the body of the gland, so as to

subdivide it into a multitude of lobes and
lobules, which are connected with connec-

tive tissue and nucleated fibres resembling

unstriped muscular fibres, and invested by
a strong fibrous capsule. Numerous nerves
and blood-vessels supply the lobules or
alveoli, which have externally a limiting

membrane and internally an epithelium,
which is continuous with that of the rami-
fying tubular ducts.

The limiting membrane, or membraua
propria, is homogeneous and continuous, and
not reticulate ; but it is perforated by the
nerves which supply the cell -structure

within, and it is connected externally with
numerous multi- or quadripolar cells, which
Kolliker considered to be connective-tissue

cells, and Pfiuger pronounces to be ganglion-
cells. The columnar epithelial cells, sup-
ported by the limiting membrane, form a
single layer, which limits a central canal

;

and each cell is closely applied to those in

contact with it laterally, so that the whole
is more or less tessellated in appearance.
The cells are nucleated, and the pale single

spherical nucleus of each cell lies close to

the limiting membrane. Pfliiger asserts,

and Kolliker denies, that these nuclei often

give off an extremely delicate fibre, which
penetrates that surface of the salivary cell

which is in contact with the membrane.
The cells contain granules and tenacious

fluid protoplasm (and of course to some ob-
servers this is even arranged in fine fibrils).

The alveoli or lobules are closely com-
pressed and flattened against each other,

and are bound down by the connective
tissue and nuclear fibres ; and an exceed-
ingly small quantity intervenes between
the different grape-like masses, which all

enter into one particular ramification of

the duct ; but there is much of it between
the lobules of neighbouring tubes. Minute
fissures exist where the secondary and
tertiary groups of lobules belonging to one
ramifying duct are united together, and the
connective tissue which bounds these

openings is lined with an indistinct epithe-

lium. They are probably lymphatics. The
minute capillaries enter the connective
tissue ; but their method of termination
has not been satisfactorily determined. The
nerves pass in through the tissue to reach
the limiting membrane of each alveolus

;

but what then becomes of them is a matter
of great dispute, owing to the apparently
necessaiy alteration of the normal struc-

tures by such reagents as chromic acid

solution (j'B per cent.), osmic acid solution,

alcohol, and glycerine, before the termina-

tion of the nerve can be traced under a
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power of some 500 diameters. Pfiiiger

states that, besides the medullated nerves,

there are three kinds of pale nerves, and
there are also the ganglion multipolar cells

already noticed. The first kind, of pale

nerve consists of extremely transparent
fibres, presenting the characters of axis-

cylinders invested with a nucleated sheath
;

they become fusiform here and there, and
when not acted upon by reagents, possess

the appearance of naked axis-cylinders.

The second kind are called gelatinous

fibres, and consist of bands of finely gra-
nular protoplasm lying in a sheath of

nucleated connective tissue ; they may be
observed to be continuous with the ganglion-
cells. The third kind consists of bundles
of fine fibrils in a sheath with oval nuclei

;

they resemble the nerve-fibres of Remak.
The medullated fibres have excessively

delicate sheaths, and are prone to form
varicosities ; they divide and subdivide, so

that almost feathery medullated fibres lie

between the alveoli, and give off branches
in all directions. Some observers do not
hesitate to state that the ultimate fibrils

penetrate the limiting membrane, and
become connected organically with the

epithelium cells, which, moreover, they say
have delicate fibrillar processes on their

bases. Moreover, the fibres and termina-
tions of the multipolar ganglion-cells which
are situated just outside the limiting mem-
brane are also stated to merge into the
epithelial cell-wall.

The tubular part of the glands is lined

with cylindrical epithelium, which is

elongated on the smaller ducts and less so

near the excretory duct. The cells are

nucleated, and have a stout cell-membrane,
which, according to some observers, is

fibrillar close to the investing membrane of

the duct, especially when iodized serum has
been used (PI. 1. fig. 5).

The proper excretory ducts are lined with
an epithelium consisting of short cylindrical

cells, and the wall is strengthened by fibres

of connective tissue with elastic fibres and
unstriped muscular fibres. The saliva in

health contains no morphological elements,

but forms a transparent homogeneous fluid

;

but under great mechanical irritation, and
according to Pfiiiger, it contains epithelial

cells, with adherent medullary nerve-fibres

and connective tissue. Usually, simple
catarrh or some trifling irritation produces

the so-called salivary corpuscles, granular

nucleated cells, and granular cloudy mucus.

Bibl. Todd and Bowman, Physiology
;

Ward, On Salivary Glands, Todd's Cyclop.
;

Gianuzzi, Ber. d. k. Sachs. Ges. d. Wiss. Nov.
1866 ; Iieidenheim, Stud. d. Physiolog. Inst,

zu Breslan, t. iv. 1868; Koiliker, Mile. Anal.;

Pfiiiger, in Strieker s Hum. § Comp. Hist.

i. p. 423 ; Frey, Ilandb. d. Hist. u. llistn-

chemie, p. 455 ; Wright, On Saliva, London,
1842 ; Bernard, Lecons, Paris, 1858.

SALPI'NA, Ehr.—A genus of Rotatoria,

of the family Euchlanidota.

Char. Eyes single, cervical ; foot forked

;

carapace closed on the ventral surface, and
furnished with spines or horns at the ends.

Aquatic.

The carapace resembles a three-sided

box with convex sides, flat and closed

beneath, and often scabrous.

& redunca (PI. 35. fig. 24). Carapace with
two curved horn3 in front upon the ventral

surface, smooth, posterior end with three

horns ; dorsum cleft, gaping. Length of

carapace 1-216 to 1-144".

Five other species.

Bibl. Ehr. Infus. p. 469; Pritchard,

Infus.

'SALPIN'GIA, Ooppin.—A genus of

Infundibulate Cheilostomatous Polyzoa, of

the family Eucratiadse.

Char. Erect, branched ; cells elongate,

with spines and trumpet-shaped processes
;

orifice lateral. One species

:

S. Hassalii. On filamentous/mci; rare.

Bibl. Coppin, Ann. Nat. Hist. 1848, ii.

p. 273.

SALTS. See Crystals.
SAL'VIA, L.—An extensive genus of

Flowering plants of the Nat. Ord. Labiatse,

including common sage, and many species

cultivated for the beauty of their flowers.

They are interesting to the microscopist

both on account of the glandular hairs,

containing the essential oils, and the spiral-

fibrous structures found in the Hairs of the

pericarp (PL 21. fig. 23) and the hairs of

the stigma.

SALVIN'IA; Mich.—A genus of Mar-
sileacese, growing floating on the- surface

of stagnant water (not British)

.

The fructification appears to resemble
that of Marsilea and Tilularia, except that

the antheridia and sporangia are contained

in separate sacs, and also attached to a sort

of central cellular stroma. The prothallium

of Salvinia produces several archegonia, and
not one onlv.

Bibl. Berkeley, Man. of Bot. p. 350,

See Maksileaceje and PrLULARiA.
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Erain-sand from the
pineal gland, in bundles
of areolar tissue.

j\Iagn. 350 diams.

SAND, Brain-.—Brain-sand, or the acer-

vulus cerebri, is found
in the pineal gland and Fig. 632.

the choroid plexus,

sometimes also in the

pia mater, the arach-

noid membrane, and
the walls of the ven-
tricles.

It consists of single,

or aggregated and no-

dular, rounded, dark
bodies,l-2500tol-200"

in diameter, sometimes
also forming club -

shaped, cylindrical, or

reticular masses. Che-
mically it is principally

composed of carbonate

and phosphate of lime,

and, like other concre-

tions, leaves an organic

cast of the original form, after the salts

have been removed by a dilute acid.

Bebl. Kolliker, Mihr. Anat. ii.

SAND, Sea-. — This often contains

interesting microscopic objects, as Fora-
minifera, spicules of sponges, minute shells

of the Mollusca or their fragments, portions

of the skeleton of the Echinodermata, &c.

The various bodies may be separated

from the washed and dried sand with a
mounted bristle.

The sand or powder which may be
separated by pressing or shaking newly
imported sponges, and which is sometimes
called sponge-sand, is very rich in the above
organic bodies, especially the Foraminifera.

SAP.—A name vaguely applied to the

watery juices contained in living plants.

Sap flowing from wounds may contain

various organized substances, such as starch-

granules, chlorophyll-globules, protoplasm,

and also raphides ; but it cannot be said to

have any proper microscopic characters.

SAPROLEGNIA, Nees. See Achlya.
SAPROLEGNIE'^E. See Coneervoi-

DEiE. See also Pringsh. Jahrb. iciss. But.

1857 and 1S73.

SARACENA'RIA, Defrauce.—A short,

thick, triangular modification of Cristellaria.

Recent and fossil.

Bibl. Parker and Jones, Ann. Nat. Hist.

ser. 3. xii. 217.

SAR'CINA, Goodsir.—A curious organ-
ism, placed provisionally among the Pal-
mellacea3 (Confervoid Algas) from considera-

tions relating to its apparent structure, but

which in its habitat and general characters

would appear more nearly related to the
Fuugi. ISarcina ventrieuli (PL 3. fig. 5 a

and b) is a body found sometimes in great

abundance in vomited contents of the sto-

mach of the human subject, also in the
stomach after death, where no disorder had
appeared during life ; in the lung, blood,

urine, feeces,in the pus of pulmonary abscess,

&c. ; it has also been found in the stomach
of the rabbit. It ordinarily consists of
minute cubical, oblong, or even irregular

masses, of considerable consistence, com-
posed of four, eight, sixteen, sixty-four, or

more squarish cells contained in a tough
transparent frond, apparently composed of

the cell-membranes of these cells. The
cells are always most closely connected in

groups of four, which stand a little more
apart from each other in the secondary
groups of sixteen ; these again have a
stronger line of demarcation between them
when they are collected into tertiary groups
of sixty-four (PL 3. fig. 5 a, b). The size

of the primary cells (nuclei of Ch. Robin)
appears to vary slightly ; we find their

diameter about 1-10,000" ; they have a
slight brownish tint, which imparts a colour

to the whole mass. Iodine colours the
fronds brown ; alcohol contracts them a

little. Nitric acid does not dissolve them,
even when heat is applied. Alkalies cause

the fronds to break up into their constituent

components. The plant appears to increase

by the division of the contents of its ulti-

mate cells into four and the formation of a
new membrane around each portion, the

groups remaining attached a longer or

shorter time according to circumstances.

The history of this remarkable production
requires further elucidation ; it is evidently

not connected with any special derange-
ment of the stomach, as was formerly sup-

posed ; and its occurrence is now known to

be much more common than was at one
time imagined. Mr. Berkeley has in vain
tried to get it to germinate in sugar and
water.

Ch. Robin places Sarcina in Meyeu's
genus Merismojxedia ; but from its habit

aud general character, Sarcina would appear
to be rather referable to the Fungi.
Mr. II. C. Stephens has described what

he regards as a second species of Sarcina,

which he found upon calcined ox-bones,

giving them a red colour. The cells of

this are about half the size of those of

S. ventrieuli.
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Bibl. Goodsir, Edirib. Med. and Sure/,

Jonrn. 1842, p. 430 ; Anut. and Path. Obs.

Edinb. 1845, pi. 8. figs. 1 & 3 ; Busk, Mic.

Journ. 1843 ; JSTageli, Einz. Alt/, p. 2 ; Ch.
Robin, VSgStcmx Parasit. 2nd edit. p. 331

;

Bennett, Lectures on Clin. Med. 1851, p. 214;
Rossmann, Flora, 1857, p. G41 ; Stephens,

Ann. Nat. Hist. 2 ser. xx. p. 514.

SARCOCHTTUM, Hass.—A genus of

Infundibulate Ctenostomatous Polyzoa, of

the family Alcvonidiadee.

Char. Encrusting, covered with perforate

prominences in which the cells are im-
mersed; ova scattered singly throughout.

One species

:

<S'. polyoum. On Fnciis serratus.

Bibl. Ilassall, Ann. Ned. Hist. 1851, vii.

484.

SARCODE.—A term applied byBujardin
to the gelatinous, homogeneous, diaphanous
proteine substance occurring abundantly in

very young animals, the larvae of insects,

embi'3'os of the Vertebrate, worms, zoo-

phytes, &c. It is synonymous with proto-

plasm ; but it is employed to represent all

the soft structures of the Protozoa, and
therefore includes something more than that

undifferentiated substance. It appears to

constitute the whole of some of the lower
animals, as the Amaba. It may be readily

studied when exuding from around the body
of the intestinal parenchymatous worms, as

the Eistoma, Ci/sticerciis, Tania, &c, or

almost any of the Infusoria, placed alive in

water between two plates of glass. In the

course of a short time, the bodies of the

animals are seen to be bordered with a row
of projecting diaphanous globules (PL 25.

fig. 2 a), frequently more or less pressed

together, which after a time become sepa-

rated and float in the liquid, especially if it

be shaken. Spherical cavities or vacuoles

are soon perceptible in these globules of

sarcode (PI. 25. fig. 2 b), the nature of

which is readily determined by comparing
the refraction of the light at their circum-
ference V, ith that at the circumference of

the globules themselves ; for on elevating

the object-glass, the centre of the vacuoles

becomes darker, and the centre of the

globules becomes brighter ; whilst on
approximating the object-glass, the reverse

takes place. The spontaneously produced
cavities continue to enlarge and increase

in numbers, until some of the globules

appear perforated in all directions. Ulti-

mately the globules become so altered by
the action of the water, that they form a

thin granular or wrinkled layer, resembling
coagulated albumen.
The protoplasm of vegetable cells appears

to correspond to the sarcode of animal
structures. In certain cells it exists in two
forms as regards density, the outer portion

being firmer than the inner ; or it may
become entirely liquid. In many of the

lower organisms, and probably most cell3

in their youngest state, it is glutinous, and
in the former permanently remains so.

When existing in cells and the lowest
animals, it appears to constitute the essen-

tial part of their structure, and is capable
of performing all the functions carried on
by the tissues of the higher or more per-

fect organisms. It also appears that the

cell-theory, in so far as it attributes the

principal importance to the cell-wall, is

founded upon error—the cell-wall merely
forming a protection to the sarcode or pri-

mordial utricle of plants, and the sarcode

or protoplast as it might be called of ani-

mals, enabling them to carry on their

essential functions uninterrupted by sur-

rounding influences.

Bibl. Dujardiu, Infas. p. 35.

SAROOLEM'MA. See Muscle.
SARCOMATA. —These are tumours

usually known as fibro-p'astic, fibro-nucle-

ated, recurrent fibroid, and myeloid. They
consist of connective tissue, which through-
out its growth retains its embryonic type

;

and the kinds depend upon the size and con-
figuration of the cells and the nature of the

intercellular substance. The cells which
constitute nearly the whole of the growth,
consist for the most part of protoplasm, in-

cluding a nucleus, but not included by a cell-

wall ; and they may be round, fusiform, and
myeloid. The round cells are in some in-

stances undistinguishable from lymph-cells

or white blood-corpuscles ; others resemble
granulation-cells. The fusiform or fibro-

plastic cells are sometimes stellate ; they
are granular and have a long oval nucleus,

and they resemble the cells of granulation

or embryonic tissue, which is in process ot

forming mature connective tissue. The
myeloid or mother cells are larger than the
preceding kinds ; they are irregular in shape,

and mostly spherical with offshoots. They
are finely granular, and contain several nuclei

and nucleoli. The nuclei may be exceed-
ingly numerous, one cell containing as many
as thirty. An intercellular substance exists

in all sarcomata, although it is small in

quantity, the cells lying in nearly close
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apposition. It may be perfectly fluid and
homogeneous, or firmer and granular or

less frequent, more or less fibrillated. The
blood-vessels are numerous, and their walls

consist of embryonic tissue. This growth
takes place by the multiplication of their

own elements, and is either central or peri-

pheral j and they undergo fatty degeneration,

cystic growth, ossification, and mucoid de-

generation. These secondary changes im-
part their respective characters to growths
which are known by the terms osteoid,

sarcoma, melanotic sarcoma, and cystic

sarcoma. The so-called malignancy of these

tumours depends upon the rapid cell-growth

and increasing vascularity of the structures.

They form most important and interesting

microscopic objects. See Tumours.
Bibl. Virchow, Virch. Archiv, 1848, i.

pp. 195 & 470; Eeinhardt, Path. Anat.
Unters. 1852, p. 122 ; Paget, Surgical Pa-
thology, 1853, ii. pp. 151, 150,212 ; Billroth,

Virchow Archiv, 1856, ix. p. 172, xviii. p.

82 ; Volkmann, Virch. Archiv, 1857, xii.

p. 27 ; Reindtleisch, Path. Hist. (8yd. Soc.

tr. Baxter) vol. i. p. 146; Green, Path. &•

Morb. Anat. p. 109.

SABCOP'TES,Latr.—A genus of Arach-
nida, of the order Acarina, and familyAcarea.

S. scabiei (Acarus scabiei) (PI. 2. tig. 16).

The itch-insect of man.
Body soft, white, oval-oblong or rounded

;

ventral surface with transverse and undula-

ting rugsa ; dorsal surface with marginal
irregularly concentric ruga?, the central

space with numerous short and conical pa-

pillae and stouter but short protuberances

or spines arising from an annular base ; at

the sides and upon the surface of the body
are also scattered setre. Head small, some-
what narrowed in front ; mandibles toothed.

Anterior two pairs of legs separated from
the posterior by a considerable interval

;

legs short, the anterior two pairs with aceta-

bula or adhesion-disks and rive-jointed, the
posterior three-jointed, the last joint termi-

nated by a long seta and without acetabula.

Length of female 1-100 to 1-75".

The females burrow in the skin, in which
the oval eggs, 1-120" in length, are laid;

these are hatched in about ten days, and
the young have only six legs.

Male only about half the size of the

female, and with acetabula to the hinder-

most pair of legs.

There is no question that the irritation

produced by these mites and their ova is

the cause of the itch.

They should be searched for at the bottom
of one of the burrows, which are often visi-
ble to the naked eye ; the ova are frequently
present in the pustules. They are most
easily found by examining the skin with a
power of fifty to seventy diameters, attached
to a firm but movable arm, and with the
aid of a good bull's-eye condenser.
The entire animals may be preserved in

glycerine or solution of chloride of calcium ;

the parts of the mouth should be dried and
mounted in Canada balsam.

Other imperfectly examined or doubtful
species occur upon animals, as the drome-
dary, the chamois, the dog, sheep, rabbit,

&c.

See Demodex and Psohoptes.
Bibl. Bourguignon, Trade, $c, de la Gale

(abstract in Ed. Monthly Joarn. 1852, Lx.)
;

Gervais, Walckenaer's Insect. Apteres, iii.

268, and Ann. des Sc. Nat. xv. 9 ; Hering,
D. Kriitxmilben. d. Thiere, Nov. Act. Nat.
Cur. xviii. 573 ; Duges, Ann. des Sc. Nat.
2 ser. iii. 245 ; Wedl, Pathol. Histolog. 798.
SAEC'OS'CYPHUS, Corda.—A genus of

Jungermannie» (Hepaticse). 5. Ehrharti
{Jung, emarginata, Elirh.) is a remarkable
species, of dark purple, almost black colour,

Fig. 624. Fig. 625.

vtr"!

Sarcoseyphus Ehrharti.

Fig. 62-i. Perichrcte and perigone opened, showing the
young sporange emerging from the epigone. Magnified
25 diameters.

Fig. 625. Periehiete and perigone opened, showing
the base of the seta surrounded by the epigone. Mag-
nified 10 diameters.

growing frequently in wet places, on rocks

of mountainous districts.

Bibl. Hook. Brit. Flor. ii. pt. 2. p. 114

;

Brit. Jam/, pi. 27 ; Ekart, Synops, Jung.

pi. 7. fig. 56, and pi. 13. fig. 113; Endliche'r.

Gen. Plant. Supp. i. nos. 474-1.

SAEGAS'SUM, Ag.—A genus of Fuca-

cea; (Fucoid Algffi), gulf-weeds, known
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from the allied sea-weeds by its stalked

globular air-vessels. The receptacles are

small, linear, and mostly clustered at the

base of branches, and pierced by numerous
pores leading to conceptacles- containing

spore-sacs and clusters of antheridia (see

FuCACE-as).

Bibl. Harvey, Brit. Mar. Ahj. p. 14,

pi. 1 A ; Grevilfe, Alg. Brit. pi. 1.

SCALARIFORM VESSELS. See
Spihal Vessels.
SCALES of Fishes.— These bodies

were formerly regarded as epidermic forma-
tions, analogous to the nails, &c. of the

higher animals, which later observations

have shown not to be the case.

Each scale is contained in a distinct sac

of the skin or cutis, covered externally with
its pigment-layer and epidermis. The cutis

itself consists of interlacing fibres of areolar

tissue with formative cells. The pigment-

layer is composed of elegant pigment-cells

with long processes. Immediately above
the upper surface of the scales lies a very
fine membrane, distinct from the cutis, in

which the impressions of the irregularities

of surface existing upon the scales are

visible.

In some fishes, as the eel, the scales do
not project beyond the surface; hence the

eel is commonly supposed to possess no
scales. The}r are easily seen, however, in a

dried piece of the skin, mounted in balsam,

covered by the skin with its pigment-cells

(PL 17. fig. 19), the whole forming a very
beautiful object.

In many of the common cycloid fishes, as

the roach, dace, &c, the scales project pos-

teriorly from the surface, carrying before

them the thinner and closely applied outer

layer of the cutaneous sac, whilst the ante-

rior portion of the sac extends into or is

formed by the under portion of the cutis.

In these fishes also, the portion of the cutis

situated beneath the posterior projecting

portion of the scales contains a large num-
ber of very thin and minute crystals, to

which the silvery lustre ofthe skin is owing,

and which often exhibit very beautifully the

colours of thin plates.

The signification of the various parts of

structure of the scales has not been satis-

factorily determined ; hence we must con-

fine our remarks to simply pointing out the

structural peculiarities.

Most scales consist of two portions,—an

under, composed of numerous layers made
up of very tine fibres taking various direc-

tions, and best seen by scraping away the

upper portion of the scale after maceration
in dilute acid (PL 17. fig. 11 a). The upper
portion consists of concentric plates, the
margins of which give rise to the concen-
tric lines so frequently seen in the scales

(PI. 17. figs. 6, 10, 22, 23, &c). These lines

correspond to the margins of the layers, and
often present a nodular or crenate appear-
ance (PL 17. fig. 116); and towards the

middle of the scales they are frequently

interrupted and irregularly curved (PL 17.

fig. 11 e). The substance of the upper por-
tion appears to be structureless.

In a transverse section, the projecting

margins of the laminas belonging to the
upper portion of the scale are seen as so

many teeth (PL 17. fig. 12).

Many scales also exhibit radiating lines

(PL 17. fig. 23), corresponding to furrows
in the upper portion of the scales ; these
are sometimes closed above, so as to form
tubes, and have been regarded as nutritive

canals.

Near the centre of some scales, as those

of the perch, are numerous rounded corpus-

cles or solid bodies, imbedded in the sub-
stance of the upper portion of the scales

(PL 17. figs. 6« & 7). At the posterior

portion of the same scales are often seen
spine-like processes (PL 17. figs. 6 6 & 9),
with rounded or angular bodies, resembling
the last in appearance, arranged in rows at

their bases (PL 17. fig. 8).

The scales of the eel appear to be princi-

pally composed of similar bodies, differing

only in form, and arranged in concentric

rows (PL 17. figs. 20 & 20 a). They are

solid, impregnated throughout with calca-

reous matter, which is left after incinerating

the scales, retaining the original form of the

bodies (PL 17. fig. 21).

In the scales of some fishes, particularly

those of extinct genera and species, lacunas

and canaliculi resembling those of bone
(PL 17. fig. 1 c), with Haversian canals, are

met with. A vitreous or enamel- like layer,

having the structure of dentine, is also met
with in the form of an external coating.

The structure of the spines or spine-like

scales of the skate is curious. The larger of

them consist of a button-like base, sur-

mounted by a sharp process (PL 17. tig. 3).

The outer and lower part of the base is

opaque-white, and consists of an imperfectly

fibrous tissue with large areolas (PL 17.

fig. 37). The spine is hollow, the cavity

being continuous with that of a rounded
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body, partly immersed in the white sub-

stance (PL 17. fig. 3 a). The cavity is filled

with a pulp, consisting' of lax areolar tissue

with minute cells ; whilst its walls are com-
posed of a hard substance traversed by
branched canals resembling those of den-

tine (PI. 17. fig. 4). The substance of the

smaller spines (PI. 17. fig. 2) exhibits the

same dentinous structure (fig. 5).

PL 17. fig. 10 represents one of a longi-

tudinal row of scales extending along the

middle of the side of the body of most
fishes, and traversed by a tube (a), formerly

supposed to give exit to the mucous secre-

tion of the surface, which view has lately

been thrown into doubt. The tubes are

visible to the naked eye, and produce the

lateral line, as it is called.

The scales of fishes contain a large amount
of inorganic matter, composed principally of

phosphate of lime, but mixed with the car-

bonate. The organic basis consists of a
cartilaginous substance.

Some years since, M. Agassiz founded a

classification of fishes upon the structure of

the scales, havingfound thatwith differences

in the scales, other great and important di-

stinctions were in harmony. The system
has been found of eminent survice to the

geologist ; although later researches have
shown that scales presenting the charac-

teristics of those belonging to fishes of dif-

ferent orders in this system, have been
found upon the same fish.

The arrangement was as follows :

—

Scales enamelled.

Ord. 1. Ganoid fishes. Those the shin

of which is regularly covered with angular

thick scales, composed internally of bone,

and externally of enamel. Most of the

species are fossil, the sturgeon and bony
pike being recent.

Ord. 2. Placoid fishes. Skin covered irre-

gularly with large or small plates or points

of enamel. Includes all the cartilaginous

fishes of Cuvier, except the sturgeon ; as

examples maybe mentioned the sharks and
rays. Many are fossil.

Scales not enamelled.

Ord. 3. Ctenoid fishes. Scales horny or

bony, serrated or spinous at the posterior

margin. Contains the perch and many other
existing species, but few fossil.

Ord. 4. Cycloid fishes. Scales smooth,
horny or bony, entire at the posterior mar-
gin ; as the salmon, herring, roach, and
most of our edible and freshwater fishes.

Most of the fossil fishes belong; to the

first two orders, and most of the recent to

the third and fourth.

Bibl. Agassiz, Pech. sar les poisso?is fos-

siles, Ann. des Sc. Nat. 2 ser. 14 ; Mandl,
Anii. des Sc. Nat. 2 ser. xi. xii. xiii. & xiv.

;

Reade, Ann. Nat. Hist. 1838, ii. 191
;

M filler, Wiegm. Archiv, 1843, 298; Vogt,
Zooloff. Briefe, ii. ; Williamson, Phil. Trans.

1849, p. 435, & 1851 ; Salbey, Structure and
Growth of Scales of Fish, Ann. Nat. Hist.

1870, v. p. 67.

SCALES of Ixsects.—The fine dust
which adheres so readily to the fingers on
handling a butterfly or moth consists of a
number of microscopic flattened bodies,

called scales or feathers, upon which the
beautiful colours and opacity of the wings
depend, the membranous wing itself being
transparent and colourless.

These scales have always been favourite

microscopic objects, both on account of the

beauty and variety of their forms, and the

curious markings found upon them. The
manner in which they are attached is best

examined in the wing of a butterfly. Each
has a narrow portion at its base, forming a

pedicle or stalk. The stalks are implanted
into small and short tubes or cups (PL 27.

fig. 23 b), denominated the squamuliferous

tubes, the orifices of which are directed

backwards. Around the points of attach-

ment of the cups to the wings, the surface

exhibits a number of irregularly radiating

ruga? or folds of the upper membrane of the

wing (PL 27. fig. 20). The cups are arranged
in more or less regular transverse rows.

Each scale is composed of two superficial

laminae, enclosing a central lamina of struc-

tureless membrane, the surface of which is

highly polished.

The scales are variable in form, both in

different insects and in different parts of

the same insect, being oval, oblong, cordate,

obcordate, or cuneate, &c. (Pis. 1 & 27) ;

sometimes they are filiform or capillary

(PL 27. fig. 27). Their free end is rounded,
truncate, toothed, or terminated by a num-
ber of hair-like processes ; and they are ar-

ranged like the tiles of a roof, overlapping

each other (n. 27. fig. 26).

The interesting markings seen upon the

scales vary considerably in different insects.

The most common, as seen by transmitted

light, are longitudinal, simple, continuous,

parallel or slightly radiating dark stria5 or

lines (PL 1. figs. 0, 7, 8, 9 a). These are met
with upon the scales of nearly all butter-

flies and many other insects. In some in-



SCALES. [ 685 ] SCALES.

sects the strioe are not simple and conti-

nuous, but are made up of rows of smaller

striae in twos or threes meeting at an angle

(PL 27. figs. 235, 30, & 31). In others they
are composed of a number of bead-like dots,

or are interrupted, still preserving their ge-

neral longitudinal direction (PI. 27. fig. 24) ;

or they are slightly undulate or irregular,

and give off short lateral branches (PI. 27.

figs. 23 a & 29). In others, again, they pre-

sent dilatations in certain parts of their

course (PL 27. figs. 20 & 21).

These longitudinal striae consist of eleva-

tions or ridges upon the surface, probably

representing folds of the upper layer or

membrane of the scale. They often project

slightly from the free end of the scale (PL
27. figs. 3 & 22) ; and when moistened
bubbles of air may not unfrequently be
found imprisoned between the surface of

the scale and the cover, which, being con-
fined between two of the ridges, assume an
oblong form. They sometimes contain air,

which may be displaced by liquid (PL 27.

fig. 21). We have never been able to de-

tect tracheae in these folds or in the scales.

A minute conical point or spine sometimes
occurs in each of the dilatations when pre-

sent (PL 27. fig. 20 a).

In the scales of Podura (PL I. fig. 12),

the strioe consist of longitudinal rows of

minute bodies like notes of exclamation (!) ;

they are rods which are cylindrical and nar-

row at the base and often constricted near

the summit. Royston Pigott has seen cir-

cular markings between and about the

origin of the rods in crushed specimens.

In addition to the longitudinal striae, on
most scales, especially when examined by
unilateral oblique light, are seen a number of

minute transverse striae (PL 1. figs. 7 & 9 a).

These are neither indications of ridges nor
depressions, but arise from the existence of

a number of pigment-granules situated be-

tween the two layers of the scale ; and the

appearance of strioe has the same origin as

that in the case of the valves of the Diato-

maceae. This point is best examined in

brown or other dark-coloured scales. If

perfectly direct (i. e. not oblique) light be
transmitted through one of these scales, the

transverse strioe vanish, their place being
occupied by the distinct and isolated gra-

nules of pigment (PL 1. fig. 9 b) ; the scale

should also be immersed in balsam or liquid,

to diminish the effects of therefraction arising

from the inequalities of the surface of the

scale. On then transmitting unilateral ob-

lique light through the scale, the appearance
of transverse stria? may be easily produced.
The colours of the scales of insects arise

partly from iridescence, partly from the pre-

sence of pigment ; in general, the brilliant

colours depending upon the former, and the

more sombre hues upon the latter. The
darkness of the longitudinal strioe is caused

by refraction ; for scales containing no pig-

ment appear perfectly white by reflected

light, although the strioe maybe very dark.

Upon certain scales, other irregular, more
or less transverse curved strioe exist (PL 27.

figs. 3 & 22) ; these appear to consist of

wrinklings or folds of the under membrane
of the scale.

In examining the scales of insects, they
should be viewed both in the dry state and
immersed in water or oil of turpentine, and
both by transmitted and reflected light.

"When the insects are pressed against the
slide to remove the scales, a number of

globules of oil adhere simultaneously to the
slide ; and when the cover is applied, the
scales often become partially or entirely

covered with the oily matter, producing an
appearance as if the upper layer of the scale

were removed, and rendering the markings
so pale and indistinct as to be apparently
absent. The appearance of transverse striae

is best produced by turning the mirror to

one side, so as to reflect unilateral light.

A brief notice of some interesting insects

in respect to the structure of their scales is

given under the individual heads, as Cua-
culio, Lepisita, Mokpho, Podura, Po-
LYOMMATUS, PoXTIA, TlNEA, &ci

See also Test-objects.
Bibl. Westwood, Introduction, fyc, and

British Butterflies ; Beschamps, Ann . des Sc.

Nat. 2 ser. iii. p. Ill ; Bowerbank, Entomol.
Mag. No. 23. p. 304 ; Duj. Obs. cm Micros.

;

Ratzeburg, Die Forst-Insekten ; Siebold,

Vergleich. Anat. ; Pigott and M'Intire, M.
M. J. 1870, iv. p. 321 ; M. M. J. 1871, v.

p. 3 ; Watson, M. M. J. ii. pp. 73 and 314

;

Hogg, 31. M. J. 1871, vi. p. 192 ; Anthony,
M. M. J. 1872, vii. pp. 1 and 250 ; Woodward
and Royston Pigott, Qu. Mic. Jn. passim,

and Mo. Mic. Jn. March 1873; Carpenter,

The Microscope; M'Intire, Mo. Mic. Jn. iii.

p. 1 ; Maddox, M. M. J. 1871, v. p. 33
;

Woodward, v. p. 149 ; Beck, Qu. M. Jn. 1864,

p. 2 ; Mo. Mic. Jn. iv. p. 252 ; Wonfor,
Qu. Mic. Jn. 1868, p. 80; Slack, Mo. Mic.
Jn. vii. p. 48 ; Pigott and Beaumont, Proc.

Boy. Hoc. 1873, p. 222 ; Wenham, Mo. Mic.
Jn. 1874, p. 75.
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SCALES of Plants.—Under the bead
of PIaies, mention has been made of scales

(lepides) occurring on the epidermis of

plants. They consist of flat, usually more
or less circular plates of cellular tissue, the

cells presenting; a radiated arrangement
from the centre, by which they are ordi-

narily attached ; the margins are usually

toothed or fringed more or less regularly by
the prolongation of the free ends of the

cells. They are closely related to stellate

hairs, such as those of ivy, of Deutzia (PI. 21.

figs. 26, 27), &c, and may be regarded as

more highly developed forms ofthese. They
are particularly remarkable on the epidermis

of certain plants which exhibit a kind of

scurfy surface, forexample
theEleagnacefe (fig. 626),

the Bromeliaceas, some
Rhododendra, and the

lower surface of the leaves

ofmany ferns ; they must
be distinguished in the

last case fromtherammta
of the stems, which are

attached by the base, and scale of the epidermis

not by a central pedicle, of Hippophae rham-

Bibl. See Hairs and
"0lde

.

3
: . .„ ..

EproEBMis.
SCARIDTUM, Ehr.—A genus of Rota-

toria, of the family HydatiuEea.
Char. Eye single, cervical; rotatory organ

armed with a hooked bristle in front ; foot
forked, very long, adapted for leaping.

Lateral processes of jaws bifurcate, so as

to present two teeth each.

S, longicaudum (PI. 35. fig. 27). Foot as

long as or longer than the body, toes shorter

than the foot. Aquatic ; length 1-72".

Bibl. Ehr. Infus. p. 439; Prit. Infus.

p. 686.

SCENEDES'MUS, Meyen.—A genus of
Desmidiaceee.

Char. Cells fusiform or oblong, arranged
side by side in a single row of from two to

ten, after division forming two alternating

rows ; division oblique ; terminal cells often

lunate, or with a bristle at each end.

Several species (Ralfs).

S. quadricauda (PI. 10. fig. 50). Cells

generally four, oblong, rounded at the ends,

in a single row, terminalcells with abristlcat

each end. Common; length of cellsl-1120".

8. obliqum (PI. 10. fig.' 51). Cells ellip-

tico-fusiform, after division arranged in two
distinct and generally oblique rows, end
cells lunate. Length 1-1070".

8. obtusus (PL 10. figs. 53 & 54, just

after division). Cells three to eight, ovate
or oblong, all alike, arranged in one row, or

after division alternately in two rows. Com-
mon

;
length 1-2330 to 1-1960".

Bibl. Ralfs, Brit. Desmid. p. 189.

SCEPTROME'IS, Ehr.—An obscure ge-
nus of fossil Diatomacess.

Blbl. Ehrenberg, Her. d. Berl. Akad.
1844, p. 264.

SCHIS'MA.—A genus ofJungermauniea}
(Hepaticfe), founded on a rare British form,
S. (Jung.) juniperina, /3. europcea, found
among rocks on the mountains of Scotland,
Ireland, and "Wales. It grows 3 to 6" high,

and is rarely found in fruit.

Bibl. Hook. Brit. Flor. ii. pt. 1. p. 124,
Brit. Jung. pi. 4 ; Ekart, Syn. Jung. pi. 8.

fig. 62 ; Endlicher, Gen. Plant. Supp. 1. No.
472-17.

SCHISTOSTE'GE.E.—A family of oper-

culate Acroearpous(terniinal-fruited )Mosses
of gregarious habit. Stem naked below,
foliaceous in two manners above ; sometimes
frond-like or fern-like, composed of leaves

attached vertically and connected at the
base, with dense areolations consisting of

rhomboidal prosenchymatous pellucid or

green cells ; sometimes with small leaves,

like those of other Mosses, horizontal and
arranged quincuncially. All the leaves

nerveless and flat. Capsule without an
annulus, very minute, globular-oval, with a
verv small convex operculum (figs. 627-
630).

British Genus.

Schistostkga. Calyptra eylindrieally

bell-shaped. Inflorescence dioecious, plants

similar.

The only species of this genus, the elegant

Fig. 627.

Schistootega osmundaoea.

LenTefl of barren branches. Magnified 50 diameters.

little Sch. osmundacea, Web. and Mohr (Sch.

pennata, Hook, aud Taylor), occurs here and
there in Great Britain. The name was
derived from what appears to have been an
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erroneous observation of Hedwig, who de-
scribed radiating- fissures in the operculum,

Fig. 628. Fig. 629. Fig. 630.

Schistostega osmuudaeea.

Fig. 62S. A plant, andfruit. Magnified 10 diameters-

Fig. 629. Open capaule with operculum. Magnified
50 diameters.

Fig. 630. Young capsule opened, showing the colu-
mella. Magnified oO diameters.

which do not exist in living specimens.
The germinating confervoid prothallium of
this moss was described by Bridel as an alga,

under the name of Catoptridium smuray-
dimtm ; Agardh described it as a Protococcus

(smaragdinus) ; and it was long supposed to

be phosphorescent : this appears to be an
error : Schistostega grows on the roofs of
sandy caves and similar places ; and the
luminous appearance seems to arise from
the condensation and reflection of the little

daylight admitted, by the pellucid convex
cellules of the prothallium.

SCHIZ.EA, Smith.—A genus of Schi-
zseous Ferns of curious and elegant struc-

ture. Exotic (figs. 631, 632).
SCHIZiEE'JE.—A tribe of Polypodia-

ceous Ferns, with sporanges in the form of

a top, and crowded by a radiated cap-like
' annulus,' which hardens at maturitv, split-

ting the case.

Illustrative Genera.

1. Aneimia. Sporangia twin, sessile in

two rows, on lateral lobes of the leaf, con-
tracted into a many-times paniculate im-
lnarginate rachis, naked, splitting longi-

tudinally outside. No indusium.
2. SehizcBa, Sporanges sessile in two or

four rows in linear membranous-margined

lobes, pectinately opposite or digitate at the
apex of the leaf, set among hairs, splitting

longitudinally on the outside. No indu-
sium.

Fig. 631.

Schiza?a dichotoma.

Fig. 631. A fertile pinna. Magnified 5 diameters.

Fig. 632. A pinnule with sporanges. Magnified 25
diameters.

3. Lygodium. Sporangia sessile, alter-

nately biaeriate on marginal lobes of the
leaf, splitting longitudinally, each veiled by
a scale-like hood-shaped indusium adhering
transversely to the nerves.

4. Muhria. Sporangia sessile in one row,
close to the margin of the leaf, splitting

longitudinally on the outside. A spurious
indusium formed by the revolute margin of
the leaf.

SCHIZOCH'LAMYS, A. Br.—A genus
of Palmellacere (Confervoid Algas). S. e/ela-

tinosa has been found on the Continent,
growing on aquatic plants or floating free,

in little gelatinous masses composed of
globular g-reen cells, 1-2000" in diameter,
surrounded by a hyaline cell-membrane.
The remarkable peculiarity in this genus is

the splitting of the hyaline membrane into

two or four equal parts by regular, clean
dehiscence, the internal cell-mass becom-
ing divided at the same time or remaining
unchanged. By frequent repetition of this

splitting (the internal cell acquiring a new
coat each time), the cell becomes sur-

rounded by a number of fragments of the
old coats, held together by a gelatinous

matter.

Zoogonidia produced by the division and
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subdivision of the cell-contents. Macro-
gonidia and microgonidia exist.

Bibl. A. Braun, Verjungung, $c. (Ray
Soc. Vol. 1853); Kiitz. Sp. Alg. p. 891;
Rabenh. Fl, Eur. Alq. iii. p. 32.

SCHIZOGONIUM, Kiitz.—A genus of J

UlvacetB (Confervoid Alg»), nearly related

to Prasiola, distinguished by filiform fronds,

which, when young, present only a single

row of cells, but subsequently, by collateral

subdivision, have two, four, or eight parallel

rows. Of the species given by Kiitzing,

the following appear to be British

:

1. & murale (Bcmgia velutina, Ktz., olim)

Fig. 633.

Scbizogonium murale.

Filaments of frond in various stages of development.

Magnified 300 diameters.

("fig. 633). Fronds of a single row of cells

1-2400 to 1-2160" in diaui. ; double, 1-1440
to 1-1200"; triple, 1-720" : cells half as long
a= broad, dull green. On damp earth.

2. S. percursum (Enteromorpha, Ag.).

Frond with a double row of cells, 1-1200 to

1-900" in diam. ; length of cells equal to the

breadth ; bright or pale green ; collapsed

when dry. Marine.

3. <S'. Iceterirens (Banqia, Ilarv.). Frond
with a simple row of cells, 1-1800 to 1-1440"

in diam., rigid ; with a double row, 1-600"
;

bright or yellowish green. Marine.
Jaangia laewtris, Ilarv., is given as a

doubtful species.

Bibl. Kiitz. Sp. Alq. p. 350, Tab. Phyc.
ii. pis. 98, 99; Harvey, Brit. Alg. 1 ed.

p. 172, and Br. Marine Alg. p. 211.

SCHIZOLO'MA, Gaudichaud.—A genus
of Davalliese (Polvpodioid Ferns). Exotic.
SCHIZOM'ERIS, Ktz.—A genus of Ul-

vacea? (Algae).

Char. Tnallus filiform, flattened upwards,
fixed by a hard base

;
growth occurs by cell-

division, first in one and then in two
directions, so as to form cell-groups of fours.

Propagation unknown. Continental.

Bibl. Rabenh. Fl. Eur. Alg. iii. p. 311.

SOHIZONE'MA, Ag.—A genus of Diato-
ruacea3.

Char. Frustules short, resembling those
of Nuvicula, aggregated in longitudinal

rows in a filiform, branched, slender and lax
gelatinous frond. Marine.

Sporangia (spermatia : see Michomega)
external, simple, sessile upon the filaments,

Kiitzing describes thirty-eight species,

three of which are doubtful ; Smith de-

scribes seventeen as British.

S. Dillwynii (PL 14. fig. 12). Frond hya-
line, tufted, wavy, lubricous, bright green,

much branched ; end branches short, nume-
rous, patent, attenuate, and somewhat
acute ; frustules towards the base of the

frond remote and scattered, towards the
ends crowded, oblong-truncate in front

view ; valves lanceolate, 1-1020" in length.

Compare Homceocladia, Michomega,
and Ruaphidoglcea.

Bibl. Kiitzing, Bacill.-o. Ill, aa Sp.

Alg. p. 97; Smith, Brit. Diat, ii. 71.

SCIIIZOPIIYL'LUM, Fr.—A genus_ of
Agaricini, characterized by the gills splitting

along the edge and becoming revolute.

>S'. commune is one of the commonest
exotic Fungi, and is rare in this country,

except introduced accidentally on foreign

wood.
Bibl. Fr. Obs. i. p. 103; Sow. t. 183;

Grev. t. 01 ; Berk. Eng. Fl. v. p. 130;
Cooke, Handb. p, 1(1.

SCHIZ'OPUS, Clap. efLach.—A genus
of Oxytrichina, Infusoria ciliata.

Char. Marginal cirri absent, frontal cirri

present and uncini. There are also dorsal

styles. 1 sp. S. noruegicus, Clap, et Lach.
Bibl. Claparede et Lachmann, Etudes,

pp. 188, 182.

SCHIZOSI'PHON, Kiitz.—A genus of

Oscillatoriacese (Confervoid Alga;), contain-

ing Calothri.r scopulwum, fascictuaia, and
perhaps other species of Harvey's ' Manual.

'

Another British species has also been de-
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scribed by Caspary, S. Warrenics (PL 4.

fig-. 13). The last plant extends over large

surfaces of maritime rocks, in tufts of vari-

able size, from 1-4 to 1-2" in thickness, of

dull blackish-green colour. The erect fila-

ments are fastig'iately branched (a), the

basal cell of the branches broader and he-

mispherical (c) ; the ochreal sheaths are

obscure (J), frequently exhibiting a spiral-

fibrous structure in decay, (d, e) ; the apices

of the branches are much attenuated.

Bibl. Kiitz. Sp. Alg. p. 320, Tab. Phyc.

ii. pi. 47 et sea. ; Harvey, Brit. Mar. Alg.

p. 224; Caspary, Ann. Nat. Hist. ser. 2.

vi. p. 20G, pi. 8.

SCHIZOTH'RIX, Kiitz.—A genus of Os-

cillatoriacere (Confervoid Algas), of which
two British species, growing over maritime

rocks, have been described.

1. S. CresweUii (PI. 4. fig. 17). Tufts

1-2 to 3-4" high, olive-coloured ; filaments

curled, 1-3G00" in diameter at the base,

1-12000" at the summit, in twisted bundles,

penicillately corymbose above.

2. S. Smuhii (Cohonema), Tkw. Stratum
dense, dirty red ; filaments closely entwined,

more or less laterally concreted, 1-9000

to 1-8400" in diameter ; sheaths lax, niul-

tiplicate, the internal prolonged and ex-

serted.

Bibl. Kiitz. Sp. Ah/, p. 320, Tab. Phyc.

ii. pi. 40 ; Harvey, Brit. Mar. Alg. p. 223,

pi. 20 B, Phyc. Brit. pi. 190.

SCHIZOX'YLON, Pers.—A genus of

Placodei (Lichenacei).

Char. Thallus evanescent. Apothecia
lecideine, elevated, naked, black. Spores

numerous. One species. On oaks, rare.

Bibl. Leighton, Brit. Lick. Flora, p. 359.

SCHULTZE'S TEST.—This was origin-

ally proposed by Pettenkofer as a test for

bile ; but Schultze found that it reacted also

with several other substances, and especially

the proteine compounds. In this application

it is often of use in discriminating one kind

of tissue or substance from another. It con-

sists in treating the matter with strong sul-

phuric acid, and then adding a little syrup.

The characteristic reaction is the produc-
tion of a purplish-red colour. The best

method of proceeding is to wash the sub-

stance in question, then to moisten it with

a drop of syrup, and finally to add the acid.

The tissues and substances affected by
it are muscular tissue, both striated and
unstriated ; nerve-tubes and cells ; the cor-

puscles of blood, pus, and mucus ; epithelial

and epidermic scales; hairs; feathers; horn;

whalebone ; and the cellular portions (cell-

contents ?) of Fungi and Algie.

Those in which the reaction is not pro-
duced are areolar tissue, elastic tissue, gela-
tine and chondrine, chitine, silk, cellulose,

gum, starch, and vegetable mucus.
Bibl. Schultze, Liebig's Annalen, 1849,

abridged in the Cliem. Gaz. viii. 98.

SCHULZE'S TEST.—This consists of a
solution of chloriodide of zinc and is used as

a test for cellulose, which it colours blue.

The orignal directions given for its pre-
paration are indefinite ; they are as follows :

—dissolve zinc in muriatic acid, evaporate
the solution with excess of zinc until it ac-
quires the consistence of syrup, and dissolve

in this enough iodide of potassium to satu-
rate it ; iodine is then added, and the solu-
tion diluted with water if necessary.

Radlkofer recommends zinc to be dis-

solved in muriatic acid, the solution to be
evaporated at a temperature but little above
that of boiling water, when a liquid of about
2-0 sp. gr. is obtained. This is diluted with
water until its sp. gr. is V8; if its original

sp. gr. was 2-0, 12 parts by weight of water
must be added to 100 parts of the solution.

In 100 parts of this liquid, parts by weight
of iodide of potassium are to be dissolved at

a gentle heat, and the mixture heated with
excess of iodine until the latter is no longer
dissolved, and violet fumes become percep-
tible over the liquid.

This reagent has the consistence of strong
sulphuric acid, and is pale yellowish-brown.
It must be kept in a well-stoppered bottle.

Bibl. Schulze, Flora, 1850, p. 643
;

Sclwclit, Das Mikroskop, pp. 30 & 197 ; Radl-
kofer, Liebig's Annal. xciv. 332, or Client

Gaz. 1855, xiii. 372.

SCIATJIUM, Al. Braun.—A genus of
Unicellular Algse (PL 45. fig. 3) found in
fresh water. The young plant is attached
to foreign bodies, and consists of a cylin-

drical cell («), in which are produced eight
gonidia ; the top of the cylinder falling off

like a cap, the gonidia emerge and form an
umbel of similar cylinders (b), the bases of

which stick in the primary cell. Each new
cell repeats the process, so as to form a
compound umbel ; but the gonidia of the
third generation (c) are set completely free,

and become the primary cells of new fami-
lies.

Bibl. Alex. Braun, Alg. TJnicellul. p. 48,
tab. 4 ; Currey, Microsc. Journ. vi. p. 212.

SCIRRHOUS CANCER.—This is cha-
racterized by the large amount of its stroma.

.

2 Y



SCLEROCIH'LUS. [ 690 1 SCYTONE'MA.

In common with all the cancers, the cells

are of an epithelial type, and they are

grouped together within the alveoli of the
fibrous stroma. The cells are characterized

by their large size, by the diversity of their

forms, and by the magnitude and promi-
nence of their nuclei and nucleoli. (See

Tumours.)
These cells grow luxuriantly at first on

the external parts of scirrhous tumours ; but
subsequently they undergo retrogressive

changes, and scarcely exist in the midst of

the growth. This is due to the excessive

growth of the dense fibrous stroma, which
even, in some instances, resembles cicatricial

tissue.

Bibl. Green, Path. § Morb. Anat. p. 173.

SCLEROCHI'LUS, G. O. Sara.—One of

the Ci/thcridce, with smooth, hard, elongate,

bean-shaped valves ; lower antennae 5-

joiuted ; upper 6-jointed, with long setse
;

eye single. One living British species;

common.
Bibl. Brady, Tr. Linn. Soc. xxvi. 455.

SCLERODERMA, P.— A genus of
Trichogastrous Fungi having a firm peri-

dium, which bursts irregularly, containing

large granulated spores separated in masses
by fioccose veins.

Four species have been found in this

country, one of which when young is sub-

stituted for truffles, though without any of

the fine aroma.
Bibl. Fr. Syst. Mi/c. iii. p. 46; Berk.

Out!,, t. 15. f. 4 ; Coolie, Handb. p. 374.

SCLEROTICA. See Eye (p. 297).

SCLERO'TIUJI, Tode.—A large collec-

tion of fungoid structures were formerly
gathered together under this name, among
others the preparatory form of the Ehgot
fungus. They are now all regarded as

consisting of the mycelia of fungi in an
imperfect state. The sclcrotioid state exists

when the mycelium forms hard tubercular

masses. Analogous masses of mycelial

structures occur, in a pulpy condition, in

the Vinegar-plant ; in a filamentous con-
dition in those fungi forming large masses
of barren bi/ssus, &c. ; in other cases, as in

some of the Myxogastres, the structure is

membranous.
Bibl. Leveille, Ann. des Sc. Nat. 2 ser.

xx. p. 218 ; Berkeley, Sort. Jn. iii. p. 97

;

Fries, Summa T'eq. p. 477.

SCOLEC'IDA.'—A class of the Annuloi-
da containing seven groups, viz. Rotatoria)

Turbellaria, Trematoda, Tseniada, Nema-
toidea, Acanthocephala, and Gordiacea.

Bibl. Huxley, Elements of Comp. Anat.

pp. 47, 49.

SCOLIOPLEU'RA, Grunow.—A genus
of Naviculaceas (Diatoniacese). It includes
such forms as Navicida Jenneri, Smith,
N. Wiestii, Smith, and iV". convexa. Smith,
which have the median line and furrow
bent, and never straight. The line is not
sigmoid as in Pleurosigma, but crosses the
valves obliquely.

Bibl. Grunow, in Wien. Verh. d. zool.-

bot. Verein. 1860; Smith, Diat. i. p. 49,
f. 134, 135, 136 ; Rabenh. Fl. Eur. Alg. i.

p. 228.

SCOLOPEN'DRIUM, Smith, Sart's-

tongue.—A genus of Asplenieie (Polypo-
dioid Ferns), represented by the indigenous

species Se. vulgare (fig. 221, p. 306).

SCRUPOCELLA'RIA, Van Beneden
(Cellularia, Johnst., part).—A genus of

Infundibulate Cheilostomatous Polyzoa, of

the family Cellulaiiadse.

Cliar. Cells with a vibraculum behind,

and a sessile avicularium at the upper and
outer angle ; orifice spinous. Two species.

1. <S'. scruposa. Cells without an oper-

culum. Common on Algre, &c.
2. <S. scrupea. Cells with a stalked reni-

form operculum.
Bibl. Johnston, Brit. Zooph. 336 ; Busk,

Ann. Nat, Hist. 1851, vii. 83.

SCURF of Animals.—Consists of ag-
gregations of dry and flattened epidermic
scales, sometimes containing globules of

fatty matter.

SCU'TULA, Tulasne.—A genus of Coc-
cocarpere (Gymnocarpous Lichens), para-

sitic, found upon Pcttigera eanina.

Bibl. Tulasne, Ann. des Sc. Kat. 3 ser.

xvii. p. 118; Lindsay, Qu. Mic. Jn. 1809,

p. 140.

SCYPIIID'IA, Duj.—A genus of Infu-

soria, of the family Vorticellixa, which
see.

Char. Body oblong or campanulate, nar-

rowed at the base, which is very contractile,

covered with a reticular iutegument.

S. rugosa (PL 24. fig. 74). Body with
oblique stria? or rug;e, not numerous. Aqua-
tic; length 1-550". This is not of the

genus, but is a young VoriiceUa.

Bibl. Clap, et Lach. Etudes, p. 116.

SCYTOXE'MA, Berk.—A genus of Os-
cillatoriacea; (Confervoid Algse), especially

distinguished by the mode of branching of

the filaments. We can only make out with
certainty one British species of the genus as

now restricted, & Myoehrous (PI. 4. tig. 19),
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which grows in alpine bogs and rivulets,

and is composed of decumbent filaments
interwoven into a dark-brown stratum.

Bibl. Harvey, Brit. Ah/. 1 edit. p. 1-55

;

Hassall, Br. Fr. Ah/, p. 235, pi. 68; Kiitz.

Sp. Alq. 303, Tab. Phyc. ii. pi. 16 et sea.

SEBACEOUS FOLLICLES on
GLANDS. — These organs exist pretty-

generally in the skin, and secrete a fatty

matter. They are mostly seated close to
the hair-follicles, into which their ducts
usually open. They vary in form, some
being simple pouches or depressions of the
skin, whilst in others the deeper part of the
pouch is branched, so as constitute a true

Fig. 634.

Compound sebaceous gland, from the nose, opening
upon the surface with a hair-follicle, a, b, e, as in the
nextflgure; J.lobnles of the compound gland; c, hair-

follicle (root-sheath) ; f, the hair.

Magnified 50 diameters.

racemose gland. The narrower portion, or

duct, is variable in diameter ; it usually

opens into the hair-follicle, rather above its

middle, but sometimes upon the surface of

the skin itself.

Each gland consists of an outer coat of

areolar tissue, forming a more or less thick

Fig. 635.

Simple sebaceous follicle, from the noae. a, glandular
epithelium, continuous with b, the rete mucosuni ; c,

contents of the gland, consisting of cells containing fat,

with free fatty matter.

Magnified 50 diameters.

Fig 636.

G-landular vehicle of a sebaceous gland, a, epithelium
continuous with the glandular cells 6, containing fat.

Magnified 250 diameters.

Fig. 637.

Cells from the glandular vesicles and the sebaceous
secretion, a, small nucleated cell, containing but little

fat, and resembling an epithelial cell; b, cells abounding
in fat, without evident nuclei ; c, cell in which the fat-

globules are becoming confluent ; </, cell containing a
Bingle drop of fat ; e,f, cells from which part of the fat

has escaped.
Magnified 350 diameters.

membrane in proportion to the size of the

gland ; this is derived either from the hair-

follicle or the cutis, according to the situa-

2 y2
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tion of the gland. It is lined by layers of

roundish or polygonal, epidermic or epi-

thelial cells, the outermost of which are

Development of the sebaceous follicles in a six-

months' fetus, a, hair; b, inner root-sheath; c, outer

root-sheath ; d, rudimentary follicle.

Magnified 250 diameters.

closely connected, so as to form one or more
membranous layers, and contain few or no
globules of fat ; whilst the inner ones are

larger, and almost filled with these globules.

Fig. 639.

a, 6, c, d, as above, but in a more advanced stage.

Magnified 250 diameters.

The development of the sebaceous glands

commences at the end of the fourth or in

the fifth month. The glands at first consist

of solid depressions or outgrowths of the

rete mueosum of the skin, or the inner

root-sheath of the hairs ; the inner cells

then become filled with fat, loosened, and
are finally evacuated through that part of

the immature gland which in its subsequent
development forms the duct.

Bibl. Kolliker, Mikroskop. Anat. i. ISO,

and the Bibl. of that article ; Biesiadecki,

in Strieker's Hum. <ij- Comp, Hist. ii.

p. 236.

SECONDARY DEPOSITS, on
LAYERS, op Vegetable Cells.—The
structures known by this name are spoken
of under the head of Cells, in a general

point of view, and in detail under Pitted
and Spiral Stkuctukes. A few remarks
may be given here, connecting the pheno-
mena included under the last two heads.

It is well known that the original or
primary cell-wall, the layer of cellulose by
which the cell first becomes really consti-

tuted as a closed membranous sac, is, so far

as our present instruments enable us to

judge, devoid of detailed structure ; it is a
homogeneous pellicle. This has a power of
extension by interstitial nutrition, which
leaves no traces in the perfect membrane,
enabling the cell to increase in size. But
the increase in solidity is effected by a

different process, leaving distinct evidences
of its occurrence, namely by an application

of successive thin layers of cellulose mem-
brane, more or less completely all over the
inside of the primary membrane, giving the
cell-wall a laminated character, either evi-

dent in the natural condition, or capable of
being demonstrated by the aid of macera-
tion or corrosive applications.

No cell which is to form part of a perma-
nent tissue remains long without receiving

secondary layers upon its walls. In certain

cases the wall exhibits in its natural state

merely the laminated structure, without
any markings (PI. 38. fig. 24) ; but in the
majority of cases, where the secondary de-
posits are considerable, these layers exhibit

markings of very peculiar characters. As a
general rule, the layers present themselves
under two different types, according to the
extent to which they cover the primary
membrane. In one case they are applied as

a general layer over the wall, absent merely
at dot-like or slit-like points, where they
leave the primary wall uncovered, and thus

give rise to a pitted condition as seen from
the inside of the cell. Successive layers

leaving tho same spots bare, the pits be-

come gradually deeper, and form canals

running through the thick cell-wall to the
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primary membrane (See Pitted Struc-
tures) (PL 88. fig. 23).

_ _

Another curious condition of the secon-

dary deposits has been pointed out by Hartig
and Von Mohl, where large patches or spots

upon the cell-wall left bare by the thicker

secondary layers become coated with a thin

layer perforated by minute orifices, as if

riddled with holes, or reticulated ; this is

described as clathrate tissue under Pitted
Structures.

In the other case, the secondary deposits

are more sparing in quantity, and are ap-

plied over lines forming a definite pattern

upon the primary membrane, in which a

spiral course in the direction of the long
axis of the cell is more or less evident

;

infinite modifications of this type occur,

which are treated of under the head of

Spiral Structures (PI. 39. figs. 7, 9).

In certain less common cases we find the

earlier secondary layers exhibiting the pitted

character, while others later-formed produce
spiral-fibrous thickening, as in Taxus, the

lime, and other cases (see Pitted Struc-
tures) (PI. 39. figs. 4, 13, 19 b).

The last-mentioned cases point to a rela-

tion between the spiral-fibrous and the

pitted layers, which appears really to exist,

for in a great number of cases it is possible

to distinguish a spiral structure in the

membranous layers of pitted cells or even of

cells where the layers of thickening merely
exhibit the laminated structure without any
pits or fibrous markings. Thus, in the liber-

cells of the Apocynacese (PI. 39. fig. 30),

the thickened walls appear under a low
power homogeneous, while under sufficient

magnifying-power, and especially by the

help of acids, we may detect an evident

though delicate spiral structure. The action

of acids reveals a similar spiral arrangement
of the constituent molecules, in the cotton

hair (PI. 21. fig. 1), and in most liber-cells

(PL 21. figs. 2, 5, 25), i«.many wood-cells, as

of Pimis, &c. The membranes forming the

sheaths of many of the Oscillatoriacese

(PL 4. figs. 13 d, e, 15) exhibit a spiral-

fibrous structure when undergoing dissolu-

tion ; and an analogous condition may be
detected by the help of reagents pretty

generally in the cell-walls of the tubular

Confervas. All these phenomena seem to

indicate a fundamental identity in secon-

dary layers of all kinds, to which we direct

attention under Spiral Structures; but it

is convenient in practice to keep the Pitted
and SprRAD-fibrous structures distinct.

The mode of formation of the secondary
deposits is not elearty known at present :

some imagine them to be precipitated from
the cell-sap upon the -walls; others, and
apparently with more reason, believe that
the}7 are attributable to the agency of the
primordial utricle, continuing its ac-

tion after the formation of the primary
membrane. Criiger goes so far as to con-
sider the spiral markings, &c. as dependent
on theRoTATiON-currents ofthe protoplasm.
These points require further investigation.

There can be little doubt of the mistaken
character of Trecul's view, which regards
the spiral and other fibrous thickenings as

folds of the primary wall thrown inwards.
The secondary deposits appear to be

always composed of some modification of

cellulose. Mohl has investigated this point

veiy thoroughly ; and we have followed him
over much of the ground. The cellulose,

however, loses its distinctive character with
age, either by infiltration with foreign

matters, or by a slight chemical metamor-
phosis, so that old secondary layers do not
readily become blue when sulphuric acid
and iodine are applied; but as a general
rule the cellulose reaction may be obtained
by using a preliminary treatment. All in-

ternal structures, such as wood-cells, liber-

cells, stones of fruits, &c, should be boiled
in nitric acid, washed, dried, and tincture

of iodine applied ; then, if again dried and
wetted with water, they turn blue : external
structures, such as epidermal cells, cork, aud
the like, require a similar boiling, but with
solution of potash.

Secondary deposits present a considerable

difference in their consistence and degree of

development in different cases. In most
wood- and liber-cells they are abundant in

quautity, in some cases almost filling up
the cavity (PI. 38. fig. 27) ; here they are

hard, and appear to be in that state of the
cellulose-compound which may be distin-

guished as lignine. The same condition
prevails in the stones of fruits, bony shells,

the "grit" of pears, &c. ; and the less

abundant secondary substance of spiral-

fibrous tissues appears to be in the same
state. The secondary layers of parenchy-
matous cells are usually rather soft and
elastic, and often turn blue with sulphuric

acid and iodine alone ; those of the collen-

chymatous tissue beneath the epidermis of

many herbaceous plants, such as the Che-
nopodiacefe, &c, are abundant in quantity,

but of somewhat cartilaginous texture.
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Those of the larger Algte, and of the thallus

of the larger Lichens, approach to the same
condition, while the fleshy and horny al-
bumen of many seeds contains abundant
deposits of analogous character (PL 38.

figs. 21-23) ; in the latter the composition

is sometimes of amyloid, approaching starch,

stained hlue by iodine alone, and more or

less soluble in dilute sulphuric acid. The
secondary layer of epidermis and corkylayers

differs again, being usually more sparing in

quantity, but very firm and elastic, and
strongly resisting decomposing agents ; the

composition appears to be of that modifica-

tion of cellulose called suberine.

Bibl. Gen. Works on Structural Botany
;

Mohl, Vegetable Cell, London, 1852, p. 10,

Botan. Zeit. p. 97 (1847) (transl. in Tay-
lor's Scientific Memoirs, 2nd ser. i. p. 95)

;

Schacht, Pflanzenzelle, Berlin, 1852 ; Criiger,

Bot. Zeit. xiii. p. 001, 1855 ; Trecul, Ann.
des Sc. Nut. 4 ser. ii. p. 273 ; Wigand, In-
tcrceUular-suhstanz u. Cutioda, Brunswick,

1850; Mulder, Phys. Chefn. Edinburgh, 1849,

p. 347 ; Henfrev, Blent. Course (Masters).

SECRETING ORGANS of Plants
;

Reservoirs or Receptacles for Secre-
tions.—The structures falling under this

head have been in part treated of under the

heads of Glands and Laticiferous Tis-

sue ; but there still remain certain organs

of analogous character, which could not be
properly included under either of the above.

The name of receptacle or reservoir for

peculiar secretions is ordinarily applied to

groups of cells, of variable, but most fre-

quently elongated prismatic form, contain-

ing special secretions, either in their ca-

vities or effused into their intercellular

passages, traversing in the form of cords or

bundles the parenchymatous or prosenchy-
matous tissues. They are almost special

characteristics of families, and by no means
frequent ; the ConifersB, the Cycadacea?, the

Aloineous Liliacea;, the Polygonaeese, Com-
posite, UnibelliferavYmygdaleousRosacere,
Leguminosoe, &c. afford striking examples.

In the Coniferre the turpentine-reservoirs

are very remarkable ; and to a certain extent

they render it possible to determine the ge-
nus by their arrangement. In Firms they
consist of bundles of elongated thin-walled

cells, running through the wood parallel to

the axis of the stem. These thin-wall cells

are densely filled with turpentine ; in some
cases the cells of the medullary rays are

likewise tilled witli turpentine, and, besides

these, perpendicular intercellular passages
;

the latter form of turpentine-canal is chiefly

met with in the bark. Turpentine-canals

also exist in the leaves of the Coniferoe, the

scales of the cones, &c.

The reservoirs of the Aloes are bundles

of prismatic cells accompanying the vascu-
lar bundles of the leaves and stems. The
colouring-matter of the root of rhubarb is

contained in cells of imperfect medullary

rays. The structure of the balsam-reser-

voirs of the myrrh tree, &c. has not been
thoroughly studied. The resin- and oil-

canals of the L'mbelliferse are of great im-
portance ; but the former, chiefly occurring

in the roots, are imperfectly known. The
oil-reservoir of the fruits (vittce) consists of

elongated excavations in the cellular tissue,

filled with oil. Canals containing odorife-

rous oils occur in some of the Conrpositas.

Resin-canals occur also in the common lime.

Gum-canals, consisting of simple or

branched intercellular passages with a spe-

cial coat of small (secreting ?) cells, occur

in the leaf-stalks of Cycadaceae, the bark of

the Amygdalece, in the stems of the Mal-
vaeeas, Cactace;e, &c. Structures of similar

nature contain the milky juices of certain

plants, as of the Anacardiaeeas ; and these

appear to be different from the ordinary

Latex vessels.

Bibl. Meyen, Secretions-Organe der

Pfanzen, Berlin, 1837, p. 18 ; linger, Anat.

und Phys. der Pf/anzen, 1855, p. 204.

SECTIONS. See Preparation.
SEEDS.—These are interesting objects

for microscopic examination in respect to

many different characteristics. Among
these may be mentioned first the variety of

beautiful markings upon the surface, which
render almost all seeds, like the elytra of

beetles, interesting opaque objects for ob-
servation with a low power. A few striking

forms are represented in Plate 31. figs. 14-

18 ; and we give a list of kinds easily to be
obtained.

Hypericum. Datura. Maurandya.
Lychnis. Kicotiana. Sphenogyna.
Stellaria. Petunia. Hgoscyaimis.

Reseda. Sedum. Seniperciwm.
Lepidium. Saxifraga. Limnocharis.
Nii/clla. Capparis. Silene (PI. 31.

Erica. Ehitine. figs. 10, 17).

Anaycdlis. Gesnera. - Dianthus (PI. 31.

Orobanche. Begonia. fig. 16).

Linaria. Delphinium. Pupurer (PI. 31.

Chironia. Scrophularia. tig. 14).

Gentiana. Antirrhinum. Digitalis (PI. 31.

lUescmbryanfhemum. fig. 18).
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The following are well seen when mounted
as transparent objects in Canada balsam.

Parnassia. Pyrola. Saxifraga.
Drosera. Monotropa. Rhododendron.
Orchis. Hydrangea.

The testa or outer skin of some of the
latter (also Begonia), when removed from
the seed and viewed with a high power, ex-
hibits elegant pitted cells. The surface of
the seed of Cobrea is mealy with little scales

consisting of pyriform cells containing a
spiral fibre (PI. 21. fig. 20).

The surface of various seeds, such as Col-

lomia, Ruellia (and the pericarp of many
seed-like fruits, such as that of Salvia, Se-
necid), present remarkable forms of Hairs.
The " stones " ofplums or cherries, the so-

called shell of the Cocoa-nut and similar

fruits, exhibit remarkably thick Secondary
deposits.
The examination of the structure of ripe

seeds is a matter of great importance in

botany. The investigation will vary much
according to circumstances. Where seeds
are large, the microscope is only required
for the examination of. their tissues; but
small seeds must be examined by dissection

with needles under the simple microscope,
or by sections, which are most easily made
by fixing the softened seed into a piece of

wax. Seeds have two coats, the testa and
tegmen, or external and internal membrane,
and, according as the seed is or is not albu-
minous, an albumen enclosing the embryo,
or an embryo of larger size immediately
invested by the coats. The characters of

the Albumen and Embryo will be found
under these heads, as also other particulars

under Ovule. Embryos are either Mono-
cotyledonous or Dicotyledonous ; sometimes,
however, the two cotyledons are soldered

together more or less completely ; in the
Coniferoe and certain genera of Dicotyle-
donous Angiosperms, as Schkopetalum, the
cotyledons appear to be four, six, or more
in number ; but the recent observations of

M. Duchartre go to show that there exist

only two—bifid, trifid, or multifid cotyle-

dons. In other cases, as in Orchis, the
embryo remains imperfectly developed, and
appears as a mere cellular mass in the ripe

seed before germination ; this is destitute of

albumen ; but in Orobanehe an amorphous
embryo is found imbedded in the albumen.

Bibl. General works on Botany.

SEGESTKEL'LA, Fr.—A genus of Ver-
rucariese (Angiocarpous Lichens), contain-

J

ing one doubtful British plant, the Lecanora
thelostoma of the Brit. Fl.

Bibl. Leighton, Brit. Anqioc. Lichens,

p. 34; Hook. Brit. Fl. ii. pt. 1. p. 189.

SEIROSPORA, Harv.—A genus of Ce-
ramiaceaj (Florideous Alga?), containing one
rare species, S. Grijfithsiana, a little crimson
feathery sea-weed, composed of single arti-

culated tubes, the joints of which are tra-

versed by articulated filaments. The spores

are unknown ; but the tetrasporcs, which
serve to distinguish this plant from the Cal-

lithamnia, occur in terminal beaded strings,

being formed out of the ramuli.

Bibl. Harvey, Brit. Mar. Alg. p. 170,
pi. 23 C.

SELAGINEL'LA, P. de Beauv.—A ge-
nus of L3'CopodiaceK, distinguished from
Lgcopodium by the presence of two kinds
of spores and the dissimilar habit. This
genus includes only one of our native Club-
mosses, &'. spinosa {Lye. selaginoides) ; but
most of the so-called Lycopodia, now so ex-
tensively cultivated in Wardian cases, fern-

houses, &c, belong to this division (fig. 430,

p. 472). The principal particulars relating

to these plants, especially the remarkable
history of the reproduction by the spores,

are given under Lycopodiace^:.
Bibl. See Lycopodiace^.
SELENITE.—This well-known mineral

substance consists of crystallized hydrated
sulphate of lime. Its crystals belong to the
oblique prismatic system ; and the colours

exhibited by thin lamina;, into which they
may be easily split, are very beautiful under
polarized light. Polarizing crystals and
organic substances, in which the thickness

is not suited to the production of distinct

colours under the polariscope, may be made
to exhibit them by placing a plate of sele-

nite beneath the object. For this purpose
the plate is usually kept mounted in Canada
balsam.

Bibl. That of Polarization.
SELIGE'RIA.—A genus of Leptotricha-

ceous Mosses, including certain IVeissia and
Gymnostoma of authors.

SENDTNE'EA, Woods.—A genus of

Jungermanniere (Hepatica3),mostly tropical,

one species of which, *S'. (Jung.) Woodsii,

occurs rarely in the mountains of the S.W.
of Ireland (devoid of fruit).

Bibl. Hook. Brit. Flor. ii. pt. 1. p. 126

;

Brit. Jung. pi. 66 ; Ekart, Synops. Jung. pi.

12. fig. 108; Endlicher, Gen. Plant. Supp. 1.

No. 472-16.

SENE'CIO.—The surface of the achsenia
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or seed-like fruits of the common groundsel
(Scnecio vulgaris) are sparingly clothed with
Haiiis of a peculiar character. These ap-
pear to consist of two semicylindrical cells

applied together by their flat faces, so as to

form a kind of tube with a vertical septum.
When placed in water they expand some-
what, and the contents are expelled from the

ends, consisting of an indistinctly spiral-

fibrous structure, which untwists and ex-
pands, by the absorption of water, to twice
or three times the length of the hairs, in a
manner comparable in some degree to the

behaviour of the contents of the hairs of

AC'ANTIIACE.a:.

Bibl. Leighton, Ann. Nat. Hist. vi. p. 259.

SEPEDONIE'l.—A family ofHyphomy-
cetous Fungi, consisting of a heterogeneous
assemblage of imperfectly known genera,
and differently defined by different authors.
Those genera we have included in our list

are enumerated in Lindley's ' Vegetable
Kingdom ; ' but Fries includes Oidiiim and
others. The general character of the family
is, that the plants produce spores lying im-
mediately upon the filaments of mycelium,
or upon short pedicels.

SEPEDO'NIUM, Link.—A genus of Se-
pedoniei (Hyphomyeetous Fungi), contain-
ing- two species, growing upon decaying
Fungi. S. chrt/sosperma has golden-yellow
spores, -S'. roseum red ones. The first is

common. The species are all forms of
Sphamacei.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 350
;

Fries, Swmma Vegetal), p. 497 ; Grev. Sc.

Crypt. Flor. pi. 198.

SEPTONE'MA, Corda.—A genus of To-
rulacei (OoniomycetousFun- -rp- ,, .,,

gi), related to Toru/a, and
connecting this in some mea-
sure with Dendryphium. S.

spi/nma, forming green tufts

on old rails, has been found
in Guernsey. Several spe-
cies are recorded as French
by Leveille, one forming
patches on vine-leaves, the
others on the potato. The
chains of septate spores soon
break up.

Bibl. Corda, Iconcs, i. &
ii. ; Fries, Sirmma Veg. 504

;

Leveille, Ann. des Sc. Nat.
3 s6r. ix. 201 ; Berkeley and
Broome, Ann. Nat. Hist. 2 „
ser. v. p. 401 ; Berk. Land. "•I**"-*?**
7- I. , . ..-. i. ~ Magnified
Jowrn. hut. IV. t. 12. fig. 5. 200 dUmeters.

SEPTO'RIA, Fr.—A genus of Spln-erone-
mei (Coniomycetous Fungi), but probably
in reality consisting of preparatory forms of

Sphcerice. They grow upon the leaves of
plants, the fusiform septate or inarticulate

thread-like " spores " oozing out from a
pore in the form of a tendril.

& Ulmi and 8. Oxyacantiiece are common;
numerous other species are recorded.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 350

;

Berk, and Br. Ann. Nat. Hist. 2 ser. v.

p. 379, xiii. p. 400 ; Tulasne, Ann. Nat. Hist.
2 ser. viii. p. 117, 4 ser. v. p. 115.

SEPTOSPO'RIUM, Corda. SeeMACBO-
SPOEIUM.
SERIALA'RIA. See Vesiculabiadjg

;

and add, <S'. lendigera, the only British

species, is not uncommon on Fuci, near
low-water mark.
SEROUS MEMBRANES.—Consist of a

basement membrane or matrix covered with
cells forming an epithelium, and are in

contact with lymphatics, blood-vessels, and
nerves. The basement membrane is com-
posed of connective and elastic tissue, and
the first mentioned element is either in the
form of a delicate trelliswork, on account
of its interlacing fibres, or it may be close

and more tendinous in appearance. Lym-
phatics, blood-vessels, and nerves pass
through the interstices of the lax tissue,

such, for instance, as exists in the pleura
and in parts of the peritoneum. A close

plexus of the fine elastic tissue runs through
this trelliswork, and the quantity of the
straight, undulating, or looped fibres varies

in different parts of the same membrane.
Fat-cells occupy the larger spaces or trabe-

cule, and other cellular elements also, such
as branched cells with rounded nuclei

(forming a close plexus by means of their

simple or branched protoplasmic processes),

various-sized rounded or irregular granu-
lated masses of protoplasm (containing one
or several nuclei), fusiform granular cells

with rounded or oblong nuclei, and mi-
grating cells. Smooth muscular fibres are

also found in connexion with the matrix of

some scroii3 membranes. A system of

serous canals and lymphatic lacuna? (see

Lymphatic System), lined with epithe-

lium, can bo demonstrated in the matrix
by treatment with nitrate of silver (see

Staining), and the capillary blood-vessels

form a plexus, the larger ones being in

close relation with the lymphatics. The
free surface of the basement membrane or

matrix is covered by a single layer of cells.
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These are moderately flat, and differ some-
what in shape in various animals, in different

serous membranes,and in thesame membrane
at different times of life. They may be regu-

larly polyhedral, or may present irregular

processes, so that the boundary lines of two
adjacent cells are sinuous ; some are trian-

gular or rhomboidal, and there is great

variety in their size even in the same
membrane. The cells are nucleated, and
usually the thickness of the nucleus is

greater than that of the cell, so that a pro-

jection occurs; and it appears that the

more regularly the cell is formed the more
spheroidal is the nucleus. In the irregular

cells the nucleus rarely occupies a central

position ; moreover, it is often oblong and
constricted, and in some elongated cells

there are two nuclei. The arrangement of

the epithelial cells is that the polyhedric

are simply juxtaposed, or when elongated

their extremities are intercalated between
those of the next row, or they are disposed

radially in groups from four to ten around a

common centre. In the centre of these

groups one or more sharply defined rounded

or triangular spaces exist; and there are

apertures between the cells or stomata

which communicate with the lymphatic

system. In the investigation of the histo-

logy of serous membranes, maceration in

iodized serum and staining with solution of

nitrate of silver and of chloride of gold are

necessary ; but the fresh membrane, care-

fully manipulated and placed in serum or

glycerine, should always be at hand to

compare it with the results of the staining

processes.

Bibl. Todd and Bowman, Physiology
;

Brinton, Todd's Cyclop. Art. Serous and
Synovial Membranes ; E. Klein, in Strieker's

Hum. cf Comp. Hist. Art. Serous Membranes,

and the Biblioy. therein mentioned ; with

Burdon Sanderson, in Centralblatt fur
medizin. wiss. 1872 ; also E. Klein, On
Anatomy of Lymphatic System of Serous

Membranes', London, 1873 ;
Beale, How to

Work ; Tourneux, Jn. d'Anat. 1874.

SER'PULA.—A genus of Tubicola, An-
nelida.

The contorted and sinuous calcareous

tubes of this Annelid are common on marine

shells and stones. One of the cephalic cirri

is much developed, and carries a conical plug

or operculum at its extremity, whereby the

mouth of the tube is closed when the animal

is retracted within it. (See Annulata.)
Bibl. Books on Comp. Anat. and Zoology.

SERTULAREL'LA, Gray.—A genus of

Sertulariidse, Hydroida.
Char. Zoophyte plant-like ; stem more or

less branching, jointed, rooted by a creeping

stolon ; hydrothecre biserial, decidedly al-

ternate, with a toothed orifice and an oper-

culum composed of several pieces; gono-

thecoe scattered, transversely ringed, slightly

dissimilar in the two sexes. S. rugosa (for-

merly Sertularia rugosa, PI. S3, figs. 11 & 12).

Bibl. Hincks, Brit. Hydr. p. 234.

SERTULA'RIA, Linn.—A genus of Po-
lypi (Zoophytes), of the order Hydroida,

and family Sertutariidae.

Char. Polypidom plant-like, and fixed

b}' its base, variously branched, the branches

formed of a single tube, denticulated or ser-

rated with the cells, and j ointed ; hydrothecae

alternate, semialternate, or opposite, biserial,

without external operculum
;

gonothecae

scattered.

Many of these elegant zoophytes, which
would at once be referred to the vegetable

kingdom by any casual observer, are com-
monly found on the sea-coast, either loose

or attached to shells, sea-weeds, &c.

S. pumila (PI. 33. figs. 13 & 14). Cells

opposite, approximate, shortly tubular, the

top everted, with an oblique somewhat mu-
cronate aperture ; vesicles ovate.

Common on Fuci near low-water mark.
S. operculata (PI. 33. figs. 15 & 16) . Cells

opposite, inversely conical ; aperture patu-

lous, obliquely truncate, pointed on the

outer edge, and with two small lateral

teeth ; vesicles obovate.

Common on Fuci near low-water mark.
Bibl. Johnston, Brit. Zoophytes, p. 61

;

Hincks, Brit. Hydr. p. 259.

SERTULARFID/E.—A family of The-
caphorous Hydroida.

Char. Hydrothecoe perfectly sessile, more
or less inserted in the stem and branches;
polypites wholly retractile, with a single

wreath of filiform tentacles round a cervical

proboscis
;
gonozooids always fixed.

It includes the genera Sertularella, Di-
phasic, Sertularia, Thuiaria, and Hydrall-
mania.

Bibl. Hincks, Brit. Hydr. p. 233.

SHEEP-TICK. See Melophila.
A species of Trichodectes (spheerocephalus)

is also found as a louse upon sheep.

SHELL op Animals.—In this article

we shall notice the various substances com-
prised under the term shell, in its common
acceptation. See PI. 36. figs. 1-16.

Egg-shell.—As an example of the struc-
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ture of the egg-shell of birds, we may select

the shell of the eg'g of the common fowl.

This is lined internally by a loosely ad-

herent layer of a thin yet firm albuminous
membrane, called the membrana putaminis.

It consists of a number of very slender

fibres, interlacing in various directions. In
imperfectly formed or soft eggs, as they are

called, the fibres present thickenings at irre-

gular intervals, resembling, on the whole,
the nuclear fibres of elastic tissue with the

remains of their formative cells still visible.

On macerating the shell iu dilute muriatic

acid, an outer layer of this membrane, in-

separably adherent in the natural state to

the inner surface of the shell, may be
detached.

The membrane may be heated to boiling

in solution of potash without undergoing
solution, and is insoluble in acetic acid; but
it is coloured by Sehultze's test.

The substance of the shell consists of nu-
merous masses of secretion, or protoplasts,

impregnated with calcareous matter. In
soft eggs, these form rounded, loosely ad-

herent masses (PI. 36. fig. 12), may easily be
detached from the surface of the egg, and
contain but little calcareous matter ; whilst
in the perfect egg they are somewhat angu-
lar from mutual pressure, and abound in

calcareous granules having an imperfectly

radiating arrangement (PI. 36. fig. 13) ; this

is most easily perceived in the inner por-

tions of the shell.

The structure of the shell of the ostrich

presents a curious variety. In a section

parallel to the surface (PL 36. fig. 14) the

protoplast structure is distinctly visible

(although omitted in the figure), but the

calcareous matter is arranged in the form of

triangular plates, often fused together, and
leaving angular interspaces. The perpen-

dicular section is represented in PI. 36.

fig. 15. The former section constitutes an
interesting polarizing object.

Tortoise-shell.—This substance is an epi-

dermic formation, structurally resembling

horn, in so far as it consists of epidermic

cells flattened and united into numerous
superimposed plates. The long-continued

action of solution of potash (from twenty-
four to forty-eight hours), and the subse-

quent addition of water, are necessary to

resolve tortoise-shell into its component
cells.

Shells of the Mollusca.—The structure of

these shells varies in the different orders,

&c. of the class ; and a knowledge of the

respective varieties has been used as an aid
to the recognition of fossils, and the de-
termination of the affinities of the genera,
families, &c.

In the bivalve Mollusca, two kinds of
structure may be distinguished, an outer
prismatic or fibrous, and an inner lami-
nated.

The outer prismatic portion consists of
flattened masses or plates of crowded poly-
gonal prisms, placed sometimes perpendi-
cularly, sometimes obliquely to the surface

,

of the inner layer. These prisms are trans-
parent, and polarize light, possessing a crys-
talline structure, although their forms are
not crystalline but those resulting from
mutual pressure. Transverse sections of
the prismatic structure exhibit a cellular
appearance (PL 36. figs. 4 & 11 a)

; and a
somewhat similar appearance is presented
by perpendicular sections (PL 36. figs. 5
and 11 V). The prisms are pretty easily

separable in the lines of mutual contact,
and often form several superimposed strata.

They frequently contain pigment, either
uniformly diffused through their substance,
or in granules. They also sometimes appear
transversely striated.

The inner laminated portion, which some-
times constitutes the entire shell, is either
white or presents the brilliant iridescent
tints of nacre or mother-of-pearl. It is

often called the nacreous portion, or nacre,
and when polished forms the mother-of-
pearl of the shops. Under the microscope it

exhibits a number of fine lines or grooves,
running in various directions, and probably
corresponding to the edges or intersections

of the strata or laminse of which this por-
tion of the shell is composed ; and it is to
the interference of light ensuing at the sur-
faces of these grooves that the iridescent
colours are usually owing.

In some shells (Terebratulte) there are
tubes traversing the substance perpendicu-
larly (PL 36. fig. 7) or obliquely, or forming
branched horizontal channels (PL 36. fig. 9
a, h) ; in the latter case they are sometimes
connected with rounded cavities (PL 36.
fig. 9 a).

In some Gasteropoda, as Cyprara, the
outer portion of the shell consists of three

layers of similar prismatic structure, hut
with the prisms in eacli layer in alternately

contrary directions. The same may be seen
in some of the outer layers of oyster-shell,

except that the prisms are nearly horizontal

or slightly oblique. Put iu the Acephala
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generally, the structure corresponds to the

inner portion of that of the Cephalophora.
Shell consists of an organic basis, in which

calcareous matter, principally composed of

carbonate of lime, is deposited ; and by
digesting it with dilute muriatic acid, the

latter may be removed, an organic cast of

the original being left. On treating a thin

plate of nacre in this waj', Dr. Carpenter
found that the iridescent colours remained
visible until the membrane was stretched

and the supposed folds obliterated, when
they vanished ; hence this author concludes

that the edges of the folds were the cause

of the interference of light producing the

colours. It appears to us, however, objec-

tionable to this view, that the same struc-

ture and colour are produced by laminated
calcareous and organic matter artificially

formed ; that they are also present after the

edges of the folds must have been ground
away, as in sections ; and that the colours,

in the instance mentioned, might have been

those of a thin plate, and some of the co-

lours of iridescent shell are known to be

those of thin plates. It may be stated here

that Dr. Carpenter considers the lines or

stria} in nacre to be produced by the edges

of folds of a single layer of membrane,
arranged so as to lie over each other in an
imbricated manner. The same author

views the shell of the Mollusca as corre-

sponding to the epidermis of the higher ani-

mals, calcified.

The outer prismatic layers of shell are

secreted by the borders or margins of the

mantle, whilst the inner laminated portions

arise from the outer surface. The growth
of shell is not uninterrupted or constant,

but periodical ; hence the laminated arrange-
ment of its constituents.

In some portions of the shell of the

oyster, &c, the calcareous matter assumes
the form of distinct rhomboidal or hexago-
nal crystals (PI. 36. fig. 10). These appear

to be deposited in the inner laminated por-

tion ; and when detached they leave angu-
lar spaces corresponding to them in form.

In the tooth of the shell of Mija, groups of

radiating prisms are present, forming an
elegant microscopic object.

The prisms existing in the outer portion

of shells have been supposed to represent

cells filled with calcareous matter ; they
have also been regarded as consisting of

aggregations of epidermic cells, the trans-

verse striae (in Pinna') corresponding to

thickenings of the cell-membranes where

the layers come into contact ; and the folded

membrane has been compared to a base-
ment membrane. It is probable, however,
that shell should he regarded as a simple
secretion from the mantle, and as corre-

sponding in structure to egg-shell.

Shell of the Crustacea.—The hard portion

of the integument of the Crustacea, alluded

to at p. 206, possesses a laminated struc-

ture, corresponding to periods of growth,
and giving rise to the appearance of trans-

verse parallel lines in a perpendicular section

(PI. 36. fig. 16). The substance is traversed

by numerous straight, or slightly wavy, very
slender tubes (PL 36. fig. 16), resembling
those of dentine.

Shell of JEchinodermata.—The perforated

structure of the homogeneous basis forming
this substance has been already noticed

(p. 262). In the spines of Echinus, Cidaris,

&c, the calcareous network consists of

slender fibres with large areolae at intervals,

arranged in a somewhat regular pattern,

and traversing a solid homogeneous sub-

stance, which is thus divided into a number
of ribs or pillars. The transverse section of

these is seen in PI. 36. figs. 6 & 6 a.

Dr. Carpenter regards the calcareous net-

work as corresponding to the fibrous struc-

ture of the cutis of the higher animals,

calcified. This view does not, however,
account for the intervening substance.

The method of procuring sections of shell

is noticed under Preparation.
Bibl. Carpenter, Trans, of the British

Association, 1844 & 1847 ; Ann. Nat. Hist.

1843, xii. 376; Gray, Phil. Trans. 1833;
Deshayes, Todd's Cycl. of Anat., 6fC, iv.

556 ; Bowerbank, Trans. Micr. Soc. 1844, i.

;

Lavalle, Ann. cles Sc. Nat. 3 ser. vii.
;

Siehold, Verrjl.Anat.; Brewster, Phil. Trans.

1814, and Optics, 1853; Woodward, On
Shells ; Williamson, Qu. Mic. Jn. viii. p. 35

;

Carpenter, Qu. Mic. Jn. 1860, viii. p. 35,

Mo. Mic. Jn. 1872, vii. p. 177, The Micro-
scope.

SIAGONTHE'RIUM, Perty.—A doubt-
ful genus of Enchelia.

Bibl. Pritchard, Infos, p. 614.

SI'DA, Baird (Daphnia, auct.).—A genus
of Entomostraca, of the order Cladocera,

and family Daphniadse.

Char. Anterior branch of inferior an-
tennas two-jointed, posterior three-jointed

and with a row of spines at its anterior

margin ; legs six pairs.

S. crystalUna (PL 14. fig. 27). The only

species. Aquatic.
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Daphnella belongs here.

Bibl. Baird, Brit. Entomostr. p. 107.

SIDEROLI'NA, Lamk.—Another name
for Calcakina.
Bibl. Carpenter, Introd. For. 199, 223.

SIDY'NUM, Say.—A genus of Tunicate

Mollusca, of the family Botkyllid^:.
S. turbinatum. Amber or orange. On

the underside of shelving rocks.

Bibl. Forbes and Hanley, Brit. Moll.

i. 13.

SILICA.—Is found as an earthy mineral,

in crystals, in the form of sand, the angles

and edges having been removed by friction,

or as amorphous semicrystalline masses in

many rocks and fossils. Connected 'with

organic nature, it is found in or about many
of the Protozoa, forming spiculse and tests,

and in many plants, such as wheat. The
physical characters of silica must be known
before any attempt is made to examine the

microscopical structure of rocks, and they
may be studied in manuals of mineralogy
and in Sorby's paper, Qu„ Jn. Geol. Soc.

Bond. xiv. pp. 4b'5, 4S8. Bat the pheno-
mena of life modify the physical properties

greatly, and spicules, shells, skeletons, and
grains of silica are formed with definite

shapes, yet these are not crystalline. Minute
crystals of quartz (pure silica) are found in

many sands and rock sections ; they belong-

to the rhombohedral system, and usually

occur in six-sided prisms more or less modi-
fied, terminated with six-sided pyramids.
The crystals are sometimes penetrated by
other minerals ; and rutile especially is to be
seen in some crystals, in the form of needles

or fine hairs passing in every direction.

Cavities also occur in quartz crystals, and
are more or less filled with fluid, which
may be water, naphtha, or some mineral
solution. The dendritic or moss-like de-

lineations seen in some forms of silica have
been noticed under Agate, p. 21. They
are not of an organic nature. But organisms
are found in siliceous minerals retaining

some of their proper physical and chemical
peculiarities. Thus in many specimens of

silicified wood where nearly ever}' particle

of the woody fibre has been replaced by
silica (soluble or not), a trace of carbon
may still be found. The carbonate of lime
of the hard parts of most Invertebrata is

often found replaced by silica of various

colours ; and hence the exceeding beauty of

polished thin sections of silicified sponges
and corals. Chandler Roberts has noticed
the organic appearances in colloid silica

obtained by dialysis ; but they only occur in

the hydrate which has been dried from a
jelly in the air, and not in the solid hydrate
obtained by evaporation in vacuo. The
appearances resemble the cells of mildew,
but they do not blacken by sulphuric acid.

Many interesting attempts have been
made to discover the explanation of the

phenomena of the deposition of silica in or

on the sarcode of organisms by comparing
them with those observed during the de-

composition of silicic fluoride, and the pre-

cipitation and aggregation (non-crystalline)

of the silica. Schultze's formation of arti-

ficial diatoms was carried out as follows :

—

To obtain the artificial diatoms, powdered
glass and fluor-spar are acted on by sulphuric
acid. If no heat is used the silicic fluoride

gas rises slowly, and if allowed to impinge
against threads of cotton moistened with
water a decomposition takes place ; one
third of the silicon unites with the oxygen
of the water, and is thrown down. If the

gas is passed quickly through water, the

precipitate takes place in white flakes,

quickly choking up a small tube. When
the moist cotton threads are used and the

process goes on slowly, a great quantity of

irregular sausage-like tubes is formed ; and
when these are well washed and crushed
under a covering slide, the diatom patterns

will be seen with high powers. Slack,

from whose essay (Mo. Mic. Jn. 1870,

p. 182) this is quoted, states that " An
examination of the artificial diatoms shows
that purely chemical and physical consi-

derations will account for the varieties of

pattern we notice in natural diatoms ; and
their living structure appears only to pro-

vide the conditions under which the sili-

ceous precipitation takes place according to

the ordinary laws of chemical and molecular
coalescence." Still it is evident that the

silica of the diatom is absorbed by the
sarcode during the process of digestion and
assimilation of food which contained it, and
that the deposition (so regular for certain

species) is regulated by that mysterious
" life " which controls the chemical and
molecular coalescence. The same author

has remarked on the siliceous deposit in the

Pinnulariee, and notices the conformation of

the siliceous deposit of the valves of Eupo-
discus ciri/ns to the general plan ofdeposition

in simple forms. Slack has drawn atten-

tion to the films and beads of silica, which
more or less resemble organic structures.

Amongst the higher cellular plants, per-
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haps the siliceous development within the

Equisetum is the most interesting, and it

may be compared with that of the cuticle

and hairs of many grasses. All are splendid

objects for the action of polarized light.

Bibl. Books on Mineralogy ; Sorby, op.

cit. ; Roberts, Jn. C'hem. Soc. 18C8, p. 275
;

Slack, Mo. Mic. Jn. passim, and June 1874,

p. 277
;
Carpenter, The Microscope, pp. 383,

420.

SILK.—This valuable substance is se-

creted in Insects by two glandular organs,

described under Insects, Spinning-Organs.

The fibres of which it is composed are

cylindrical or somewhat flattened, solid,

tolerably highly refractive, and free from
structural markings of any kind.

Chemically, silk consists of a proper silk-

cylinder, consisting of fibroine and forming
the principal part of the fibres, surrounded

by a coat of albumen, upon which is a layer

of gelatine. The fibres also contain a small

quantity of fat and colouring-matter.

Fibres of silk may easily be distinguished

from those of linen or cotton by the appli-

cation of Millon's or Schultze's test, both of

which colour the silk, but neither of them
the linen or cotton. The test for cellulose

is equally applicable to the same purpose.

Bibl. That of Chemistry.
SIMULTANEOUS BUNDLES. See

Vascular Tissue.
SIPHONA'CEiE.—A family of Con-

fervoid Algae, either marine, aquatic, or

growing on damp ground ; characterized by
the individual fronds being composed of

large branched cells, the contents of which
expelled in various forms serve for the

reproduction. The fronds mostly have a

more or less compound character, either

from regular ramification, or by a kind of

stoloniferous multiplication at the base of

the cells ; and in Hydrodictyon, which seems

best placed in this family, the cells are

always connected together by their extre-

mities, so as to form a net-like frond. In
the majority of the genera the cell-contents

are green ; in Achlya, however, they are

brownish or almost colourless. The modes
of reproduction exhibit considerable diver-

sity, and are probably still imperfectlyknown
in most of the genera. C'odium, Bryopsis,

and Achlya are reproduced by the discharge

of the contents of certain cells in the form
of numerous small ciliated zoospores. Vau-
cheria is increased by large elliptical solitary

zoospores, covered with vibratile cilia ; in

Hydrodictyon the cell-contents are con-

verted into a multitude of ciliated zoospores,

which unite to form a new net or frond

before leaving the parent cell ; while in

Botrydium the cell-contents are said to be
discharged in the condition of motionless

gonidia ; but we imagine this point is not

quite certain. In addition to the gonidial

reproduction, spores have been discovered

in Achlya and Vaucheria, and will probably

be found in the rest. In Achlya these occur

in special lateral sporangial branch-cells.

In Vaucheria they also occur in special

branch-cells, here, however, accompanied by
antheridial cells, which produce sperma-

tozoids, fertilizing the sporangia! cell. From
the fact that orifices have been observed in

the wall of the sporange of Achlya, it is

possible that an impregnation occurs there

also. Spores have not yet been observed

in the other genera ; but it is to be expected

that they will be found in them also. More
particular details on the very interesting

genera of this somewhat heterogeneous fa-

mily will be foimd under their respective

heads.

Synopsis of British Genera.

1. Codiiim. Filaments green, branched,

closely interwoven into a spongiform frond,

producing biciliated zoospores in sporangial

cells borne on the sides of the erect clavate

branches. Marine.

2. Bryopsis. Filaments green, free, pin-

nately branched, producing two- or four-

ciliated zoospores in the extremities of the

branches. Marine.

3. Vaucheria. Filaments green, more
or less branched, continuous, producing in

their apices large solitary zoospores covered

with cilia ; also bearing lateral globose spo-

rangial cells and hook-like antheridial cells

(" horns "). Marine or aquatic, and still

more commonly on muddy ground, damp
garden-pots, &c.

4. Botrydium. Frond a spherical green

vesicle seated on a ramified filamentous

base, the cavity of the whole continuous,

the ramified base producing new vesicles

(sporanges) by stoloniferous growth. Mul-
tiplied by the granular contents of the vesi-

cle discharged by a rupture at the summit.
On damp (mostly clayey) ground subject

to floods.

5. Hydrodictyon. Frond a green bag-
like net, with usually pentagonal open
meshes, formed of cylindrical cells con-

nected by their ends. Reproduced by ci-

liated zoospores formed in the " link "-cells,
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uniting together and forming a perfect mi-
niature net before escaping from the parent
cell.

6. Achlya. Filaments colourless or light

brownish (like the mycelia of Fungi), free,

slightly branched
;
producing numerous bi-

ciliated zoospores in the apices of the fila-

ments, and spores in globose lateral sporan-
gia! cells. On dead flies, fishes, or sometimes
on decaying vegetable matter in water.

See also Pythium.
Bibl. See the genera.

SIPHONI'NA, Eeuss.—A low form of

Planorbulina, having open-mouthed tubes
leading off the pseudopods from the cham-
bers, aud large-necked septal orifices. Re-
cent and fossil in the Mediterranean area.

Bibl. Parker and Jones, Ann. N. H, 3.

xi. 94.

SIPHONOPHORA.—A subclass ofHy-
drozoa. They are the oceanic Hydrozoa.

Bibl. Huxley, Phil. Trans. 1849.

SIPHONOSTOMA (Parasita, orPcecilo-

poda) .—An order of Crustacea.

Char. Body often almost entirely enclosed

in a buckler, consisting generally of one,

sometimes of two pieces ; mouth suctorial

;

legs formed for walking or prehension, or

partly branchiferous and fitted for swim-
ming. Parasitic upon fishes, &c.

These animals (PL 14. figs. 7, 23, 24, 36,
and PI. 15. fig. 1), which often present the
most extraordinary forms, are found mostly
affixed to the gills of fishes by means of
hooks, arms, or suckers, arising from or

consisting of modified foot-jaws. In some,
the cephalothorax is distinct from the abdo-
men, and the head is more or less distinct

from the thorax ; whilst in others the body
presents more of a worm-like form, is occa-
sionally ringed or segmented, and sometimes
exhibits simple or branched lateral lobes or

processes. The antennse are mostly rudi-

mentary. Flattened elytriform dorsal ap-

pendages are sometimes present. The ros-

trum is conical, tubular, aud furnished with
two setaceous or styliform mandibles. The
alimentary canal is straight, without a
gastric expansion, and its orifices at the

two ends of the body. In some, branchial

plates form the respiratory organs ; but
in most the same office is performed by
the skin.

The sexes are distinct, although they are

not known in all the species. The males
are smaller than the femnles. The ova are
often attached to the lower part of the body
of the females, either contained in external

ovaries, or simply glued together by the
secretion from a special gland, and forming
long, cylindrical, straight or convolute ap-
pendages. The young animals have but
few legs, swim freely, and frequently re-

semble the young of Cyclops.

Bibl. Baird, Brit. Entomostr. ; M.-Ed-
wards, Hist. Nat. Crust, iii. ; Siebold, Ver-

ffleich. Anat.
SIPHOPHYCE'yE.—An order of Uni-

cellular Alga;, which includes the Hydro-
gastreae and Vaucheriaceas.

SIPIIULE'L—A tribe of the series Ra-
malodei, family Lichenacei.

Char. Thallus podetiiform ; apothecia

unknown.
Bibl. Leighton, Brit. Lich. Flora, p. 3.

SIROC'ROCIS, Kutz.— Probably the
mycelium of a fungus.

Bibl. Kutzing, Sp. Ah/, p. 153.

SIROGO'NIUM, Kutzing.—8. notabi!e=
Mesocarpus notabilis, Hass. ; 8. sticticum=
Spirogyra (Zygnema, Hassall) stictica; S.

breviarticulatum= Spirogyra curvata.

SIROSIPHON, Kutz.—A genus of Os-
cillatoriacere (Confervoid Algas), which
should perhaps have been placed under the
older name of Hassallia. This genus is

principally distinguished by the solitary

branches passing oif from the sides of the
rather rigid filaments, the branches arising

fromlongitudinal division and lateral growth
of interstitial cells. The plants are found
on wet moors, rocks, &c. Two species seem
to be established—& ocellata (PI. 4. fig. 12)
and <S'. conipaeta ; others appear doubtful.

Bibl. Hassall, Brit. Fr. Alg. p. 231,
pis. 77, 78 ; Kutzing, Spec. Alg. p. 315, Tab.

Phi/c. ii. pis. 36, 37.

SKELETON LARVA.— The larva of
Corethra plwmieornis, a dipterous insect, of
the family Tipulidte.

It is very transparent, and shows well
the internal structure.

Bibl. "Westwood, Insects, ii. 515 ; Prit-

chard. Micr. Illustr. 50.

SKELETONE'MA, Grev.—A genus of
Diatomacere.

Bibl. Grev. Micr. Trans. 1865, p. 43.

SKIN OB INTEGUMENT OF ANIMALS.
Three parts are distinguishable in the skin :

an outer or cellular, forming the epidermis

;

an inner fibrous, or cutis vera : aud an inter-

nal or subjacent, known as the subcutaneous
cellular tissue. The two former constitute

the skin proper.

The cutis vera or corium (fig. 041 e) con-

sists of areolar and elastic tissue, with fat-
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cells, blood-vessels, nerves, absorbents, and
unstriated muscular fibres. Tbe fibres of

the areolar tissue are variously interlaced

and united into interwoven bundles, form-
ing a tolerably dense and firm tissue, with
small areolae, and sometimes presenting

lamina?. Tbe elastic tissue is less abundant
than the areolar, and consists of networks
of finer or coarser fibres.

The outer surface of the cutis gives

off a number of conical processes or papilla?

(fig. 641 e), which are frequently bifid,

lobed, or arise several from a common base.

In many parts of the skin they are arranged

in more or less regular rows.

The papilla? are of two kinds, the nervous

and the vascular. Medullated nerve-fibres

Fig, 641.

are present in the former, and pass to the
bodies termed tactile corpuscles by Meiss-
ner ; but the latter kind only contain loops
of capillary blood-vessels.

Tactile corpuscles.—These are commonest
in the papilla? of the terminal phalanges of
the fingers. Meissner states that there are

on each of these 108 tactile and 400 vascu-
lar papilla?. They occur in smaller num-
bers on the palm of the hand and on the
sole of the foot, and on the back of the
hand and foot. Like the Pacinian bodies,

they are the terminal structures of medul-
lated nerves ; but the true endings of the
axis-C3'linders have not yet been determined.
The medullated nerve-fibres, after pursuing
a tortuous course beneath the cutaneous

Fig. 642.

l-M

;' -" '-i
: -

d

Fig. 641. Perpendicular section of the skin of the nnder surface oftheendof the thumb, through three furrows,
a, cuticle; b, rete mucosum ; e, cutis vera; d, upper part of subcutaneous tissue; e, papilla? of the cutis

; f, fatty

tissue;
ff,

sudoriparous glands ; h, sudoriparous ducts ; i, orifice of the latter. Magnified 20 diameters.

Fig. 642. Papilla? from the skin of the under part of the end of the finger, a, axial body; 6, nerve; c, its ter-

minal loop ; d, d, loops of capillary blood-vessels. Magnified 250 diameters.

papillae, here and there penetrate particular

papilla?, which as a rule are destitute of

blood-vessels and terminate in the tactile

bodies. These are made more apparent by
hardening the skin in solution of chromic
acid, or by adding solution of potash, soda, or

concentrated acetic acid to fresh skin. Broad

and but slightly elevated papillae (fig. 642 a)

will then be seen containing oval corpuscles

that equal them in length, and have a dia-

meter of 002 to 0-045 of a millim. They
are conspicuous for their rigid aspect and
their transverse striation, which is partly

owing to the presence of fine lines, and



SKIN. [ 704 ] SKIN.

partly to fusiform and transversely placed

highly refractive nuclei. A medullated
nerve (6) -fibre enclosed in a sheath contain-

ing many nuclei runs sometimes to the lower
pole or as far as the middle or even to the

extremity of the corpuscle, frequently wind-
ing once or more times round it; and at

these places the corpuscle is constricted.

At length the nerve suddenly loses its

medulla, and is no longer to he traced.

Some discrepancy of opinion exists upon
all these points; and specimens that have
been prepared with chloride of gold prove
that from four to six nerve-fibres can be
traced in the corpuscle running either

obliquely or longitudinally.

The Pacinian corpuscles (see Pacinian
or Vater Corpuscles) are constantly

present on the cutaneous nerves of the

ringers and toes and of the palm and sole, but
they are rarely found elsewhere in the skin.

They are supplied, like the tactile corpuscles,

with a medullated nerve. Besides the nerve-

fibres thus supplying these bodies, there is an
abundant non-medullated nervous plexus

which is said to end by free extremities

Fig. 643.

Perpendicular section of the skin of the Negro, a,
papilla of the cutis ; 6, deepest and most intensely
coloured layer of elongated perpendicular cells of the
rete mucosuni ; c, upper layer of the rete ; d, cuticle.

Magnified 250 diameters.

644.

Under surface of the epidermis of the palm of the hand, <r, ridges corresponding to the furrows between the
ridges of the cutis; h, ridges corresponding to the furrows between tsta+> rows of papilla?; c, sudoriparous ducts ;

d, their broad insertions in the epidermis; e, depressions corresponding to the papilla*.

Magnified about 20 diameters.
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between tie cells of the raucous or lowest
epithelial layer. Nevertheless this sup-

posed termination can only he seen with
great difficulty and doubt, after manipu-
lation and staining with chloride of gold
and acetic acid. How the supposed ter-

mination of the non-medullated fibre

amongst cells which are known to have
hair-like processes can be satisfactorily de-

termined is much to be wondered at.

The vascular papillae are traversed by the
terminal loops of the cutaneous capillaries

(fig. 642 d).

The cutis is continuous beneath with the

subcutaneous cellular or properly areolar

tissue (fig. 041 cl), which is of a much more
lax texture than the cutis, presenting large

areola filled in most but not all places with
fatty tissue (fig. 641/).
The cutis is everywhere covered externally

Kg. 645.

Section of the skin of the heel parallel to the surface,

through one entire ridge of the skin and part of two
others ; showing the arrangement of the papillae in rows
corresponding to the ridges of the cutis, a, cuticle

between the ridges; b, rete mucosum ; c, papilla?; d,

portion of the rete mucosum between papilla? arising

from a common base ; e, sudoriparous ducta.

Magnified 60 diameters.

with a thin membrane, and this by the epi-

dermis, which is a semitransparent coat,

containing neither vessels nor nerves,

moulded as it were upon the surface (fig.

043) and filling up the intervals between

the papillae (fig. 644). The variously ar-

ranged lines seen upon its outer surface are

depressions corresponding to those existing

upon the cutis between its rows or groups

of papillae.

The epidermis consists entirely of nu-

cleated cells ; and two distinct layers are

recognized in it (fig. G43j, an inner forming
the rete mucosum (fig. 043 c), and an outer

or cuticle (fig. 643 r7). The rete mucosum
is softer than the cuticle, and is frequently

of a brownish colour, froni its cells, espe-

cially the deepest, containing granules of

pigment. These cells are not all of the

same form, those immediately applied to

the cutis being somewhat elongated and
arranged perpendicularly upon its surface

and probably have no cell-wall (fig. 643 b).

The next are cubical ; and their surface

often exhibits flat ribs or teeth. The cells

of the next three rows are polygonal, and
contain one or more nuclei; they have a

distinct cell-wall, and some have hair-like

processes.

The cells of the cuticle are colourless,

flattened, often wrinkled or folded, and
correspond to the pavement epithelium of

the mucous membranes.
See Hatr, Sebaceous Follicles, and

SuDOBiPAEors Glands.
In the examination of the skin, sections

must be made with Valentin's knife, and
these treated with acetic acid, solution of

potash, dilute nitric acid, &c. The blood-

vessels are well seen as regards general

arrangement in injected preparations, some
of which, as those of the pulp of the finger,

form very beautiful objects. The epidermis

is easily separated by maceration.

The integument of animals is noticed

under the respective heads of the classes.

It must be remarked that the terms epi-

dermis and cuticle are generally used syno-

nymously.
Bibl. Kolliker, Mile. Anat. i., and Ge-

webelehre ; Todd and Bowman, Phys. Anat.

&c. ; Meissner, Beitr. z. Anat. u. Phys. cler

Haul, Leipzig, 1803 ; Biesiadecki, in Strie-

ker's Hum. e}- Comp. Anat.
SMABIS, or Smaeldia, Latr.—A genus

of Arachnida, of the order Acarina, and
family Trombidina.

Char. Palpi slender, inserted upon a re-

tractile rostrum ; mandibles sword-shaped
;

bodv entire, narrowed in front ; coxae stout,

distant, the anterior articulated to a fixed

eminence upon the body ; legs palpa-

torial (used also as palpi), the anterior

longest.

S.papillosa (PL 2. fig. 30; a. mandible).

Body vermilion-coloured, broader in front,

2z
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depressed, covered with short cylindrical

papillaa rounded at the end.

Found upon the trunks of trees, and in

moss.

Fusiform scales replace the papillae upon
the legs, palpi, and rostrum.

Several other species are found in moss,

upon fallen leaves, and on the debris left

after inundations.

Bibl. Duges, Aim. ties Sc. Nat. 2 ser. i. 16

& 34 ; Gervais, Walekenaer's Apt. iii. 173.

SMUT. See Ukrdo.
SNAILS, WATER-.—Most microscopic

observers, ever anxious to determine the

unknown cause of the curious circulation

or rotation (Rotation) taking place in cer-

tain water-plants, as Yallisneria, Anacharis,

&c, keep these growing in large glass ves-

sels, as confectioners' jars, or other reservoirs

("Vivaria). These plants, and the sides of

the vessels, are, however, very apt to be-

come overgrown and obscured by Confervoid

Algfe (as (Edogoniwri), Palmellaceae, &c,
which may be prevented by keeping water-

snails in the water, as species of Limnceus,

Physa, Bi/thinia, Planorbis, &c. The latter

are best for this purpose (the shell is flat-

spiral). If Desmidiacese, Diatornacefe, In-

fusoria, &c. are to be preserved, the snails

must be carefully excluded, because many
of these are consumed by them, and will

not live, as the bottom of the vessels soon

becomes covered, when snails are kept, with

a load of excrement. The characters of the

snails are too long to be given here. The
gelatinous masses of ova are found adhering

to water-plants.

See the Bibl. of Mollusca.
SNOW.—The various forms presented by

ice or crystallized water in the form of snow
constitute beautiful although fugitive mi-
croscopic objects.

The crystals belong to tha rhombohedric
or hexagonal system. Several hundreds of

forms have been observed, and many of

them figured. Among them may be men-
tioned hexagonal or dodecahedral plates,

hexagonal prisms, single, arranged in a

stellate form, or terminated by rectangularly

placed plates or secondary groups of needles,

hexagonal pyramids, &c. The angles of

these forms frequently constitute secondary

centres, around which other similar or dis-

similar forms are aggregated. By some
authors these forms are regarded as skeleton

crystals.

See also Red Snow.
Bibl. Scoresby, Account of the Arctic

Per/ions ; Kiimtz, Metcoroloyie ; Glaisher,

Micr. Joiirn. 1855. iii. ; Naumann, Mem. d.

Minerahgie.
SODA—Kolliker recommends a solution

of caustic soda, in preference to potash, for

the resolution of some of the tissues into

their component elements. We have been
unable to detect any marked difference be-

tween the action of these two solutions

;

and the former has the disadvantage of lift-

ing the stopper from the bottle by the crys-

tallization of the carbonate formed, so that

it is with difficulty preserved.

PL 0. fig. 15 represents the crystals of

oxalate of soda ; and fig. 19 those of the

nitrate (Urea).
SODIUM, Chloride of, or common

salt.—The crystals of this salt belong to

the regular system. The most common
form is the cube terminated by quadrangu-
lar pyramids or quadrangular pyramidal
depressions, rectangular tables, &c. Schmidt
endeavours to show that the primary form
of the crystals is the octahedron, and that

the cubes are twin octahedra. The crystals

do not polarize light.

Bibl. Schmidt, Entiairf em. ally. Unter-

such. fyc. p. 90, and the Bibl. of Chemistry.
SOEMMERING, Mirror of.—Intro-

duction, p. xix.

SOLENOPH'RYA, Clap, et Lach.—

A

genus of Acinetina (Suctorial Infusoria).

Char. The form is sessile and has a sheath,

the suckers are not branched but simple and
attached separately to the body. Found
attached to roots of Zemna minor at Berlin.

Bibl. Clap, et Lach. Etudes, p. 389.

SO'LIUM, Heib.—A genus of Biddul-
pkieas (Diatomacere).

Bibl. Rabenht. Fl. Eur. Ala. i. p. 319.

SOLORI'NA, Ach.—A genus of Parme-
liaceous Lichens, intermediate between Pel-

tir/cra and Sticta. S. crocea and S. saccata

occur in mountainous districts.

SOMA'TIA.—Minute amyloid corpuscles

in the fovilla of pollen, size j of a blood-
corpuscle. They exhibit oscillating move-
ments.

Bibl. Saccardo, Nuovo Gioni. Bot. Ital.

1872, p. 241 ; Qu. Mic. Jn. 1873, p. 295.

SORAS'TEUM, Kiitz.—A genus of Pedi-
astrefe (Desmidiacese).

Char. Frond or family solid, globular,

composed of cuneiform or cordate cells,

somewhat compressed and united into

globular families ; their narrow ends meeting
in the centre are broadly emarginate or

divided.
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Bibl. Archer in Prit. Infus. p. 755

;

Rabenht. Fl. Eur. Alg. iii. p. 81 ; Carter,

Ann. Nat. Hist. i860, December.
SORI'TES, Ekr. See Amphisorus aud

OltRITOT TT'T'
,
',{

SOROSPORA, Hass.—A genua of Pal-
inellaceas (Confervoid Algee) not clearly

distinguished from Glceocapsa and Proto-
coccus.

Bibl. Hassall, Brit. Freshw. Alga,

p. 309.

SOROTHE'LIA, Korb.—A genus of Mi-
cro-lichens, parasitic on the thallus of Plyc-

tis argena.

Char. Spores 8, 2-locular, brown.
Bibl. Lindsay, Qu. Mic. Jn. 1869, p.

343.

SO'RDS.—The name applied to the ag-
gregation of sporanges of the Ferns ; some-
times applied also to the groups of spores in

the Florideous Algse.

SPATHID'IUM, Duj.—A doubtful genus
of Infusoria, of the family Leucophryiua.

Char. Body oblong, thicker and rounded
behind ; thinner, broader, and obliquely
truncate in front.

S. hyalinum (Lrucophrys spathula, E.)
(PI. 24. tigs. 75 & 70). Hyaline ; anterior

margin with irregularly arranged minute
black points.

Ehrenberg figures a row of cilia at the
anterior end of the body.

Bibl. Duj. Infus. p. 458 ; Clap, et Lach.
Etudes, p. 230.

SPATHULA 'RIA, P.—A genus of Hel-
vellacei (Ascomycetous FungiJ, with a fer-

tile head running down the stem on either

side. >S. Jlavida is one of our prettiest

Fungi when in perfection.

Bibl. Grev. t. 165; Berk. Outl, t. 21.

fig. 7 ; Cooke, Handb. p. 661.

SPERMATIA.—The minute corpuscles

supposed to represent spermatozoids in the
Lichens (PI. 29. figs. 3, 15, 16) and Fungi
(PI. 20. figs. 2, 3, 4).

SPERMATOZO'A or SPERMATO-
ZO'OIDS (PI. 41).—Constitute the male
element of the generative process, and
present a great variety of form in the

animal kingdom.
Infusoria. Balbiani and G. Midler have

described thread-like bodies which are

developed within the nucleolus (see Infu-
soria, p. 407).

Spongida. Huxley described spermatozoa
in Tethya, and Lieberkiilm in Spongilla

;

they have an oval head and a thread-like

prolongation.

Cxlenterata. The Actinozoa have minute
seminal bodies which have a round or
ovoid head and a long filament ; and this is

the case with such Hydrozoa as Pelagia for
instance.

Annuloida. The Echinodermata have
spermatozoa with a pin shape, for example
in Holothuria, Spatangia, and Echinus.
The Nematoda, except Pentastomum, in

which the spermatozoa are linear, have
them of very different shapes. Some con-
sist of a roundish or oval corpuscle and a
short rigid peduncle, as in Strongylus

; Oor-
dius has them in the shape of short rods.
The Rotifers, according to Kolliker, have
linear-shaped spermatozoa, with small club-
shaped heads; there is some doubt about
this, however. But Leydig described those
of Notommata as sickle-shaped bodies
with nucleus and nucleolus, and an undu-
lating membrane at the border ; he also
observed thick rod-like bodies with a cen-
tral thickening. Probably the first are not
and the last are spermatozoa.

Annelida. The earthworm has sperma-
tozoa somewhat thickened at one end so as
to present a thick rod there ; and another
genus has them very attenuated and spirally

coiled. In the leech they are very delicate
short thin fibres.

Arthropoda. The spermatozoa have great
uniformity of shape amongst the Insecta,

and are capilliform threads pointed at each
extremity ; but the anterior end is slightly

thicker than the other. An angular appen-
dage is adherent to one end in the Locustidce.

Arachnida. Great diversity of the shape
of the spermatozoa exists in this group.
In Scorpio the hair-like form is seen. In
Tardigrada they are fusiform, with an oval
head, whence proceed two vibrating threads.
In the Aranese seminal cells have been de-
scribed by V. Siebold, and long, curved,
club-shaped bodies with a short appendage
as true spermatozoa (in Clubiona) by Wag-
ner and Leuckart. In Epeira, however,
the tail end does not exist. The Acaridae
have spheroidal, fusiform, club-shaped, and
rod-like spermatozoa.

Myriapoda. The spermatozoa are of two
types. In the Chilognatha they are fusi-

form, conical, and cocked-hat-shaped ; and
in Chilopoda they are long mobile threads.

Crustacea. In Balanus and Lepas the
spermatozoa are simple and capilliform.

In Cyclops they are rod-shaped, with two
coils, and in Cyclopsina they are oval.

Zenker and Metschuikow state that the
2z2



SPEEMATOZO'A. [ 708 ] SPEEMATOZO'A.

spermatozoa of the Ostracoda possess a very
remarkable and complex form. In Ct/pris

ovum they are three times the length of the
animal, and have the form of a coiled rod
bordered lengthwise by a spiral plate.

Those of Oythere viridis have a lash with
one broad abrupt extremity, and also a more
pointed one, to which a pedicel is attached

at right angles, and which appears to be
twisted like a ribbon round its axis.

The Decapoda have spermatozoa in the

form of thick cell-like bodies that give off

fibrous processes like rays; possibly the

rays can be drawn into the head, which
becomes spheroidal. Mysis has them
capilliform in shape ; and Crangon and
Palcemon have them as flattened vesicles,

from the centre of which a short spur pro-
jects. The Amphipoda have spermatozoa
in the form of stiff threads pointed at either

extremity, or they may have, as in Azcllus,

a cylindrical pointed appendage which is

bent angularly.

Molluscoida. The spermatozoa of Polyzoa
have usually the shape of a pin with a more
or less flattened head. In Fhtstra carnosa

they are linear and slightly sinuous. In
Alei/onidium they exhibit a pointed body
with a flat and a bulging side and with an
attached fibre, which is thickest in the
middle. In the Salpida? the hair-like form
reappears ; whilst in the Ascidia the head
is cylindrical, pyriform, or elliptical, and
the body capilliform.

Mollusca. In the Lamellibranchiata cylin-

drical, oval, or pyriform bodies exist, with
delicate capilliform tails. In Pteropoda the

spermatozoa are thickened at one end and
then slightly twisted, whilst the other end is

continued into a true thread, which, just

before its termination, dilates into a small
vesicle. In the Gasteropoda there is much
diversity of form. In some ( Chiton, Trochus,

Patella) the head is oval, pyriform, or

sometimes constricted in the middle ; in

others (Turbo, Buccinum, Purpura) the

shape is capilliform, and pointed at both
extremities. In Doris the fibre increases in

thickness towards the extremity, and appears
slightly twisted. Two forms occur in

Paludina riripara : one is short and twisted

like a corkscrew at its upper end, whilst the

other is larger and rod-like, with a bush of

short fibres. In Alalanta, amongst the

Heteropoda, the spermatozoa are elongated

and anteriorly thickened bodies, which
gradually attenuate to a very delicate fibre.

In Cephalopoda the spermatozoa are cylin-

drical, with a delicate capilliform appen-
dage ; or, as in Octojms, they form hair-like

structures.

Pisces. The spermatozoa of Amphio.vus
are thread-like bodies with roundish heads

;

and those of the Petromyxidae are rod- or

egg-shaped. The osseous fishes have them
as small pin-shaped bodies ; and in some
(Cobitis) there is a second enlargement.

Those of the Salnionidre have an elongated

head, pointed anteriorly so as to resemble

the heart on a picture card, and consisting

of two parts separated from each other by a

slight groove. The Sharks and Bays have
spermatozoa which are larger than those

just mentioned, and are provided with a

fusiform and frequently spirally twisted

head.

Amphibia. The spermatozoa of the Tritons

and Salamander are remarkable objects.

The fusiform head is continuous with a

long thread, to the margin of which an un-
dulating border is attached like a frill. In

the Frogs, Rana esculenta has spermatozoa

with a capitate extremity, thick and cylin-

drical, but P. temporaria has a linear form.

Peptilia. The spermatozoa of the scaly

reptiles have a thickened cylindrical or

fusiform head, with a long tail.

Ares. A similar form occurs in birds.

The head^is either simple, cylindrical, and
straight, as in the Pigeon, Heron, Gull, &c,
or it has acute edges, and is twisted spirally

(Canary).
Mammalia. Instead of the long head of

the spermatozoa of birds, those of the Mam-
malia have a thickened capitate extremity,

approximating more or less to the form of a
disk ; their tail is not so long or so delicate

as that of Aves. In the Pig the head is

oval, with a recurved point, and is equally

flattened on the two sides. Those of the

Bull, Sheep, and Horse possess a similar

form. Amongst the Rodentia their shape

is very various. In the Babbit the capitate

extremity is oval, flattened at the sides, and
truncated where it is attached to the thread-

like tail. In the Guinea-pig it forms an
almost circular disk that presents a cap-like

appendage at the upper border. Those of

the Bat and Mouse have a hatchet-shaped

head and long tail. In the Dog the head is

pyriform: in the Cat it is oval, the tail arising

from the broader side. The spermatozoa of

the Hedgehog have a truncated head, with
lateral insertion of the tail. Those of the

Bat are truncated and oval, with a tail

attached to the middle of the lower border.
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In the Monkey the head is oval, with the

broader extremity towards the tail. In
Man the spermatozoa present an oval head,
with a thickened and rounded posterior

border, to which the tail is attached. The
head is prolonged anteriorly into a thin disk

slightly depressed in the centre. The
thickening is sometimes greater on one side

than on the other.

In minute structure the spermatozoa
probably consist of two parts—a structure-

less investment and contractile contents.

In the Bear there are three band-like bodies
in rows on the tail. The spermotozoa are

motionless in some, but are mobile in others

and in the majority of animals. The move-
ment is either amceboid or produced by
lashing of the protoplasm of the interior,

assisted by the undulating membranes when
they exist. Spermatophores, or sperm-ropes,

occur in the Cephalopoda in bags containing

spermatozoa, which are transferred to the

female organ. In some insects the)' have
the form of a pedunculated globule {Lepi-

dopterd) ; but in Carabeea the spermatozoa
are . aggregated in band-like strings. In

Tubifex, one of the Annelida, these string -

like masses have also been described.

Spermatozoa may be best examined and
preserved by washing them with distilled

water, and drying them upon a slide.

See Testes.
Bibl. Kblliker, Mik. Anat. ii. 393 ; id.

Sieb. u. Kbll. Zeit. vii. 201; id. Beitr. z.

Kenntn. d. Gesclrfeehts. d. wirb. Thiere
;

Siebold, Vergl. Anat., passim ; Czerinak,

Sieb. u. Soil. Zeit. ii. ; Wagner, Todd's Cycl.

of Anat. 8,-e. iv., art. Semen ; id. Physiology,

by Willis ; Leuckart, Wagner's Sandwort,
d. Phys. iv. 819 ; Beneden, Anat. Comp.

;

Dujard. Observ. an Microsc. ; Owsiannikoff,

Mo. Mic. Jn. i. p. 312 ; E. Ray Lankester,

Qu. Mic. Jn. 1871 ; St. George, in Strieker's

Hum. Sr Comp. Hist. ii. p. 141, and Bibl.

SPERMATOZO'IDS, or ANTHERO-
ZO'IDS.—The terms applied to the struc-

tures produced in the antheridia of the

Crj'ptogamia, regarded as analogous to the

spermatozoa of animals, and as the agents of

fertilization of the germ-cell. In the Mar-
sileacefe, Lycopodiacese, Equisetacere, Ferns
(PI. 32. fig. 34), Mosses (PL 32. fig. 33),
Hepatica? (PI. 32. fig. 32) and Charaeese

(PL .32. fig. 31), they are ciliated spirally-

coiled filaments, exhibiting very active

spontaneous motion. In the Fucoid Algse,

they are globular cells bearing two unequal
cilia moving actively. In the Floridere

they are minute globular cells, and neither

cilia nor movement have been certainly

demonstrated. In the Lichens and Fungi
the Spermatia (PI. 20. fig. 4; PL 29.

fig. 15) appear to represent the sperma-
tozoids of the other classes, and they seem
to be devoid of spontaneous movement.
The details respecting these bodies are

given under their respective classes.

Bibl. Thuret, Aim. d. Sc. Nat. 3 ser. xiv.

p. 214, and xvi. p. 5 ; Schacht, Die Sperm,
im Pflariz. 1864, & Qu. Mic. Jn. 1865.

See also under the families.

SPERMOGONIA—The supposed an-
theridial structures of Lichens (PL 29.

figs. 2, 13, 15) and Fungi (PL 20. figs. 1

and 4).

SPERMOSI'RA, Kiitzing.—A genus of
Nostochacese, growing in salt marshes,
containing two British species ; known
from the other genera by the disk-shaped
or lenticular cells; but the filaments are

liable to be mistaken for a Nostoc in the
young state.

1. Spermosira litorea, Kiitz. Filaments
1-3600" thick, straightish, seruginous; ordi-

nary cells confluent, very short ; sporangial

cells at first green, depressed -spheroidal,
1-3000" in diameter, granulate, fuscous
when mature ; vesicular cells transversely

elliptical, not wider than the ordinary cells.

Kiitzing, Tab. Phyc. vol. i. pi. 100. fig. 3

;

Harvey, Phyc. Brit. pi. 93. fig. C, Manual
of Brit Ah/. 2nd edit. pi. 27 E. In muddy
brackish ditches.

2. S. Harveyana, Thwaites. Filaments
much curved ; cells nearly as long as broad

;

sporangial cells exactly spherical, almost
twice the diameter of the ordinary cells;

vesicular cells subquadrate, rather longer
than wide, about as wide as the ordinary
cells. Harvey, Phyc. *Brit. pi. 173 C. In
muddy brackish ditches.

Bibl, As above, and Rabenht. Fl. Bur.
Ah/, ii. p. 185.

SPHACELA'RIA, Lyngb.—A genus of
Ectocarpaeere (Fucoid Alg»), containing a
number of species, two of which, S. scoparia

and iS'. cirrhosa, are common. They have
jointed, rigid, distichously branched,feathery
filamentous fronds, of an olive colour, a few
inches high, and are especially characterized

by the sphacelce formed at the ends of the
branches. They multiply by zoospores pro-

duced in unilocular or plurilocular spo-
rangia. The propagula are produced on
the lateral branches, and are connected by
a cell which may produce several of them.
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Each consists of a pedicel of three rays and
of a multicellular pair. The rays and
pedicel produce when the}'come into contact
with those of another Alga, short shields

like a prothallus, of which the peripheral

cells may produce new plants.

Bibl. Harvey, Brit. Mar. Alg. p. 55.

pi. 9 B ; Janczewski , Mem. de la Soc. Nat.
d. So. Nat. de Cherbourg, xvi. p. 337.

_
SPH/E'KIA, Hall.—A genus of Spha-

riacei (Ascomycetous Fungi), now some-
what reduced from its ancient limits, but
still containing a vast number of species,

which it is impossible to treat satisfactorily

within our limits. The forms vary chiefly

in regard to the perithecia, which are some-
times only covered by a veil, and hence
appear superficial on the matrix, while in

other cases they are imbedded in the matrix,

Fig. 646.

Sph.Tria quaternata.

Three groups growing on a piece of beech- wood.

Magnified 20 diameters,

only evident externally by the black papilla,

which is permanent, becoming indurated,
and opening by a pore to discharge the
spores in a fine powder. Many of the
immersed kinds are only evident e'xternally

Sphrcria convergent

Magnified 20 diameters.

Spharia verrucosa.

Magnified 20 diameters.-

as minute Hack points or dots upon the
surface of the leaf, stem, &c. which they
infest ; others are exposed freely when
mature, breaking out froni beneath the
epidermis. Sometimes they are solitary.

sometimes associated in small or la

numbers, distinct or confluent. S. quaternata

(fig. 646) is an example of the occurrence

of free perithecia grouped together, mostly
in fours ; being decumbent, their ostioles

are collected together, and they perforate

the bark by a little black rugged tubercle.

This is common on beech-trees. S. con-

vergens (figs. 647, 648) is an analogous form.

S. elongata (figs. 655-657 ) affords an example
of those species which are at first immersed
and adnate, and finally burst forth and
become nearly free.

For species now separated from this genus
see Claviceps, Hypoxylon, Xylabia,
Hypocbea, and Nf.ctbia.

Certain points of great interest have lately

been ascertained respecting this genus and
its allies, which are mentioned under the

heads of the family and other genera, namely
the coincidence and evident connexion be-
tween true species of Spharia and various

Coniomycetous Fungi; for just as Melasmia
is a precursory form of Doth idea, Tubereu-
laria of Nectria, Sec, Cytispora, Septoria,

and other forms precede Spharia, and many
distinct stylosporous forms are associated,

usually described as belonging to distinct

genera, such as Stilbospora, Sporocadus,

Sphceropsis, &c. Thus these plants seem to

produce three kinds of reproductive organs,

as is now linown to be the case with the

Uredinei, viz. :—(1) a form analogous to the
spermogonia of the Lichens (in Spharia
represented by Cytispora, &c, ) ;

(2) an
ascophorous fruit, the perithecium of the
true Spharia : and ( 3) a stylosporous fruit,

representing the genera Stilbospora, Sporo-
eadt/s, &c.

S. Labnrni has been found by Tulasne to

exhibit all these stages, namely perithecia
containing asci, surrounding a cytispore,

with other conceptacles on the same stroma
resembling the perithecia, but lined with
stylospores instead of asci. Berkeley and
Broome also describe the existence of the
perithecia of Spharia inquinam and the
conceptacles of Stilbospora macrosperma on
the same stroma (PI. 20. figs. 25-28).

It is stated by Tulasne that the ' sper-
matia ' of the cytisporous forms may be
contemporaneous with the stylospores or

basidiospores, but they always precede the
ascopores in their development ; hence
there is ground for supposing that they
represent the speimatozoida of the higher
Crvptogamio. With regard to the relations

of the stylospores, it is possible that they
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are merely modifications of the ascospores
;

but it would appear probable that they
must be regarded as real gonidial structures,

for which it may be desirable to retain

Fries's name of conidia, just as that of

tetraspures is retained among the Florideous

Alga?. Attention should be directed here

to the complete correspondence between the

series of forms of these genera and those of

the Ubedlnei, where, as in Puccinia, we
have the spermogonium (cytispore ), the uredo

(stylosporous fruit), and the perfect fruit

(perithecium). See also Coniomycetes.
Mr. Currey has recently published some

extensive observations on the spores of the

Sphterice.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 232

;

Ann. Nat. Hist. i. p. 205, vi. p. 860, 2 ser.

v. p. 374, vii. p. 180 ; Houk. Journ. JBot. iii.

p. 319 ; Fries, Summa Veyet. p. 388, Syst.

Mycol. ii. p. 319 ; Tulasne, Ann. d. Sc. Nut.

3 ser. xv. p. 375 {Ann. Nat. Hist. 2 ser. viii.

p. 117), 4 ser. v. p. 108, viii. p. 35 ; Currey,

Mic. Jn. iii. 263 (1855), Linn. Tr. vol.xxii.

p. 257 ; Carpenter, The Microscope, p. 350.

SPELERIACEI—A family of Ascomy-
cetous Fungi, containing a vast number of

parasitic plants, mostly of minute dimen-
sions, growing upon leaves, stems, bark,

wood, &c, and sometimes on the bodies of

insects. The essential distinctive character

lies in the globular, ovate, or flask-shaped

conceptacle or perithecium, containing asci,

which ultimately opens by a pore at its

summit to discharge the spores. These
perithecia occur either solitary or in groups

on an indistinct matrix, growing out from
the epidermis of leaves, &c. (Splwria) ; or

they are immersed in a tubercular stroma
{Nectria), while in the larger forms the

stroma becomes developed into an erect

clavate or bushy structure, of a fleshy or

horny consistence, the perithecia being
imbedded in the superficial layer of this,

and opening by pores on the surface. Much
remains to be done in reference to the

history of this family, not merely on account

of the polymorphous characters of the asco-

phorous forms, but from the circumstance

that it has recently been shown, as was sus-

pected before, that there is a relationship

existing between them and the supposed
genera of Coniomycetous Fungi of similar

habit. These last are in fact mostly forms

of Sphseriaceous Fungi, as is indicated

under the heads Coniomycetes, Ascomy-
CETES, DOTHITJEA, SpH^RIA, CyTISPORA,
Septoria. Our treatment of this family

is very imperfect, the knowledge of them
being confined to few persons, and much of
it lying scattered in fragments.

Synopsis of British Oeneru.

* Stroma erect.

1. Claviceps. Stroma simple, clavate

;

perithecia superficial, in a distinct layer at

the summit of the clavate stroma; asci

tubular, spores very long, multiseptate.

2. Xylaria. Stroma simple or branched

;

perithecia spread all over, often wanting at

the summit, black; asci eight-spored, spores
uniseptate.

3. Thamnomyces. Stroma branched,
shrubby, or stalk-like

;
perithecia formed

from the stroma, more or less naked ; asci

tubular ; spores simple, ovate.

** Stroma hetiveen erect and horizontal.

4. Poroniu. Stroma cup-shaped, stipitate

or sessile, margined
;
perithecia in the disk,

superficial; ostioles even slightly prominent.

*** Stroma horizontal.

5. Hypocrea. Stroma distinct from the
matrix, tubercular

;
perithecia immersed

;

asci filiform ; spores simple or uniseptate.

Fig. Fig. 651.

I'.'^w'iS

Xylaria guianensia.

Fig. 650, A stroma. Nat. size.

Fig. 651. Vertical section of the same. Wat. size.
Fig, 652. Section of a perithecium. Magnified 10 dia-

meters.

6. Hypoxylon. Stroma distinct from the
matrix, at first covered with a floccose
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tealy veil
;
perithecia black ; asci linear-

lavate ; spores subseptate, expelled in a
loud of black powder.

[ 712 ] SPILEROCARPUS.

m
clavate ; spores sudsi

cloud of black powder

Fig. 653. Fig. 654.

Xylaria grammica.

Fig. 653. Natural size.

Fig. 654. Horizontal section.

Fig. 655.

Magnified 5 diameters.

Fig. 656.

Spliaoria elongata.

Fig. 655. Erumpent lines of perithecia. Nat. size.

Fig. 656. Portion of one in end view. Magnified -0
diameters.

Fig. 657. Asci and paraphyses from a perithechmi.
Magnified 2U0 diameters.

7. Diatrype. Stroma partly formed from
the matrix, not distinct

;
perithecia deep-

seated, produced into a long neck, and
frequently a beak ; spores simple and pel-

lucid.

8. Dothidea. Perithecia indistinguishable

from the stroma ; asci collected into a glo-

bose nucleus with a neck above, leading to

an ostiolate papilla.

**** Stroma wanting ; the perithecia often

seated on a tuberculous, crustaceans, bys-
soid, macular mycelium.

9. Ncctria. Perithecia free, membranous,
flaccid, brightly coloured, with a pale

papilla, nucleus pale ; asci eight-spored

;

spores pellucid.

10. Oomyces. Perithecia erect, several

contained in a shining sac, free towards the

upper part; ostiole punctiform ; asci linear;

spore filiform, very long.

11. Sphceria. Perithecia black, papilla

covered by a veil or by the matrix, some-
times beaked, indurated, ostiolate, black

;

asci usually eight-spored ; spores usually

septate, discharged as a powder.
SPHvEROB'OLTJS, Tode.—A genus of

Nidularini (Gasteromycetous Fungi), con-
sisting of a peridium of several layers, the

inner one of which is suddenly reversed,

and discharges the globose sporangia.

BrBL. Till. Fung. Hup. t. 21. f. 11
;

Berk. Out. tab. 21. f. 2; Cooke, Randb.
p. 412.

SPILEROCARPUS, Kiitz. = Stauro-
CABPTJS.

SPILEROCARPUS, Mich.—A genus
of Riccieoa (Hepatic®). S. terreslris (fig.

658) is a minute Liverwort growing on the
ground, especially, it is said, in clover-tields.

The fronds are from 1-4 to 1-2" long, palish

green, very thin and membranous, the lower
surface adhering to the ground by radical

hairs. The middle part of the upper surface

bears a quantity of fruits, which consist at

first of archegonia and antheridia, like those
of other Liverworts, surrounded by a cup-
like open perichajte (?), which gradually
grows up over the fertilized archegouium
and closes at the top, so as to form a pyri-

form sac, presenting an orifice at the summit.
The archegouium ripens into a globular

sporange, containing spores without elaters,

crowned by a curious little styliform process.

The spores are discharged by irregular rup-
ture. The walls of the sporange are com-
posed of simple parenchymatous cells, with-
out spiral-fibrous layers. While the spo-

range is ripening, the pericha>te enlarges

into a loose, obconical, green, membranous
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sac, through the thin walls of which the

globular sporange is visible (tig. 658).

Fig. 658.

Spha?rocarpus terrestris.

A frond with pericha?te3 containing sporangeg

;

one cut open.

Magnified 10 diameters.

Bibl. Hook. Srit. Flur. ii. pt. 1. p. 103

;

Bischoft', Nova Acta, xiii. p. 150; Linden-
berg, ibid, xviii. p. 496 ; Fitt, Hooker's Journ.

ofBot. vi. p. 287 (1847).
' SPfLEROCOC'CUS, Stackh.—A genus

of Rhodymeniacea; (Florideous Algpe ), con-

taining one British species, 8. coronopifulius,

having a flat, linear, distichously branched
frond of crimson colour and cartilaginous

texture, of fan-like outline
;

parenchy-

matous, with an internal denser rib and
cortical layer ; 6 to 12" long. The upper
branches have their margins set with minute
tooth-like processes, about 1-24" long, in

some of which the spherical conceptacles

are imbedded.
Bibl. Harv. Brit. Mar. Aly. p. 128, pi.

10 B ; Greville, Alt/. Brit. pi. 15.

SPfLEROlD'INA, D'Orb.—A roundish,

sublobate, hyaline Foraminifer, near Olobi-

gerina, but of denser structure, and folded

somewhat like a Miliola. Recent and fossil.

S. austriaca (PI. 47. fig. 4).

Bibl. Carpenter, Introd. For. 185.

SPH/EROM'PHALE.—A genus of Try-
pethelieoe ( Angiocarpous Lichens), nearly

related to Verracaria.

SPH^FRONE'MA, Fr. — A genus of

Sphreronemei (Coniomycetous Fungi), cha-

racterized chieflybythe spores which emerge
from the pore becoming glued together into

a firm globule. The species, which grow
upon the surface of decaying plants, are pro-

bably only forms belonging to Sphseriaceous

genera.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 281

;

Ann. Nat. Hist. vi. p. 363, ibid. 2nd ser. v.

p. 371 ; Fries, Summa Veqet. 400.

SPH^RONEME'L—A family ofminute

Coniomycetous Fungi, growing on bark, or

more or less dry stems or leaves, charac-

terized by the conceptacle ordinarily burst-

ing by a pore or ostiole, or a lid, to extrude,

in most cases, a gelatinous ball of filaments

mixed with spores. From recent observa-

tions it appears that the genera of this order

do not consist of independent species, but

are forms which occur in combination with
Ascomycetous forms to complete the whole
development of an individual,—the Sphawo-
nemeous genera constituting the stylospo-

rous or conidial fruits of Sphseriacei, &c,
corresponding perhaps to the tetraspores

found in the Florideous Algse, which also

possess proper spores (see Sph;ehia),

Synopsis of British Genera.

1. Cmiiothyrium. Conceptacle free, mem-
branous, opening by an irregular pore at the

summit ; spores globular.

2. Leptostroma. Conceptacle innate,

subumbonate in the centre, dimidiate, at

length falling off, leaving a very thin disk.

3. Phoma, Conceptacle ostiolate, very

thin, innate, immersed, rounded, with a
simple pore ; spores oblong, simple.

4. Leptothyrium. Conceptacle operculate,

innate, shield-shaped, not radiate-fibrous;

spores spindle-shaped, simple.

5. Actinothyrium. Conceptacle operculate,

innate, shield-shaped, radiate-fibrous; spores

spindle-shaped, simple.

0. Mierothecium. Conceptacle indehis-

cent, membranous, immersed, endophytic

;

spores simple.

7. Cryptosporiuni. Conceptacle mem-
branous, opening irregularly at the summit

;

spores spindle-shaped, simple.

8. Sphceronema. Conceptacle horny, in-

nate-superficial, more or less produced into

a neck, ostiole simple ; spores oblong,

simple.

9. Acrospermum. Conceptacle leathery

externally, fleshy within, elongate-clavate,

ostiole simple ; spores stick-shaped, simple.

10. Diplodia. Conceptacle horny, in-

nate-superficial or immersed, perforated by
a pore or irregularly opened or ostiolate,

ostiole more or less produced ; spores ovoid

or ellipsoid, double, then halved into com-
pressed-ternate semiellipsoid sporules.

11. Hendersonia. Conceptacle fleshy,

superficially innate or immersed, perforated

by a pore, opening irregularly or ostiolate,

ostiole more or less produced ; spores glo-

bose, cylindrical, or discoid.

12. Septoria. Conceptacle horny, innate-
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immersed, rounded, ostiole simple ; spores

cylindrical, septate.

13. Vermieularia. Conceptacle bristly,

depressed, bursting irregularly ; spores mi-
nute linear.

14. Neottiospora. Conceptacles im-
mersed ; spores appendaged at one end with
short hyaline threads.

15. Prosthemium. Conceptacle horny,

immersed, ostiole simple ; spores trans-

versely septate, verticillate at the apex of

their filaments.

16. Asteroma. Conceptacle very small,

slightly prominent, close, subconfluent,

seated on more or less distinct radiating

fibrils.

17. Angiopoma. Conceptacles free, mem-
branous, somewhat horny, cup-shaped, de-

hiscing by a circular mouth, provided with
a fugacious epiphragm ; spores affixed at

the base, stalked, septate.

18. Discosia. Conceptacles innate, some-
what carbonaceous, at length collapsed and
plicate, ostiole perforated ; spores fusiform,

produced at both ends into a thread-like

point.

19. Piggotia. Conceptacles very irregular,

thin, obsolete beneath, confluent into a ru-

gulose patch, bursting by an irregular crack

;

spores on short stalks, largish, obovate,

somewhat constricted towards the base.

20. Phhjcttma. Conceptacle spurious,

formed by the blackened epidermis ; spores

fusiform, cuspidate, septate, emerging ac-

companied hy a gelatinous mass.

21. Glceosporium. Conceptacle absent

;

spores covered only by the cuticle, which
separates ; spores stalked, longish, elliptical,

simple, exuding a gelatinous tendril.

22. Difophosphura. Conceptacle im-
mersed in a spurious stroma, covered, per-

forated by a pore ; spores cylindrical, con-

tinuous, crowned at both ends with radiating

filiform appendages.

23. Spluzropsis. Conceptacle spherical,

immersed, subinnate, astomous, at length

(by the separation of the epidermis) burst-

ing by circumscissile dehiscence or irre-

gularly. Spores simple.

SPil/EROPHOREVE. — A family of

Angiocarpous or closed-fruited Lichens,

characterized by their apothecia formed in

the swollen points of the thallus, bursting

irregularly ; containing the genus
SPILEROPH'ORON.— Thallus erect,

shrubby, externally crustaceo-cartilaginous,

internally solid and cottony. Apothecia
terminal, spherical, the perithecium, formed

of the thallus, closed, dehiscing irregularly.

Nucleus globular, internally floccoso-cartila-

ginous, the discharged (black) sporidia

crowded in the circumference.

1. 8. coralloides (fig. 395, p. 452) is not
uncommon on sand-rocks, among mosses.

2. S. compaction is less common. The sper-

mogonia have only been discovered as yet
in the latter ; thej' occur at the ends of the
more delicate branchlets of the thallus.

Bibl. Hook. Brit. Flor. ii. pt. 1. p. 236

;

Leighton, Brit. Angioc. Lichens ; Tulasne,

Ann. des So. Nat. 3 ser. xviii. p. 209, pi. 15.

SPILEROPH'RYA, Clap, et Lach.—

A

genus of Acinetina (Suctorial Infusoria).

Char. Suckers attached to the body sepa-

rately, and not branched ; there is no sheath

to the body, and no peduncle ; and the

animal is a free swimmer.
S. piisilla is a small spherical Acinetinum,

which exists in myriads with numberless
Oxytrieha, on which it feeds, in fresh water
at Geneva.

Bibl. Clap, et Lach. Etudes, p. 385.

SPH^EROPLEA, Ag.—A genus of Con-
fervacese of uncertain position, but proba-

bly allied to the Chfetophoracere. It is cha-

racterized chiefly by the formation of the

spores. The plants consist of simple jointed

filaments with long articulations, at first

containing green colouring-matter excavated

by large vacuoles, producing a banded ap-

pearance (PI. 5. fig. 14 a), the contents

lioally resolving themselves in the fertile

cells into numerous spinulose globular

spores arranged in longitudinal rows (b),

which become red when ripe.

The development of the spores of S. annu-
lina has been observed by several authors

;

and Cohn has recently published an account
of the formation of spermatozoids in distinct

cells, exercising a fertilizing function. The
filaments (which alwaysterminatein pointed
hair-like ends) present, when actively vege-

tating, the excavated or banded appearance
of the green contents above noticed ; the

vacuoles separating the bands have a proper,

colourless, mucilaginous coat. When about
to produce spores the regularity of the bands
vanishes, the vacuoles multiply in number in

the substance of the bands, and the contents

present the appearance of a greenfroth with
starch-granules scattered through it. After

a time a number of green corpuscles (the

spores) appear in the median line of the cell

;

these assume a stellate shape, with radiating

threads of protoplasm connecting them to-

gether ; they soon appear in pairs, separated
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by transverse false septa, formed by tbe

flattened vesicles of the vacuoles. The spores

gradually become better denned, and the

false septa disappear ; then the young spores

present themselves as globular bodies, de-

void at this time of a cellulose coat. From
two to six minute orifices are perceptible at

this time in the partially softened Avail of

the parent cell. While these phenomena are

occurring in some of the cells, a different

change takes place in others. The green

bands assume a reddish-yellow colour, their

starch disappears, and they are gradually

converted into myriads of short stick-shaped

bodies, which break apart and " swarm " in

vast numbers, filling the -whole cell, moving
actively in alldirections. The gelatinous coat

of some of the vacuoles sometimes remains

intact; and these then lie free in the cavity

of the cell, and are often carried about by
the rapid motion of the corpuscles. Orifices

are meanwhile formed in these cells also,

through which the thick-shaped bodies

(spermatozoids) escape into the water. Their

length is about 1-3000". Their hinder end
now appears somewhat swollen, and they

bear two long cilia on the pointed beak—in

fact resembling the microgonidia ofthe other

Confervoids. Cohn states he has seen them
accumulate around the orifices of the spore-

cells, enter into the cavities of these, and
swarm about in the interior, in considerable

numbers, at length adhering to the young-

spores. These resting-spores then acquire a

membrane, and under this a second, which is

at first smooth, but afterwards presents a

spinulose or stellate appearance ; the first

coat is then thrown off, and a third, smooth
coat appears under the stellate coat, closely

investing the contents. These conditions

resemble those of the spores of Spihogvea
and other Confervoids ; Spirogyra, however,

retains the outer coat until germination.

The green contents of the spores ultimately

turn red. Their size and number in a cell

vary much.
Cohn has also observed the germination

of these spores, which is interesting in se-

veral respects. Their ordinary size is fi'om

1-1200 to 1-1500"; and they present, as

above mentioned, two coats, the outer ele-

gantly marked ; most authors describe it as

stellate ; Kiitzing asserts that it is spirally

folded. The real fact is, that it is plaited

in the direction of ' meridians ' from pole to

pole, and thus appears stellate when seen at

either pole, marked with lines when seen

sideways. The spores do not appear to ger-

minate until the spring following their pro-

duction. The red contents begin to assume
a green colour from the surface inwards,

divided into two, then into four or eight

portions, which break out from the spore-

cell, and swim about as free biciliated zoo-

spores, of globular or shortlv cylindrical

form, from 1-2280 to 1-1680" long, either

bright red or particoloured red and green,

the point bearing the cilia, however, always
colourless. After a time they become
coated with a cellulose membrane, cease to

move, and grow into a spindle-shaped body,

the ends prolonged into hair-like points.

The growth appears to be always in the

middle, the hair-like points remaining

;

thus the spindle-shape is retained until the

length reaches 1-24" or more, and the first

septum appears in the middle of the filament.

<S. annulina (PL 5. fig. 14) appears to be
the only well-known form. It is a rare

Conferva, growing on flooded fields ; it

does not seem to have been recorded in

Britain.

For Sph. crispa and punctalis, see Ulo-
thbix.

Bibl. Kiitz. Sp. Alg. p. 362, Tab. Pliyc.

iii. pi. 31 ; A. Braun, J'erjiingunr/, $c. (Hay
Soc. Vol. 1853, p. 105) ; Cohn, Bericht. Ber-
lin. Ahad. May 1855 ; Ann. des Sc. Nat. 4 ser.

v. p. 187 ; Ann. Nat. Hist. 2 ser. viii. p. 81

;

Cienkowski, Bot. Zeit. xiii. p. 777 ; Rabenht.
Fl. Eur. Alg. iii. p. 318.

SPBLEROPSIS, Lev.—A genus of Sphse-

ronemei (Coniomycetous Fungi), growing
upon stems, &c, apparently only stylospo-

rous forms of Sphaeriaceous genera.

Bibl. Fries, Summa Veget. p. 419 ; Tu-
lasne, Ann. des Sc. Nat. 4 ser. v. p. 115.

SPLLEROSIRA, Ehr. See Volvox.
SPH^EROT'LLUS.—A doubtful genus

allied to Leptothrix.

Bibl. Rabenht. Fl. Eur. Alg. ii. p. 8.

SPELEROZOS'MA, Corda.—A genus of

Desmidiacese.

Char. Filamentous ; filaments flat, fra-

gile, their component cells closely united

by means of minute (glandular) processes,

and deeply divided on each side into two
segments.

1. S. vertebratum (PI. 10. fig. 9, front view;
fig. 10, side view). Cells about as long as

broad ; connecting processes oblique, one on
each side. Length of cell 1-1430".

Not uncommon.
2. S. excavatmn. Cells longer than broad

;

connecting processes sessile, two on each
side. Length of cell 1-2570".
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After separation the cells conjugate ; spo-

rangia elliptical.

Bibl. Ha.tfs.Brit. Desmid.y.GS; Rabenht.
Fl. Eur. Alg. iii. p. 148.

SPHiEROZO'tJM.—A genus of Thalas-

sicollida (Radiolaria).

It consists of a number of spherical bodies

consisting of sarcode and distinct nuclei,

surrounded by a zone of siliceous spicules,

the whole being imbedded in a common
gelatinous matrix. The centre of the mass
is vacuolated ; and the whole often becomes
a hollow sphere.

Bibl. Huxley, Elem. Comp. Anat.
;

Carpenter, The Microscope.

SPELEROZ'YGA, Agardh (Anabeena,

Bory, Brebisson).—A genus of Nostocha-
cea?, differing from the allied genera only in

the microscopic characters of the filaments,

the sporangia! cells being separated by vesi-

cular cells. As the sporangial cells are de-

veloped from the ordinary cells, and this

gradually, the vesicular cell will appear at

certain epochs to have, a sporangial cell on
one side and an ordinary cell on the other

;

but this arises merely from the fact that

the sporangial cells are developed singly

and successively, first one on one side of

the vesicular cell and then one on the other,

and so on, to whatever number of adjacent

sporangial cells there may be developed on
either side of the vesicular cell ; and those

nearest the latter will therefore always be

the largest, until the whole have acquired

the full size. Ralfs describes seven British

species.

* Filaments moniliform ; sporangia elongated,

not turgid.

1. S. Carmichaelii, Harvey.—Filaments
with tapering extremities ; ordinary joints

distinct, subquadrate ;
sporangial cells ob-

long; vesicular cells spherical.—Ralfs, Ann.
Nat. Hist. 2 ser. v. pi. 8. fig. 7 ; Harvev,
Ph\/c. Brit. pi. 113 A; Brit. Mar. Alr/'ce,

2nd ed. pi. 27. fig. D.

Beloniatorulosa, Carmichael ; Splicerozyga

compacta, Kiitzing, Phyc. Gencralis ; Ana-
bcena marina, Brebisson; C'y/indrospermum

Carmichaelii, Kiitzing, Sp. Alg. 294, Tab.

Phyc. i. pi. 99.

Var. tenuissima, with very slender fila-

ments. Forming a tender, very thin stra-

tum of a dark or bluish-green colour, on the

damp soil of salt-marshes flooded at spring-

tides, more rarely in brackish ditches or

upon decaying marine Alga?.

The best distinctive marks of this species

are the " subacute extremities, combined
with the short filament and littoral habit."

2. S. Jacobi, Agardh.—Filaments elon-
gated, their ends usually attenuated ; ordi-

nary cells subspherical; vesicular cells sphe-
rical

; sporangial cells oblong or cylindrical.

—Ralfs, /. c. pi. 8. fig. 8 ; Eng. Bot. 2826.
fig. 2. Forming thick, bluish-green, gela-
tinous masses, from which the filaments
issue in long rays. Fresh water.

3. S. elastica, Agardh.—Dissepiments con-
spicuous

; ordinary cells quadrate ; vesicular

cells elliptic ; sporangial cells cylindrical,

truncate.—Ralfs, I. c. pi. 8. fig. 9. Cylinclro-

spermnmelonr/atum,IsJ\tz. Tab. Phye.i. pi. 99.

fig. 3. Forming a tender stratum, of a deep
bluish colour, in bogs.

** Filaments moniliform ; sporangia turgid,

much broader than the ordinary cells.

4. S.-Brooroei/Thwaites.—Filaments elon-

gated ; ordinary cells suborbicular ; vesicu-
lar cells barrel-shaped or elliptic ; sporangial
cells elliptic, catenate.—Ralfs, /. c. pi. 7.

fig. 10. Forming a firmish bluish- or yel-
lowish-green stratum in brackish ditches.

5. S. Berheleyana, Thwaites.—Ordinary
cells spherical or slightly compressed ; vesi-

cular cells spheroidal, compressed, as broad
as the large, turgid-elliptic, sporangial cells.

—Ralfs, I. c. pi. 8. fig. 11. In brackish
ditches.

6. S. Mooreana, Ralfs.—Ordinary cells

subspherical ; vesicular cells barrel-shaped,

much narrower than the large, broadly
elliptical sporangial cells.—Rail's, I. e. pl.'8.

fig. 12. An Irish species.

*** Dissepiments obscure; cells longer than
broad.

7. S. leptosperma (Kiitzing).—Filaments
elongated, not constricted at the dissepi-

ments; ordinary cells longer than broad,
continent ; vesicular cells elliptic ; sporan-
gia! cells linear.—Ralfs, I. c. pi. 8. fig. 13.

Cylindrospermum leptospermum, Kiitzing,

Tab. Phyc. i. pi. 99. fig. 2. Forming large
shapeless gelatinous masses in still waters,
varying from deep green to yellowish green,

or, when the filaments are comparatively
few, nearly colourless. Distinguished espe-
cially by the " confluent ordinary cells with
obscure dissepiments."

Bibl. As above.

SPIIAGNA'CE.E.—A family of Clado-
carpous Mosses, of peculiar habit, growing
on bogs, &c., distinguished especially bv the
mode of branching, the structure ot the
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leaves, sporanges, and antheridia, aud by
the absence of roots, except in the early

stages of growth.
The stem of the Sphagna is composed of

three layers of cells,—a cortical, a medullary,
and a prosenchymatous layer intermediate,
which finally becomes somewhat woody.
The primary axis is indefinite in its growth

;

the lateral axes, sterile or fertile, are an-
nual. The secondary axes are fasciculate

;

and being pendent or recurred upon the
stem, they fulfil in some measure the func-
tion of roots. The leaves are remarkable for

the cellular structure, being composed of
two kinds of cells—namely, narrow and
elongated cells filled with chlorophyll, con-
joined into a kind of network, the meshes
of which are occupied by large hyaline cells.

The hyaline cells contain, in all but one
exotic species, a spiral or annular secondary
deposit (PI. 39. fig. 25) characteristic of

this family. These large cells also become
opened by regular circular pores at a certain

stage of growth.
The inflorescence is monoecious or di-

oecious. The antheridia are produced singly

in the axils of perigonial leaves at the club-

shaped tips of short branches. They are

Eedicellate and roundish, like those of the

iyerworts ; they produce biciliated sper-

matozoids. The arehegonia are found about
four together, sessile, in a tuft of pericha?-

tial leaves occupying the axis of a fascicle

of branches, the receptacle subsequently
elongating into a peduncle, bearing a glo-

bular capsule, entirely surrounded by the

calvptra ; the calvptra is ruptured near the
middle, the lower part persistent and con-
tinuous with the fleshy vaginule, within
which the capsule is seated on a bulb-like

pedicel
;
peristome none ; operculum flatfish,

thrown off with elasticity. Spore-sac
wanting ; columella short, not reaching the

mouth of the capsule. Spores apparently of

two kinds, some enclosed four together in

parent cells, others smaller, sixteen in one
mother cell ; the former fertile, the latter

sterile, occurring either together or in di-

stinct capsules. The spores in germinating
produce a Marcbantioid body, veiy different

from the confervoidmassof ordinary mosses.

British Genus.

Sphagnum, Dill. Character that of the
order. Nine species occur in Britain, some
common on every bog, distinguished by
their brilliant yellow-green colour and the
wet, spongy character of the beds they form.

The leaves are very interesting microscopic

obj ects.

Bibl. Wilson, Bryologia Brit. p. 14

;

Schimper, Ann. des Sc. Nut. 4 ser. i. p. 313.

SPHAGXOCCETIS, Nees.—A genus of

Jungermannieoe (Hepaticre), containing one

species, S. (Jung. ) Sphagni, an elegant little

plant growing over Sphagnum and other

mosses on bogs ; attaching itself by long
radicles, numerous on the under side of the

procumbent, nearly simple stem. The gem-
miferous branches onlv have amphigastria.

Bibl. Hook. Brit. Flor. ii. pt. 1. p. 113
;

Brit. Jung. pi. 33, and Suppl. pi. 2; Ekart,

Syn. Jung. pi. 6. figs. 43 & 48.

'SPHEXEL'LA, Kiitz.—A genus of Dia-
tomacese.

This genus appears to consist of the de-
tached frustules of Gomphmema.

Kiitzing describes seven species.

S. vulgaris (PL 14. fig. 19).

Bibl. Kiitz. Bacill. 83, and Sp. Alg. 62

;

Eabenht, Fl. Eur. Alg. i. p. 282.

SPHENODET!IA,'Schlum.—A doubtful
genus of Arcellina (Rhizopoda).

It is allied to Euglyphe and Trinema.
Bibl. Pritchard, Infusoria, p. 557.

SPHEXOSI'RA, E'hr., Kutz.—A genus
of freshwater Diatoniaceas. Diatomace^:,
p. 244.

S. catena (PI. 13. fig. 2G).

Bibl. Kiitzing, Sp. Alg. 68 ; Eabenht.
Fl. Eur. Ah/, i. p. 293.

SPHINCTOCYS'TIS, Hass. (Cymato-
pleura, Sm.). A genus of Diatomacea?.

Char. Frustules free, single; in front view
linear, with undulate margins ; valves ob-
long or elliptical, sometimes constricted in

the middle. Aquatic.
Valves with coarse, transverse or nearly

transverse, rounded elevations appearing as

dark bands, an interrupted median line,

coarse marginal dots and transverse striae,

but neither alas nor nodules.

Several British species.

1. & soka (PI. 12. fig. 23). Valves linear-

elliptic, narrowed on each side towards the
middle, transverse stria? evident ; extreme
length 1-216".

Undulations six. Common.
/3. Much shorter, undulations four, ends

apiculate.

2. ,S'. elliptica (PI. 12. fig. 24). Valves
broadly elliptic or elliptic-oblong, stria? ob-
scure, undulations four or five ; length
1-280".

Common.
3. S, hibernica. Valves broadly elliptic,
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acuminate, undulations three ;
length

1-250".

Bibl. Hassall, Brit. Freshiv. Ah/a, 436

;

Smith, Brit. Biat. i. 36 ; Kiitzing, Sp. AUj.

SPHINCTRI'NA.—A genus of Calyciese

(Gymnocarpous Lichens), with little stalk

-

like excipula and scarcely distinguishable

thallus, growing on leaves or on other

Lichens. Some of the species seem to be
Fungi, being destitute of any crust.

Bibl. Leighton, Ann. Nat. Hid. 2 ser.

xix. p. 132 ; Brit. Lick. Fl.

SPICULA (plural ofspiculum).—In some
of the lower Invertebrata, firmness is given

to the body by a kind of internal and
external skeleton consisting of a number of

curiously shaped microscopic bodies, many
of which are of a needle-like form, often

containing a cavity, and denominated spi-

cula. They are met with in endless variety

of form in sponges (see Spongida) (PI. 36,
the lettered objects), where they usually

consist of silex, some being of carbonate of

lime. They also occur as anchors and plates

in Synapta (PI. 36. figs. 1 h, i, k, I, and
19 a, b, c), the Foraminifera (PL 18. fig. 24),
and in some of the Actinida (Aleyoniitm)

and Mollusca (Doris), in these instances

being calcareous.

There can scarcely be doubt that spicula

are homologous with the elements of shell

;

but little or nothing is known of their

development.
Spicula form very interesting micro-

scopic objects, on account of their remark-
able forms.

To prepare them, the animal substance
in which they are contained should be
boiled with nitric acid if they are composed
of silex, and with dilute solution of potash
if they consist of lime-salts. They may be
preserved by mounting in Canada balsam.
They are commonly met with in sea-

mud, and as fossils in some rocks.

SPIDERS. See Aeachntda and Aea-
neida, and for Red Spider, Gamasus.
SPILOCiEA, Fr.—A genus of Torulacei

(Coniomycetous Fungi). S. Pomi occurs
upon apples, in contiguous effused patches,

from which the epidermis separates in frag-

ments, exposing the simple globular spores,

adherent to each other and to the matrix.
Probably only a state of Cladosporium.

Bibl. Berk. 'Brit. Flor. ii. pt. 2. p. 360
;

Fries, Summa Veget. p. 482.

SPILONF/MA', Bom.—A genus of Col-
lemacei (Lichens).

Char. Thallus filiform, branched, fruti-

culose, granula gonima large, in transverse

strata. Apothecia lecideine, lenticular.

Spermatia shortly cylindrical.

Bibl. Leighton, Brit. Lich. Flora, p. 11.

SPINAL CORD.—The spinal cord of
man is that part of the central nervous
system which extends downwards from the
medulla oblongata, occupies much of the
vertebral canal, and terminates in a conical

extremity at the level of the first lumbar
vertebra. Its general anatomy may be
studied in all the later works on human
anatomy, and that of the cord of other
vertebrate, in most works on comparative
anatomy and physiology. The cord is com-
posed of white substance, grey substance,

connective tissue, and blood-vessels ; and
their histology and mutual relations come
within the scope of the microscopist. The
white substance is mostly external, and
forms the antero-lateral and posterior longi-

tudinal columns, besides the transverse

anterior commissure at the end of the
anterior longitudinal fissure. It is com-
posed of nerve-fibres of large and medium
size, of connective tissue, and blood-vessels.

The grey substance is internal, and in

transverse sections of the cord presents a
shape which mav be roughly compared
with that of the letter " H." On either

side there is an anterior and posterior horn
or cornu ; and the median line of the letter

is represented in nature by a soft grey
commissure perforated by a canal, which
is central and lined with epithelium.

Surrounded on all sides by the white
substance, the anterior and posterior spinal

nerves reach their respective cornua by
crossing at different angles along two lines

on either side of the general direction

of the nerves of the white substance.

The grey substance contains a large quantity
of very fine nerve-fibres, which are united in

a plexiform manner with nerve- or ganglion-
cells ; most of these fibres pass outwards
and become spinal nerves, belonging then
to the white substance or to distinct nerves.

There are moreover an amount of granular
matter, highly refractive globules, and ex-
tremely small nucleated cells surrounding
the nerve-fibres and ganglion-cells, and also

capillaries. Much connective tissue exists

in the neighbourhood of the central canal

and in the posterior cornu (see PI. 481.

The tchite substance.— The white sub-
stance of the spinal cord is invested by a
layer of connective tissue belonging to the

pia mater ; and this layer is continued into
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the substance in the form of a matrix which
encloses the nerve-fibres in its meshes.

Moreover the layer passes down the ante-

rior fissure as a fold, and as a simple pro-

longation down the posterior fissure. There
are also large prolongations in the midst of

the antero-lateral column towards the grey
substance. The matrix consists of various-

sized trabecules enclosing meshes ofdifferent

calibres, in which run the nerves. Capil-

laries pass along the trabecular, whose
fibrillar are accompanied by a slight amount
of elastic fibre and by a cellular element,

part ofwhich consists of ordinary connective-

tissue cells with branches, and the rest of

cells whose nuclei are stained readily with
carmine after hardening in solution of

chromic acid. Each mesh or space included

by the trabecules contains a nerve-fibre,

which is medullated, and has a large axis-

cylinder but no tubular membrane ; and
between the nerve and the fibrils there is a
peculiar tissue, often finely granular and
even fibroid in its appearance, which may
be a modification of connective tissue, or

possibly only an appearance produced in

homogeneous protoplasm by chemical re-

agents ; for it is not visible in many ex-

cellent sections. Some histologists have
observed elastic fibres in this pseudo-tissue,

and it is generally termed neuroglia ; on
the other hand, it may be a modification of

the tubular membrane which should sur-

round the medullated nerve. The diameter

of the nerve-fibres of the white substance of

the cord is not constant, and the thickest

fibres are found in the anterior columns
close to the anterior fissure ; and, as a rule,

the most delicate nerves are central, and
near the grey matter. Some observers have
noticed bifurcation of the nerve-fibres in the

white substance. Vertical fibres are the

commonest, and constitute the bulk of the

several columns, they are closely applied

and are often in bundles, the matrix
intervening. Horizontal fibres are found in

the anterior commissure, where they unite

the nervous elements of the two anterior

cornua. Other horizontal fibres occur in

the median portions of the lateral columns
close to the grey matter ; but after pursuing
this course for a short distance they merge
into the vertical series, which constitutes

the bulk of the antero-lateral part of the
white substance of the cord. The nerves
which enter the front part of the cord, and
which traverse the white substance to enter

the grey matter, usually pass more or less

horizontally or slightly obliquely inwards
and originate in connexion with ganglion-
cells. But the posterior nerves in passing
towards the posterior cornu divide into

three groups: some pass inwards horizon-
tally; others pass upwards obliquely and
then turn inwards, whilst the rest pass
downwards and then obliquely to end in

the posterior cornu.

Grey substance.—The connective tissue or

neuroglia is abundantly present in the grey
substance—that is to say, if all the cellular

elements which are not well developed
multipolar cells are to be considered only
those ofconnective tissue. The fibrillar struc-
ture peculiar to the trabecular of the matrix
of the white substance is lost, and merges
into the granular and cellular structures
considered by some to be neuroglia, and by
others true nervous matter. Around the
central canal there is evidently a fibrillated

connective tissue, and in the posterior horn
also (the substantia gelatinosa). But in
examining this important part of the cord,
it must be remembered that all hardening
agents, except freezing, tend to destroy
vast numbers of small cells, and that the
action of the clearing reagents evidently
destroys much of the tissue. The proof o'f

this may be gleaned by comparing the
diameter of prepared and unprepared trans-
verse sections of the human spinal cord.
In prepared specimens it will be observed
that the nerve-fibres of the grey substance
form its chief constituent. Some are me-
dullated; but the majority are simple axis-
cylinders and protoplasmic processes of the
multipolar cells, and all divide and sub-
divide so as to become extremely attenuated
and to form plexuses. Thus the multipolar
or ganglion-cells havetwo or more processes,
which branch

; and then the ramifications
branch and rebranch, joining those of other
cells or the plexiform origins of the axis-
cylinders. The ganglion-cells (see Nerves)
do not appear to have a cell-wall, and con-
tain large nuclei with one or more nucleoli,

besides pigment generally diffused or in

granular masses. Every variety of form
may be present ; and their size is from 0T2
mm. downwards. The largest cells occur
in the anterior and the smallest in the
posterior cornua, whilst those of Clarke's
columns, which are situated laterally and
behind the region of the central canal, are
mostly fusiform, with their long axes placed
vertically. The multipolar cells are fre-

quently seen to be in the immediate neigh-
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bourhood of a tissueless spot. Their pro-

cesses in some are of two kinds, as has

already been mentioned (see Nebves).
One is long and not divided, and becomes
an axis-cylinder, being covered with the

medullary sheath as it becomes a true spinal

nerve ; and the others divide and subdivide,

as has been mentioned above. In other

cells the long axis-cylinder process is de-

ficient, and the short projections alone exist

and join those of other cells. Finally, a
group of cells may have its processes ramify-

ing and joining the terminal plexus of an
axis-cylinder.

The posterior or grey commissure.—This

is situated transversely and horizontally,

and reaches from the back of the anterior

commissure to the end of the posterior

fissure. It consists, from before backwards,
of anterior nerve-fibres crossing from one
anterior cornua to the other, and then of a

wide space, in which there is a plexiform

arrangement of fibrils surrounding the central

canal. This is more or less circular in out-

line, and consists of a cylinder of connective

tissue lined internally by columnar epithe-

lium, which under certain circumstances is

ciliated. There is a central open space,

which doubtless during life contains fluid.

The columnar cells have, under certain re-

agents, such as solution of chromic acid,

fibrillar-looking appendages surrounded by
a finely granular matter on their end remote
from the cilia. Behind the canal is the

posterior part of the grey commissure, con-
sisting of nerve-fibres and connective tissue,

the nerves passing from one posterior cornu
to the other.

Gerlach states that the multipolar cells

of the anterior cornua originate nerve-

fibrils, which are continuous with a large

process of each cell, but that the processes

of the cells of the posterior cornua break up
into the plexiform arrangement, whence the

posterior nerves arise.

Methods of preparation. — The general

principles of preparing and making sections

of nervous tissue have been noticed under
Preparation; and see also Staining. The
following references will enable miero-

scopists to select a variety of methods.

Hardening with bichromate of ammonia
and staining with double chloride of potas-

sium aud gold (Gerlach in Strieker, ' Hum.
& Comp. Hist.' tr. Power, vii. p. 844).

Hardening with bichromate of ammonia,
and staining with carmine and ammonia,
teasing and clearing in glycerine or Canada

balsam (ibid. p. .345). Solutions of chromic
acid, bichromate of potash, spirit of wine,
staining with carmine and ammonia. Clear-

ing with turpentine and Canada balsam
(Lockhart Clarke in Beale, ' How to \York,'

4th edit. p. 145). See also the last method
described under article Prepabation.

Bibl. Todd's Cycl. Anat. 8,- Phys. art.

Nerve and Spinal Cord ; Stilling, jRiieken-

OTar7ces,Cassel,1857; LockhartClarkein Phil.

Trans. Roy. Soc. 1858, 1868, Qu. Mie. Jn. iii.

p. 66; Kolliker, Hondo, d. Gewebel. 5th edit.

;

Deiters, Vntersuch.u. Gehirn u. Ruekenmarh,
ed. by Max Schultze, 1868 ; Gerlach, Anat.
d. mensch. Ruckenmarhs, Med. Centralb.

Jahrg. 1867, no. 24 ; and in Strieker's

Hum. 8c Comp. Hist. ii.

SPINES op Animals.—These are pro-
perly stout rigid and pointed processes of

the integument, formed externally by the

epidermis, and internally of a portion of the

cutis or corresponding structure ; but the

term is frequently applied to stout rigid and
pointed processes of the epidermis only.

See Haibs, and the notices of the struc-

ture of the integument under the heads of

the various classes.

Echinus-spines, see Shell.
SPIRACLES or Stigmata of animals.

—The external orifices of the trachea; of

Insects and Arachnida. The respiratory

tubes of these animals have no communica-
tion with the mouth, but terminate exter-

nally in orifices situated upon the surface of

the thorax or abdomen. These are mostly
rounded or elliptical (PI. 28. figs. 3, 7, 8,

and a), sometimes in the form of small

clefts, and are often furnished with a kind
of movable valve, or bounded by a thick-

ened rim ; sometimes a sieve-like structure

(PL 27. fig. 34) prevents the admission of

foreign bodies, or they are surrounded by
hairs or scales effecting the same purpose.

They are often situated at the lateral

and upper portions of the abdomen, at the

posterior, lateral, and upper part of the

thorax, &C.

See Abachnipa, Insects, and the heads
of the genera.

SPIRAL STRUCTURES of Plants.—
Among the most elegant of the microscopic

objects furnished by the Vegetable King-
dom are the various forms of the secondary
deposits upon the walls of cells, vessels, and
ducts, &c, which present the appearance of

fibres coiled into perfect spirals, or of spiral

fibres either with the coils detached and
forming rings, or with the coils more or loss
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connected by cross pieces, producing a re-

ticulated structure.

Under the head of Secondary Deposits
it is stated that this spiral-fibrous deposit

may be taken as the character of a group of

structures to be contrasted with those struc-

tures described as Pitted, and that the

essential distinction in the nature of these

two groups lies in the greater extent to

which the primary wall is covered in the

pitted structures. This is not quite absolute

in reference to all spiral-fibrous structures,

as in the true unrollable spiral vessels and
similar organs the coils of the spiral fibres

are often closely in contact, although not

adherent to each other. It has been stated

that the various forms of the open spiral,

annular, and reticulated deposits are modi-
fications of the simple close spiral ; but this

must be understood only in a morpholo-
gical sense, since there is no actual change
of condition ensuing with age, as has been

assumed by some authors, the fibrous layers

being always originally deposited on the

primary wall in the form and pattern which
they ultimately possess. There appears to

be no real opening of the spirals, or break-

ing up into rings, in consequence of the

expansion of the primary wall to which
they are attached.

ft will be convenient, in the first place,

to speak of the distinct well-marked struc-

tures ordinarily known as spiral cells and
vessels, occurring in the stems, reaves, &c.

of the higher plants, before describing cer-

tain other forms found in special organs,

and to reserve to the end some points re-

lating to the ultimate constitution of the

secondary membranes of cells. Spiral

structures are usually divided into true

spiral, annular, reticulated, and scalariform

organs.

Spiral cells and vessels are perhaps the

most generally diffused of the forms. The
name spiral vessel is given to elongated

cylindrical cells tapering to a point at both
ends, with a spiral-fibrous deposit lining the

primary wall ( fig. 659, and PI. 39. figs. 8, 11,

12). The spiral fibre may be either single,

as is most common, double (fig. 059) ; or

a number of fibres may run parallel (Mu-
sa, Nepenthes, Zinyiberaceee, Marantacece).

These spiral vessels occur as the first vascu-

lar formation outside the pith (Medullary
Sheath) in almost all the Dicotyledons

(fig. 6(30), and as the first vascular forma-
tion in the vascular bundles of the stems of

Monocotyledons—also of all other vascular

bundles, forming the ribs or veins of pe-

tioles, leaves, bracts, sepals, petals, &c. In
the internal organs they can only be ob-

served in sections, or when extracted by
maceration ; in delicate vessels and petals

they may often be observed through the

transparent epidermis. The coiled spiral

fibre is mostly elastic enough to bear

Eig. 659. Eig. 660.

Fig. 6o9. Fragments of spiral vessels from the Melon.
Magnified 200 diameters.

Fig. 660. Magnified diagram of a section of the base
of a leaf-stalk arising from a Dicotyledonous shoot,
shaving the position of the spiral vessels in the leaf-

stalk and next the pith of the shoot, the spiral fibres

being uncoiled and a little drawn out.

stretching open like a wire spring ; in this

case the primary wall is torn between the

coils, and its ragged edges may sometimes
be detected. The uncoiled fibres are often

seen still unbroken when a hyacinth or

similar leaf is broken across and the pieces

gently drawn apart. Annular vessels closely

resemble the preceding, except that the

fibrous deposits are in the form of detached

rings (fig. 661) ; they are the rarest forms

;

they are especially remarkable in the Equi-
setacefe. The reticulated, again, have irre-

gular spiral coils or rings connected more
or less by perpendicular or oblique bars

(fig. 662,"and PI. 39. fig. 9) into a network.

These two modifications are usually of larger

diameter than the true spiral vessel, and
tiie reticulated larger (also of later origin in

the organs) than the annular. However,
mixed forms occur not uncommonly, partly

annular, partly spiral or reticulated (fig. 663)

.

They are found in similar situations, but
generally do not extend into the more de-

o A
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licate organs. Spiral, annular, and reticu-

lated vessels may be prepared in most beau-

tiful forms and large size from portions of

the leaf-stalk of rhubarb, of the stem of the

garden-balsam, the melon, &c.

Fig. 661. Fig. 662. Fig. 663.

Fig. 6G1. Fragment of an annular vessel from the

Melon. Magnified 200 diameters.
Fig. 662. Portion of a reticulated vessel from the

Melon. Magnified 200 diameters.
Fig.663. Fragment of aspiral andannularvesselfrom

he Melon. Magnified 200 diameters.

Spiral and other vessels are usually sim-

ple at first (branched spiredvessels do occur,

more rarely), but ordinarily unite together

by a kind of fusion. The conical extremities

overlap to a certain extent (fig. 659) ; and

thus the articulation is more or less oblique.

This fusion is much more evident and com-
plicated in roots, rhizomes, and abbreviated

stems than in stems with developed inter-

nodes. The elementary cells are then gene-

rally much shorter; and the vessels formed
from them branch out in various directions

through the tissue. This is very well seen

in the roots of many herbaceous plants,

such as the dandelion, chicory, &c, and at

the point of origin of the vascular bundles

of adventitious roots generally.

The above-mentioned confluent spiral

vessels pass insensibly into the ducts, which
are similar confluent rows of cells forming
parts of the solid wood of stems, composed
of cells with flat ends applied together.

They may resemble in their markings the

preceding forms, but in their varied con-
ditions form a series leading towards the

Pitted Ducts. The scalariform vessels or

ducts (fig. 664, and PI. 39. fig. 10), so called

from the ladder-like markings, are a very
regular form of the reticulated type—this re-

gularity appearing to depend, however, upon
the relation between the markings of the ad-

jacent organs. In the Pitted Ducts we find

the pits only opposite to other pits, therefore
on the sides adj acent to other d ucts or to cells

;

in the scalariform ducts

a spiral-fibrous deposit

is conjoined into a net-

work by vertical fibres

placed opposite the in-

tercellular passages or

the meeting angles of

contiguous cells or

duets, leaving regular

slit-like spaces opposite

the cavities of the adja-

cent cells. This form
is especially charac-

teristic of the Ferns

;

but it occurs also com-
monly in the Dicoty-

ledons in a less regular

form, passing quite in- rragmentsof9calnrif„rm
sensibly into Pitted vessels from a Fern.

DUCTS, as in the wood Magnified 200 diameters.

ofEryngiummaritimum
(PI. 39. fig. 21). The scalariform vessels

of Ferns are often slightly unrollable.

It is mentioned under Pitted Struc-
tures, also, that a combination of the two
types sometimes occurs in the same cell.

This is the case in the ducts of the Lime,
Mezereon, and other plants (PI. 39. figs. 4,

13, & 19).

Besides the generally diffused spiral and
other vessels and ducts above described,

cells, properly so called (that is, such as

never become elongated very greatly in one
particular direction), belonging to particular

organs and plants, present the same kind of

markings. The ducts and vessels, indeed,

in many cases are formed of very short

cellular elements ; but these may be distin-

guished from proper cellular tissue charac-

terized by spiral secondary deposits. Under
this head may be cited first certain irood-

cclls. In the Cactaceaa, the prosenchyma-
tous tissue of the stem presents remarkable
spiral and annular cells, in which the fibre

becomes so much thickened that it projects

like a riband set with its edge against the

cell-wall (PL 39. fig. 7). The wood of the

Mistletoe (figs. 660, 606) also exhibits spiral-

fibrous cells : that of the Yew (Taxus) is

composed of true spiral-fibrous cells and
others with bordered Pits and an internal

spiral fibre in addition (PI. 39. fig. 4). In

the stems of the Leguminosse, parenchy-

matous portions occur in the midst of the

wood, the cells of which exhibit spiral fibres
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(JJlex, Sparthmi). The cellular tissue near
the surface of the roots of the epiphytic
Orchids (PL 39. fig. 6) affords another ex-
ample, as also some of the subepidermal
cells of the leaves (fig-. 067). The layers of

Fig. 665. Fig. 666. Fig. 667.

Fig. 665. Annular-fibrous cell from the stem of Mistle-

toe. Magnified 200 diameters.
Fig. ^HH. Cell intermediate between retieulated and

pitted, from the Mistletoe. Magnified 200 diameters.
Fig. 667. Spiral-fibrous cell from the leaf ofan Orchid.

Magnilied 200 diameters.

cells lining the Anthers of Flowering
plants are characterized by most varied

patterns of spiral markings (PI. 32. figs. 1-5);

in these cells, moreover, we sometimes see

the connexion between the fibrous and ho-

mogeneous deposits well illustrated, as the

cells may have one or more sides marked
with spiral fibres, while the remainder of

the wall is covered with a continuous layer.

A similar structure, generally with perfect

spiral fibres, occurs in the walls of the spo-

ranges of Jwigermanrtia, Marchantia (PI. 32.

fig. 35), and other Liverworts. With these

are nearly connected the structures called

Elaters, which are found mixed with the

spores in the same plants. These are tu-

bular cells containing a single or double

elastic spiral fibre (PI. 32. figs. 36-38),

exactly analogous to the spiral vessel in

structure. Elaters of similar nature occur

even among the Fungi, as in the sporange

of Trichia (PI. 32. figs. 39, 40). The ela-

ters of the Equisetaceas (fig. 205, p. 288)

are of different character, consisting of four

sbort filaments with clavate ends, attached

at one side of the spore and originally

coiled round it, ultimately unrolling with

elasticity. They appear to be formed by
the deposition of a spiral-fibrous layer on

the wall of the parent cell of the spore,

within which the true (single) spore-mem-

brane is formed, unadherent ; and when the

spore is ripe, the spiral-fibrous layer splits

up and starts away from the inner coat.

An elegant spiral and annular fibrous struc-

ture is also met with in the large cells of the

leaves of the SpHAGNACEiE (Pi. 39. fig. 25) ;

this is exactly analogous to the similar de-

posits in the higher plants. Spiral layers

are found, less distinctly, in the radical

hairs growing from the lower surface of the
frond of Marchantia, Ntigeli regards
them as folds of au inner layer of mem-
brane

;
but they appear to be regular secon-

dary deposits.

Lastly, the hairs and similar epidermal
appendages sometimes exhibit spiral-fibrous

deposits. An unrollable spiral fibre is

beautifully arranged in the cells forming
the mealy coating of the seed of Cohcea

scandens (PI. 21. fig. 20). The seeds ofmany
of the Acanthacere (PL 21. figs. 21 & 24),
Collomia (PL 21. fig. 22), the pericarp of

some of the Labiata? (PL 21. fig. 23) and
Coinpositaj (Senecio) bear tubular hairs,

consisting of cells with a spiral or annular
fibre in their interior (see Hairs of Plants).

The structure of the hairs of Collomia,

Jiiiellia, &c. has been much discussed, but
it seems very simple : they appear to con-
sist of a short tubular cell, upon the wall of

which a closely coiled elastic spiral-fibrous

layer is deposited ; during the ripening of

the seed the primary membrane undergoes
a metamorphosis into a substance related to

amyloid (or bassorin ?), which softens and
swells up when placed in water, allowing

the spiral fibre to extend itself (PL 21.

figs. 21, 22 b, c). Sulphuric acid and iodine

give the swollen gum-like envelope a pur-
plish tint.

Another and less distinctly marked spiral

arrangement of the substance of the cell-

walls occurs in the form of cracks or gaps
in certain of the layers of the secondary
deposits, running more or less round the

cell, appearing like irregular spiral streaks
;

these are sometimes present in the earlier

secondary layers and not in the later, so

that the " cracks " are covered in by the

latter and converted into canals in the sub-

stance of the cell-wall. These occur in the

wood-cells of Hernaiidia sonora, in the pros-

enchymatous cells of the vascular bundles
of Caryota wens, Phceniv, Metroxylon, and
probably in other cases. Something similar

may be detected in the wood-cells of Firms
(PL 39. fig. 1), especially after treatment

with boiling nitric acid. In liber-cells a

spiral texture is far more generally evident.

In Vinca, for instance (PL 89. fig. 30), and
other Apocynaceous plants, a delicate spiral

striation of the wall is evident in its natural

state, beautifully regular in its arrange-

ment ; a similar appearance may often be
detected in the walls of thickened hairs,

especially when acids are applied, as in

3 a2
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Cotton (PI. 21. fig. 1 b), particularly in gun-

cotton (tig. 1 c)—sometimes with interme-

diate slits, as in Urtica (PI. 21. fig. 8), &c.

;

and by boiling with nitric acid, a minute

spiral-fibrous structure may be detected in

the secondary layers of the li ber-cells of very

many plants, as*of Flax (PL 21. fig. 2 b, c),

Coir (PL 21. fig. 5 a, b), Bcehmeria (PL 21.

fig. 2 b, e), &c. All these spiral structures

belong to the secondary deposits of the

cells ; they are mostly distinguishable from

those previously described by being thinner

places or lines left bare, instead of being- lines

of deposit.

We have observed a somewhat similar

spiral streaking of the walls of Hi/drodictyon,

depending on slits in certain of the laminas.

Some of the genera of Oseillatoriacese, as

Ainactis (PL 4. fig. 15 b) and Schizosiphon

(PL 4. fig. 13 d, e), also present a spiral-

fibrous decomposition of their cellulose

coats when old ; and we have seen a spiral

marking on the wall of Cladophora, as de-

scribed by Mitscherlich. Agardh has re-

cently stated that he detected a complicated

spiral-fibrous structure in the cell-wall of

Confervse, extending, however, from one

cell to another ; and he regards this as a

proof of the spiral structure ofprimary cell-

membrane generally ; and he says he has

likewise detected an analogous spiral-fibrous

structure in the primary cell-wall of the

structures of the Phanerogamia. The deli-

cate striation of the membranes of the Con-

fervas and slightly thickened liber- or par-

enchyma-cells of many Flowering plants

form a desirable object of investigation for

those accustomed to the delicate observa-

tion of the markings of the valves of the

Diatomaceoa. The use of reagents, such as

nitric acid and solution of potash, boiling,

maceration, and other means must be em-

ployed for this purpose, controlled always

by a careful observation of the structures in

their natural state and in different stages of

development. It is not impossible that all

secondary deposits may prove, as Meyen
assumed,' to have a fibrous constitution, and

true membrane to be confined to the primary

walls. One set of layers, however, seems

always to resist the endeavour to resolve

them into fibrils, namely those of the horny

and fleshy Albumen of seeds.

As to the mode of the formation of spiral

secondary deposits, little is certainly known
at present. Criiger attributes them to spiral

circulation of the secreting protoplasm over

the cell-wall in the position of the future

fibres. We believe this to be a somewhat
speculative notion. Others have asserted

that they are formed by gradual collocation

of visible granules ; this is certainly an error.

We have observed the gradual formation of
the spiral baud in the elater of Marchantia,
where it is at first a faint spiral trace with
indistinct edges; as it grows thicker, the
edges become more and more defined, and
it is produced originally in the exact posi-

tion and pattern which it subsequently re-

tains. Trecul has lately published an ela-

borate memoir, reviving an old notion that

the spiral and other fibrous markings are

folds of membraue thrown inwards from the

cell-wall. We believe this to be altogether

a misconception.
The actively moving spiral filaments or

Spebmatozoids of the Ferns, Mosses, Cha-
racere, &c. have nothing in common, ex-

cept the spiral form, with the structures de-
scribed in this article ; they belong to the
protoplasmic structures or cell-contents, as

is also the case with the spirally-arranged

green contents of Spirogyha ; while this

article refers exclusively to cellulose struc-

tures belonging to the cell-wall.

See also Cell, Vegetable ; Secoxdaht
deposits ;

Pitted stbucttjees ; and Tis-
sues, Vegetable.

Bibl. General works on Vegetable Ana-
tomy ; Schleiden, Ann. Nat. Hist. vi. p. 35
(from the Flora, 1839) ; Griffith, Ann. Nat.
Hist. x. p. 109 ; E. Quekett, Trans. Mic.
Soc. i. p. 1 ; Ann. Nat. Hist. xv. p. 495

;

Mohl, Verm. Schrift. p. 285 (Ann. des Sc.

Nat. 2 ser. xiv. p. 242) ; T'ei/etable Cell,

London, 1852, p. 14; Agardh,'Z)e Cell. J'e-

i/etab. Lund, 1852 ; Criiger, Baton. Zed. xii.

pp. 57, 833 ( 1854), xiii. p. 601 (1855) ; Cas-
pary, But. Zeit. xi. p. 801 (1853) ; Trecul,

Ann. des Sc. Nat. 4 ser. ii. p. 273 ; Schacht,

PflanzenzelU, Berlin, 1852; Bot. Zeit. viii.

p. 697 (1850) ; Unger, Liniuea, xv. p. 385
(1841) ; Herbert Spencer, Linn. Trans.xzx.

p. 405.

SPLRILLrXA; Ehr.—A doubtful genus
of marine Infusoria, of the family Arcellina.

Char. Shell siliceous, porous, forming a

fiat spiral.

<S'. vivipara. Shell microscopic, hyaline,

smooth, containing numerous embryo shells.

Found in America.
Bibl. Ehrenberg, Abhandl. d. Berl. Akad.

1841, pp. 402, 422.

SPIRILLI'NA, Ehr., Rupt. Jones.—

A

genus of Rotaline Foraminfera, near Pulvi-

n idina.
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Char. Shell hyaline, consisting of a single

elongated chamber, coiled into a flat close

spiral ; orifice simple, as wide as the tube.

Two recent British species, S. perforata
(PI. 47. fig. 5), and margaribifera; also some
fossil (Jurassic and Tertiary).

Bibl. Williamson, Rec. For. 91 ; Car-
penter, Iutrod. For. ISO ; Parker and Jones,
Ann. N. II. 4. iv. 386 ; ix. 221.

SPIRILLUM, Ehr.—A genus of Oscil-

latoriacese.

Char. Consisting of a colourless, tortuous,

or a cylindrical spiral filament.

These organisms, found in infusions and
decomposing liquids, are very interesting

objects on account of the remarkable cha-
racter of their corkscrew-like movements.
They multiply by transverse division, sepa-

rating into two portions while in motion.
They are jointed (or septate ?) ; but the
joints are not always easy of detection.

They are insoluble in boiling potash. Their
structure is best examined when they are

preserved in a dry state. It is difficult to

know where to place them in a sj'stem; but
they are apparently nearest related to the

Osciliatoriaceous Alga?. Spirillum bryozoon
consists of the spermatozoids of Mosses.

1. S. tenue. Filament slightly tortuous,

indistinctly jointed ; spiral of three or four

turns
; movement active ; length 1-1000"

;

diam. 1-12,000".

2. <S'. undula. Filament very tortuous,

distinctly jointed ; spiral of one or one
and a half turns ; length 1-1500" ; diam.
1-20,000".

3. S. volutans (PL 3. fig. 23). Filaments

ver}' tortuous, distinctly jointed; spiial of

three, four, or more turns; length 1-1400";

diam. 1-14,000".

4. S. plicatile (Spiroehceta plieatilis, Ehr.)

(PI. 3. fig. 22). Filament very long ; coils

very numerous ; movement undulating
;

length 1-180"; diam. 1-12,000".

Bibl. Ehr. Infas. p. 84; Dujard. Infus.

p. 223 ; Rabenht. Fl. Eur. Ala. ii. p. 72.

SPIROCFEE'TA, Ehr. (probably identi-

cal with Spibillum).— <S'. plieatilis= Spiril-

lum plicatile.

SPIROCHO'NA, Stein. — A genus of

Infusoria, of the family Vorticellina.

5. yemmipara (PI. 25. fig. 35) is found

pon the branchial plates of Gammarus
Pulex, where also its remarkable Acineta-

form (PI. 35. fig. 36) occurs.

S. Scheuteniiis met with upon thefeathery

eetee arising from the terminal joints of the

postabdominal legs of Gammarus.

Bibl. Stein, Die Infus. ; Pritch. Infus. ;

Clap, et Lachm. Etudes, p. 132.

SPIRODIS'CUS, Ehr.—Fnder the name
S. fulcus, Ehrenberg places among the In-

fusoria, in the family Vibrionia, a brownish
organism, consisting of a short liscoidal or

much-flattened helical spiral, 1-1200" in

diameter, and found in Siberia. It exhi-

bited a slow movement. Ehrenberg's figure

greatly resembles that in PL 32. fig. 34 (the

upper two), without the cilia, and magnified

200 instead of 400 diameters.

Bibl. Ehr. Infus. p. 86.

SPIROGY'RA (Zyynema, Agardb in

part) (fig. 668).—A genus of Zygneinaceae

( Confervoid Algae), mostly veiy elegant,

and all very interesting on account of their

structure and modes of development. They
are green filaments, floating unattached in

standing fresh water. They consist of

jointed tubes (that is, rows of cylindrical

cells), sometimes of considerable size, in

the interior of which the green colouring-

matter is arranged in one or more spiral

lines running round the walls, these spiral

lines presenting bright points at intervals

along their course (PL 5. figs. 17, 26, 27).

The green lines consist of bands of proto-

plasm coloured green by chlorophyll. The
bright points are in some stages composed
of globules of similar substance ; but gene-

rally they are occupied by starch-granules

imbedded in the proto-

plasm ; smaller starch-

granules also occur at

certain stages through-

out the green band. A
remarkable lenticular

nucleus is also present,

suspended in the centre

of the cell by threads

of protoplasm running

out to the primordial

utricle lying against

the cell-wall. Some-
times this nucleus is

placed with its faces
gpir0j :

towards the side wa 1 FraKmellt9 of tw0
(S. Illtlda, Fl. 5. fig. 2b); filaments conjugating,

sometimes it appears to Magnified 200 diameters.

be placed with its faces

looking up and down, as it presents the

appearance of a narrow ellipse when seen

sideways ( S. pellucida, PI. 5. fig. 27). The
laminated structure of the cell-walls is also

curious, but will be better understood after

a sketch of the mode of development.

The attractive appearance of the Spiro-

Fig. 668.
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gyres and the easily observed phenomenon
of conjugation have caused much attention

to he paid to this genus; and many points of

their history have been determined. The
cells composing the filaments all multiply

simultaneously when the plant is growing,

each becoming twice its length and dividing

into two. It has been certainly observed bjr

A. Braun and Pringsheim that the division

is preceded by a division of the nucleus.

From this interstitial mode of growth it is

evident that the walls of the cells of plants

actively vegetating must soon become com-
posed of a number of layers belonging to di-

stinct generations of cells. Thus, supposing

we have an original cell a, this encloses its

progeny, two cells cfl & b, and when these

divide again and come to enclose respect-

ively a 3 & c and b2 & d, the parent cell a,

stretched to four times its original length,

still encloses the whole. The laminae be-

longing to the respective generations do not

become very intimately blended ; for by ma-
ceration we may cause the outer membranes
to soften and dissolve, and set free the

younger cells intact. The older membranes
seem to have become thinner by stretching,

or by solution, midway between their septa,

since on maceration we may often see them
give way in the middle, and the young cells

slip out from them, leaving them as short

hyaline tubes with a diaphragm in the mid-
dle. The ends of the cells of some species

generally present a curious appearance,

which might be compared to the "punt"
of a bottle, only it is a circular fold thrown
in from the cross septum. It is attributed

to the excessive growth of the membrane
of the young cells, confined in space by the

outer parent-membrane. The filaments of

Spirogyra are consequently very instructive

in reference to vegetative cell-formation.

In some cases the half-dissolved parent-cell

membranes form a delicate but well-defined

gelatinous coat on the tube (PI. 5. fig. 27s).

The reproduction of this genus exhibits,

besides the proper conjugation, other phe-
nomena, the import of which is not yet fully

determined. The conj ligation itself has been
observed by almost every microscopist. It

consists essentially in the production of

papillary elevations on the contiguous walls

of the cells of two filaments lying side by
side, the growth of these papillae until

they come into contact, and their coalescence

so as to form a canal of communication be-
tween the two cells (fig. 668 ; PI. 5. iig. 18).

When this is accomplished, the contents of

one of the cells (the contents of both having
meanwhile lost their characteristic arrange-

ment on the cell-walls) pass over through
the cross tube into the other cell, when the

contents of both become blended and form
an elliptical free body (PI. 5. fig. 18), which
acquires cellulose integuments and becomes
a spore or zygospore, lying free in the parent
cell. This process is accompanied by the
death of the parent filaments, conjugation

often taking place in the majority of the

cells : the spores are sometimes set free by
decay of the parent cell-wall ; but very often

the latter remains undissolved until the

germination of the spore (PI. 5. fig. 19).

A modification of this mode of conj ligation

occurs in some cases, apparently as an ab-

normal process ; for it has been observed
(Braun) taking place in those species which
conjugate as above. It occurs in solitary

filaments, in which two contiguous cells

produce papillae at the adjoining ends,

growing towards each other and coalescing,

the contents of one of the cells thus passing

into the next cell of the same filament.

A. Braun calls this "chain-like" conjuga-

tion, in contradistinction to the " ladder-

like " conjugation above described. As the

two forms occur associated, Kiitzing's genus
Shynchonema and others founded upon this

are of doubtful value.

The ripe spore or zygospore presents the

appearance of an elliptical body enclosed in

three membranous coats, the outer of which
is of delicate texture and separated by an
interval from the next, which is brownish
and of firm texture. The inmost coat, or

true spore -membrane, is again delicate.

The spores appear to rest through the

winter after they are formed, and to germi-
nate in spring, in which process the middle
coat of the spore splits at one end, longitu-

dinally, opening by two valves to allow the

inner to grow forth, which bursts through
the outermost sac, in the form of a tube

(PI. 5. fig. 19) which soon acquires the

characteristic appearance of the parent

plants. The contents of the spore are brown
and homogeneous during the stage of rest

(fig. 21) ; in germination they become green
again, and arrange themselves in the spiral

bands (fig. 22), which become more distinct

as the cell elongates.

Certain other occurrences take place in

the cell-contents of the Spirogyree, the rela-

tion of which to the reproduction is not so

clear as the above. In filaments in an un-

healthy condition, about to decav, such as
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are often seen when a collection of them is

placed in a jar of water to keep for exami-
nation, it is not uncommon to see the green

contents gradually lose their spiral arrange-

ment and break up into a number of globular

portions (PI. 5. fig. 28) ; we have sometimes
observed these rolling over slowly in the

cell. In one case we have observed the

contents converted into sixteen distinctly

organized biciliated zoospores (PL 5. fig. 20),
differing only from the ordinary zoospores

of the Confervoids in the almost total

absence of colour. They were somewhat
crowded in the cell, and moved lazily about
in it, the cilia vibrating. It is still more
common to observe the contents of decayed
filaments converted into encysted globules

(PL 5. figs. 24, 25), which would appear to

be a kind of resting-form of the zoospores.

These globules, which have a tough spinulose

coat, have been observed by Pringsheim
as produced from the contents both of

ordinary cells and (abnormally ?) from the

contents of a large spore (PL 5. fig. 23) : the

latter case might give colour to the idea that

this was a sporange, had not its germination

been observed. Pringsheim has further

noticed that actively moving zoospores are

produced from the small encysted bodies

;

perhaps these may fulfil an antheridial

function. Carter has observed in the cells

of Spirogyra the bodies constituting the

genus Pythium of the German authors, and
apparently connected with the zoospore-

like bodies just described (see Pythium).
The species of Spirogyra have been

greatly multiplied by authors. The pecu-
liar fold proj ecting from the septum appears

to us to depend upon age and activity of

growth ; and the length of the joints de-
pends greatly on the stage of growth, as

they continually divide' into two equal parts.

S. communis (fig. 668). Filaments 1-1440

to 1-1200" in diani.
;
joints two or three

times as long ; turns of spiral four, broad
;

spores elliptical (Ilass. pi. 28. figs. 5, 6).

S. gumma (PL 5. fig. 17). Filaments
1-600" in diam.

;
joints once and a half

or twice as long ; turns of spiral broad and
dense ; spores elliptical. Varies to some
extent in the length of the joints, which are

sometimes twice to seven times as long.

S. nitida (PL 5. fig. 26). Filaments
1-360" in diam.

;
joints twice or three times

as long ; spiral bands four, dense, closely

veiled ; spores elliptical.

Bibl. Hassall, Brit. Freshw. Alg. p. 135

;

Kiitzing, Spec. Alg. p. 437, Tab. Phyc. v.

;

Pringsh. Flora, xxxv. p. 465, 1852 {Ann.
Nat. Hist. 2 ser. xi. p. 210) ; Al. Braun,
Verjungung (Hay Sac. Vol. 1853, passim)

;

Vaucher, Conferees, p. 37; Agardh, Ann. d.

Sc. Nat. 2 ser. vi. p. 197 ; Eabenh. Fl. Eur.
Ah/, iii. p. 232.

SPIROLI'NA, Lamk. (SpiRULiNA,Ekr.).
—Restricted. The long, narrow, crozier-

like modifications of Peneroplis (P. (Sp.)

austriaca, PL 18. fig. 12) come under this

title. Fossil and recent.

Bibl. D'Orb. For. Foss. Vien. 137 ; Car-
penter, Phil. Tr. 1859, 10 ; Parker, Jones
and Bradv, Ann. Nat. Hist. 3 ser. xv. 230.

SPIROLOCULI'NA, D'Orb.—A sub-
genus of Miliola, among the porcellaneous

Foraminifera.

Cliar. Shell regular, equilateral, com-
pressed, oblong, oval, or elongated; cham-
bers concentric on two opposiug faces, in the
same plane, not embracing, all apparent and
with simple cavities ; orifice single, situated

alternately at the two ends of the longitu-

dinal axis, simple or with a tooth, frequently

prolonged into a tube.

Sp. planulata (PL 18. fig. 7). Many
species, recent and fossil.

Bibl. D'Orb. Ann. d. Sc. Nat. vii. 298
;

Williamson, Pec. For. 82; Carpenter, Introd.

For. 77 ; Parker, Jones and Brady, Ann.
Nat. Hist. 4 ser. viii. 248.

SPIROM'OXAS, Perty. — A doubtful

genus of Monadina, probably synonymous
with Cyclidium of Dujardin.

Char. Bocty leaf-like , compressed, rounded
at both ends, and rolled spirally on itself

longitudinally.

Bibl. Pritchard, Infus. p. 502.

SPIROPLEC'TA, Ehr. See Texttjlakia.
SPIROR'BIS, Daudin, Lamk.—A genus

of Annulata, of the order Setigera, and
family Amphitritse.

The elegant little milk-white flat spiral

shells of S. nautiloides (communis) (PL 44.

fig. 30) are frequently met with upon Fucus
serratus, &c. The animal has six pinnate bran-

chial filaments and a pedunculate operculum.
SPIROS'TOMUM, Ehr. — A genus of

Infusoria, of the family Bursarina.

Char. Body ciliated all over, oblong or

cylindrical and elongated or flat, without a
neck ; mouth spiral, with neither teeth nor
a tremulous lamina ; anus posterior.

/S. ambiguum (PL 24. figs. 77, 78). Body
cylindrical and elongated, colourless, ob-

tuse in front, truncate behind, prolonged
anteriorly beyond and above the mouth.
Aquatic ; length 1-12".
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Dujardin gives the characters :—Body
cylindrical, greatly elongated, and very
flexible, often twisted, covered with cilia

arranged upon the oblique or spiral strips

of the surface ; mouth situated laterally

beyond the middle, at the end of a row of

larger cilia ;—the genus consisting of S.

ambif/uum, E., and 8. (Uroleptus, ~E.)Jilum,

S. virens being placed as Bursaria spirigera.

Bibl. Ehr. Infus. p. 332 ; Dujard. Infus.

p. 514 ; Pritchard, Infus. p. 622 ; Clap, et

Lach. Etudes, p. 231.
'

SPIROT/E'NIA, Breb. — A genus of

Besmidiacese.

Char. Cells single, elongated, cylindrical

or fusiform, straight, entire, not constricted,

ends rounded ; endochrome spiral.

Division oblique. In one species the
endochrome is spiral at first, subsequently
becoming uniform.

1. 8. condensata (PI. 10. fig. 59). Endo-
chrome forming a single broad band. Length
1-208". Common.

2. S.obscura. Endochrome at first forming
several spiral threads, afterwards uniform.

Length 1-240".

Bibl. Ralfs, Brit Desmid. 178
;
Pritch.

Infus. 751 ; Archer, Qu. Mk. JH.'1867,p. 186.

SPIRTJLI'XA, Link.—A genus of Oscil-

latoriacea? (Confervoid Algae;), consisting of

minute spirally coiled filaments immersed
in a gelatinous matrix, having an oscillating

motion ; forming extensive strata in lakes,

brackish water, &c. The intimate structure

and development of these curious organisms
are not yet well understood ; they are sup-

posed to increase by the filaments breaking
across ; in some the filament appears con-
tinuous

; in others it has striae, like the
OsaMatoricB (appearing beaded when badly
defined).

8. Jenncri (PI. 3. fig. 16). Filaments
with stria;, 1-6000" in diameter, usually of

eight or ten coils, forming a thin esruginous
stratum.

S. osciSarioides (PI. 3. fig. 15). Fila-

ments not striated ; coils 1-7200" in diam.;
lax. Among Oscillatoriea? in stagnant pools.

Bibl. Klitzing, Sp. Alcj. p. 236, Tab.
Phyc. i. pi. 37 ; Hassall, Brit. Fr. Alg. p. 277,
pi. 75 ; Harvey, Brit. Mar. Ah/' p. 229,
pi. 27; Phyc. Brit. pi. 105; Rail's, Ann.
Nat. IIist.'x\L 308, 2nd ser. viii. p. 205;
Cohn, Nova Ada, xxiv. ; Rabenht. Ft. Eur.
Alq. ii. p. 90.

_
SPLACIINA'CE/E.—A family of Funa-

rioidese (Acrocarpous operculated Mosses),
of broad and densely tufted habit, mostly

found upondung,with avervmuch branched,

loosely-leaved stem (fig. 669). Inflorescence

hermaphrodite, dioecious, rarely monoecious.

Antheridial flower a capituliform, terminal

bud. Antheridia large, club-shaped, rather

curved. Archegonia narrow, long-apicu-

late. Peristome, if present, of regularly

lanceolate, neither obtuse nor trabeculate,

twin, rufescent, rather fleshy teeth. Colu-

669. Fig. 670.

Splaclinuni vasculosum.

Fig. 669. Nat. size.

Fig. 670. Ripe capsule open, dried, and the apophysil
shrivelled. Magnified 20 diameters.

Fig. 671. Fig. 672. Fig. 673.

Splachnnm vnsculosum.

Fig. 671. Calyptra. Magnified 20 diameterB.
Fig. 672. Young capsule and apophysis. Magnified

20 diameters.
Fig. <i7vt. Vertical sect ion ofan unopened capsule with

ite spongy apophysis. Magnified 20 diameters.

mella ordinarily projecting (fi<r. 070). Cap-
sule on an apophysis (tig'. 0~o), mostly fur-

nished "with atomates.
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British Genera.

1. (Edipodinm. Calvptra soft, longish-

narrow, split almost to the summit, obtuse,

somewhat lacerated at the base. Capsule
subgiobose, very loosely reticulated, soft,

with a very long collum arising from a
gradually thickened fruit-stalk, the month
naked. Columella dilated at the apex. In-
florescence moncecious.

2. Tetraphdun. Calvptra smallish, hood-
shaped, split to the middle, ope'rculate, de-

licate. Capsule apopkysate, oval-cylindri-

cal. Apophysis obconical, obovate, or sub-

ovate. Columella scarcely dilated at the

apex. Peristome of sixteen double teeth

approximated in fours, lanceolate, formed
of two rows of cells, connate in pairs at the

base, refiexed when dry, erect, incurved

when moist, much shorter than the capsule.

Antheridial flower sessile in the axil of a

leaf, or terminal in a little special branch,

in a capituliform bud.

3. Taylorid. Calvptra inflatedly conical,

erect, split at one side, constricted at the

base, lacerated or erose all round the mar-
gin. Peristome arising below the orifice

of the capsule, of sixteen or thirtj'-two

teeth ; teeth single, approximated in pairs

or coherent, often very long ; when moist
incurved and involuted, when dry (in the

ripe capsule) refiexed, appressed to the

capsule or tortuously bent down ; very hy-

groscopic. Inflorescence monoecious. Co-

Fi>r. 674.

lumella mostly free, exserted from the ripe

capsule, nattish-apiculate.

4. Dissodtm. Calvptra inflatedly conical,

erect, slit at one side, constricted at the

base and torn or erose. Peristome arising

at the orifice of the capsule. Teeth thirty-

two, connate, in eight Ingeminate or sixteen

geminate teeth, lanceolate, smooth, trans-

versely articulate, connivent into a depressed

cone when moist, subincurved when dry.

Inflorescence perfect or monoecious. Colu-
mella included or exserted, flatfish.

5. Splachnum, Calyptra conical, rather

small, entire or slit here and there at the

base. Peristome of sixteen teeth, composed
of a double row of cells, lanceolate, largish,

yellowish, approximated in pairs and to

some extent conglutinated, when dry re-

flexed and appressed to the capsule, when
moist erect and incurved at the apex. In-
florescence dioecious, rarely monoecious.
Columella ordinarily emerging, capitate.

SPLACHNUM, Linn.— A genus of

Splachnacea3 (see above). S. ampullaceum
Linn., not uncommon on the dung of ani-

mals on bogs, is a very handsome moss,
with purple or red capsules. S. vasculosum

(figs. 669-673) is less common, occurring

only in high mountain districts.

SPLEEN.—This organ appears to occur

exclusively in the Vertebrata, but is not
found in the Leptocardia and Myxinoids.
The spleen is covered externally by the

Fig. 675. Fig. 676.

Fig. 674. Natural size. Portion from the middle of the spleen of an ox, washed ; showing the bands and their

arrangement.
Fig. 675. Peculiar fibres from the pulp of the human spleen, belonging to the microscopic trabeculx. magnified

350 diameters.
Fig. 676. One of the same enclosed in a cell. Magnified 350 diameters.

peritoneum, except at the hilus, where the

vessels are connected with it.

Beneath the peritoneal tunic is a thin,

semitransparent, firm, fibrous coat, which at

the hilus accompanies the vessels, and forms
sheaths around them.
The spleen is traversed by fibrous pro-

cesses, bands or trabecule (fig. 674), which
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arise from the inner surface of the fibrous

coat and from the outer surface of the vas-
cular sheaths, and, being connected with
each other, form a number of irregular

meshes or areolse, in which are situated the
splenic corpuscles and the spleen-pulp. In
reptiles they form stellate expansions, their

connective tissue becoming infiltrated with
lymph-corpuscles

; and the connective tissue

in this modified form occupies all the inter-

spaces of the proper parenchyma of the organ.

The fibrous coat and the trabeculse consist

of ordinary areolar tissue, with mostly
parallel fibres, traversed by networks of tine

elastic fibres, which become continuous with
the coats of the veins. In certain animals,
as the dog, cat, pig, &c, the fibrous coats
and trabeculse contain also unstriped mus-
cular fibres. These do not occur in man,
unless they are represented in the micro-
scopic trabeculse by peculiar wavy fibres,

about 1-500" in length, with lateral or

Eig. 67

stalked nuclei (fig. 675). Some of these are

found enclosed in cells (tig. 676) , from which
they become liberated by the action of water.
The arteries, first of all, iu connexion with
the trabecular sheath are generally accom-
panied by a connective sheath rich in cells,

until they become capillaries ; and this cell-

growth becomes developed into the Mal-
pighian corpuscles.

The splenic or Malpighian corpuscles

(fig. 677) are white rounded bodies, im-
bedded in the spleen-pulp, and attached
to the smallest arteries. They vary in size

from 1-120 to 1-36", and cannot always be
detected. They are either placed upon the

sides of the arterial branch, or situated in

the angles of their bifurcation.

The splenic corpuscles consist of an enve-
loping membrane (fig. 678 a) composed of

areolar tissue with fine reticular elastic

fibres, and derived from the arterial sheath.

They are traversed by capillaries and filled

Eig. 678.

Fig. G77. Portion of a small artery from the spleen of a dog, with one of the branches corered with Malpighian
bodies. Magnified 10 diameters.

Fig. b"7S. Malpighian corpuscle from the spleen of an ox. a, wall of the corpuscle ; b, contents e, wall of the
artery upon which it is situated; d, its sheath. Magnified 150 diameters.

with a tenacious grey parenchyma. The
parenchyma consists of cells 1-3000" in

diameter, containing one or two nuclei, and
free nuclei (fig. 104, p. 132). There is also

an intermediate substance, the periplast of
Huxley, a pale granular fibrillar substance
which encloses the cells. Sometimes the
cells contain globules of fat or blood-

corpuscles ; and occasionally free blood-cor-
puscles are met with.

The splenic pulp forms a soft reddish
mass, and consists of three elements—micro-
scopic trabecular, fibres, or bands, parenchy-
ma-cells, and the smaller blood-vessels—or

of cells and an intercellular substance. The
trabecular agree in structure with the larger
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ones. The fibres or bands are the termina-
tions of the sheaths of the vessels ; they are

indistinctly fibrous, and free from elastic

tissue. The parenchyma-cells resemble
those in the splenic corpuscles. Blood-cor-
puscles are found enclosed in cells, from
one to twenty in each, or surrounded by a

transparent substance, their contents exhi-

biting- various changes in colour and con-
sistence. The arteries terminate in elegant
tufts or penicilli, becoming' continuous with
a meshwork of capillaries.

The blood-corpuscles from the blood of

the splenic vein frequently contain crystals

of hrematoidine.

In the examination of the spleen, the tra-

beculse are best seen after washing- away the
pulp with water, the splenic corpuscles by
tearing- the spleen or boiling it, either in

the pig or ox. The cells containing- blood-
corpuscles must be searched for in the pulp
unacted upon by water. The muscular fibres

are most evident in the smaller trabecule,
especially after treatment with dilute nitric

acid (one part to five parts of water).

Bibl. Kblliker, Mikrosk. Anat. ii. 253,
and Todd's Cycl. Anat. fyc, art. Spleen;

Gray, A. Cooper's Prize Essay ; Saunders,
Goodsirs Annals of Anat. ij-c. 1851, i.

;

Crisp, On the Spleen ; Huxlev, Qn. Mic. Jn.

ii. 1854 ; Frey, Das Mikros. ; W. Miiller,

in Strieker's Hum. 4' Comp. Hist, and the
Bibl. therein.

SPOLVEEI'NA,
_
Mass.— A genus of

Micro-lichens, parasitic on the thallus and
prothallus of various crustaceous lichens.

Char. Spores 1-2, large, globose-ovoid,
simple, colourless, or yellowish.

Bibl. Lindsay, Qu. Mic. Jn. 18C9, p. 344.

SPONDYLOM'ORUM, Perty.—A genus
of Hydromorina.

Char. Body with a dorsal ocellus, with no
tail, self-division imperfect, developing a
compound body like a cluster of berries.

Bibl. Pritchard, Infusoria, p. 505.

SPON'GIDA or POEIFEBA.—The
sponges belong to the animal kingdom, and
are usually associated with the Protozoa.
Haeckel regards them as an approach to the
Ccelenterata; and Prof. Clark believes them
to be aggregations of cilio-flagellate Infu-
soria. The essential histological element
of all Spongida is a sarcode which is partly

differentiated into cells which resemble
ciliated monads. Some of these have only
one flagellum, which is surrounded by a
kind of collar where it is attached to the
body of the cell. The rest of the sponge-

sarcode consists of a structureless proto-

plasm. The non-essential element is a

framework or fibrous skeleton which gives

definite shapes to the whole, and which is

surrounded by the sarcode, and produced by
the assimilative powers of the cells and pro-

toplasm. The skeleton may be horny, cal-

careous, or siliceous ; and hence the group

has been subdivided into :— 1. The Keratosa,

in which horny fibres exist forming an
interlacement, with meshes, canals, and also

large oscula and small external pores, such as

the skeleton of the common sponge of com-
merce. The horny fibres are cylindrical or

united without any definite order.

The fibres of the Keratosa. have been de-

scribed as solid and as tubular. Those of

the common sponges appear under the

microscope to be solid
; but when treated

with sulphuric acid, it is easily seen that

they consist of two parts, an outer tubular

portion, which is contracted in length by
the acid, and an inner cylindrical thread,

which is not so contracted, but usually be-
comes elegantly wavy or spiral from flexion,

frequently also partly protruding from the

cavity of the outer portion in broken fibres.

The horny fibres are strengthened in some
species with calcareous or with siliceous

spicula.

2. The Calcarea or Calcisponaia. In these

the skeleton is composed of aggxegations of

calcareous spicula. It frequently has only

one set of pores opening into meshes and
canals, and these into one osculum ; in

many species, however, there is the same
abundance ofpores and oscula as exists in the

Keratosa. But in the first instance there is,

as it were, one individual sponge, and in the

last numerous aggregated individuals. It is

the solitary individual calcareous sponge
which Haeckel has placed en rapport with
the Actinida.

3. The Silicea. The siliceous Spongida
have a skeleton consisting of spicules of

silica differently arranged according to the

genus and species, or of solid siliceous fibres,

or of both.

This division has been made much more
important since deep-sea dredging has been
properly conducted ; and a new order, the

Hexactinelbxhe, has been formed to include

all siliceous sponges with a siliceo-fibrous

or siliceo-spicular skeleton, the spicules of

the sexradiate-stellate type being invariably

present. There are two suborders of these

beautiful forms. In one, the Corallio-

spongise (Gray), the skeleton is conti-
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nuously reticulate, as in Eupleetdla and
Aphrocallistes ; and in the other, the Calli-

cispongia? (Kent), the skeleton consists of

disconnected, interlacing, or of isolated spi-

cules, as in Jhjalonema, Sympugella, or Dor-
vil/ia.

The spicula, whether calcareous or sili-

ceous, are of various forms (PI. 36, the
lettered figures), and either scattered through
the sarcode or arranged in bundles forming
spurious fibres, sometimes projecting more
or less from the surface (PL 36. fig. 8). In
some sponges they are absent, and in one
genus they are replaced by gravel. There
is some obscurity about the gravel, how-
ever; for its particles are described as being
uncrystalline, and as neither siliceous nor
calcareous

!

Whether the skeleton is continuous or

simply spiculate, or whether it is bearded
with long threads or has long rope-like

roots, still the soft parts are in close appo-
sition with the hard. The relation of the

protoplasm and cell-structures of the sar-

code to the spicule is that of simple invest-

ment.
The common Spongilla, a freshwater

species, has been considered the best type
for the study of the minute anatomy of the

group so far as the soft parts are concerned.

The superficies is composed of a thin layer

of sarcode with small pore-like openings in

it, which lead to a cavity between it and
the bulk of the sponge. The sarcode is

composed of nucleated cells placed side by
side. They can produce pseudopodia and
seize and include nutrient particles like

Amoeba. This power of pseudopodial elon-

gation of the cell-substance exists after

separation from the other cells, and is

noticed also in the cells which bound the

lower part of the above-mentioned cavity.

Many if not all of the cells are ciliated ; and
the movement of the cilia to a certain

extent produces currents in the water, by
which it is forced down the pores into the
cavity. The cavity is bounded below by
the main body of the sponge, which is

noticed to have on it openings reaching
downwards into canals or spaces ; and these

converge to the larger superficial openings
of the sponge called oscula. The sarcode

lining these has in many positions, which
are called ciliated or spheroidal chambers,

a very definite structure : the cells com-
posing it greatly resemble Cilio-fiagellate

Infusoria ; and each cell is attached to others,

all having nuclei, a frontal collared pro-

longation, and a long ciliuui. These cavi-

ties are in communication with the canals,

and determine currents from without in-

wards. Clark considers that the structure-

less protoplasm which lines chambers in the
American Spongilla, corresponding to the
canals in the European form, has a sufficient

power of contraction to produce an expul-
sion and subsequent inrush of water. The
water-currents pass into the sponge by the
pores, and circulate, carrying animalcules
and minute organisms along the cavities,

spheroidal chambers, and canals to make
their exit by the large external openings,
the oscula.

Sponges are mostly marine, rarely fresh-

water. Usually they possess lively colours,

which appear in some instances to arise

from the presence of granules of colouring-

matter, probably chlorophyll, in others from
iridescence. They usually grow in groups
upon rocks, shells, polypes, sea-weeds, &c.
Two reproductive processes are known to

occur in the Spongida, one being asexual
and the other truly sexual. In the common
Spongilla, towards the autumn, the deeper
layer of the sponge becomes full of exceed-
ingly small bodies called " seeds " or " gem-
mules," which are spheroidal and have an
opening at one point. Every one of these
bodies, in the walls of which are arranged a

number of remarkably shaped spicula, each
resembling two toothed wheels joined by an
axle, is in point of fact a mass of sponge
particles which has set itself apart (gone
into winter quarters so to speak), and, be-
coming quite quiescent, encysts itself and
remains still. The whole Spongilla dies

down, and the seeds, enclosed in their ease,

remain uninj ured through the winter. When
the spring arrives, the encysted masses
within the " seed," stimulated by the
altered temperature of the water, creep out
of their vents and straightway grow
into Spongilla (Huxley). Probably there

is another form of asexual increase, in which
ciliated masses containing minute germs
pass out of the sponge, swim freely with
the aid of their cilia, and give forth their

swarm-spores which are ciliated.

The sexual method takes place in summer
time. Huxley has described spermatozoa
in Tctln/a, Lieberkiihn in Spongilla, and
Haeckel in various calcareous Spongida.
They are developed by particular sponge-
cells becoming granular in their contents,

and the granules develop into spermatozoa;

or thev occur in modifications of flagellate
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cells. The ova are formed by cells sepa-

rating themselves from the sarcode, and
becoming nucleated and nucleolated. The
granule-cells burst, and the spermatozoa are

set free, and, coming into contact with the

ova-cells, impregnate them and determine
the development of ciliated germs. These
escape from the ova-cell, swim freely, and
finally attach themselves and grow into

Spongillee.

Thread-cells have been found in the

genus Reniera ; and Einier states that he has
even distinguished in some siliceous forms
something like connective tissue and fusi-

form muscular fibres.

Bibl. Johnston, Brit. Sponges ; Grant,

Edinb. New Phil. Journ. 1827 ; Hogg, Ann.
Nat. Hist. 1841. viii. 3, and 1851, vii. 190

;

Bowerbank, Trans. Micr. Soc. 1840, i.,

Monog. Brit. Spong. Boy. Soc. 1866, Proc.

Zool. Soc. 1870 ; Carter, Ann. Nat. Hist.

1848, i. 303, 1849, iv. 81, 1854, xiv. 334, and
1856, xviii. 1857, xx. 21 ; Dobie, Ann. Nat.

Hist. 1852, x. 317 ; Huxley, ibid. 1851, vii.

370, and Elem. Coinp. Anal. ; James-Clark,
American Jn. of Sci. $> Arts, Dec. 1871, Qu.
Mic. Jn. 1808, p. 50, Ann. Nat. Hist. xix.

1807, p. 13, 1808, i. pp. 133, 188, and 1872,

ix. p. 71, Mo. Mic. Jn. 1872, p. 104, Qu.

Mic. Jn. 1872, p. 409 ; Haeekel, Ann. Nat.

Hist. 1870, v. p. 1 & 107, Jenais. Zeit. 1809,

iv. B. 1871 ; Carter, Ann. Nat. Hist. 1871,

viii. p. 1, 1872, x. p. 300 ; Kent, Mo. Mic.

Jn. iv. p. 241, Qu. Mic. Jn. 1871, p. 90

;

Gray, Ann. Nat. Hist. 1808, i. 101, Proc.

Boy. Soc. 1867 ; Lieberkiihn, Mailer's Ar-
chi'v, 1856, Ann. Nat. Hist. 1868, ii. p. 236 ;

Thomson, Ann. Nat. Hist. 1868, i. p. 114,

Phil. Trans. 1869, Mo. Mic. Jn. ii. p. 107,

Deep-sea Dredging ; Ellers, Sieb. und Koll.

Zeit. 1871, xxii. p. 540, Qu. Mic. Jn. 1870,

x. p. 1, tr. Wright; Eimer, Sckultze's Arehiv,

pt. 2, 1S72 ; Walker, Jn. Quehett Soc. No.

19, 1872 ; Claus, Ueber Euplectella, O. Mar-
burg, 1868 ; Leidy, Amer. Nat. March 1870;
Bocage, Jn. des Sci. Nat. fyc, Lisbon, 1869

;

Pourtales, Bull. Mus. Comp. Zool. Harvard
Coll. Mass. 1867, 1808; L. Agassiz, Bull.

<§-c. Harvard Coll. Mass. 1869; Miklucho-
Maklay, Mem. de TAcad. Imp. Petersbourg,

1870 ; Oscar Schmidt, Gruudz. einer Spon-
gienfauna d. Allan. Geb. Leipzig, 1870

;

Spong. d. Kiiste v. Algier, Leipzig, Spong.

d. Adriat. Meet: Leipzig.

SPONGIL'LA, Lam.—A genus of fresh-

water sponges.

Two British species, S. jiuviatilis and S.

lacustris.

Found attached to stones, old woodwork,

&c. in still or slowly running waters; green

or grey.

See Spongida.
SPONGIOLES.—Many works on vege-

table physiology still retain the old error

that the extremities of roots are devoid of

epidermis, and that the tissue then presents

an open spongy character, whence the name
of spongioles applied to the absorbing apices

of roots. So tar is this from being a correct

account of the conditions, that, in reality,

Fig. 679.

LoDgifcudinal section of the rootlet of an OrchiB.

C, 6, Cellular tissue (cambium) iu which development
is still going on. FP, Fibro-vaseular bundles gradually
becoming organized from above downwards.

Magnified 500 diameters.

not only is the surface completely invested

with a continuous epidermis, but the grow-
ing point and principal absorbing surface is

found a little above the absolute extremity,

which is pushed forward by interstitial

growth.
See Roots.
SPORANGIUM and SPOR'OCARP.—

The term sporangium is applied to the
structure immediately enclosing the spores

of the Cryptogamia. The different forms
and conditions are described under the
classes of Flowerless plants. Abortive spo-

rangia in Ferns, sometimes borne on the

pedicel of the true sporangia, are called spo-
rangiastra. Sporocarp or spore-fruit is the

name given to the capsules or similar organs
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which contain the sporanges of the Mar-
sileacefe (see Pilulabia).
SPORENDONE'MA, Desm.— A sup-

posed genus of Sepedoniei (Hyphomycetous
Fungi). It is a very common occurrence in

autumn to find the house-fly, dead, adhering
to walls, window-panes, &c, firmly fixed by
its proboscis, and with its legs spread out,

thus differing from dead flies in general,

which have the legs contracted. In about
twenty-four hours after death, a kind of

fleshy substance, of a white colour, is found
in the form of a ring projecting out between
each of the rings of the abdomen ; and in a
day or two after, the whole will be found
dried, and the surface of the wall or glass

lightly covered in a semicircle, at about 1-2

to 1" from the fly's abdomen, with a claud
of whitish powder. The whitish fleshy sub-
stance is found on examination to consist of

a vast number of short erect filaments grow-
ing out from the interior of the fly's body,
between the rings ; these filaments contain
large oil-globules, often arranged in a row

;

and their having been mistaken for spores
gave origin to the name Sporcndonema
applied to this fungus. Cohn has lately

described its growth somewhat minutely,
and changed the generic name to Empusa,
or rather JEmpusma, the first of these names
being already occupied. lie correctly states

that the vertical filaments terminate in the
abdomen in a continuous, often branched
tube, and consist therefore of a single tubu-
lar cell. The upper free end, however, be-
comes cut off by a septum, and the terminal
cell acquires a campanulate form and a
darkish colour ; when ripe, it is thrown off

with elasticity; and a number of these form
the white cloud above mentioned. Cohn
endeavoured in vain to make them germi-
nate ; and nothing like them was found in

the cavity of the abdomen of numerous
flies in which the filaments were traced in

their earlier stages. From our own obser-

vations, we rather incline to regard them as

peridioles or spore-cases, comparable perhaps
to that of 1'ilobohts ; or they may be stylo-

spores, like some of those of the Uredinei,
which after a stage of rest produce an inter-

mediate mycelial structure, and then give
birth to the ripe spores.

The most remarkable point about this II v-

fungua (to which, however, Cohn does not
allude) is the circumstance that, when the
body of the fly with the rings of fungi
freshly developed isplaced in water, Achlya
prolifera is almost always, if not always,

produced, and apparently from the filaments

which in the air produce the bell-shaped

deciduous body above described. We find

the Achlya with its ciliated zoospores, and
later witb its globular sporanges tilled with
spores, apparently representing an aquatic

form of the Sporcndonema or Empusma.
Cienkowsld has recently confirmed the

view that Achlya is an aquatic form of the

present plant ; but A. Braun denies this ; he
states that he has found a second species of

JEmpusina on the common gnat (Ciilcx

pipiens).

Sporcndonema Casei, Desm., is referable

to Tobula.
Bibl. Berk. Brit. Flora, ii. pt. 2. p. 350 ;

Fries, St/st. Myc. iii. p. 435, Samma Veget.

p. 494 ; Varley, Trans. Mic. Soc. Load. iii.

;

Cohn, Nova Acta, xxv. p. 209 ; Berk, and
Broome, Ann. Nat. Hist. 2nd ser. v. p. 460

;

Cienkowski, Hot. Zeit. xiii. p. 801 ; Al.

Braun, Ah/. Uniccll. p. 105.

SPORES, Spobules, Spobedia, Spobi-
DIOLA,MlCBOSrOBES,MACBOSPOBES,&C.

—

A number of nearly connected terms which
are applied to the various organs which
either really or apparently represent, in the

Flowerless Plants, the seeds of the Flower-
ing classes. The names have been mostly

applied with a view of marking slight

distinctions between organs supposed to be
homologous. Of those placed at the head
of this article, the first only should be
retained, the second being merely a useless

diminutive of it, and the third and fourth

beiug superseded by the more definite no-

menclature now applied to the reproductive

bodies of the Cryptogamia.
It may be desirable perhaps here, ifmerely

for the sake of explaining the exact meaning
of words constantly used in this work, to

pass in review the various structures com-
prehended under the general name of Spore.

The definition of the word spore itself, as

commonly used, may be stated thus:—are-
productive body, thrown off by a Flowerless

plant to reproduce its kind, and containing

no embryo at the moment when cast off by
the parent. It is evident from this how lax

is its application.

The highest of the Flowerless plants, the

MarsileacesB and the Lycopodiacese, produce

two kinds of spore—one destined to produce

spcrmatozoids, the other archegonia and
ultimately embryos growing up into new
plants. These are now sometimes distin-

guished as pollen-spores and ovule-spores or

oospores ; the latter are large sacs with com-
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plicated outer membranes, the former simple

cells with a double coat, like pollen-grain3

(see Pilularia, Isoetes, and Lycopo-
diaceje).

The Ferns and the Equisetacess produce

only one kind of spore, a simple cell with a

double coat, the outer of which is generally

elegantly marked in the former (figs. 232-

235, p. 308), and is split up into elastic fila-

ments or elaters in the latter (fig. 205,

p. 288). In germinating, this spore pro-

duces a kind of thallus, the prothallium

(figs. 236-239, p. 309), on which antheridia

and archegonia ultimately appear, and an

embryo is formed, fertilized, and developed

(see Feexs and Equisetace^:).
In the above cases the spores are always

formed in sporanges of various kinds, deve-

loped directly from the axis or the leaves

by a process of vegetative growth.

In the Mosses and Liverworts (p. 482)
the spores are mostly of one kind (an

obscurity exists as to the nature of the

difference between the two kinds in Sphag-

Fisr. 681. Fisr. 682.

NACEiE), consisting of a cell with a single

or (generally) double coat, like a pollen-
grain. The spores unlike those above-men-
tioned are formed in sporanges which are

the product of fertilized archegonia, and
more resemble the fruits of Flowering
plants. The spores of Mosses germinate by
emitting the inner coat as a Oonfervoid
filament (fig. 680), which usually branches
and gives origin

to numerous stem-
buds. The spores

of the Liverworts
exhibit many modi-
fications in the first

stages of germina-
tion, as illustrated

by the accompany-
ing figures (figs. Spores of a m:>ss germinating.

681-683); the Mar- Hagu. 100 diams.

chantiese and other

frondose kinds grow at once into thalloid

fronds (see Mosses and Hepaticje).
The systematic position of the Characese

Fig. 683.

Pellia epiphylla. Preissia commutata. Blasia pusilla.

Spores of Hepaticre germinating. Magnified 200 diameters.

is perhaps still an open question ; but there

can be little doubt of the analogies between
these reproductive bodies and those of the

other Cryptogamia. There is no sporange

here, nor apparently any archegonia. The
globule (figs. 121 & 122, p. 156) produces

antheridia giving birth to spemiatozoids.

The nucule (fig. 120, p. 155) appears to be
a spore (see Chabaceje).

In the Lichens, only one kind of organ
has been termed a spore, namely the repro-

ductive cells formed in the thecas (PL 29.

figs. 6 & 12), which are known to reproduce
the plant when thrown off by the parent.

Two other kinds of body connected with
the reproduction occur : these, the gonidia
(PL 26. figs. 2, 3) and the spermatid (see

Lichexs), have fortunately obtained and
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preserved distinctive appellations. The
spores are simple cells or septate tubes,

with a double membrane.
In the Algffl much confusion still exists,

not only between different kinds of spore,

but even between spores and sporanges

;

and this is not easily cleared away, since in

certain cases the organs appear really capable
of serving as one or the other, according
to circumstances

; the true spores are

always simple cells with a double or triple

coat.

In the Floridese, the characters of the
structures seem pretty clear: we find spores

(p. 314), Tetraspores (figs. 248-250,

p. 314), (which appear to represent the
gonidia of the Lichens), and spermatozoids
(see Floridese). Among the olive-

coloured sea-weeds (Fucoids), the FtrcACEiE
and DiCTYOTACEiE produce spores and
spermatozoids

; but in the majority of the
families, only a totally different mode of

reproduction is known. The plants pro-
duce ovate sacs (commonly called spores)

and chambered filaments ; from both are

discharged actively moving ciliated cells,

corresponding exactly to the Zoospores of
the Oonfervoids. Thuret now regards the
oosporanges and triehosporanges (fig. 458,

p. 492), as he called these sacs and filaments
respectively, as merely different forms of

one kind of structure. But it seems possible

that true spores may be discovered, even
indeed that the oosporanges may be parent
cells sometimes of zoospores and sometimes
of spores.

In the Oonfervoids we find true spores in

very many cases, pro-
duced generally after

some process of ferti-

lization or of Conju-
gation, in special

cells (fig. (368, and
PI. 5. figs. 16 & 18

;

PI. 6. figs. 1-5). But
the " spores " thus
produced, while they
sometimes germinate
into new filaments,

also sometimes pro-

duce numerousbodies
of different kind?,

connected in some
way with reproduc-
tion ; this is the case

in Sl'IROGYRA (PI. 5.

fig. 23), perhaps also in Closterium and
other instances. Besides the spores proper,

we have also in this family Zoospores
—the actively moving ciliated bodies which
are regarded as gonidia and are further di-

vided into macrogonidia and microgonidia

(see Hydrodictyon), the latter of which
may perhaps have the function of sperma-
tozoids (see SpHiEROPLEA and Vaucheria).

Resting-spores. See Sphjeroplea.
In the Fungi the greatest confusion exists

in the nomenclature. The Agarics and their

congeners produce free naked cells at the tips

of short filaments, whence they ultimately

fall off, to reproduce the plant ; these are

called spores or sporules, or distinctively

Basidiospores (figs. 53-55, p. 88). There
is no essential difference between them and
the spores produced by the Hyphoniycetes,
either singly or in rows or capitula (Bo-
trytis, figs. 77, 78, p. Ill; figs. 685, 686

;

Nodularia spumigera.

Filaments with sporonginl
cells containing quatermite
spores.

Mngn. 200 diams.

Fig. 685. Fig. 686.

Fig. 6S5. Mystrosporinm Stemphylium, Corda (Stem-
phylium, Fries). Magn. 200 diams.

Fig. 686. Stachyobotrys atra. Fertile fllnment with
heads of acrogenous spores. iVIsgn. 200 diams.

Fig. 6S7. A head of spores. Magn. 500 diams.

and PI. 20. figs. 5, 6, 15, 16) at the ends of

erect filaments ; these again appear to pass

almost insensibly into the conidia or repro-
ductive cells produced by the breaking up
of the mycelium, either wholly or in part,

into free cells capable of continuing the

growth (Tortjla, PI. 20. fig. 7, and Omnnr,
PI. 20. fig. 8) : on the other hand, the
spermatid (PI. 20. figs. 2, 3, 4), such as

occur in some of the Couiomvcetous forms
of the Pyrenomycetous and Discomycetoiis
Fungi, are closely related, as far as structure

goes, to the conidia of Torula &c. and the
spores of the Hyphomyeetes ; while the
stylospores of the Uredenei and Tremkl-
lini produce bodies resembling them, and
still more like the basidiospores of the

Agariciui. The stylospores, another free
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form of spore, may be regarded probably a3

compound organs, formed of a row of cells

contained in a persistent parent cell : it is

surmised that they are merely metamor-
phosed asci (see Sph^bia and Stilbospoha,
PI. 20. figs. 25-28); yet their mode of

occurrence would lead to the idea that they
are a distinct kind of organ. Lastly, we
have the ascospores or thecaspores (fig. 42,

£75), closely resembling those of the
ichens, consisting of free cells with a

double coat, developed free in the cavity of

a parent cell or sac. In the British Flora
the terms sporule and sporidium are used
synonymously in the sense of spore, and are

applied to basidiospores, ascospores, stylo-

spores, and to the bodies (found in Cyti-

spora, Tubercularia, &c.) called by Tulasne
spermatia. The term sporidiola is applied
apparently to nuclei or granular masses
occurring in the cavities of spores, or to

the separate portions of contents of imper-
fectly septate stylospores.

Auxospores, according to Pfitzer, are

probably peculiar to Bacillariaceas. By a

continuous process of fission into two, the
size of the single cells diminishes till at

length it reaches its minimum, whereupon
there interposes a formation of spores, which
checks the regular process of division, and
produces cells possessing the maximum size

of the species, and in all respects like the
mother cell (Qii. Mic. Jn. 1873, p. 145).

With regard to the homologies of the

above structures, the spermatia are supposed

Fig. 088. Fig. 089.

Fig. (5SS- Leptotriehum glaucum. Free spores among
the filaments of the matrix. Magn. 20U dianis.

Fig. 689. Fusarium herbarum. Free spores resting
on the matrix. Magn. L'uu diameters.

to represent spermatozoids ; the conidia are

regarded as corresponding to gonidia of

Lichens ; the stylospores are also connected

with these through the medium of.the

tetraspores of the Florideas.

In conclusion, a reference may be made
to descriptions and figures like those given
(figs. 088, 089) offree spores resting on the

matrix and among the filaments. Such
characters are totally out of date in the
present state of science, and simply serve

as indices of points requiring further in-

vestigation.

Bibb. See under the heads of the classes

of Cryptogamic Plants.

SPORIDES'MIUM.—A genus of Toru-
lacei ( Coniomycetous
Fungi),growingupon
bark, wood, &c.

See Tobulacei.
SPOROOHIS'MA,

Berk, and Br.—A ge-
nus of Torulacei (Co-
niomycetous Fungi),
containing one spe-

cies, S. mirabile,

Fig. 090.

Sporidesmium paradoxum

Spores sessile on the
matrix.

Magn. 1JU0 diams.

forming a black velvety stratum on rotten

beech wood. See Toeubacei.
SPOROCIINA'CE^E.—A family of Fu-

coidete. Olive-coloured, inarticulate sea-

weeds, whose unilocular and septate spo-

ranges are attached to external jointed
filaments, which are either free or compacted
together into knob-like or warty masses.

Synopsis of British Genera.

* Sporanges attached to pencilled filaments
issuing from the branches (Arthrocla-

diese).

1. Desmarestia. Frond solid or flat, di-

chotomously branched.

2. Arthrocladia. Frond traversed by a

jointed tube, filiform, nodose.

3. Stilophora. Frond filiform, tubular or

solid, branched ; sporanges arising from
necklace-shaped filaments collected in wait-
like groups upon the frond.

*s Sporanges produced in knob-like receptacles

composed of whorledfilaments compacted
together (Sporochnese).

4. Sporochnus. Beccptacles lateral, on
short peduncles.

5. Carpomitra. lieeeptacles terminal, at

the tips of the branches.

SPOROCH'NUS, Ag.—A genus of Spo-
rochnaceas (Fucoid Algse), containing one
British species, <S'. peduneidatus, having a
filiform, solid, cellular main axis (contain-

ing a central cord of dense tissue) bearing

3 B
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long slender branches arranged in a some-

what pinnate manner and clothed at inter-

vals with elliptical fertile ramnles, consisting

of an axis densely covered with whoiied ho-

rizontal branching filaments bearing ovoid

sporanges, and terminating in a deciduous

pencil of byssoid filaments. Main stem

6 to 8" long, olive-brown, changing to yel-

low-green on exposure.

Bibl. Harvey, Brit. Mar. Alt/, p. 25,

pi. 5A ;
Greville, Alcj. Brit. pi. 6; Thuret,

Ann. ties Sc. Nat. 3 ser. xiv. p. 238.

SPOROC'YBE, Fries.—A genus of De-
matiei (Hyphomycetous Fungi), growing

on dead sticks, decaying stems, &c, forming

usually a blackish stratum. Several British

species are recorded. They have a rigid,

septate, simple or branched peduncle, ending

with a capitate head clothed with spores

Fig. 691. Fig. 092.

Sporocybe bulbosa.

Fig. 691. Stratum upon a stick. Nat. size.

Fig. 692. Two fertile peduncles, crowned with heads
of spores. Magnified 100 diameters.

(figs. 091, 092). This genus is synony-
mous with Periconia, Corda, Periconia,

Tode, is an obscure form, not well under-
stood.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 333

:

Ann. Nat. Hist. vi. p. 433, pi. 13 ; Fries,

Siimma J'ct/et. p. 407 ; Syst. Mycol. iii. p. 340.
SPOROTRICIIUM, Link—A genus of

Mucedines (Hyphomycetous Fungi), grow-
ing on decaying vegetable substances, dung,
&c. The forms referable to this genus,
according to the character, include a very
heterogeneous assemblage ; indeed the cha-
racter, which omits the natiu'e of the original

attachment of the spores, is worth nothing.
Fries has separated a genus Tnieiiospo-
Jtiuir, including a number of species with
distinctly acrogenous spores ; this includes

S. nigrum and 8. geochroum of the Brit.

Ftura. The remainder are placed by him
among the Sepedoniei, under Sporotrichum
and another genus which he calls Physo-
spora. These genera are very obscurely
known, so much resembling mycelia with
detached conidia scattered on them.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 340
;

Fries, Summa Veq. pp. 492, 495, 521 ; Gre-
ville, Sc. Crypt. Flor. pi. 108. rigs, 1, 2.

SPUMA'PJA, Pers.—A genus of Myxo-
gastres (Gasteromjxetous Fungi), the peri-

dia of which are divided internally into

chambers by ascending folds, aud in S.

alba are either sessile and pass above into

torn white laminas, or are stipitate and
divided, and form corniculate peridioles

bursting above ; the latter is probably the

perfect form. The whole plant looks at

first like white froth ; it grows on grasses

&c, generally at a little height from the

ground.

Bibl. Berk. Brit. Fl. ii. pt. 2. p. 309

;

Greville, Sc. Crypt. Fl. pi. 207 ; Sowerhy,
Fungi (Peticulariu), pi. 280 ; Fries, Summa
Veq. p. 449.

SPU'TUM—We omitted to notice under
Expectobatiojj the occurrence of fibrinous

casts of the smaller bronchi and pulmonary
air-cells in the expectoration of pneumonia.
They are best seen on mixing the sputa with
water, forming dichotomous cylinders with
rounded enlargements. They consist of fine

filaments, and are mostly covered with gra-

nule-cells, and are generally met with be-
tween the third and the seventh day.

Bibl. Remak, Diagnost. u. pathogenet.

TJntersuch. fyc, or Fdinb. Monthly joarn.

1847, vii. 350.

SPYRIDTA, Harv.—A genus of Cerami-

Fig. 093.

Spyridia fllnmentosa.

Fragment with a favella mid ramnle

Magnified 35 diameters.
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acess (Florideous Algas), containing one
British species, S. Jilamcntosa (fig. C98),

having a dull-red, cylindrical, filiform,

much - branched frond, consisting of a
chambered tube, the articulations of which
are short, and the walls of which are com-
posed of small angular cells. It arises from
a broadly expanded disk. The branches
are clothed with setaceous ramules. The
favellce are stalked, gelatinous, and lobed,

surrounded by a few ramules, and contain

two or three masses of spores. The telra-

spores occur attached to the ramules. An-
theridia have not yet been observed.

Bibl. Harvey, Brit. Mar. Aly. p. 16G,

pi. 22 D.
SQUAMA'RIA, DC—A genus of Placo-

dei (Liehenacei).

Char. Thallus radioso-laciniate, often

radiate. Apotbeeia leeanorine. Spores
colourless, ellipsoid, simple. Paraphyses
distinct. Spermatia aciculari-cylindiieal,

long, or ovate. On earth in limestone dis-

tricts.

Bibl. Leighton, Brit. Lich. Flora, p. 171.

SQUAMEL'LA,B_ory,Ehr.—A genus of

Rotatoria, of the family Euchlanidota.
Char. Eyes four, frontal ; foot forked.

1. S. oblonga (PI. 35. fig. 29). Carapace
depressed, elliptical, or ovate-oblong, hya-
line ; toes slender, long. Aquatic ; length
1-216".

2. S. bractea. Toes short and thick.

Aquatic.
Bibl. Ehr. Infits. p. 479 ; Pritchard, In-

fusoria.

SQUAMULI'NA ,Schultze.—An obscure,

small, parasitic, scale-like, opaque Eorami-
nifer, probably jS'ubecularian.

Bdbl. Sch'ultze, Org. Pohjth. 56; Car-
penter, Introd. For. 67.

STACHYLID'IUM, Link.—A genus of
Mucedines (Hypkomycetous Fungi), nearly

related to Botrytis, distinguished apparently

only by the subpedicellate spores. Fries

states "that these are developed within a
fugacious veil (?). Boteyospobium dif-

fustim, Corda, is included here by most
authors. S. bicolor and & tcrrestre, having
quaternate sporiferous branches at the upper
joints of the erect, simple filaments, grow
upon decaying herbaceous plants and rotten

sticks.

Bibl. Berk. Brit. Flora, ii. pt. 2. p. 341

;

Fries, Summa Veg. p. 490; Greville, Sc.

Crypt. Flor. pi. 257.

STAIMNCt TISSUES.—Some remarks
upon the staining of tissues for microscopi-

cal investigation were made in art. Dyeing,
and some formula given and reagents men-
tioned. Tissues and structures are endea-
voured to be stained by colouring-matters,

either when their histological elements are

comparatively inseparable, or when it is

supposed to be impossible to distinguish

some particular ones ironi others by ordinary

manipidation. Some elements become co-

loured by certain dyes, and others do not

;

or different elements are differently coloured
by the same reagent. Thus when the
undifferentiated protoplasm will remain un-
coloured, the nucleus of a cell will be
coloured ; whilst the medullary matter of a

nerve remains uncoloured the axis-cylinder

may be beautifully tinted. Beale states

that what he calls germinal or living matter,

bioplasm, and which is the structureless

undifferentiated protoplasm of other physio-
logists, possesses an acid reaction after death.

Hence, if an alkaline solution of colouring-

matter, from which the colour may be pre-

cipitated or fixed by an acid, be caused to

pass into germinal matter which has not
undergone decomposition, the alkali is neu-
tralized and the colour is retained. He con-
siders that it is precipitated in a state of

very minute subdivision, or combined with
some of the constituents of the germinal
matter to form a compound insoluble inweak
acids. The tissue or formed material being
bathed with an alkaline fluid does not take
the colour ; and hence by carrying out the
process with due care the germinal or living

matter may always be coloured, while the
formed material or tissue remains perfectly

colourless.

It is true, nevertheless, that all the his-

tological elements may gradually be stained

of the same colour; and this is perfectly

evident in sections of the spinal cord which
have been hardened with chromic acid and
stained with Beale's solution of carmine
for a long time. The only tissues not
stained are those which, thanks to the

chromic acid and the subsequent clearing

agents, no longer exist ; the medullary sheath
of the nerves for instance. "What may be
the molecular condition of the staining agent
when precipitation has taken place is of no
very great moment ; but it is manifestly

necessary to remember that the staining

agents may be divided into two groups

:

1. those colouring-matters which like car-

mine give their proper or the same absorp-

tion colours to certain tissues ; 2. those like

chloride of gold, which has a pale yellow
3b2
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tint, and which under the influence of light

and of other reducing agents, deposits a salt

of gold with a purple tint, and like nitrate of

silver solution, which is colourless, but which
ii decomposed and reduced to an oxide which
stains from a brown to a black according to

the strength and the light. Secondary de-

compositions determine the colouring in the

second series ; and therefore other matters

than those of the tissues and structures

desired to be stained may be present and
may interfere with the result. Hence the

extraordinary discrepancies in the results of

the labours of different observers, such, for

instance, as may be read with much advan-
tage in the essay on synovial membranes
by E. Albert in Strieker's ' Human and
Comparative Histology.' The first series

includes such colouring-matters as carmine,
indigo-carmine, saffron, aniline blue, fuch-

sine, magenta, logwood, picric acid, common
ink, and Judson's dyes. Gerlach used a con-
centrated solution of carmine in ammonia,
and placed the sections of brain and spinal

cord, previously hardened by solution of

chromic acid, in the carmine solutiou for ten

or fifteen minutes. They were then well
washed in water and treated with acetic

acid ; subsequently the water and acid were
removed by absolute alcohol ; aud the pre-

parations were then mounted in Canada
balsam. Afterwards he found that better

results were obtained by using dilute solu-

tions of carmine and ammonia—for instance,

two or three drops of the ammoniacal solu-

tion to an ounce of water. He advised also

maceration in this solution for two or three

days. Beale's carmine fluid for staining

germinal matter is made as follows :

—

Carmine ]0 grains.

Strong liquor ammonia? i drachm.
Price's glycerine .... 2 ounces.

Distilled water 2 ounces.

Alcohol 2 ounce.

The carmine in small fragments is to be
placed in a test-tube and the ammonia
added to it. By agitation and heat the car-

mine is soon dissolved ; then the solution is

boiled for a few minutes and allowed to cool.

After an hour any excess of ammonia will

have escaped. The glycerine and water
may then be added and the whole filtered.

The clear fluid is to be kept in stoppered
bottles; and should any carmine be preci-

pitated, a drop or two of liquor ammonias
should be added. Care should be taken
that the solution and the tissue to be stained

have not too alkaline a reaction ; otherwise

the staining will be too intense, and some
of the tissue surrounding the germinal

matter will be destroyed. The permeating
power of the fluid is increased by the addi-

tion of alcohol and water. This is a most
valuable staining agent, but requires care.

Frey's solution, and that of carmine and
borax, have been noticed in art. Dyeing,
p. 260. Thiersch recommends :—carmine 1

part, caustic ammonia sol. 1 part, distilled

water 3 parts ; the solution is to be filtered
;

oxalic acid 1 part, distilled water 22

parts. One part of the carmine solution is

to be mixed with 8 parts of the oxalic acid

solution, and 12 parts of absolute alcohol

are to be added. Should the solution turn

out orange-coloured, more ammonia should

be added. Beale has shown that if the

germinal matter be rendered alkaline in the

first instance by soaking the mass in a weak
solution of ammonia, colouring solutions of

an acid reaction may be used. He proceeds

as follows :—An alkaline solution was in-

jected into the vessels ; and after allowing

12 hours or more for the tissues to become
thoroughly permeated, the finest prussian

blue fluid was introduced. This is formed
of common glycerine 1 oz., spirits of wine
1 oz., ferrocyauide of potassium 12 grains,

tincture of sol. of perchloride of iron 1

drachm, water 4 oz. The ferrocyanide is to

be dissolved in water and glycerine 1 oz.,

and the tincture of the sesquichloride is to

be added to this solution. Then the spirit and
water are to be added. The blue solution was
found to pass into the very substauce of the

germinal matter, which was tinged much
more deeply than the surrounding substance.

Frey gives the following formula for

Thiersch's blue staining fluid :—Oxalic acid

1 part, distilled water 22 parts, indigo-car-

mine as much as the solution will take up.

Another solutiou of oxalic acid and water
in the same proportion is required ; and one
volume of the first solution is mixed with
two volumes of the last and nine of absolute

alcohol. An aniline-blue solution may be
made as follows :—Soluble aniline blue

J grain, distilled water 1 oz., alcohol 25 drops.

This fluid is not acted on by acids or alkalies.

Magenta colours rapidly, and hence it is very
useful : but its effects are not permanent.
Rutherford gives the following formulne :

—

Crystallized magenta 1 grain, absolute alco-

hol 100 minims, distilled water 5 oz. This

is used for the tissues generally ; and the
following is for blood-corpuscles :—Crystal-

lized reagents 1 part, rectified spirit 50
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parts, distilled water 150 parts, glycerine

200 parts.

Very often nerve does not stain readily

with carmine after hardening in a solution

of chromic acid. This may be obviated by
placing the section in absolute alcohol for a

short time in order to get rid of the water

;

then it is placed in a solution composed of

water 300 to 000 parts, and chloride of pal-

ladium 1 part. As soon as a pale straw-
colour is seen on the section, it may be re-

moved from the solution and washed, and
then placed in a strong solution of carmine
and ammonia. A very few minutes will

suffice to stain the axis-cylinders red and
the medullary matter yellow (Q«. Mic. Jn.

1872, p. 160).
A blue staining agent is useful for treat-

ing specimens of the spinal cord, which is

formed by the reaction of molybdate of

ammonium, iron tilings, and hydrochloric

acid (Qii. Mic. Jn. 1872, p. 161).

A logwood staining solution, which con-
sists of an ounce of saturated solution of

logwood and alum mixed with two drachms
of 75 per cent, alcohol, is useful for the

nervous elements ( Qu. Mic. Jn. 1873, p. 87,

& The Lens, July 1872).
The second series of staining agents com-

prises especialh' the chlorides of gold, potas-

siumand palladium, oxide ofuranium, nitrate

of silver, and osmic acid. In these, except

perhaps in the last, a secondary decompo-
sition occurs before the colour is imparted
to the tissues ; and the greatest possible care

must therefore be taken to allow for the

granular or striated condition which such

precipitates mag assume, and for their

collecting in tubes and between tissues. An
excellent formula for the staining of gan-
glion-cells especially is as follows:—Bichro-

mate of ammonia 1 to 2 per cent, solution

in water. Place the fresh nerve-substance

in it for 15 or 20 days. Then dip it, after

having made sections, in water 10,000 parts.

Double chloride of gold and potassium 1 part

;

wash in hydrochloric acid 1 or 2 parts in

3000 water. Then dip for ten minutes in

the following mixture :—Hydrochloric acid

1 part, and 1000 parts of a 60 per cent, solu-

tion of alcohol ; immerse in absolute alco-

hol, clear with oil of cloves, and put up in

Canada or Dammar balsam. Staining with
chloride of gold may be conducted as follows,

the object being to stain nerve-fibres:

—

Chloride of gold i part, distilled water 100
parts. Place pieces of fresh tissue in this

for a few minutes until they become tinged

with yellow, then in dilute acetic acid (I to 2
per cent.), or in concentrated tartaric acid
solution for a few (10-15) minutes. Expose
to light until a violet colour appears. Mount
in glycerine. There is great uncertainty in
the results of this process ; but care and ex-
perience overcome most of the difficulties

and produce magnificent preparations

;

nevertheless no results are worth recording
which are obtainable by this process alone,
and which are not the same as those visible

with glycerine and carmine staining solu-
tions. The discrepancies of observation of
different and equally dogmatic observers are
most instructive. In fact in some tissues
the gold solution will stain many histolo-
gical elements (see E. Klein, Qu. Mic. Jn.

1872, p. 21, and Aloseley, Qu. Mic. Jn. 1871,

p. 58).

Nitrate of silver for staining epithelial

cement in capillaries, lymphatics, &c. The
solution must be clear and weak, and of
1 part nitrate of silver to 200, 400, or 800
of distilled water. The fresh tissues

must be macerated in the solution for one
to three minutes, and then in a solution of
dilute acetic acid (1 to 2 per cent.) for a
minute or two. Then place in glycerine
and expose to the light ; or after removal
from the nitrate-of-silver solution the tissue

should be washed in distilled water, or in
a weak solution of common salt before ex-
posure to light.

For the examination of certain structures,

for instance the stellate bodies in the cornea,
the nitrate of silver must be applied in the
solid form. The surface of the cornea is

scraped all over with a scalpel, and then the
exposed surface is rubbed with the solid

caustic for a few seconds, water and common
salt (2 per cent.) being then added. The
cornea, which should appear white and
almost opaque, should be mounted in

glycerine (Moseley, Qu. Mic. Jn. 1871, p.

56). In examining the centrum tendineum
of the diaphragm of any of the smaller

mammalia, the part should be placed in the
nitrate-of-silver solution and brushed over
with a camel's hair pencil and then removed
and treated as above. E. Klein's admirable
results on the histology of the serous mem-
branes were due partly to his extreme care

in staining. He advises pouring serum over
the membranes in situ, and then placing

on the silver solution before removing them
and their attachment en masse. He incul-

cates strongly the necessity of not interfering

previously with the surfaces to he stained

;
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and lie insists that the staining affects an
albuminous intercellular substance in the

serous membranes.
Solution of osmic or pero3mic acid may

be used as a hardening' agent, and also as a

staining medium. Very weak solutions of

never more than 1 per cent., and usually of

much less, blacken many tissues freely, but

first of all the white substance of Schwann
in nerves, and then fat. It is very useful in

investigating the minute anatomy of the

Invertebrata.

Bibl. Beale, How to Work, 4th edit.

;

Carpenter, The Microscope
;
Strieker's Hum.

# Oomp. Hist., Intro. ; Frey, Das Mikros.

Qu. Mic. Jn. fy Mo. Mic. Jn. passim

;

Moseley, op. ait.; Klein, Anatomy ofLymph.
Si/st. i. 1873 ; Rutherford, Practical Course,

Qu. Mic. Jn. 1872 ; H. Jackson, Qu. Mic.

Jn. 1874, 139; Giles, Baber, Matthews,
White, and others, Med. Mic. Soc. in Mo.
Mic. Jn. July 1874.

STAMEN'S.—The fertilizing organs pro-

ducing the pollen, surrounding the pistil

in perfect Flowering plants, or occurring

alone in the barren flowers of the monoe-
cious and dioecious genera. Stamens pre-

sent a great variety of interesting points

for examination under a simple microscope

with a low power, in their forms, append-
ages, pores, &c. For the compound micro-

scope they afford good material for the

study of development of cells in the pollen,

the poi.LEN-grains themselves, and the

spiral-fibrous tissue of their anthers.
STARCH.—This substance, with the ex-

ception of the protoplasm the most generally

diffused of all the products met with in the

interior of vegetable cells, occurs in the form
of transparent granules, of varied size and
form and in varying quantity, in all classes

of plants but the Fungi. It has been stated

that it exists sometimes in a diffused or

formless condition; but this seems question-

able. All starch-grains appear when newly
formed as minute spherical bodies, and very
many never advance beyond this stage ; but

a considerable proportion of the grains, in

all cases where the starch becomes an im-
portant and considerable element in the

cell-contents, increase in size, and acquire

a more or less definite form, diverging from
the. spherical, and often characteristic of the

particular plant in which the grain is pro-

duced. The grains in a single cell mostly
vary very much in size, on account of their

different degrees of development; but the

full-grown characteristic grains of the same

species of plant agree tolerably well in size.

One of the most remarkable peculiarities of

starch is the fact that it assumes a blue

colour when iodine is applied to it, which
in most cases affords a ready means of de-

tecting its presence. The smallest grains

are almost too minute to measure, and even

their determination by the application of

iodine is sometimes unsatisfactory ; the

largest grains, such as those of Carina and
the potato, for example, attain a length oi

more than 1-400".

The starch-granule is a definitely organ-

ized structure, although its existence in

relation to that of the cell is transitory. It

consists of assimilated food, deposited in a

definite form insoluble in the ordinary cell-

sap, through a process of organization ana-

logous to that by which the development of

the cell itself is effected. It is related closely

to the cellulose structures of the cell-wall

through the remarkable secondary layers

found in the Albumen of certain seeds,

composed of the substance called amyloid,

which sometimes takes a blue colour when
iodine is applied to it, and, like starch, is

ultimately dissolved and removed to furnish

material for development.
The structure of the starch-granule has

formed the subject of much debate, which,

however, seems to have originated rather

through considerations relating to the deve-

lopment than from a difficulty in observing

the complete obi ects. Very minute granules,

as above stated, appear as solid globules ;

but when the granules acquire appreciable

dimensions, concentric lines may be ob-

served, more or less distinctly in different

cases, which lines increase in number with

the increase of size, in many cases, however,

soon becoming excentrical from the pre-

ponderating growth of one side of the

granule. In freshly extracted granules the

original centre mostly appears solid or with

a minute black point ; but if the starch is

dry, the centre appears hollow, sometimes

is even occupied by air ; and some starch-

grains, as in Iris pallida, florentina, &c, have

a large cavity. If strong alcohol is applied

to fresh grains, the abstraction of water

likewise produces a hollow in the central

point of growth ; and in all these cases,

cracks not unfrequently run out towards

the surface. The point in question, the

starting-point of growth, solid or hollow as

the case may be, is sometimes called the

hilinn or the nucleus: the former term arose

out of the mistaken hypothesis of its being
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a point of attachment to the cell-wall ; the
latter term is admissible in a general sense
as merely indicative of its precedence in age
of the general mass of the grain. It is

sometimes asserted that this point or nucleus
is a pore or funnel-shaped cavity ; but this
is altogether a mistake, as may be readily
proved by gently roasting a few starch-
granules of the potato on a slide, and ob-
serving how the expanding air blows up
the dextrine into which the starch is

changed, in the form of a bubble or bladder.
Sometimes small granules occur in the
potato with a large cavity and thin walls.
The lines seen in the starch-granules are

the boundaries of superimposed layers of its

substance ; sometimes these are very di-
stinct, sometimes very faint. Often more
distinct lines appear at intervals in the
series of the same granule (PL 37. tig. 21) ;

and in these cases even a thin vacancy, or
in the dried granules a stratum of air, seems
to exist between the layers. The markings
have been described as " folds " on the
starch-granules; but their dependence on
the existence of the concentric layei'3 is

beyond doubt. They are seen in the proper
relative positions when the granules are
rolled over in all directions beneath the
microscope

; their relative numbers and
forms correspond to the size and stage of
development of the granules in the same
plant ; and other characters connected with
the physical structure confirm the conclu-
sions from simple inspection.

Starch is not chemically an individual
substance, but consists of two independent
substances (isomeric), one of which, granu-
lose, is soluble in saliva, is tinted by iodine,

and is dissolved by weak solutions of
chromic acid; and the other, cellulose, is

not affected by saliva or iodine, and is

soluble in solution of cuprate of ammonia,
but not in chromic acid solution. These
two elements of starch exist in definite

layers in the grain.

Starch is usually stated to be unaffected
by cold water ; and this is generally the case

;

but if the granules of Tous-les-mois are

crushed before placing them in water, so as
to expose the internal substance, the water
is sometimes absorbed by the inner layers,

and these swell up considerably without the
outer layers being affected. When starch-

granules are heated gradually {dry) upon a
slide, until some of them assume a yellowish
colour, either the air-bubble above-men-
tioned appears—occasionally with a partial

separation of the concentric layers through
expansion of the films of air existing between
them, while other parts become fused,—or

the general shape remains unchanged, and
the strise gradually vanish, becoming melted
into a mass, as it were, the starch itself

being converted into dextrine. When
starch-granules are heated in water to the
boiling - point, they usually soften and
" blow-up " into a large sac, the inner part

softening first, and pushing out the more
superficial ; if the sac bursts, the inner sub-
stance sometimes partly escapes in the form
of cloudy flocks, but is not dissolved. Di-
luted sulphuric acid acts somewhat in the
same manner as hot water ; but if stronger

acid is allowed to attack the granules locally

or partially by flowing in from one side

upon the object, very remarkable appear-
ances present themselves : the acid touching
certain parts of the granule first, or acting

most quickly on softer portions, causes the
softening internal layers to expand and
bulge out the external layers at particular

points (like hernial) until the entire grain is

softened, when these coalesce and the whole
expands into a thin sac. Gradual action of

the acid causes a more uniform expansion,

which is usually accompanied by a sudden
crack running out from the nucleus into the
substance (indicating the abstraction of

water ?), followed almost immediately by a
collapse of the wall above this crack, and
a sudden expansion of the whole into a sac

or an irregular gelatinous film. Solution of
potash produces much the same effect as

dilute sulphuric acid.

All the above appearances indicate that

the starch-granule is composed of concentric
" shells " of a substance of the same nature,

but less dense and more rich in water in the
interior layers, firmer, less hydrated, and
more resisting in proportion to the distance

from the starting-point of growth or nu-
cleus. With polarized light, moreover, the

starch-granule exhibits a black cross, and
with a plate of selenite a beautiful coloured

system, especially well seen in large grains

like those of the potato or Tous-les-mois.

But the recent observations of Nageli and
others go to prove that there exists a still

greater complication. They find that pro-

longed treatment with saliva and some other

agents will remove the substance coloured

blue by iodine, leaving the granule, with
its strife more distinct, capable of resisting

acids and alkalies.

Pure starch is coloured blue by iodine,
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whether in its natural state or softened by
hot water, the depth of the colour depend-
ing on the quantity of iodine ; where much
is added, the colour is almost black. When
dilute sulphuric acid has been added pre-

viously, the colour is rather purple than
blue, especially the faint tinge given at first

by weak solution of iodine. When the
starch grains are heated dry, the colour

given by iodine changes, proportionately to

the violence of the action, from blue to

purple, red-wine colour, and finally brown.
The best application is the solution of iodine

in iodide of potassium ; and this should be
used very weak in investigation of starch.

Starch-granules occur either isolated (PI.

37. figs. 8 & 21), or in groups (figs. 7, 10, 11)
(in the latter case mostly with flat faces, so

as to fit together into round, oval, or similar

forms), or packed closely in the parent cell

in such numbers that they press upon each
other and appear like parenchymatous cells

(PI. 37. figs. 3 & 12). In the actively vege-
tating parts of plants, starch-granules occur
very generally imbedded in the green glo-

bules called CHLonopHYLL-granules, either

singly or in groups ; this is seen especially

well in the cells of the Oonfervacere, of the
Hepaticaj, the prothallia of Ferns, in the
leaves of aquatic plants, such as Vallisneria,

in autumn, &c. The free granules occur
more particularly in the colourless organs
of plants—in tubers, rhizomes, roots and the
cambium region in the season of rest, in

the endosperm of ovules, or the albumen or

cotyledons of seeds, &c. The parenchyma-
tously grouped granules are found in the
albumen of seeds, especially of maize and
rice. The comparison of the states and of

the course of development of the crowded
granules of maize throws much light upon
the manner in which starch-granules are

i «rmed.
In the first place, two rival doctrines exist

as to the order of development of the parts

of the granule. Most authors assert that

the granules grow by the superposition of

layers from within outwards, consequently

that the outermost layers are the youngest.

Other authors, especially Niigeli, comparing
the granule to a cell, assert that the layers

are formed internally, the older ones ex-
panding pari passu to make room for them.
There can be no doubt that the first view
is correct. In the next place a variety of

notions have been put forth as to the origin

of the starch-granule and its relation to the

rest of the contents of the cell, especially

the chlorophyll. It is curious to note the
error into which earlier observers fell from
the want of the guiding thread furnished by
a knowledge of the function of the proto-
plastic structures connected with the pri-

mordial utricle. The idea that the starch-
granule sprouted out from the cell-wall

corresponded with the original view of the
origin of the septum in cell-division, while
the hypothesis that starch is developed from
chlorophyll, and the contrary notion that
starch-granules form the nuclei of chloro-

phyll-granules, both rest on actual pheno-
mena, in which, however, the chlorophyll

proper (that is, the mere green colouring-

matter) bears no important share.

The development of the starch-granule is

very beautifully illustrated in the gradual
ripening of the seeds of Maize ; and in im-
perfect seeds, different parts of the same
grain often afford various stages of growth.
The figs. 1-4 of PL 37, show the gradual
formation of the starch-granules by depo-
sition from the internal surface of vacuoles

in the protoplasm filling the cell, exactly in

the same way as the primordial utricle

secretes cellulose layers upon its outer sur-

face. Fig. 28 shows minute starch-granules

originating in the same way in the proto-
plasm-current connected with the nucleus
in the white lily ; and Criiger, who first

published this view in a decided form, has
shown that the large granules, with an ex-
centric " hilum," originate in a similar

position, and owe the excentricity of their

form to the fact of their remaining imbedded
at one (the thicker) end in the protoplasmic
thread? of the primordial utricle, while the

small free end is gradually pushed out fur-

ther from the nutrient mass. The existence

of starch-granules in chlorophyll-masses is

thus clearly enough accounted for, now that

"we know the chlorophyll-globules to con-
sist of masses of protoplasm coloured green

by the presence of an extremely small quan-
tity of a substance acquiring a green colour

under the influence of light. Starch origi-

nates in vacuoles in this as in any other

protoplasm. The (/roups of granules are

formed through the simultaneous origin of
a number, in vacuoles excavated in one
large globule of chlorophyll or colourless

protoplasm. We have traced this in the

fronds of the Hepatica?. These brief re-

marks must suffice on this part of the sub-

ject ; and further details must be sought in

the very copious literature which exists.

It remains to speak of the diversities of
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form and size of the large and perfect gra-

nules in different plants. A glance at

Plate 37 will give some idea of these ; and
an inspection of the individual figures will

show how remarkably the characteristic

forms may vary in nearly related plants,

even genera of the same family, as is the

case with the ordinary Cereal grains. Thus
in Maize (figs. 1 to 6), where the small grains

are, as usual, originally roundish or oval

(fig. 6), they gradually press upon one an-

other and become polygonal—in the cells of

the centre of the grain, where they are less

densely packed, remaining with obtuse edges
and angles (fig. 5), in the cells of the horny
outer part of the grain, where they adhere
more or less firmly together, forming an-

gular parenchymatous masses (fig. 3). The
central cavity is large here. In the grain

of Wheat we find delicate, transparent, len-

ticular granules (fig. 8), the stria? faint ; in

Barley (fig. 9) they are more irregularly

discoid, with a thickened edge, the stria?

obscure ; while in the Oat (fig. 10) the

granules are of very small size, but of angular

forms and packed together in large numbers,
so as to form roundish masses with a smooth
surface, which readily break down into their

components when pressed; the separate seg-

ments all exhibit their separate black crosses

in polarized light. In Rice (tig. 12) we find

somewhat similar conditions to those in

Maize ; but the granules are much smaller

and more firmly united, whence the gritty

character of rice-flour. In the Potato the

starch-granules are found larger (fig. 21)
than any of the above ; they are numerous
and loosely packed in the cells (fig. 20).

Among the more remarkable forms of starch

are the large grains of the Cannm (fig. 25),

Musa (fig. 24), and most of the Zingibera-

cese (fig. 19). Some East-Indian Arrow-
root (fig. 18) has compound grains of large

size (mostly detached in the prepared farina).

True West-Indian Arrow-root, from Ma-
ranta arundinacea, is represented in fig. 26.

Various other kinds are illustrated in PI. 37.

Dieffenbachia Ser/uina (Aracea?) has remark-
able lobed granules.

Starch-granules are usually isolated by
slicing the tissues in which they exist, and
washing them out. When they are to be
observed in situ, either delicate transparent

structures (as in the Cryptogamia ) must be

selected, or sections very carefully made.
The cells filled with starch of the potato

(PI. 37. fig. 20), &c, may be isolated by ma-
cerating the structures in water for a day or

two. Starch-granules may be preserved for

a certain time in glycerine ; but they are,

perhaps, best taken fresh from a store of

dry granules, when required for examination.

Bibl. Martin, Phil. Mag. 2nd ser. iii.

p. 277 ; Busk, Microsc. Trans. 2nd ser. i.

p. 58 ; Allman, Micr. Jotirn. ii. p. 163

;

Criiger, Bot. Zeit. xii. p. 41 (1854) (Micr.

Journal, ii. p. 173) ; Kiitzing, Grundz. d.

phil. Bot. i. p. 261 ; Lindley, Introd. to

Botany, 2nd ed. p. Ill; E. Quekett, Ann.
Nat. Hid. xvii. p. 193 ; Raspail, Ann. des

Sc. Nat. vi. (1825) and vii. (1826); Grundy,
PharmaceuticcdJournal, April 1855; Caspary,
TJeb. Hydrillen, Jahrb. f. wiss. Butanik, i.

p. 448 ; Trecul, Ann. des Sc. Nat. 4 ser. x.

;

Henfrev, Elem. Course (Masters).

STAURAS'TRUM, Meyen.—A genus of

Desmidiacese.

Char. Cells single, constricted at the
middle ; end view angular or circular, with
a lobato-radiate margin, or rarely com-
pressed with a process at each end.

Sporangia generally spinous and often

globose.

Manv British species.

1. S. dejectum (PL 10. fig. 26). Seg-
ments smooth, lunate or elliptical, con-
stricted portion very short ; end view with in-

flated awned lobes. Common; length 1-830".

2. -S'. margaritaceum (PI. 10. figs. 28, 29).

Segments rough, tapering at the constric-

tion, and with short lateral processes
; end

view with five or more short, narrow, ob-

tuse rays. Length 1-1176".

3. .S'. gracile (PI. 10. fig. 30). Segments
rough, elongated on each side into a slender

process terminated by minute spines ; end
view biradiate. Length 1-770 to 1-540".

Bibl. Ralfs, Brit. Desmid. p. 119
;

Rabenht. Fl. Eur. Ah/, iii. p. 196 ; Archer
and Dixon, Qu. Mic. Jn. viii. p. 77.

STAURIDIUM, Duj.—A genus of Athe-
cate Hydroida.

Char. Stems simple or branched, rooted
by a creeping filiform stolon ; polypites

bome at the summit of the stems with
several verticils of capitate tentacula dis-

posed in the form of a cross. Gonozooid

:

umbrella deep bell-shaped, manubrium with
a simple mouth, radiating canals and mar-
ginal tentacles four, undulated with clusters

of thread-cells, and springing from ocellated

bulbs.

Bibl. Hincks, Brit. 3yd. Zooph. p. 67.

STAUROCAR'PUS, Hassall (Stauro-
spermum, Kiitz.).—A genus ofZygnemacea?
(Confervoid Algse), growing in (boggy)
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Stauroearpus gracilis.

Conjugating filaments with
spores (zygospores).

Magnified 100 diameters.

freshwater pools ; distinguished by the re-

markable quadrate spore formed in the

cross branch produced by conjugation.

Hassall enumerates six species. He speaks

of (but does not describe or figure) the spores

of S. cceruhscens filled with " zoospores."

Thwaites, however, saw the spores of S.

gracilis resolved into four portions ; and pos-
sibly these may become converted into

zoospores like the spores of Bulbochjete.
Probably, however,
they germinate di-

rectly, as in Spmo-
GYRA.

S. gracilis (fig. 004
and PI. 5. fig. 16).

Bibl. HassalL-Bn'2.

Fr. Alg. p. 170; Kiitz-

ing, Sp. Ak/. p. 437
;

Tab. Phyc. v. pis. 8
& 9 ; Thwaites, Ann.
Nat. Hist, xvii.p.262;

Ralfs, Brit. Desmid.

p. 146 ; Al. Braun,
Verjiingung, fyc. {Say
Soc. FoJ. 1853, p.287).

STAUKOGO'NIA, Kiitz.—A genus of

Unicellular Algse.

Char. Mass cubical, with cells arranged
in groups of 4, 8, and 10. Propagation by
immobile gonidia arising from repeated
division of the cell-substance.

Bibl. Rabenh. Fl. Ear. Ala. iii. p. 80.

STAUROGRAMMA, Rabenh.—A genus
of Diatomaceae.

Char. Like StacbCHSteis, but with de-

cussating strias and prominent knots at the

intersections.

Bibl. Pritchard, Infus. p. 015.

See Stauboneis.
STAURONETS, Ehr.—A genus of Dia-

tomacefe ; includes also Staurostigma and
Stauroptera.

Char. Frustules resembling those of Ka-
vicula, but the median nodule expanded
into a transverse band or stauros.

Strite resembling those of Kavieula, or

intermediate between those of Navicula and
Pi/malaria ; often invisible by ordinary
illumination.

The species or forms are numerous.
S. phcenicenterun (PI. 11. fig. 43). Valves

lanceolate, gradually attenuated townrds
the somewhat obtuse ends ; stauros reaching
the margins of the valves ; stride faint.

Aquatic ; common ; length 1-170".

S. pulchella (PI. 11. fig. 44, 45). Valves
oblong, ends obtuse ; frustules in front

view broadly linear, constricted in the

middle, and rounded-truncate at the ends
;

stria} distinct ; stauros not reaching the
margins. Marine ; length 1-70".

Bibl. Ehrenb. Bcr. d. Berl. AJcad. 1843
;

Kiitz. Bacill. p. 104, and Spec. Alg. p. 89

;

Rabenh. Fl, Em: Ah/, i. p. 244.

STAUROSPER'MUM, Kiitz. (1843)=
Staukocaepus, Hassall (1845).

Bibl. Rabenh. Fl. Eur. Alg. iii. p. 259.

STEARIC ACID.—The crystals of this

fatty acid are represented in PL 7. fig. 16.

Bibl. See that of Chemistry.
STELLATE CELLS—Cells with nu-

merous prolongations, which may or may
not anastomose, found in connective tissue

and around the capillaries.

Bibl. Strieker, Rollett, and Eberth, in

Strieker's Hum. Sf Comp. Hist. i.

STEMONI'TIS, Gled. — A genus of
Myxogastres (Gasteromycetous Fungi), con-

sisting of little, somewhat stamen-shaped
plants, either separate or fasciculated, grow-
ing on rotten wood, &c. They appear at

first in the form of a mucilaginous floccu-

lent expansion (fig. 095), from which the

Fig-. 695.

Stemonitis ferruginea.

Mycelium overgrowing decaying pine-leaves.

membranaceous peridia grow up (fig. 696).

Many of these remain abortive ; others are

Fig. 696

Stemonitia ferruginea.

Immature (fasciculate) peridia arising from the
mycelium.

raised upon stalks, ripen, and, on the sepa-
ration of the fugacious peridium, display
themselves somewhat in iho form of DlA-
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chjea, but with a bristle-like columella

and no remains of the peridural, The flat,

cylindrical or globose, reticulated capilli-

tium is penetrated partly or through its

whole length by a columella continuous

with the peduncle ; the spores are inter-

spersed in the reticulations of the capillitium.

Capillitium and spores mostly of blackish

colour. There are numerous British species

;

S. fusca is common. See Enerthenema
and Diacblea.

Bibl. Berk. Brit. Flo>: ii. pt. 2. p. 317
;

Ann. Nat. Hist. i. p. 2-57, vi. p. 431, 2 ser.

v. 368 ; Greville, So. Crypt. Flat: pi. 170

;

Fries, Summa Veg. p. 455 ; Syst. Myc. iii.

p. 156.

STENOC'YBE, Nyl.—A. genus of para-

sitic Micro-lichens found on the thallus of

Thalotremia and Graphis = Sphinctrina,

Leighton.

Bibl. Lindsay, Q. Mie. Jn. 1869, p. 146.

STENOGRAM'ME, Harv.—A genus of

Rhodymeniaceae (Florideous Algae), con-

taining one very rare British plant, S. m-
terrupta, characterized by stalked, flat, fan-

shaped fronds, more or less divided dicho-

tomously into riband-like lobes, 3-5'' high,

of a clear pinky-red colour. It is com-
posed of a central layer of large globular

cells, with a kind of rind of small cells.

The conceptaclcs form a sort of sorus or dark

line resembling a rib, up the centre of each

fertile lobe. Tetraspores and antheridia

unknown.
Bibl. Harvey, Brit. Marine Alg. p. 123,

pi. 15 D.
STENTOR, Oken.—A genus of Infu-

soria, of the family Bursarina.

Char. Body conical or trumpet-shaped,

free, or sessile and attached by the nar-

row base ; covered with cilia ; anterior

portion widened and fringed with a mar-
ginal row of longer cilia, with a spiral row
of cilia extending from it to the mouth.
Aquatic.
These Infusoria are among the largest

and the most beautiful of the class. The
body is very contractile and liable to varia-

tion in form, often becoming ovate, oblong,

or globular. The so-called nucleus is rno-

niliform or strap-shaped. The encysting

process has been noticed in some of the

species.

According to Lachmann, in S. MiiUeri,

polymorphic, and Roeselii, near the plane of

the ciliary disk is a large contractile vesicle

;

from which a longitudinal vessel runs to the

posterior extremity of the animal, and an

annular vessel round the ciliary disk, close

under its row of cilia; the longitudinal

vessel has several dilatations.

S. MiiUeri (PI. 25. fig. 3). Body colour-

less unless from containing foreign coloured
particles, with a fringe of cilia or a ciliated

crest extending from the mouth to near the
middle of the body ; nucleus moniliform.
Length 1-24". =S. Rxselii=S. polymor-
phic

Dujardin places this genus in the family
Urceolarina.

Bibl. Ehr. Infus. p. 201 ; Stein, Infus.,

passim ; Pritchard, Infus. p. 581 ; Clap, et

Lach. Etudes, p. 222.

STEPHANOC'EROS, Ehr.—A genus of

Rotatoria, of the family Flosculariasa.

Char. Eyes single ; rotatory organ divided
into five tentacle-like lobes, furnished with
whorls of vibratile cilia; body attached
by the base to a cylindrical hyaline ca-

rapace.

& Fichhornii (PI. 35. fig. 25). The only
species. Aquatic ; length 1-36". This beau-
tiful animal uses the lobes of the rotating

organ to catch its prey, in the manner of

Hydra. At a (flg. 25) are seen the tremu-
lous bodies, above which is a row of round-
ish globules, called by Ehrenberg nervous
ganglia.

Bibl. Ehr. Infus. p. 400 ; Pritchard,

Infus. p. 668; Cubitt, Mo. Micr. Jn. iii.

p. '240.

STEPHANODISCUS, Ehr.—A genus
of Diatomacese.

Char. Frustules discoidal, single ; valves
circular, alike, not areolar (under ordinary
illumination), and with a fringe of minute
marginal teeth. Aquatic.

iS. berolinensis has the valves finely ra-

diate, with mostly thirty-two teeth, and is

1-1150" in diameter. S. Niagara; (PL 43.

fig. 26) ; S. lineatus (fig. 27) ; S. sinensis

(fig. 28) ; S. JEgyptiacus (fig. 29) ; S. Bra-
maputrce (fig. 29*).

Bibl. Ehrenb. Bet. d. Bert Akad. 1845,
Ixxii. ; Kiitz. Sp. Alg. p. 21 ; Rabenht. Fl.

Eur. Alq. i. p. 36.

STEPHANOGO'NIA, Ehr.—An obscure

genus of fossil Diatomacese.

Char. Frustules resembling those of Mas-
togonia, but with the apices of the valves

truncate, angular, and spinous.

Two species found in Bermuda and North
America. S. poh/gona (PI. 43. fig. 30).

Bibl. Ehrenb. Ber. d. Berl. Akad. 1844,

p. 264 ; Kiitz. Sp. Alg. p. 26 ; Pritch. Infus.

p. 814.
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STEPHANO'MA=Pandorixa.
Bibl. Pritohard, Infus. p. 529.

STEPH'AXOPS, E'hr.—A genus of Ro-
tatoria, of the family Euchlanidota.

Char. Eyes two, frontal, foot forked
;

carapace depressed or prismatic ; anterior

part of body expanded so as to form a fron-

tal hood.
Jaws each with a single tooth.

S. cirratus (PL 35. fig. 28). Carapace
with two posterior spines. Aquatic

;
length

1-240".

>S'. muticus haa the carapace without spines

posteriorly, and the eyes have not been
recognized ; whilst S. lamellatus has three

posterior spines.

Bibl. Ehr. Infus. p. 478 ; Pritch. Infus.

p. 699.

STEPHANOPYX'IS, Ehr.—A genus of

Diatomacere= P'/.r«rf/c«/«, in part.

STEPHANOSPRA, Ehr.—A genus of

Diatomacese.

Char. Frustules united into a short fila-

ment, disk with radiating series of minute
puncta and a marginal crown of teeth.

Allied to Stephanodiscus and Melosira. On
trees.

Bibl. Pritchard, Infus. p. 823.

STEPHANOSPILE'RA, Cohn.—A ge-

nus of Volvocineaj (Confervoid Alga?), not
yet observed in Britain. 8. plurialis is

nearly related to Pandorina, consisting of a

large hyaline globe with eight biciliated

green cells, placed at equal distances on the
equator.

Bibl. Cobn, Sieb. S,- Kcillik. Zcitschr. iv.

p. 77 (1852) {Ann. Nat. Hist. 2nd ser. x.

p. 321, pi. 6) ; Mic. Jn. vi. p. 131 ; Rabenh.
Fl. Eur. Ah/, iii. p. 100 ; Archer, Qu. Mic.
Jn, 1865, p. 116.

STEREOCAU'LON, Scbreb.—A genus
of Lichenacei, so called from the solid cha-

racter of the branched bushy thallus. S.

paschale, the most distinct species, is abun-
dant on rocks and stones on mountainous
districts. The thallus is greyish and rough,

!

the apotheciaconglomerated,blackish brown.
The spermogonia occur in little brown
heads, near the apothecia.

Bibl. Hook. Brit. Fhr. ii. pt. 1. p. 237

;

Tulasne, Ann. d. Sc. Nat. 3 ser. xvii. p. 197

;

Engl. Bot. pi. 282 ; Leighton, Brit, Inch.

Flora, p. 76.

STEREONE'MA, Kiitz —A supposed
Alga of the family Phneonemerc (Kiitzing),

stated by Cohn, however, to consist of the

decaying stalks of ANTHOPHY8A.
Bibl. Kiitz. Sp. Ah/, p. 160.

STE'REUM, Fr.—A genus ofAuricularini
( Ilynienoniycetous Fungi ), characterized by
its coriaceous substance, even hymenium
without bristles, as in Ilymenochcete.

The species are numerous, amongst which
Stereum hirsutum is one of our commonest
Fungi.

Bibl. Fr. Ep. p. 548 ; Berk. Out!, t. 17.

f. 7 ; Cooke, Handb. p. 316.

STERIG'MATA—The term applied by
Tulasne to the filaments forming the pedi-
cels of the spermatia in the Fuxgi (PI. 20.

tigs. 2, 3).

STICHIDTA.—Pod-shaped processes of

the fronds of Florideous Algas, containing
the tetraspores imbedded in them (tig. 157,

p. 225).

STICIIOCILETA, Clap, et Lack—A
genus of Oxytrichina (Infusoria Ciliata).

For Char, see Oxytbichixa, p. 571.

STICHOSTE'GIA, D'Orb. (Rhabdoi-
dea, Schidtze).—D'Orbigny arranged all

Foraminifera having uniserial or linear

growth under this head as an Order ; but,

besides the many straight Nodosarince,

there are several rectilinear forms of other
genera belonging to different Natural
Orders, as Lituohi, Pavonia, Articulina, &c.
STICHOTTJCHA, Perty.—A doubtful

genus of Infusoria.

Bibl. Pritchard, Infus. p. 644.

STIC'TA, Ach.—A genus of Parmeliei
(Gymnocarpous Lichens), with a tough
foliaceous thallus, growing over rocks and
trunks of trees, mostly in mountainous dis-

tricts. <S'. pultnonaria forms large shaggy
fronds of olive-green colour when fresh,

pale-brown when dry, pitted and reticu-

lated ; the apothecia mostly marginal, red-
brown. The spermogonia of this genus
occur scattered on the upper surface, mostly
near the ends of the lobes.

Bibl. Hook. Brit, Fhr. ii. pt. 1. p. 208

;

Tulasne, Ann. d, Sc. Nat. 3 ser. xvii. p. 169,
pi. 1 ; Engl. Bot. pi. 572 ; Leighton, Brit.

Lich. Flor. p. 118.

STICTE'I, Fries.—A group of Helvel-
lacei (Ascomycetous Fungi), containing
several genera of plants, growing on wood,
branches of trees, &c, bursting through
from beneath the bark when mature. Sticks

(Crgptomi/ccs, Berk.; Propolis, Fr., & Veg.

versicolor (figs. 697-699)) is common ou
wood ; the upper surface of the open fruit

is white, and at length mealy.
Blbl. Berk. Brit. Flor. ii! pt. 2. p. 214;

Ann. Nat. Hist. vi. p. 359 ; Fries, Suinina

Veg. p. 372.
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Fig. 697. Fig. 699.

Stlctis versicolor.

Fig. 69". An open disk, emerged on the surface of
wood, having an irregular border.

Fig. 698. Vertical section of the same.

Magnified 20 diameters.

Fig. 699. Asci and paraphvsesfrom the laBt. Magni-
fied 2UU diameters.

STICTINA, Nyl.—A genus of Parmeliei

(Lichens).

Char. Thallus variously lobed or laciniato-

lobate. Rhizina? simple. Stratum gonidiale

consisting of gi'anula gonima oi a dark

blue-green colour.

Blbl. Leighton, Brit. Licit. Flor. i. p. 114.

STICTODIS'CUS, Grev.—A genus of

Diatornacea?.

Bibl. Grev. Mic. Trans. 1865, p. 98.

STIGEOCLO'NIUM, Kutz.—A genus of

Confervoid Algse, doubtfully referred to

Confervacea?, growing mostly in brooks,

and composed of delicate branched fila-

ments, drawn out into delicate hyaline

points ; attached to stones and forming
masses of a sinuous or lubricous character.

The jointed filaments are composed of short

cells, possessing bright green contents ; the

entire contents of a cell are converted into

a single spore (with four cilia) and dis-

charged (PI. 5. fig. 5) ; and the cell-wall is

so delicate that it generally vanishes at the

same time. Many species are described by
Kutzing, formerly regarded as members of

the genus Dbapaenaldia, which differs

in the numherof spores produced in each cell,

and in possessing large primary filaments

with lateral tufts of delicate ones, resem-
bling those oi Stiffeochnium (fig. 179, p. 259).

S. protensum (PI. 5. fig. 5). Tufts of

filaments 1-36 to 1-60" high, very much
branched and elongated

;
primary filaments

1-1800" in diameter, joints equal or three

times as long {Drop, ccmdensata, Ilassall,

pi. 11. tig. 1).

Bibl. Kutz. Sp. Alg. p. 352 ; Tab. Phyc.

iii. pis. 1-11; Ilassall, Brit. Fr. Alcj. fig.

118 ; Thuret, Ann. des Sc. Nat. 3 ser. xiv.

p. 223, pi. 18; Rabenh. Fl. Eur. Ahj. iii.

p. 375.

STIG'MA.—The part of the pistil of An-
giospermous Flowering Plants, upon which
the pollen rests to produce its pollen-tubes,

and where the orifices exist leading to the

cavity of the ovary. It is situated either

at or near the summit of the style or its

branches ; or, when this is absent, it is ses-

sile on the OYary. The surface of the stigma

is clothed with papilliforrn or short tubular

cells, from which a tenacious secretion

exudes at the period when the ovules are

prepared to receive the pollen-tubes. At-
tached by this adhesive fluid and often

grasped by the papilla? the pollen-grains

produce their tubes, which make their

way between the papilla? to descend
through the conducting tissue of the style

to the placenta (PL |32. fig. 30). These
papilliforrn cells in a young state often form
favourable subjects for the study of the

protoplastic cell-contents, and also of the
fluid colouring-matter. The forms of the
stigma are exceedingly varied and some-
times very elegant ; and some of those

covered with coloured hairs form beautiful

microscopic objects. In the order Com-
posite, its characters are used for the syste-

matic division of the numerous genera.

STIGMAPH'ORA, Wallich.—A genus
of Diatomaceee.

Char. Frustules free, naviculoid ; valves
lanceolate, loculate ; loculi with central and
marginal puncta. Marine. India.

Bibl. Wallich, Trans. Mic. Sue. viii. p.

43; Rabenht. Fl. Eur. Ale/, i. p. 258;
Pritchard, Infus.

STIG'MA!A of Animals. See Spira-
cles.

STIGMATIDTUM, Mey.—A genus of
Graphidei, Lichenacei.

Char. Apothecia brownish, punctiform or

elongate, immersed,hypothecium colourless.

Bibl. Leighton, Brit. Lich. Flora, p. 389.

STIGONE'MA, Ag.—A supposed genus
of Scytonemeous Oscillatoriacea? (Confer-
void Alga?), founded upon what has proved
to be the thallus of a genus of Lichens.
See Ephebe.

Bibl. Rabenht. Fl, Eur. Alff. ii. p. 291.
STILBA'CEI.—AfamilyofHyphomyce-

tous Fungi, growing upon decaying animal
or vegetable matter, or on bark or leathery

leaves. Characterized by a receptacle com-
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posed of conjoined filamentous or hexagonal
cells and spores borne singly on the apices

of free filaments, forming a gelatinous mass.

Some of the Fungi here included are hete-

rogeneous and imperfectly studied; for

example, Tubcreuiaria and Pusarium are

apparently only imperfect states of other

Fungi, while the more distinct genera
appear to be referable to the family Dematiei.

Synopsis of British Genera,

1. Stilbum. Receptacle stalked at the

base, clavate or capitate at the summit,
composed of coalescent, densely crowded,
parallel filaments ; spores simple, arising

singly at the apices of free filaments.

2. Atractium. Stem firm. Head sub-
globose, spores fusiform, elongated.

3. Mtjrotheeium. Receptacle at length

marginate. Spores diffluent, oblong, form-
ing a fiat or slightly convex, dark green
stratum.

4. Tuberetdaria. Eeceptacle wart-shaped,
globular or stalked, fleshy, composed of con-

tinuous sterile, and thread-like beaded fer-

tile filaments. Finally indurated, floccose,

with the spores scattered over it, or falling

into powder.
5. I'eriola. Receptacle cellular, sessile

;

fertile filaments abbreviated, torulose,mixed
with septate lax sterile filaments.

6. Vuhttella. Receptacle wart-like, cel-

lular, compact, with long, rigid bristles

;

spores spindle-shaped, septate, on continu-

ous short filaments, arising all over the

receptacle.

7. Fusarium. Receptacle wart-like, cel-

lular, gelatinous ; spores spindle-shaped,

simple, somewhat curved, borne on simple
filaments arising all over the receptacle, and
forming a discoid stratum.

8. Illusporium. Receptacle wart-shaped,
subgelatinous, diffluent ; spores simple, pel-

lucid, generally with a hyaline envelope,

borne on 511011; filaments.

9. Fpicoecitm, Receptacle wart-shaped,

cellular, for the most part seated on an
effused patch ; spores four-sided, cellular,

attached singly to very short, continuous
filaments.

10. JEc/erita. Spores irregular, disposed

in short moniliform threads at the apices

of flexuous, branched, radiating, compacted
peduncles.

Bibl. Berkelev, Crypt. Botany, p. 311.

STILBOS'PORA, Pers. — A supposed
genus of Melanconiei (Coniomycetous Fun-
gi), but apparently only consisting of sty-

losporous fruits of

Spheeriee. These gTow
upon wood, sticks, &c,
breaking forth on the
surface without any
distinct perithecium,
consisting of a nucleus
composed of aggluti-

S'Ubo8POTJ niaerosperma.

natea (septate; stylo- ire!ltin(, forth on a frag_

spores (see Sphjehia). ment of wood ; nat. size.

BlJBL. Berk. Brit. T
,

he detaehed spores on
•7-v , ~ *>£/? the l'lL'lit-hand magnified
J' lor. 11. pt. 2. p. 356; 15<j diameters.

A. N. H. vi. p. 355

;

Hooker 's Land. Jn. qfJBot. iii. p. 322 ; Fries,

Summa Veg. p. 508; Fresenius, Beitr.z. Myc.
Heft ii. p. 03; Tulasne, A. d. Sc. Ned. 4 si5r. v.

p. 109.

STIL'BUM, Tode.—A genus of Stilbacei

(Ilvphomvcetous Fungi).
STILOPII'ORA. J. Ag.—A genus of

SporochnaceiB (Fucoid Algse), included by
some authors amongthe Dictyotacese. There
are two British species, S. rhizodes and <S'.

Lyngbyei, characterized by a branched, fili-

form, at first solid, afterwards tubular frond,

the former G to 24", the latter 2 to 4" long,
arising from a small naked disk. The fruc-

tification consists of little wart-like bodies
scattered all over the frond, composed of

tufts of moniliform filaments, at the bases
of which are attached either pyriform uni-

locular, or tubular septate sporanges. Thu-
ret states that the specimens of <S'. rhizodes

found a certain distance above low-water
mark appear mostly to bear septate, those
always uuder water simple sporanges, and
those in an intermediate position exhibit
both. The plants of the first kind are of
paler colour than those of the second.

Bibl. Harvey, Brit. Mar. Ala. p. 39,
pi. 7 C ; Greville, Ale/. Brit. pi. \ Thuret,
Aim. des Se. Nat. 3 ser. xiv. p. 238, pi. 38.

STING of Insects.—The well-known
sting of the female or so-called neuters of
Ilynienopterous Insects, as the honey-bee,
the humble-bee, the hornet, the wasp, &c,
appears to the naked eye to be a single

needle-like organ ; but when examined un-
der the microscope, it is seen to consist of
three pieces—a short, stout, cylindrieo-coni-

cal outer piece or sheath (PI. 27. fig. 14 a),

cleft throughout its length on the under
surface and obtuse at the end, within which
are partly contained two long elbowed setaa

or lancets (PI. 27. fig. 15, one of them),
thickened and furnished with teeth directed

backwards near the end of one margin, the

other margin sharp and cutting. These setae
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play -within the sheath, being partially pro-

trusile and retractile, as is the sheath itself.

The poison-apparatus consists of two glan-

dular elongated sacs, either simple (PI. 27.

fig. 14 e, f), or branched as in the humble
bee, &c, and terminating by one (fig. lid) or

two ducts, in a muscular reservoir (fig. 14 c),

from which an excretory duct runs to the

base of the sheath of the sting.

The irritation produced by the sting of one

of these insects needs no remark. It does not,

however, serve a merely defensive purpose,

but is used also to paralyze the prey, so that

it may be kept in store for future use.

The sting represents a modified ovi-

positor.

Bibl. Laeaze-Duthiers, Ann. des Sc. Nat.

3 ser. xii. xiv. ; Westwood, Introduction, Sj-c.

;

Siebold, Vergl. Anat.

ST INOS op Plants.—
These are epidermal struc-

tures, consisting oflarge hairs,

with a bulbous base more or

less included in a cellular

coat, and attenuated upwards.
In the sting of the nettle the
apex is expanded into a little

bulb, -which is broken offwhen
the sting is lightly touched
(PL 21. fig. 8). Young stings

exhibit the Rotation. Stings
occur not only in the nettles

( Urtica), but in the cultivated Maga. 20 diama.
Loasacese (Loasa, Bartonia,

&c), and of much larger size in some exotic
Urticaceje and Euphorbiacese.

See Hairs, page 366.

STOMACH.—The glands which secrete

Stinging hair of

Fiff. 702.

<£^f

Fie-. 703.

'0^if^f/^^'-y

Fig. 702. Perpendicular section of the pyloric portion of the stomach of a pig', a, glands ; 6, muscular layer
of the proper mucous membrane ; c, submucous tissue with the orifices of divided vessels; d, transverse mus-
cular laver ; e. longitudinal ditto ;

/*, serous coat. Magnified 30 diameters.

Fig. 703. Gastric gland with cylinder- epithelium, from the pylorus of a dog. a, principal cavity ; b, tubular pro-
cesses arising from it Magnified 60 diameters.

Fig. 704. Gastric gland from the middle of the stomach, a, principal cavity; b, primary, and c, terminal branches
arising from it. Magnified 60 diameters.
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the gastric juice are tubular glands, per-

pendicularly placed beneath the surface

of the mucous membrane, and extending
as deeply as the muscular coat of the

stomach.
They vary in length from 1-GO to 1-12",

are cylindrical, somewhat narrowed towards
the closed end, which is rounded or some-
what inflated. The lower third is wavy or

spiral, especially in the glands occupying the
pylorus ; some of them also give off a csecal

branch.

The gastric glands consist of a delicate

basement membrane, lined in the upper
third with cylindrical epithelium, the lower
portion being filled with large, pale, poly-

gonal, finely granular cells, not arranged in

a laminated form.

In many animals the gastric glands are of

more complicated structure than in man, and
two distinct kinds exist—in one, secreting

mucus, the tubes being lined with cylin-

Portions ofa terminal branch, the upper representing

a longitudinal, the lower a transverse section, a, base-

ment membrane; &, large cells in close apposition with
it; c, smaller epithelial cells surrounding the cavity.

Magnified ii50 diameters.

drical epithelium; whilst in the other, which
secretes gastric juice, rounded epithelial

cells occur, and the walls .are expanded at

intervals.

Closed follicles resembling the solitary

glands of the small intestines are met with
in the stomach ; they are inconstant, how-
ever, and variable in number.
The stomach is lined by cylindrical epi-

thelium.

Bibl. Kolliker, Mikrosk. Anat. ii. p. 137,
and the Bibl. therein ; Todd and Bowman,
Phys. Anat. §c. ; Brinton, in Todd's Cycl.

Anat. &,• Phys. Art. Stomach ; E. Klein
in Strieker's Hum. § C'omji. Anat. i.

p. 343.

STOM'ATA (plural of Stoma).—This
name is applied to the structures which
constitute the passages of communication,
through the Epidermis of plants, from the
intercellular passages to the external air.

They occur almost exclusively on the green
parts of plants, and are absent from the
epidermis of roots, also on the surface of

all structures growing under water. The
lowest classes which present them are the

Liverworts and Mosses, where, however,
they are limited to a few kinds, and in the

former present a peculiar organization. In
the Ferns they are distributed just as in

the Flowering Plants, where they occur
principally upon the leaves (fig. 706),
especially upon the lower face, but ex-

tend also over the green shoots, the

parts of the flower (fig. 200, page 284),
and even into the interior of cavities,

as on the epidermis of the replum of Cru-
ciferse (wallflower), and still more remark-
ably on the epidermis of seeds (skin of the
walnut).

In the Liverworts the stcmata occur on
the fronds and receptacles of certain ge-

nera (Marchantia, FegateUa, &c. &c). In
Marchantia (fig. 447, p. 481), they are

somewhat circular orifices in the epidermis,

guarded by cells arranged in three or four

tiers. In the Mosses they are met with
on the apophyses or thickened summits of

the setse bearing the capsules, nsin Funaria
(fig. 262, page 329). The structures here
resemble those in the higher plants, as is

the case also with those on the leaves of

Ferns.

In the Flowering Tlnnts the perfect sto-

mata appear as roundish or sometimes
squarish chasm in the epidermal layer,

occurring regularly at the meeting angles or

sides of four or more epidermal cells, the
chasm forming an orifice leading down to a

subepidermal intercellular space, and guar-
ded a little below the upper edge, more
deeply, or even at the bottom, by (usually)

two semilunar cells, applied together by their
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flat faces, but not coherent, their convex
surfaces adhering firmly to the sides of the

epidermal gap. According as the two sto-

matal cells or " pore

cells" or "guard
cells " are distended

or collapsed, their

flat faces approach
or retreat from each
other, in the latter

case leaving a slit-

like orifice leading

from the outer pas-

sage into the subepi-

dermalspace. Some-
times the " guard
cells " are four in

number, in which
case they eitherform
two tiers, as upper
and lower (Prote-

aceae, e. g. Hakea,
Protect, &c), or they
are in the same line

and parallel, form-
ing inner and outer

Fig. 700.

Epidermis of the White
Lilvwith stomata, st (lower
surface).

Magnified 100 diameters.

" guard cells " (Ficus

elasticd). In certain coriaceous leaves the

stomata are placed on the sides of pits ex-

cavated beneath the surface of the leaves,

as in Dasylirion longifolium and Nerium
Oleander.

A considerable difference exists between
the appearances presented by vertical sec-

tions of the epidermis of leaves made so as

to pass through the stomata. In young
leaves the guard cells are little (if at all)

below the general level of the epidermis ; and
the same is the case with the perfect forms

of various herbaceous plants in which the

leaves are ofmembranous texture. In other

cases, as in the Hyacinth, Iris, Narcissus,

Equisetum, &c, the guard cells are found at

a very early period quite beneath the layer

of epidermal cells, attached as it were
under the passage communicating with the

air. The same occurs very frequently in

the stomata of coriaceous leaves, as in Aloe

(PI. 39. fig. 22), Ficus, Cycas, Hakea, Protect,

&c. In other instances, also in leathery

leaves, the " guard cells " appear more or

less elevated above the general level of the

epidermal cells, as in some species of Leu-
cadendron, Grevdlea, &c. It is important to

observe that in the cases where the " guard
cells " are sunk in the orifice of the epi-

dermis, the upper margin of the orifice,

formed by the borders of the surrounding

epidermal cells,sometimes becomes elevated

and even converted into a kind of perforated
dome (PL 39. fig. 22) by development of
the cuticular layers (see Epidebmis) . This
might be mistaken for the stoma itself.

The same cuticular substance is often deve-
loped in mature leaves, not only down over
the walls of the stomatal passage, but
over the guard cells, and thence more or
less into contiguous intercellular passages.

This may be observed in Euphorbia Caput-
MeduscB, llelleborus nigcr and viridis, Betula
alba, Asphodelus luteus, and Cereus, some
Aloece, &c. Gasparini obtained these con-
nected processes of cuticular substance, in

the form of an isolated coherent piece, by
boiling epidermis in nitric acid, which dis-

solved the adjoining cell-walls : these he
mistook for peculiar organs, and called them
cysteines. Dr. Hooker has described a re-

markable form of stomata in the parasitical

plant Myzodendron.
In those plants in which the epidermis

becomes infiltrated with siliceous matter, the
walls of the stomatal pore and the "guard
cells " become imbued with it, and a sili-

ceous skeleton of the structure remains after

the organic matter has been removed by
nitric acid and burning (PI. 39. fig. 29).
This is readily seen in the Equisetaceaj,
especially E. hyemale, also in the Grasses.

The mode of development of the stomata
appears to be uncertain. Mohl and other
authors assert that the " guard cells " origi-

nate from one of the cells of the subepi-
dermal tissue, which is pushed up into a
vacancy formed by the separation of the

epidermal cells at certain points. This cell

is said to be next divided into two, which
become free from each other in the line of

the new partition then formed. Niigeli and
others assert that the guard cells are origin-

ally constituent cells of the epidermal layer,

•which become subsequentlydisplaced down-
wards (or upwards), and undergo special

development analogous to that just de-

scribed. Dr. Garreau has described this

mode of development as occurring in Tra-
descantia. We believe it is the correct

view, at all events in some cases ; but the

appearances are certainly difficult to explain

on this plan in the Iridaceas, Equisetacese,

and some other plants.

The stomata are generally largest upon
succulent leaves, smallest on hard and
leathery kinds ; their form and number are

most varied, both in different plants and on '

different parts of the same plant. They
abound most on the lower face of leaves

;

3c
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but it has been mentioned that they are not

found on submerged organs, and on floating

leaves they occur only upon the upper face.

The larger kinds are more scattered on

a given surface ; the smaller occur closer

together: this depends, of course, on the

general character of the epidermal and sub-

jacent tissue. The numbers have been
estimated upon the surfaces of many leaves,

of which a few examples may be given :

thus a square inch contains, in the

Upper surface. Lower surface.

Carnation 38,500 .... 38,500

Garden Flag .... 11,572 .... 11,572

House-leek .... 10,710 .... 6,000

Tradescantia .... 2,000 .... 2,000

Mistletoe 200 ... . 200
Holly . . . . 63,000
Lilac . . . . 160,000
Vine . . . . 13,000

Laurestinus 00,000

Bibl. General Works on Struct. Botany

;

Mirbel, Sur Marchantia, Mem. Acad. Roy.
France, xiii. ; Gasparini, Kuove ric. s. strait.

d. Cistomi, Naples, 1844
; Gan-eau, Ann. des

Sc. Nat. 4 ser. i. p. 213; J. D. Hooker,
Flora Antarct. i, p. 291 ; Golding Bird,

Proe. Linn. Society, i. p. 290 ; Stocks, MS.

;

Biscoe, Mo. Mic. Jn. viii. p. 31.

STOMATA, Animal. See Lymphatic
System and Staining.
STONES of Fhuits, such as cherries,

plums, &c, afford excellent materials for

sections, showing extreme development of

the woody Secondary deposits of vege-
table cells.

_
STBIAPJA, Grev.—A genus of Dictyo-

siphonacese, nearly related to Punctariaceas

Fig. 707.

Striana attenuata.

Fig. 707. Part of a frond. One-third of the nat. size.

(Fucoid Algas), having a branched, Aliform,

tubular frond, arising from a shield-shaped
naked disk. The walls of the tube are mern-
branous, and the cavity without septa. S.

attenuata (fig. 707) grows from 3 to 12" high

.

The branches are attenuated towards each

Fig-. 708.

Striaria attenuata.

Fig. 70S. A fragment Avith sori. Magnified 5 diams.
Fig. 709. Section of a fertile branch, with sori. Mag-

nified 25 diameters.

end, and marked with rings consisting of
clusters of simple sporanges (" spores ")
(fig. 708), sometimes accompanied by fila-

ments (fig. 709). Colour pale olive.

Bibl. Harv. Brit, Mar. Altj. p. 41, pi.

8 A ; Grev. Brit. Ala. fig. 9.

STBIATELLA, Ag.—A genus of Dia-
tomacese.

Char. Frustules with a stipes attached to
one angle, depressed, tabulate ; with longi-
tudinal uninterrupted vittte, apparently
thickened at each end. Marine.
The vittas appear as dark lines ; no trans-

verse stria? are visible under ordinary illumi-
nation.

8. unipunctata (PI. 13. fig. 20). Frustules
in front view quadrangular, often broader
than long, lateral margins subulate ; valves
narrowly lanceolate

; stalk elongate, simple,
filiform and thickish. Length of frustules
1-450 to 1-280".

Compare the other genera enumerated
under Striatellea; ( Diatom aceje, p. 236).

Bibl. Kiitz. Bacill. p. 125; Spec. Alg.

p. 114: Babenht. Fl. Far. Ah/, i. p. 307.'

STRIG'ULA, Fries.—A genus of Lim-
borieaj (Angiocarpous Lichens), containing
one British species, 8. Babinytonii, growing
on the leaves of box and other evergreens.
The thallus is subepidermal : the asci con-
tain eight cymbit'orm triseptate spores.

Bibl. Leighton, Brit. Angioc. Lich.p. 70.

pi. 30. fig. 4"; Berk. English Botany, Hupp.
pi. 2957.
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STROMBID'ION, Clap, et Laeh.—A ge-
nus of Halteblna (Infusoria).

Char. No setse for leaping, essentially

swimmers.
Bibl. Claparede et Laclimann, Etudes,

p. 871.

STRONTIA or Steontian.—The crys-

tals of the sulphate of this earthy base
are figured in PL G. fig. 18, to contrast

with those of the sulphates of baryta and
lime.

STRUTHIOP'TE- Fig. 710.
RIS, Willden.— A
genus of Polypodies
(Ferns), -with the
margins of the fertile

leaves rolled up so as

to conceal the sori,

which are without a
true indusium. Str.

germanica (fig. 710)
is of large size ; and
the fertile fronds, di-

stinctfrom the sterile,

if Cursorily examined, Stmthiopteris germanica.

might lead to the re- Portion ofa pinna with the

ference of this plant JoUsd maigme ooTermg the

to the Osmundeae or Magnified 40 diameters.
" Flowering ferns."

STRYCHNINE, or Stbychnia. See
Alkaloids, p. 30.

STYLOBIB'LIUM, Ehr.—A genus of
fossil Diatomaceas.

Char. Frustules circular, single, com-
pound ; valves contiguous, in a single row,
like the leaves of a book, the inner ones with
a large median aperture (?), the outer not
being perforated but sculptured.

8. chjpeus (PI. 43. fig. 50 a, b) ; <S'. divisum

(fig. 50 c) ; 8. eccentricum (fig. 50 d). It is

uncertain whether the so-called inner valves

are merely hoops, or the valves of imperfectly

separated frustules ; also whether they are

perforated or not, for neither Ehrenberg nor
Kiitzing can be relied on for distinguishing

a perforation, as evidenced by their erroneous

description of the structure of the valves

of Piiimdrtrin, Grammatophora, and many
other Diatomaceaj.

Three species are described, occurring in

America and Siberia. The sculpturings

upon the outer valves consist of radiating

or excentric curved lines.

Bibl. Ehr. Ser. d. Berl. Akad. 1845 ; id.

Mihrogeologie, fye. ; Kiitz. Sp. Alg. p. 116

;

Rabeu'ht. El. Eur. Ala. i. p. 302.

STYLONIOH'IA, Ehr.—A genus of In-

fusoria, of the family Oxytrichina.

Char. Body ciliated, and furnished with
styles and hooks.

In this genus, transverse and longitudinal

division, gemmation, and the encysting pro-
cess have been observed.

iS'. mytilus= Kerona mytihis, D. (PI. 24.

figs. 27, 28). Body white, hyaline at each
end, flat, oblong, slightly constricted in the
middle, dilated at the oblique fore part.

Aquatic; length 1-240 to 1-100".

8. pustulata— Kerona pustul. D. (PI. 24.

fig. 26). Body white, turbid, oblong, with
a median ventral band of hooks. Aquatic

;

length 1-144".

S. histrio (PI. 24. fig. 29). Body white,

elliptic-oblong, hooks aggregated into an
anterior heap ; no setse. Aquatic ; length
1-290 to 1-220"; probably a variety of S.

pustulata.
* 8. lanceotata (PI. 24. fig. 30). Body
lanceolate, pale green, obtuse at the ends

;

ventral surface flat ; hooks acervate near

the mouth ; styles none. Aquatic ; length

1-140 to 1-120".

Bibl. Ehr. Infus. p. 370 ; Stein, Infus.

p. 172 ; Pritchard, Infus. p. G43 ; Claparede

et Laclimann, Etudes, p. 154.

STY'LOSPORES.
—Stalked spores of Fig. 711.

Coniomycetous Fun-
gi, usually compound
or septate, then pro-

bably consisting of a
row of independent
spores connected by
an adherent parent

sac—thus, structur-

ally, metamorphosed
asci ; they are some-
times appendaged
above (fig. 711) (see

Spores and Conio-
mtcetes).
SUCCINIC ACID.—This acid, which

occurs in amber, in all fermented liquids,

and in the contents of Echinococcus-cysts,

is pretty soluble in water, readily in hot but

with difficulty in cold alcohol, and but little

in ether.

The crystals belong to the oblique pris-

matic system, and are represented in PI. 7.

fig. 21.

Bibl. That of Chemistet.
SUDORIPAROUS GLANDS.—These

organs secrete the perspiration.

They are found in most parts of the skin,

but in variable numbers in different locali-

ties. Thus it has been estimated that 417
3c2

Stylosporea of Pestalozzia.

Magnified 200 diameters.
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exist in a square incli of the skin of the hack
of the hand, 1093 in an inch of the outside,

and 1123 in the inside of the forearm, and
2736 in an inch of the palm of the hand.

Each "land consists of a long tube coiled

into a knot near the closed end, which is

situated in the subcutaneous cellular tissue,

and forms the gland proper, and a straight,

undulate, or spiral duct, which traverses the

skin perpendicularly, to terminate upon its

surface between the papillae.

In the glands of the axilla, the portion

of the tube forming the gland proper is

branched ; and sometimes the branches ana-

stomose.

The coiled portion or proper gland is sur-

rounded and permeated by an elegant plexus

of capillaries ; and some of them are sur-

rounded by a capsule of areolar tissue with
spindle-shaped cells.

The tube of the glands exhibits two forms
of structure. In one of these there is an
outer coat of indistinctly fibrous areolar

tissue with elongated nuclei, sharply defined

internally by probably a basement mem-
brane, this being lined with one, two, or

more layers of polygonal pavement-epith elial

cells, mostly containing fat-globules and
pigment-granules.

In the other form, the fibrillation of the

Fig. 713.

Fig. 712. A sudoriparous gland, with its blood-vessels, a, props
Magnified 35 diameters.

Pig. 713. Poition of the tube forming a sudoriparous gland from the hand
c, cavity Magnified 350 diameters.

gland; b, duct; c, blood-vessels of a gland.

a, areolar coat ; 6, epithelium

;

Fig. 714.

a

Portion of a tube with a muscular coat, from the scro-
tum, (i, areolar tissue; b, muscular layer; c, epithelial
cells, filling tile tube and containing yellow granules.

Magnified U5u diameters.

areolar coat is tolerably distinct, the fibres

longitudinal, sometimes also with an inner,

delicate transverse layer, and both con-

taining nuclear elastic fibres ; and within

this coat is a layer of longitudinal, unstriped

muscular fibres.

The portion of the ducts traversing the

cuticle is spiral.

It is by no means an easy matter to ob-

tain the sudoriparous glands in the entire

state. The skin of the palm of the hand or

the paw of a dog is best for the purpose

;

and before making sections with a Valen-
tin's knife, the structure should be mace-
rated in a mixture of 1 part nitric acid and
2 of water, or in solution of carbonate of

potash.
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Bibl. Kolliker, 3Iikro.sk Anat. ii. ; Todd
and Bowman, Phyxiolog. Anat. §-c. ; Biesia-

deeki, in Strieker's Hum. ty Coram. Hist. ii.

p. 238.

SUGAR.—This substance is liable to

fraudulent adulterations; and the coarser

kinds of brown sugar contain many im-
purities, such as Acari, fragments of the

cane, &c. Starch and flour are used to

whiten and give dryness to inferior moist
sugar ; and these may be detected by the

microscope (Starch).
The crystals of sugar of milk are repre-

sented in PI. G. fig. 12, and those of diabetic

sugar in PI. 6. fig. 13.

Bibl. Hassall, Food and its Adulterations,

p. 12, and the Bibl. of Chemistry.
SUPRARENAL CAPSULES ok AD-

RENALS.— For general anatomy, see

works on human and comparative anatomy,
They are present in all the Vertebrate

classes, and consist of two kinds of cellular

structures, comprising the cortical and
medullary substances. In mammals the

two substances are arranged in a laminated
manner. The external or cortical substance

is greyish yellow or, if it contain much fat,

whitish yellow in colour, and fractures in a

radial direction. It invests the internal

grey medullary masses in the form of a cap-

sule, and penetrates this grey matter, here

and there, being accompanied by large blood-

vessels. No grey medullary matter exists

in the thin marginal portions of the organ,

but the innermost cortical layers here come
into contact and form a simple brown stria.

Cortex. In the cortex either two or three

distinct layers may be distinguished. In
the latter case there is an external and
also an internal layer of rounded cell-masses

separated by a layer of cylindrical columns
of cells ; but where there are only two
layers, as in the ox, horse, cat, rabbit, and
mouse, the external cell-mass is wanting,

and the cylindrical.columns come into con-

tact with the investing capsule of the organ.

The cell-masses consist of polygonal and
rounded balls of protoplasm, containing a

single nucleus, and are either isolated or col-

lected into groups ; and the cylindrical

columns consist of elongated cylindrical

masses of cells. As they lie in successive

rows, they give to thick sections of the

cortex, when examined with low powers,
the appearance of being composed of long
parallel bands.

Medulla. Intervening between the plexus

of large blood-vessels in the medulla is a

spongy tissue composed of delicate connec-
tive tissue, in which lie the medullary cells.

These are sometimes isolated, but are also

frequently collected into rounded groups,
as in man. The cells vary in form, and are
very delicate in structure. In man they
are stellate and polygonal ; in the pig fre-

quently columnar ; in the horse and ox
they are scarcely recognizable, a purely gra-
nular mass with centric or eccentric nuclei

appearing in their stead, or columnar and
stellate intercommunicating cells may be
present in addition.

Stroma. The fibrous capsule of the organ
gives off processes which penetrate into the
interior, and separate off portions of the
cortex and medulla. They give off fibres

from their sides ; and these merge into deli-

cate columns of connective tissue, forming
trabecules and including spaces filled with
Cell-growth.

Blood-vessels. The adrenals are exceed-
ingly vascular. The arteries break up in

the external cortical layer into a capillary

plexus, the rounded meshes of which con-
tain the cell-meshes already noticed. In
the second or columnar layer they form
short transverse anastomoses ; and in the
innermost layer the arrangement resembles
that of the external. The vessels of the
medulla are derived from the capillaries of

the innermost cortical layer ; they form a
narrow meshed plexus of vessels varying in

width, often presenting dilatations and
discharging their contents into the veins.

All these vessels are very thin-walled,
their parietes being composed only of an
endothelial tube. They lie in contact with
the cell-masses, and are so firmly united
with the sparingly intervening stroma as to

be isolated with difficulty. Not much is

known about the lymphatics ; but the ad-
renals are rich in nerves, which divide in

the medullary substance, where they form
large decussating cords, and more rarely

delicate plexuses. Bi- and multipolar gan-
glion-cells are frequently observable, partly

isolated, partly forming large groups in the

nerves of the medullary part. Ganglion-
cells are rarely found in the cortex, and the

nerves are fine and dark-edged.

Bibl. Works on Oeneral and Compara-
tive Anaton y ; Kolliker, Handbuch, 5. Aufl.

1867 ; Harley, Lancet, June, 1858 ; Eberth,

in Strieker's Hum. df Comp. Hist. tr. Power.
Si/d. Soc. vii. p. 1 10.

SURIREL'LA, Turpin—A genus of Dia-

tomaceae.
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Char. Frustules free, single, ovate, ellip-

tical, oblong-, cuneate or broadly linear in

front view ; valves with a longitudinal

median line or a clear space, the margins

winged, and with transverse or slightly

radiating canaliculi or tubular striae.

It appears that in the valves the margins

of the depressions are fused together to

form tubular channels open at the ends.

<S'. hifrons (Ehr. 1838=5. biseriata, Breb.

and Smith) (PI. 13. fig. '22). Frustules in

front view broadly linear, with rounded
angles ; valves elliptic-lanceolate, somewhat
obtuse; alfe and canaliculi distinct. Aquatic;

length 1-180 to 1-96".

<S. gemma (PI. 13. fig. 21). Frustules

ovate ; valves elliptic-ovate ; canaliculi nar-

row, inequidistant. Marine ; length 1-240''.

Compare Tbyblionella, and. see Dia-
TOMACEiE.

Bibl. Smith, Brit. Diatom, i. p. 30; Kiitz.

Bacill. p. 59, and Sp. Ah/, p. 34 ; Rabenht.
Fl. Eur. Alg. i. p. 51 ; Pritchard, Infusoria,

p. 794.

SWARMING.—This term has been ap-

plied, from comparison with the swarming
of bees, to the remarkable oscillating

crowding movements of the spores of Con-
ferva? &c. while free in the cavity of the

parent cell and preparing to break forth.

The spores are hence often called " swarm-
ing-spores." See Hydeodictyon.
SYMBOLOPH'ORA, Ehr.—A genus of

Diatomacese.
Char. Frustules single, disk-shaped, with

incomplete septa radiating from the solid

angular centre, and intermediate bundles
of radiating lines. Marine and fossil.

S. Trinitatis (PI. 19. fig. 6). Valves
with a triangular umbilicus, the transparent

margins of which are crenulate, the rest

of the disk covered with six bundles of

very fine radiating lines. Diameter 1-220".

America.
5. acuta (PL 43. fig. 54) ; iS. micrasterias

(fig. 55); S.pentas(p\g.56).
Bibl. Ehr. Ber. cl. Berl. Abaci 1844, p. 74;

Kiitz. Sp. Ale/, p. 131; Pritchard, Infus.

p. 833.

SYMPEYOSITHON, Kiitz.—Agenusof
OseillatoriaeeaB (Confervoid Algse),growing
on the ground, &c S. (Scytonema, Lyngb.

)

Bani/ii grows among mosses ; it is of black-

ish colour, tufted and bristling, the filaments

from 1-9600 to 1-7200" in diameter.
Bibl. Kiitz. Sp. Ale/, p. 324; Tab. Phi/c.

ii. pi. 44. f. 1 ; Rabenht. Fl. Fur. Ala. ii.

p. 278.

SYM'PLOCA,Kutz.—A genus of Oscilla-

toriaceoe (Confervoid Alga;), perhaps not
distinct from Symphyosiphon,
SYNALIS'SA.—A genus of Collemacea?

(Gymnocarpous Lichens), somewhat re-

sembling Lichina, but with open apothecia.

Bibl. Berk. Crypt. Bot. p. 407.

SYNA'PHIA, Perty = Pediasteuii.
SYNAP'TA, Eschsch.—A genus of ver-

miform Echinodermata, of the order Apoda.
The species of Synapta, which are not

British, are of special microscopic interest,

on account of the presence in their skin of
remarkable anchor-shaped calcareous spi-

cula, the bases of which play in perforated

plates. These are situated upon minute pa-
pilla; of the skin, and serve to aid in loco-

motion and adhesion.

These bodies have been formed into ge-
nera and species of Polygastric Infusoria by
Ehrenberg, the perforated plate constituting

a Dictyoclia.

Bibl. V. d. Hoeven, Zooloyie, i. p. 150

;

Vogt, Zoo!. Briefe, i. p. 168
;
Quatrefages,

Ann. des Sc. Nat. 2 ser. xvii. p. 19 ; Gegen-
baur, Verylcich. Anat. p. 216 ; Carpenter,
The Microscope, p. 566 ; Herapath, Qu. 3Iic.

Jn. 1865, p. 1.

SYNCILE'TA, Ehr.—A genus of Rota-
toria, of the family Hydatinaea.

Char. Eye single, cervical, rotatory organ
furnished with styles ; foot forked.

Jaws each with a single tooth.

Some of the species are furnished with
one or more so-called crests, which in some
appear to correspond to the calcar.

S. baltica (PI. 35. fig. 26). Body ovate;
rotatory lobes four ; styles four ; a single

median sessile crest. Marine; length 1-10S".
Phosphorescent.

Bibl. Ehr. Infus. p. 436 ; Pritchard,

Infus. p. 685.

'SYKCIIIT'RIUM, Be By. etWoronin.—
A genus of parasitic Unicellular Alga?,

allied to Chyteiditm, found under the
epidermis of the leaves of Taraxacum.
Bibl. Rabenht. Fl. Fur. Ala. iii. p. 284.

SYNCORY'NE, Ehr. (pars).-A genus
of Corynidae (Hydroida).

Bibl. Allnian', Ann. Nat. Hist. May 1804;
Hincks, Brit. IIi/cl. Zooph. p. 48.

S i'XCRYP'fA, Ehr.—A doubtful genus
of Volvocinesa (Confervoid Alga1

), composed
of organisms consisting of a hyaline spherical

membrane (" gelatinous envelope, Ehr.)
enclosing a number of ovate green bodies
placed at the periphery and sending out a
pair of free vibratile cilia (only one, Ehr.)
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from the surface of the envelope. Green
bodies not attenuated at the posterior ex-
tremity ;

" no eye-spot." <S'. Volcox (PL 3.

fig. 14 b), globe 1-576" in diameter, green
"animalcules" 1-2880" long; aquatic, not
marine. This object, which we have ob-
served in company with those represented
in figs. 14 a, 31 and 32 of the same plate, is

most probably a young specimen of either

Volvox or Pa>tdokina.
Bibl. Ehr. In fits. p. 00 ; Pritchard, Infus.

p. 519.

SYNCYC'LIA, Ehi\—A genus of Diato-
maeea?.

Char. Frustules cvnibelliform, united in

circular bands, immersed in an amorphous
gelatinous substance. Marine.
The nodules appear to be the same as

those of CymbeUa.
S. salpa (PL 14. fig. 14). Frustules

semiovate, unstriated (ord. ilium.), com-
monly six together, united into a ring ; en-

docbrome bright green.

S. quaternaria. Frustule3 two or four

together ; endochrome yellow or reddish ;

length 1-860".

Bibl. Ehr. Infus. p. 233 ; Ber. d. Berl.

Akad. 1840. 32; Kiitzing, Sp. Air/. 61;
Rabenht. Fl. Eur. Alg. i. p. 97.

SYNDEN'DRIUM, Ehr.—A genus of

Diatomacese.

Char. Frustules single, subquadrangular,

destitute of a median umbilicus ; valves un-
equal, slightly turgid—one smooth, the other

with numerous spines or little horns branched
at the ends, situated upon the median flat

portion, the margins being free from them.
.S'. diadema (PL 43. fig. 59). Frustules

lanceolate ; spines five or six, bifurcate or

tufted at the end, as long as the frustules

are broad. Breadth 1-1150". Found in

Peruvian guano.

Bibl. Ehr. Ber. d. Berl Akad. 1845,

p. 155 ; Kiitz. Sp. Aly. p. 141 ; Pritchard,

Infus. p. 866.

SYNECHOCOC'CUS, Nag.—A genus of

Unicellular Alga?.

Char. Cells oblong, either single or con-
joined in series of 2-4. Cells dividing in

one direction only ; cytioplasm bronze-
coloured or pale yellow.

S. eeruginusus. Common on damp rocks

and banks.

Bibl. Rabenht. Fl. Eur. Alg. ii. p. 59.

SYNE'DRA, Ehr.—A genus of Diato-
mace<e.

Char. Frustules prismatic, rectangular,

or curved ; at first attached to a gelatinous

sometimes lobed cushion, subsequently often
becoming free ; valves linear or lanceo-
late.

The valves usually exhibit a longitudinal
line, with a dilated median and two termi-
nal nodules ; they are also generally covered
with transverse stria? ; in some species the
median line and appearance of a median
nodule correspond to a clear space, free

from the transverse striae.

Species very numerous.
S. splendens, K. (S. radians, Sm.) (PL

13. fig. 23 a, b, c). Frustules elongated, in

front view dilated and truncate at the ends
;

valves gradually attenuated from the mid-
dle to the obtuse ends. Aquatic ; common

;

length 1-70".

Frustules radiate upon the cushion.

S. fulgens (Licmophura fulg. K.) (PL
13. fig. 24). Frustules linear ; valves slightly

dilated in the middle and at the rounded
ends, arranged in a fan-shaped manner upon
the branched cushion. Marine ; length
1-120". ' °

S. capitata (PL 13. fig. 25). Frustules
linear, truncate, ends slightly dilated ; valves
linear, ends dilated into a triangular head.
Aquatic ; length 1-60".

Bibl. Smith, Brit. Diat. i. p. 69 ; Kiitz.

Sp. Alg. p. 40 ; Rabenht. Fl. Eur. Alg. i.

p. 126.

SYNOVIAL MEMBRANES.—In mi-
nute structure these resemble serous mem-
branes ; but their minute anatomy has by
no means been satisfactorily determined.
Brinton proved that the epithelium presents

characters which distinguish synovial

membranes from bursal and serous mem-
branes. He remarked that it forms for

the most part but one layer, the forms of

the constituent cells of which vary to the

same amount as those of the bursa?. The
broad, squamous, polygonal epithelia are

comparatively rare ; and in by far the larger

extent of its surface, the predominant shape
is that of a slightly flattened spheroidal,

oval, or sometimes angular cell, in some of

which are seen decussations of two convex
outlines, caused by the margin of one cell

slightly overlapping that of its neighbour.

They are firmly attached to the subjacent

tissue, and possess little mutual adhesion.

He showed that a stratum of loose cellular

tissue was beneath these cells in the neigh-

bourhood of ligaments, and that a basement
membrane was not in existence. The same
author, whose admirable work appears to

have been most strangely neglected by the
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German histologists, stated that over the

cartilage of the articulation the vascular,

fibrous, and epithelial structure of the

synovial membrane covering the other parts

of the joint are no longer seen. Where the

synovial membrane reaches the border of

articular cartilage, the arrangement is as

follows :—The fibrous tissue exterior to

the membrane, and with which its areolar

tissue is mingled, passes to the side of the

articular cartilage, and immediatelybecomes
inextricably interlaced with its fibrous tissue

or perichondrium. The plexus of capillaries,

somewhat more tortuous here than on the

plain surface, runs up to the edge of the

cartilage, or may even advance a very short

distance over it, where it is not exposed to

friction during the movements of the joint.

Its branches suddenly stop short, and each,

taking a looped course, returns upon itself

in the same tortuous manner. The layer of

epithelium offers equally remarkable ap-
pearances ; a few of its particles are very
slightly flattened, but most of them are

spherical and of various sizes, some being
very large. All the larger contain a pale

and rather flattened nucleus, which is in

contact with a part of their inner surface.

The cells are of singular delicacy and trans-

parency, and are to all appearance distended

with a fluid, the refractflity and colour of

which closely approximate to that of water.

The areolar tissue, which forms the foun-
dation of the membrane, being diverted at

this point to join with the ligaments and
perichondrium, the vessels are left com-
paratively naked, and the large cells are

placed on these capillaries without the
intervention of any membrane. This is

also the arrangement on the edges and villi

of the membranous expansions and folds of
certain joints, such as the alar ligaments of

the knee-joint. Brinton, after examining the
opinions of Henle and Todd and Bowman
concerning the continuity of the synovial
membrane over the whole of the cartilage

of joints, considered that the opinion of the
first, which was to the effect that a tes-

sellated epithelial membrane was continued
over, and that of the second and third
authors, which was in contradiction to this

so far as adults were concerned, were
capable of modification. In a specimen of
diarthrodial cartilage taken from an adult
mammal, if we make a thin section parallel

to the articular surface, and look directly
upon this part of the interior of the joint,

the following are the appearances pre-

sented to view. A number of cartilage

corpuscles at irregular distances from each
other, and separated by the intercellular

substance of this tissue, constitute the only
cell-formation visible ; and the existence of

similar corpuscles at varying depths in the
substance of the cartilage may easily be
verified. The chief difference noticeable
between the deeper and more superficial of

these cells is, that those in the latter situa-

tion contain in their interior many yellow
and highly retractile granules, which are of

comparatively uniform size, and occupy
their cavity about midway between their

tolerably central nucleus and the inner
surface of the cell-membrane. This ap-
pearance becomes still more manifest as the
corpuscles approach the articular surface.

A thin vertical section of the cartilage

shows that the cells are in greater numbers
near this surface ; and the edge which
borders the joint exhibits an irregular out-
line, from which cells may often be seen
projecting. The attrition which these ap-
pearances would seem to denote appears to

be exerted upon the cells equally with the
interstitial substance of the cartilage, but is

more difficult to verify in the former tissue,

since such a cell that has suffered a partial

destruction of its form has, at the same
time, lost a valuable optical means of de-
tection. Occasionally, however, on looking
directly at the free surface of the tissue, we
see a darkish nucleus lying very super-
ficially, and surrounded by a clear space.

Li all probability this was such a cell

ground down to a hemispherical cavity.

More rarely a profile view of such a hemi-
sphere is obtained. On examining similar

specimens from animals of the same species

at successively younger ages, the inter-

cellular substance becomes gradually more
scanty, and finally altogether disappears,

leaving the whole of the surface occupied
by a cell-growth which is a covering, but
not an epithelium, unless we extend the
application of this objectionable word and
call the whole cartilage itself, what indeed
we might with perfect truth, " a modified
epithelium." The accuracy of this descrip-

tion of the cartilage of very young animals
is easily verified by a vertical section ; and if

this be made sufficiently deep, it will include

a portion of another structure, and a dif-

ferent process, with which it may be ad-
vantageous to compare it. At the furthest

extremity of such a section we see the

ossification of temporary cartilage actively
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going forward. First comes the formation
of cancelli and the enclosure of cells ; next,

a little nearer the articular surface, the
greatly dilated cells are arranged in closely

packed rows, the hottoms of which rest in

cups of bone, which will soon become
cancelli. Still approaching the articular

surface, we find the cartilage corpuscles

smaller, more retractile, and flatter
; but yet

with a distinctly linear arrangement. The
loss of this arrangement in rows seems to

indicate the limit of the ossifying cartilage,

and the commencement of the articular

lamina ; and Brinton often saw the di-

stinction still further marked out by a hori-

zontal fissure in this situation—the effect of

accidental violence, no doubt, but perhaps
indicative of some deficiency of cohesion
dependent on structure. Immediate!}' be-
yond this situation the cartilage-cells are

scattered irregularly, but closely, through
the transparent intercellular substance.

The}7 are angular and retractile, and they
contain a large granular nucleus. Many of

them are elongated and somewhat spindle-

shaped,while many more are triangular ; and
these two forms appear respectively to pre-

cede and follow a fissiparous multiplication

oftheir numbers, the constancy and accuracy
of which would almost allow of its being
termed a bisection. From here onwards to

the articular surface, the cells become more
numerous, larger, and less angular in shape,

until finally, on the surface itself, the in-

crease of their number and size results in a
continuous layer. But the appearances of

this multiplication are not seen in the most
superficial stratum of all, although the pre-

valence of the hemispherical outline still

indicates the binary nature of the fission,

whence it seems probable that just upon
the surface the increase is one of bulk
only.

Synovial membranes are sometimes fur-

nished with appendages, some of which
contain fatty tissue, others abound in capil-

laries and are met with forming fringes

where the synovial membrane is attached to

the articular cartilages. The latter consist

of a basis of indistinctly fibrous areolar

tissue, covered by the synovial epithelium,

with a few fat-cells, sometimes isolated

cartilage-cells, and the capillaries. Attached
to their margins are flattened, conical,

stalked, smaller appendages (fig. 715),
seldom containing blood-vessels, and com-
posed of indistinctly fibrous areolar tissue,

with scattered cartilage-cells, and a thick

epithelial layer ; while some of the smaller

ones consist almost entirely of epithelial

cells or of areolar tissue.

Fig. 715.

From the synovial membrane of a finger-joint.

A. Two appendages ofthe synovial processes, a, areo-
lar tissue in its axis; b, epithelium of the free margin;
c, that continuous with the epithelium of the processes

;

d, cartilage-cells.

Magnified 250 diameters.

B. Four epithelial cells from the synovial membrane
of the knee-joint, one of them with two nuclei.

Magnified 350 diameters.

Bibl. General works on Anatomy and
Physiology ; Brinton, in ToclcTs Cycl. Anat.

8[ Phys. art. Serous and Synovial Membranes;
E. Albert, in Strieker s Hum. § Comp. Hist.

iii.

SYN'TETHYS, Forbes.— A genus of

Tunicate Mollusca, of the family Botryl-
lidje.

Char. Mass sessile, gelatinous, forming a

single system ; animal sessile, having simple
orifices, without rays. One species

:

S. Hebridicus.

Bibl. Gosse, Mar. Zool. ii. p. 34.

t
SYNU'RA, Ehr.—A doubtful genus of

Volvocinere (Confervoid Algae), described

as consisting of a number of oblong corpus-

cles attached together by their prolonged
filiform posterior extremities in the form of
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a globe, the whole enclosed in a gelatinous

sphere (or a membrane ?) ; the corpuscles

are said to have only one "flagelliform fila-

ment " (eilium), and no "eye-spot." In
S. Uvella the corpuscles are yellowish, the
" tails " three times as long- as the bodies.

Diameter of globes 1-290 to 1-190". See
Volvox.
Bibl. Ehr. Infus. p. G ; Pritchard, Infus.

p. 519.

.
SYPJNGIDTUM, Ehr.—A genus of Dia-

tomacese.

Char. Prustules single, terete; valves acu-
minate at one end, two-horned at the other.

Marine.

.S'. bicome (PI. 43. figs. 32). Frustules

oblong, smooth, not striated, turgid in the

middle, one end attenuate, with two slight

constrictions, and acuminate, the other sub-
globose, turgid, and with two horns. Length
1-370". Coast of Africa.

S. palasmun (PL 43. fig. 33).

Bibl. Ehr. Ber. d. Bed, Akad. 1845,

p. 365 ; Kutz. Sp. Air/, p. 32 ; Pritchard,

Infus. p. 806.

'SYSTEPHA'NLA, Ehr. — A genus of

DiatomaceEe.

Char. Frustules circular ; valves alike,

areolar, neither radiate nor septate, with a

crown of spines or an erect membrane on
the outer surface of each valve (not on the
margin). Fossil.

S. corona (PL 43. fig. 57) ; S. diadema
(fig. 58).

One other species ; found in Bermuda.
Bibl. Ehr. Ber. d. Bed. Akad, 1844,

p. 264 ; Kiitz. Sp. Alg. p. 126 ; Pritchard,

Infus. p. 832.

SYZYGI'TES, Ehrenbevg (see Phyco-
myces).—A genus of Mucorini (Plwsoniy-
cetous Fungi), containing two species, a

kind of mould growing' over decaying
Agarics, remarkable among all the class to

which they belong for the occurrence of the
phenomenon of conjugation of the branches
as a preliminary to the formation of the

spores. Ehrenberg discovered the conju-

gation in & megalocarpiis many years ago.

The young filaments are simple, slender,

rather rigid, pellucid and straight,—soon
becoming forked, thickish, whitish yellow
(somewhat olive when dry). The rudi-

ments of the peridioles spring out as papillae

from the branches, becoming pear-shaped
;

anil when two come into contact, they cohere,

and become confluent into a fusiform body.
The contents of the filaments next ascend
and accumulate in the peridiole, at length

forming a blaek'globule (sporange ?). While
this is ripening, the apices grow out into

long simple filaments.

Fig. 716.

Syzygites megalocarpus.

A branched Qlamcnt, exhibiting the conjugation in
various stages.

Magnified 200 diameters.

Bibl. Ehrenb. Verhandl. Katttrf. Freund.
Berlin, i. p. 91 ; Fries, Si/st. Myo. hi. p. 329 ;

Berkeley, Ann. Nat. Hist. i. p. 259 : Van
Tilgh, Ann. d. Sci. Nat, 873.

T.

TABELLARIA, Ehr.—A genus of Dia-
tomaeere.

Char. Frustules tabular, attached, at first

united into a filament, subsequently cohe-
ring only by the angles, with longitudinal

vittas interrupted in the middle ; valves

inflated in the middle and at each end,

striated. Aquatic.

T.floccuhsa (PL 13. fig. 27 a, b). Septa
3-5 on each margin. Length 1-960 to 1-840".

T. fenestrata. Frustules oblong ; vittas

two, opposite. Length 1-600 to 1-290".

Five fossil species.

Bibl. Kutz. Sp. Alg. p. 118; Smith,
Brit, Diat. ii. p. 44; Pritchard, Infus.

p. 807.

TABLE.—A table for the conversion of

foreign into English measures is given

under Measurement (p. 486).

TACHYGO'NIUM, Nag.—A genus of

Unicellular Algse.

Char. Cells" globose aud cell-substance

green, sometimes crowded with a red olea-

ginous substance : large vacuoles are often

present : division takes place, and the for-
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mation of groups of 4 to 8 gonidia,

which may or may not be invested with a
cell-wall. Fresh water. Friburg.

Bibl. Nag. Beitr. z. wiss. Bot. ii. p. 106

;

Rabenht. Fl. Ear. Air), iii. p. 36.

TADPOLE. See Fbog (p. 322).

TAENIA (Tape-worm).—A genus of En-
tozoa, of the division Platelrnia, order

Toeniada of the Annuloida.
Char. Body elongate, compressed, jointed.

Head mostly broader than the narrowed
neck, with four suctorial depressions ; and
usually a median, imperforate, retractile

rostellum, very frequently armed with one

or two circles of minute recurved hooks,

especially in the young state. Genital ori-

fices situated at the margins of the joints or

proglottides, either on one side only, or on
both margins and on alternate joints.

The Tceaice, of which the common tape-

worm may be taken as the type, are found
in vertebrate animals alone, and in these

only in the alimentary canal. They are

most common in birds, next in mammalia,
then in fishes, and lastly in reptiles.

The species are very numerous.
Tania soIium,the common human English

species, varies in breadth from 1-50 to 140"

at the anterior part, to about 1-3" at the

middle and posterior part. At the anterior

extremity is situated a central rostellum,

which is surrounded by a crown of small

recurved hooks, as in PL 16. figs. 1/& 10.

Behind these are four suctorial depressions,

which are not pervious at the bottom. The
digestive system is wanting, and the worm
absorbs by its superficies, but according to

Blanchard, it is represented by two tubes or

lateral canals (PI. 16. fig. 14 a), having be-

tween them a transverse canal at the sum-
mit of each joint. These extend from the

anterior to the posterior end of the bod)'.

In the cephalic portion, directly behind the

suckers, there is a kind of lacuna or furrow
communicating directly with these intesti-

nal tubes ; and it appears that the nutritive

matters respired by means of the suckers

penetrate into this lacuna, and thence into

the digestive canals. These tubes have dis-

tinct walls, and are best seen when the animal
has been macerated in water, and is exami-
ned by transmitted light, or after having
been injected. All this is very doubtful.

The vascular system, according to the

ahove author, consists of four longitudinal

vessels (PI. 16. fig. 14 b) situated a little

above the intestinal tubes, and infinitely

more slender. They traverse the whole

length of the body ; and betwee n them
are numerous transverse vessels (PL 16.

fig. 14). The so-called digestive and vas-

cular canals are one, and should be termed
watei'-systern ; the canals unite in the last

segment in a receptacle.

The male generative organ consists of a
slender coiled tube, extending to near the
principal ovigerous canal, where it is pre-

ceded by some very small testicular capsules

(PL 16. fig. 14 c). The slender tube termi-

nates in a duct (PL 16. fig. 14 </), which
opens into the lateral orifice, or sometimes it

projects externally in the form of a spiculum.

The ovary consists of a principal median
canal, presenting slight flexuosities, and ex-

tending nearly from one end to the other of

each joint. It presents cascal branches on
both sides, and opens by a slender oviduct

(PL 16. fig. 14 e) just within the genital

orifice.

The ova are innumerable ; one is figured

in PL 16. fig. 15. They consist of an outer

delicate membrane enclosing a gelatinous

substance containing numerous highly re-

fractive globules. Within this is another
very delicate and transparent membrane,
closely applied upon a brittle, dark-looking

(by transmitted light, but white by reflected

light), thick envelope, within which is the

yolk or embryo, according to the state of
development of .the ovum. Very frequently

the hooks of the young taenia are seen im-
bedded in its centre, as shown in the figure.

The thick brittle coat of the ovum exhibits

an appearance of radiating fibres (canals?)
;

and when broken, the fractures are radiant.

When the middle of the outer surface of

the brittle envelope is brought into focus, it

presents a tolerably regular appearance, as

if composed of cells ; this arises, however,
from the extremities of the fibres being
brought into focus.

The spermatozoa are readily found, simply
by picking any joint containing ova to pieces

with needles.

The young animal, consisting of head and
neck only, was formerly considered distinct,

and placed in a genus (Scole.r~).

For remarks on the development and
other stages see Extozoa, and Cobbold,
Int. Parasites of Domestic Anim. London,
1873 ; Perrier, Archiv. de Zool. Exper. ii.

p. 349.

T^ENIOPTEBIS, Hook.—A genus of
TsenitideEe (Polypodioid Ferns). Exotic.

T^ENITIDE'^E.—A tribe of Polypodioid
Ferns, without an indusiuni.
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TALC. See Mica.
TAO'NIA, J. Ag.—A genus of Ttictyo-

taceae (Algae), containing one rare British

species, T. atomaria, which has a flat, mem-
branous, fan-shaped, deeply cleft frond,

3 to 12" high, of brownish olive colour

:

marked on both faces, at intervals of 1-4 to

1-2", with concentric wavy lines, formed by
rather crowded dark-brown " spores," the

interspaces being dotted over with scattered

spores. The disk of attachment is covered

with woolly filaments.

Bibl. Harvey, Brit. Mar. Ah/, p. 38,

pi. 7 A; Thuretj Aim. des Sc. Nat. 4 ser.

iii. p. 7.

TAPIHIOCAM'PA, Gosse.—A genus of

Rotatoria, of the family Hydatinsea.

Char. Rotatory organs absent ; body fusi-

form, annulose, tail forked, gizzard oval.

T. aitnulosa. Aquatic ; length 1-110".

Bibl. Gosse, Ann. Nat. Hist. 1851. viii.

p. 199 ; Pritchard, Infusoria, p. 692.

TAPIOCA.—A very pure fecula prepared

from the finer particles of the starch of the

Mandioc or Cassava plant (PI. 37. fig. 14).

The starch-granules of tapioca of the shops

appear to have undergone the action of

heat, which disguises the characters. See
Starch.
TARDIG'RADA (Water-bears). —An

order of Arachnida.
Char. See Aeachntda, p. 63.

These microscopic animals are found in

stagnant fresh water, amongst water-plants,

in patches of wet moss, in the gutters of

houses, &c.

Body soft, cylindrical or elongate-oval in

outline, with four transverse furrows or in-

distinct segments, and a fifth anterior, cor-

responding to a head, short, conical, retrac-

tile and with indications of two or three

segments ; sometimes dilated at the end to

form a sucker, or furnished with unequal,

short, palp-like processes. Eyes two.

The oral organs are represented by a tu-

bular rostrum, through the sides of which,

from without inwards, two calcareous styles

or mandibles pass, and serve to wound the

animals forming their prey. At the base

of the rostrum is a gizzard with radiating

muscular fibres, in Maerobiotus enclosing a

kind of framework consisting of six parallel

jointed cylinders.

The alimentary canal is straight, and fur-

nished with lateral eaecal appendages. The
ovary is a simple sac, behind which is

situated a seminal vesicle containing sper-

matozoa, both opening into a cloaca. But

few eggs are produced at a time ; they are
either smooth, rugose, or studded with
points, and are usually deposited during the
ecdysis, the exuviae serving as a protection
to them during the process of hatching.
The young resemble the parents.

The Tardigxada resemble some of the
Rotatoria in reviving after having been kept
dried for years.

Genera : JEmydium, Macrobiutus, Milne-
sium (Arctiscon, doubtful).

Bibl. Doyere, Ann. des Sc. Nat. 2 ser.

xiv. 2(59, xvii. 193, xviii. 1; Dujardin, x. 185;
Vogt, Zootoff. Briefe, i. 496 ; Kautfmann,
Siebold mid Kolliker's Zeitschr. iii. 220

;

Pritchard, Infus. p. 713 ; Greef, Qn. Mic.
Jn. 1865, p. 220 ; Lubbock, Metam. of
Insects.

TAJRGIO'NIA, Mich.—A genus of Pel-

Fig. 718.

Targionia hypophylla.

Fig. 717. Lobe of a frond with fruit. Magnified 5
diameters.

Fig. 71S. Perichwte opened, showing the globular
sporange. Magnified 20 diameters.

Fig. 719. Vertical section of a very young sporange.
Magnified 200 diameters

Fig. 720. A branched elater. Magnified 200 diameters,

lieae (Hepaticae), characterized by the almost
sessile globose capsule arising from the end
of the midrib of the under face of the frond,

which is somewhat fleshy, smooth, deep-

green, purplish at the edges, and forms large

patches on rather moist hut exposed banks.

The frond has an epidermis on both faces,

with stomata and intermediate parenchyma ;

the midrib is only apparent beneath, and
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has radical hairs, with purple scales. The
perichajte originates from this rib, on the
under surface, rising to the upper side (fig.

717). When mature, it is globose, of dark
purplish colour and firm texture, and marked
with a vertical prominent line or keel ; at

this line it ultimately splits into two valves
(fig. 718). Hofuieister's recent observa-

Fig. 721. Fig. 722.

Figs. 721 & 722. Groups of four spores, not quite ma-
ture. Magnified 400 diameters.

Fig. 723. Parent cells of spores and imperfect elaters,

from a more advanced fruit. Magnified 100 diameters.
Fig. 724. The same. Magnified 200 diameters.
Fig. 725. A single ripe spore. Magnified 400 dia-

meters.

tions, however, show that this envelope

grows up after the fertilization of the arche-

gone, which is originally naked in its upper
half; hence it would seem to be a, perigone.

Several archegones are found half-immersed
in the end of the midrib ; and one of these

is converted into a fruit ; the lower part be-

comes spherical, and the neck forms for a

long time a filiform point or style. This
epigone bursts irregularly and vertically.

The spherical capsule emerges from it, but

is not protruded beyond the periehaete. The
globular capsule bursts irregularly at the
summit, and discharges spores and elaters

resembling those of Mnrclmntia (figs. 723
to 725). The antheridia are imbedded in the

midrib, opening on papillfe on the lower face.

Bibl. Hook. Brit. Flor. ii. pt. 2. p. 105

;

Corda, Sturm's Deutschl. FI. Jungerm. pi.

86 ; Nees, Lebermoose, iv.

TARTARIC ACID.—The crystals of

this substance, which belong to the oblique-

prismatic system, exhibit beautiful colours

under the polariscope. A concentrated

aqueous solution is useful in the chloride-

of-gold staining process.

TAXL'S, L.— Ta.vus haceata is the Yew
tree, belonging to the Conifene. Its wood
(PL 39. fig. 4), as also that of T. canadensis,

shows the remarkable combination of spiral

fibres with the coniferous pits. Its embryo-
logy is also interesting. See CoxiFEEiE
and Ovule.
TEA (the prepared leaves of Tli ca viridis

and T. Soliea, Nat. Ord. Ternstroerniacere).

—This important article of commerce has
afforded some of the most remarkable ex-

amples of systematic fraud, practised not
merely by the vendors in this country,

but by the Chinese manufacturers. The
principal adulterations of tea consist of re-

manufactured exhausted tea-leaves, spurious

tea made up of the dust of tea and other

leaves, together with earthy matter, by the

aid of gum, and of spurious tea made of

leaves of other plants,—the whole of these

being prepared either for black or green tea

by 'facing,' or imparting a colour or bloom
with black-lead, indigo, prussiau blue, mica,

turmeric, &c.

The leaves of tea may be distinguished

when moistened and spread out, and still

more decidedly, even in fragments, by the
aid of the microscope, which shows the

peculiarities of the epidermis of the upper
or lower faces. Other leaves fraudulently

introduced may be thus separated, and often

identified by careful comparison with known
kinds likely to have been employed. The
spurious tea made up of agglutinated rub-

bish falls to pieces instead of imrolling when
infused with hot water. The ' facing ' of

the various kinds is mostly distinguishable

with a common lens, and when the tea is

infused forms a sediment, the characters of

which may be determined by the microscope
and by chemical analysis.

Bibl. Hassall, Food and its Adulterations,

p. 268; Warington, Trans, of Chemical So-

ciety of London, 1851.

TEETH.—The teeth of the Mammalia
are inserted in sockets or alveolar cavities

of the j aws.

The teeth consist of :—a crown, or that

portion which projects beyond the alveolar
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cavity and the gum ; the fangs, or the por-

tions which are inserted into the bony
structures ; and a neck, or narrower inter-

mediate portion. The crown of the tooth

contains the pulp-cavity, which is closed

above, but prolonged below through the

fangs.

In regard to their structure, teeth are in

Fig. 726.

Molar tooth, human ; longitudinal section.

o, enamel ; b, pulp-cavity; e. cement ; d, ivory, with
the ivory tube. Magnified 5 diameters.

part identical with bone, in part closely

allied to it; but in respect to their develop-

ment, they must be regarded as formations

of the mucous membrane, as modified
papilla?.

The substance of human teeth consists of

three parts : the ivory or dentine (fig. 72Gd),
which constitutes the greater portion of

their mass, and to which their form is

mainly owing ; the cement, or bony portion

(fig. 72G e), which forms an external cover-

ing, principally of the fangs ; and the ena-

mel (fig. 726 «), which covers the crown.
The ivory or dentine (figs. 726 d, 727 d) is

whitish and of a silky lustre, and, excepting

a small portion at the base of the fangs,

forms the entire boundary of the cavity of

the teeth. It consists of a homogeneous
matrix analogous to compact bony tissue,

enveloping numerous tubes or canaliculi,

called the ' ivory-tubes ' (fig. 729 a, b), in

which are dentinal fibres. The tubes are very
fine, and pursue an undulating course, at

first curving, then bifurcating, throughout

Ftp

Transverse section of the same ; the references as above.

Magnified 5 diameters.

giving off numerous fine lateral communi-
cating branches, which are best seen in a

horizontal section (fig. 728), and ultimately

ramifying and anastomosing freely. They
commence at the surface of the pulp-cavity,

in the crown following a somewhat radiating

direction from its centre (fig. 72(3), whilst

in the fangs their course is more hori-

Fig. 728.

Transverse section of the ivory-tulles of the fang {a,

fig. 7-'il), showing their numerous anastomoses.

Magnified 450 diameters.

zontal. They have distinct walls (the

dentinal sheaths) about equal in thickness

to their calibre—although in transverse

sections (fig. 730) this thickness is gene-
rally exaggerated, on account of their being
obliquely divided. They contain air in the

dry state, which may be displaced by liquids.

By removing the inorganic salts from a tooth

with dilute muriatic acid, and macerating

the remaining cartilage with acids or caustic

alkalies until it forms a pasty mass, the tubes

may be isolated from the basis.

In sections made from fresh teeth, high

powers of the microscope (500 or 1000
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linear) being used, it is not difficult to re-

cognize, especially in the centre of the tooth,

Fig. 729.

Ivory-tubes of a fang of a human tooth, a, inner

surface of the ivory, with few tubes ; &, their branches

;

c, their terminations in loops; rf, granular, layer, con-

sisting of small ivory globules at tile boundary of the

ivory; e, laeunce of bone, one anastomosing with an

ivory-tube. Magnified 350 diameters.

the fine, pale, homogeneous, non-nucleated,
extensile, dentinal fibres. The dentinal

sheaths or lining of the tubes can only be
seen satisfactorily in cross sections, when
they appear as delicate yellowish rings. The

Ei;r. 730.

Transverse Beetion of the ivory-tubes, rr, closely

aggregated; b, wider apart. Magnified 450 diameters.

dentinal fibres stain with carmine ; and
Salter considers them to be hollow ; but on

Fig. 731.

Perpendicular section of the apex of a human incisor

tooth, o, pulp-cavity; 6, ivory; c, curved contour lines

with interglobular spaces; d, cement; e, enamel, with
indications of the coursi.- of the fibres in various direc-

tions
; f, coloured stripes of the enamel.

Magnified 7 diameters.
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this point there is a difference of opinion,

Waldeyer discrediting this statement.

The ivory not unfrequently exhibits indi-

cations of a laminated structure, forming,

Fig. 732.

Portion of the ivory, with ivory globules and inter-
globular spaces tilled with air. Magnified 350 diania.

in longitudinal sections, curved lines more
or less parallel to the outline of the crown
(fig. 731), appearing as rings in transverse
sections, and called the contour-lines.

1IK r

Cement and ivory of the fang of a tooth of an old
person, a, cavity; ft, ivory; c. cement with lacuna?;
e, Haversian canals. Magnified 30 diameters.

Near the enamel (fig. 731) and the cement
(fig. 729 d) also, the ivory presents one or
more irregular dark patches or bands, often

continuous with the ends of the contour-

lines, and exhibiting a coarsely cellular

appearance. On careful examination, the

dark appearance is seen to result from a

number of irregular spaces filled with air

(fig. 732 a) intervening between certain

globules, called ivory-globules, the spaces

being termed the interglobular spaces. In
the recent tooth, these spaces are filled with
the organic basis of the ivory, containing

tubes like the rest of that substance, in which,

however, the inorganic matter has not been
deposited; hence this structure arises from
imperfect development.

Other, ill-defined iridescent stripes, run-

ning parallel to the pulp-cavity, are some-
times seen ; these correspond to the primary
curves of the ivory-tubes.

The cement or bone of teeth forms the

outer coating of the fangs (c, figs. 72b' & 733)

,

Fig. 734.

Enamel-fibres, isolated by the very slight action of
muriatic acid ; human. Magnified 350 diameters.

sometimes cementing them together. It

commences as a very thin layer at the part

where the enamel ceases, increasing in

thickness towards the ends of the fangs.

The cement does not differ from bone
in structure, except in rarely containing

Haversian canals. In the molar teeth of

old persons, however, these are met with
(fig. 733 e). The lacuna; are frequently ab-

sent from the thinner portion of the cement

;

and it sometimes contains tubes like those

of the ivory. The iuterlacunnr substance is

sometimes striated, and exhibits a laminated

structure.

The enamel (fig. 720 a) covers the ivory
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of the crown of the teeth. It is thickest at

the opposing' surface, decreasing towards

the neck, where it terminates. The cuticula

is an extremely resistant investment to the

exposed portions of the teeth, and which
disappears when they are mature. It is

separable after the action of muriatic acid,

and may be tinted with a solution of nitrate

of silver, which causes the appearance of

figures like large epithelial cells. The
enamel has a fibrous aspect, and appears of

a bluish-white colour by reflected light,

and of a greyish brown by transmitted

Fi<2

light. It is very brittle, and so hard as to

strike fire with steel. It consists of nume-
rous solid fibres or prisms (fig. 734), about
1-0000 to 1-5000" in breadth, mostly six-

sided, more or less wavy, slightly varicose,

and transversely striped. These usually

extend throughout the thickness of the

enamel, and are placed in a direction gene-

rally perpendicular to the surface of the

portions of the ivory which they cover

(figs. 726, 731). The form of the fibres is

best seen by viewing their ends or a trans-

verse section (fig. 73-5). The prisms do not

Fig. 736.

Fig. 735. Surface of the enamel, with the ends of the enamel-fibres, from the tooth of a calf,

diameters.
Magnified 350

Fig. 736. Diagram showing the development of a milk-tooth, and the corresponding permanent tooth, a, furrow
6, the same with the papilla ; c, the same closing, with the commencement of the reserve cavity ; d, the same, further
closing ; e, follicle completely formed, with the reserve cavity ; f, the reserve cavity receding ; g, the same, with a
tooth-germ; h, the alveoli of both capsules formed, the milk-tooth being through the gum; i,the same further
advanced, the neck of the capsule forming a solid cord.

run exactly parallel with each other, but
are arranged in groups or zones, the fibres

of which cross each other. The fibres

are readily isolated before they have be-

come so developed as to be hard, and when
very slightly acted upon by muriatic acid.

It is doubtful if sometimes the ivory-tubes

extend into the enamel.

Two kinds of dark bands or stripes are

seen traversing the enamel (fig. 731). The
direction of one of these coincides pretty

nearly with that of the fibres, and it arises

from the crossing of the zones of fibres,

allowing more or less light to pass through,

the bands being light and dark. The other

set (fig. 731ff) consists ofarched, brownish
stripes, indicating the laminated structure

of the enamel. Under the polariscope, a
third set becomes visible, arising from the

variable inclination of the axes of the fibres

to the plane of polarization.

The enamel is often traversed by cracks,

mostly running parallel with the fibres, and
containing air in dry teeth.

Soft strut-hires.—The soft structures be-

longing to the teeth are those of the pulp,

which is the vascular and nervous matrix
of the dentine and the remains of the ori-

ginal tooth papilla. The pulp is reduced
to a very slender thread in the human tooth

;

and it contains a few blood-vessels and
nerves, being connectedwith the periosteum
and base of the socket of the jaw. The
principal part is made of indistinctly fibrous

3d



TEETH. [ 770 ]
TEETH.

connective tissue,containing numerous cells

;

and it appears to be quite cavernous from

the breaking up of the terminal capillaries.

The external layer is formed of large cells of

elongated form, and providedwith numerous

processes called odontoblasts, which are

arranged so as to form a kind of columnar

epithelium. They are finely granular, but

have no cell-wall Three kinds of pro-

cesses may be distinguished in these cells—
the dentinal, pulp, and lateral processes.

The dentinal processes become the before-

mentioned dentinal fibres of the ivory.

Very little is known respecting- the dis-

tribution and termination of the nerves of

the teeth.

Chemically, teeth consist of an organic,

cartilaginous basis, agreeing- in composition

with that of bone, and of inorganic matter,

consisting principally of phosphate of lime

with a small quantity of the carbonate.

Development.—The rudiments or germs
of the first (milk) teeth are met with in the

sixth week of fcefal life, and consist of small

papilla?, one for each tooth, which become
visible in grooves of the mouth, afterwards
forming the alveolar processes. The mar-
gins of the jaw at the beginning of the
third month form a slight ridge, which con-
sists of a thickening of the embryonic con-
nective tissue and epithelium of the mucous
membrane of the mouth. The epithelium
forms the enamel, and the other tissue

the dentine and cement. Processes from
the sides of these dental grooves are then
formed, and, approaching each other, en-
close the papillfe in distinct follicles, the
margins of which gradually grow over the
papilla?, and uniting, convert them into

closed sacs or capsules. The pulps then be-
come moulded into the form of the future

teeth, the bases of the pulps dividing into

as many portions as the teeth have fangs

;

and as the capsules increase at this stage

faster than the pulps, a space is left be-
tween them, in which a gelatinous-looking
substarce is deposited from the wall of the
capsule forming the enamel-organ.
The capsule (fig. 738 o) possesses an

areolar coat with vessels and nerves; and
from its base arises the tooth-germ or pulp
(fig. 738 h). The pulp consists of an outer
non-vascular layer of elongated nucleated
cells, with filiform processes, in close appo-
sition (fig. 730 a), covering the surface of
the pulp—the ivory-membrane (fig. 738/)
not distinctly defined internally, hut gradu-
ally passing into the vascular parenchyma

of the pulp. The inner part of the pulp

consists of indistinctly fibrous areolar tissue

with nuclei, the vessels terminating in loops

beneath the enamel-membrane (fig. 739 c).

Fig. 737.

tower jaw of a human nine weelce' fcetus. a, tongue,

turned back; &, right half of the lower lip turned aside;

&', left half of the lip cut off; e, outer wall of the gum;
d, inner wall of the gum ; e,f, g, h, papillae of the teeth;

l, fold where the sublingual duet subsequently opens.

Magnified 9 diameters

Capsule of the second incisor tooth of an eight months'
human fcetus. a, capsule; h, enamel-pulp; c, enamel-
membrane ; d, enamel ; f, ivory cells ; h, papilla of

tooth or pulp ; (", free margin of enamel-organ.

Magnified 30 diameters.

The enamel-organ (fig. 738 b) covers by
its inner concave surface the pulp] its out-
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side being in apposition with the capsule.

It forms a spongy tissue, composed of ana-
stomosing stellate cells or reticular areolar
tissue ; in its inside is the enamel-mem-
brane, consisting of cylindrical epithelium
(fig. 738 c).

The enamel is formed by the direct cal-

Fig. 739.

Surface of the pulp of a newly-born infant, a, ivory-
cells; b, their appendages ; c, vascular part of the pulp.

Magnified 300 diameters.

cification of the epithelium, the prisms re-
sulting from the calcification of the long-

cylindrical cells. The delicate membrane
described by Huxley in his account of the
structure of the teeth, and which can be
raised with tolerable facility from the sur-
face of the developing enamel after it has
been subjected to the action of hydrochloric
acid, is probably the youngest layer of the
enamel, as yet but slightly impregnated with
mineral matter.

Ossification commences by the deposi-
tion of calcareous matter in the cells of the
ivory membrane at the summit of the pulp

;

this is soon followed by similar deposition
in the cells of the enamel-membrane. By
the further formation of new cells and fresh

depositi on, the structure of the teeth becomes
more and more consolidated,the spongy tissue

of the enamel gradually being absorbed.
When the entire enamel and a consider-

able portion of the ivory have been formed
in the capsules, these become too small to
contain the teeth, which then rupture them,
and continue to grow at the root, until the
crown projects above the margin of the jaw.
The remainder of the capsule then forms
the periosteum of the alveoli, and, by depo-

sition from the side next the tooth, pro-
duces the cement.
The permanent teeth are formed upon

the same plan :—the three last molars in

the remains of the primitive dental groove

;

the others in distinct sacs, called reserve
sacs, and formed in the wall of the follicles

of the milk-teeth.

The teeth of animals present numerous
interesting varieties, to which we can but
briefly refer. Thus, in the Mammalia the
enamel is often absent, the cement fre-

quently extends over the crown, the three

component structures are folded, the teeth
are compound, the ivory contains Haver-
sian canals, and the ivory-tubes enter the
enamel. In Reptiles the teeth are often an-
chylosed to the jaws. In Fishes the teeth
are often solid ; the ivory is furnished with
Haversian canals, sometimes isolated, and
each surrounded by a layer of ivory and ce-

ment, so that the teeth appear to consist of
aggregations of little teeth ; the vessels
often branch and anastomose freely ; the
ivory tubes are often very large or absent,
the ivory then consisting of a finely granu-
lar base with numerous vascular canals, true
enamel appearing to be absent.

The oral and gastric teeth of the Mol-
lusca (see Tongue), Vermes, and Arthro-
poda, are composed of chitine, which is some-
times impregnated with lime or silica. The
teeth of Echinida are composed essentially

of thin leaflets aggregated into a radial

lamina ; and they are composed of elongated

prisms of carbonate of lime, somewhat
curved at their extremities. These lustrous

calcareous plates lie between the prisms, and
present a fine plexus of anastomosing cana-

liculi.

It may be said generally that the teeth

amongst the higher Invertebrate are to be
regarded as epithelial structures, and that

in the lowest Vertebrate they are chiefly

composed of peculiarly modified and ossified

connective tissue. In the higher Verte-

brate the teeth are again epithelial struc-

tures, and enamel is present in most.

The method of making sections of teeth

is described under Phepaeation". They
should be very thin, and preserved in the

dry state.

Bibl. Owen, Odontography, and Todd's

Cycl. Anat. cj-e. iv. 864 ; Goodsir, Edinb.

Med. and Sure/. Journ. 1839, i. ; Tomes,
Lectures on Dental Surgery, fyc, and Phil.

Trans. 1849, 1850 ; Nasmyth, Researches on

the Teeth ; Retzius, Mailer's Archw, 1837,

3d2
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p, 480 ; Hanover, Verh. d. Leopold. Carol.
Akad. xxv. p. 2 (Micr. Journ. 1857, v. p.

166); Huxley, Qu. Mic. Jn.1854, 1855, 1857
;

Ray Laukester, Qu. Mic. Jn. 1807 ; Boll,

Untersuch. ii. d. Zahnpidpa, Arch. f. 3Iik.

Anat. iv. 1808; Cutler in Dental Cosmos,

1867 ; Eolleston, Qu. Mic. Jn. 1872 ; Wal-
deger in Strieker's Hum. $ Comp. Hist. i.

;

White, Mo. Mic. Jn. vii. p. 263.

TEM'ORA, Baud.—A genus of Entoni-
ostraea, of the order Copepoda, and family

Diaptomidse.
Char. Thorax composed of five, abdo-

men of three joints; lesser antennae two-
branched ; first four pairs of legs each giving
off a two-jointed branch.

1. Jinmarchica. Found on the coast of

Ireland.

Bibl. Baird, Brit. Entomostr. p. 227.

TENDON. See Ligaments.
TENTHRE'DO, Leach.—A genus of Hy-

menopterous Insects, of the order Tenthre-
diuidaj (Saw-flies).

The species of Tenthredo and of the other

genera belonging to the family, both of

which are very numerous, are interesting on
account of the remarkable structure of the
ovipositor, which consists of two flattened

and curved saw-like plates. These are used
to saw the leaves of plants, for the deposi-

tion of the eggs.

The insects are found upon gooseberry-
bushes, rose-bushes, the white thorn, the

willow, alder, poplar, the plum- and other
fruit-trees, cabbage, turnip, bramble, &c.

The larvae are very destructive to agricul-

tural crops.

T. nassata is represented in figure 363
(p. 425).

Bibl. "Westwood, Introduction, eye. ii.

p. 00, and the Bibl. therein.

TEREBELLA.—A genus of Tubicolar
Annelida.

The animal forms a tube out of sand and
portions of shell, which are agglutinated by
a secretion. Dr. Carpenter remarks that the

respiratory organs situated in the part out-

side the tube—the head—may be examined
with very satisfactory results by the micro-
scopist. Two fluids may be seen circulating :—1. a colourless fluid containing numerous
cell-like corpuscles, which can be seen in

the smaller and more transparent species to

occupy the space that intervenes between the
outer surface of the alimentary canal
and inner wall of the body and to pass
from this into canals, which often ramify
extensively in the respiratory organs, but

are never furnished with a returning series

of passages ; 2. a fluid which is usually red

and contains a few particles, and is enclosed

in a system of proper vessels that communi-
cate with a central propelling organ. In
Terebella a distinct provision is made for the

aeration of both fluids ; for the first is trans-

mitted to the tendril-like tentacula which
surround the mouth, whilst the second cir-

culates through the beautiful arborescent

branchiae situated just behind the head.

The former are covered with cilia, the action

of which continually renews the water in

contact with them, whilst the latter are

destitute of them. The colourless fluid is

probably blood, and the red fluid belongs to

the water system.

Bibl. Huxley, Eiem. Comp. Anat. ; Car-
penter, The Microscope.

TERPSIX'OE, Ehr.—A genus of Diato-

niaceas.

Char. Frustules tabular, obsoletely

stalked, subsequently connected by isthnii,

and with transverse, short, interrupted,

capitate vittaa ; valves in side view with
lateral inflations.

T. rnusica (PI. 14. fig. 33, side view ; PL 19.

fig. 10, front view). Frustules very faintly

punctate, in front view rectangular oblong;

side view equally inflated in the middle and
at the ends, in older specimens constricted

in the middle, inflated beyond the middle
towards both ends, the apices produced and
obtuse, the nodules separated by septa.

Length 1-180".

T. indica (Anaulus ind., E.).

Bibl. Ehr. Abhand. d. Bed. Akad. 1841,

p. 402 ; Kiitz. BaciU. p. 128 ; Sp. Aly. p.

119 ; Pritchard, Infos, p. 850.

TESSEL'LA, Ehr.—A genus of Diato-
niacese.

Char. Frustules broadly tabular, not con-

catenate, with crowded, longitudinal, alter-

nate vittoe, interrupted in the middle ; stipes

absent (?). Marine.

T. interrupta (PI. 14. fig. 85). Lengtb of

frustules 1-580; breadth 1-560 to 1-120''.

Found with StriatcUa.

Bibl. Ehr. Infos, p. 202 ; Kiitz. BaciU.

p. 125; <S/). All/, p. 114; Pritchard, In/us.

p. 804.

TES'TES.—The general and comparative

anatomy of the male organs of generation

is given in standard works of human and
comparative anatomy. It is only necessary

to notice the histology of the tubuli

seminiferi, or the proper gland substance

of the testicle. Their average diameter is
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0-2 mlllim. ; and the thickness of their tu-

bular wall varies with the degree of disten-

sion. They commence by simple closed

extremities, and often anastomose. The
membrane of the tubule appears to be both
longitudinally and concentrically striated

;

and there are dark rod-shaped nuclei between
the strire. It presents a homogeneous ap-
pearance when spread out and examined
from the surface, and has tolerably regularly

arranged and very pale circular nuclei. It

may therefore be considered to possess a

lamellar structure, and to be composed of

flat scales with flattened nuclei. The long
tubules, thus composed of a simple external

membrane, are united more or less by an
interstitial connective tissue, in which a
peculiar cellulo-granular structure accom-
panies the blood-vessels, and is especially

visible in the Boar, Horse, and Lizard.

The contents of the tubules consist of

cells, the external layer of which has been
termed the epithelium ; and on these are

placed the seminal cells.

Epithelial cells.—The contents of the tu-

bules evidently frequentty exhibit a radial

structure ; and the cells constituting the

peripheral layer have a peculiar form. But
our knowledge of their peculiarities depends
upon our correct appreciation of the action

of such reagents as Sol. Hyd. Bichlor.

(f>5 percent.), solution of caustic potash,

and chromic-acid solution (f per cent.).

Probably these cells of irregular aspect

consist of masses of reticulated protoplasm
with nuclei.

Seminal cells.—Two principal types may
be distinguished—one with dark granular
nuclei, and the other with clear nuclei with
or without nucleoli. The number of the

nuclei varies, and cells may have one or two
or many more. The cells are globular

;

and many are to be seen undergoing proli-

feration, budding cells and chains of cells

being common . Fissiparous divisionthrough
the nucleus occurs also, especially in young
animals. Moreover all these cells have
amoeboid movements. Besides these cellular

elements, which line or fill the interior of

the tubuli, there are the spermatozoa. The
general shape of these has been described.

(See Spermatozoa.) They are developed

from the single or multi- granule-nucleated

cells just mentioned. Each nucleus becomes
the so-called body or head of the spermato-

zoon, and the protoplasm of the cell deve-

lops the cilium or tail ; and the cell-wall,

through which the altered nucleus projects,

is gradually absorbed. In some instances

the large head is gradually absorbed, but
probably never entirely so.

Bebl. General works on Anatomy anil

Physiology, fyc. ; Valette St. George in

Strieker s Hum. Sr Comp. Hist, and the Bill.

therein, ii. p. 131 (tr. Power).
TEST - OBJECTS. — Test - objects are

microscopic objects used to determine the

value of object-glasses.

We must presume that the reader has

perused the remarks upon object-glasses in

the Introduction (p. xiv), also the article

Angular Aperture ; otherwise the obser-

vations made here will be unintelligible.

The main points in which object-glasses

differ from each other are four: viz. (1) their

magnifying power
; (2) their defining power

;

(3) their penetrating power ; and (4) their

corrective adaptations.

1. The magnifying or separating power
scarcely requires notice ; it must be adapted
to the size of the objects likely to come
under examination. Usually, several object-

glasses are kept, of different powers ; at all

events, if scientific investigations are to be
pursued, a power of 400 diameters must be
accessible, and this without the use of the

highest eyepiece. The magnifying power
should be ascertained by Measurement,
and not by judging from the focal length.

2. Good defining power is the most
important character of an object-glass; and
if good in respect to this, the dark boundary
lines of the test-objects will appear clear,

black, sharp, as if engraved, and quite free

from colour. If this is ascertained to be
the case, the higher eyepieces shmdd be
put on ; and it must be observed that

although the sharpness of the outline is

somewhat diminished, all the parts are

clearly distinguishable as before. In this

examination the light shoidd be as direct

as possible.

3. The power of displaying the minute
structural peculiarities of objects, or the

penetrating power, as it is called, depends
upon two distinct circumstances—the good-
ness of the defining power, and the magni-
tude of the angular aperture of the object-

glass : the degree of obliquity of the light

is also of great importance in connexion
with the latter.

Thus, in examining the scale of a Pochtra

(PI. 1. fig. 12 a, b, c), the magnifying power
being sufficiently high, if the defining power
be good, the wedge-shaped bodies will be
clearly and sharply displayed by direct light,
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aud whether the angular aperture he large

or small. Now, if we examine a valve of

Gyrosigma (PI. 1. figs. 17 & 18) by direct

light, the minute structure will be invisible,

however small or large the angular aperture

may be, or however perfect the defining

power ; but if the light be thrown obliquely,

and the aperture be sufficient, the striaj will

at once become evident. Hence there are

two distinct kinds of penetrating power,

one of which is the same as the defining

power, the other depending upon a different

cause ; and hence the term penetration or

penetrating power should be laid aside, as

tending to cause confusion, the properties

of object-glasses being reducible simply

to their defining power and their angular

aperture.

The defining power should be tested upon
the different objects mentioned below in

connexion with each object-glass, and the

angular aperture should be determined by
measurement (Angulak Apebttjhe)

; for

judgment founded upon the examination of

the valves of the Diatomaceaa may be very
fallacious to an unpractised observer, on
account of the influence of the obliquity of

the light, and of the correcting adjustment.

If, however, an opinion is to be formed in this

way, the valves should be examined by ob-

lique light thrown from all sides, as with
the central stop in the condenser, so that

the dots may be viewed ; for an object-

glass ma}r show the lines very fairly, but
the dots very badly.

4. The correcting adjustment is of im-
portance in examining very delicate objects

or structures with the high powers ; it

should therefore always be present.

"VVe subjoin, in connexion with each ob-
ject-glass, the magnitudes of the angle of

aperture which they usually have in this

country, and which may be regarded as

standards for comparison ; also those objects

which will be found most suitable for the

purpose of testing an object-glass.

1J or 2-inch object-glass. Magnifying
power 20 diameters ; angular aperture 12°

to 20°.

Test-objects : the pygidium of the flea

(PL 1. fig. Via), in which the general out-

line and the hairs should be distinct ; the
hair of the mouse (PL 1. fig. 3). Also, as

an opaque object, a piece of an injected

preparation (PL 31. figs. 33-35).
1-inch or fnfo object-glass. Magnifying

power GO diameters ; angular aperture 22°

to 35°.

Tests : hair of Dermestes (PL 1. fig. 1)

;

of the bat (PL 1. fig. 2) ; of the mouse
(PL 1. fig. 3) ; the pygidium of the flea, the
outline of the areola? being distinguishable
under the high eyepiece (120 to 200 diame-
ters), but not the rays. Also an injection,

as a piece of lung.

i-inch or -f7) ths-i?ich object-glass. Magni-
fying power 100 to 120 diameters

; angular
aperture G5°.

Tests : hairs (PL 1. figs. 1, 2, 3) ; the disks

on deal (PL 1. fig. 4) ; the coarser scales of
Lepisma (PL 1. fig. 6«); the pygidium of
the flea (PL 1. fig. 13 a, b), the entire struc-

ture visible under the high eyepiece ; a dark
scale of Podura (PL 1. fig. 12 b).

\-inch object-glass. Magnifying power
220 diameters ; angular aperture 75° to 140°.

Tests : hair of Dermestes ; the disks of
deal ; the salivary corpuscles (PL 1. fig. 5),
the moving molecules being clearly distin-

guishable ; the smaller scales of Lepisma
(PL 1. fig'. 6 a, b); the scales of Podura;
thefilaments of Didymolielix (PL l.fig. 10a);

the pygidium of the flea, and the scales of
Pontia brassicee (PL 27. fig. 24).

Mh-inch object-glass. Magnifying power
420 to 450 diameters ; angular aperture 110°

to 150°.

Tests : the paler scales of Podura ; the
pygidium of the flea ; the scales of Pontia
brassicee ; the filaments of Didgmohe/ir,
showing the component fibres ; the salivary

corpuscles.

TVtt or -fwth-ineh object-glass. Magnify-
ing power 600 to 6o0 diameters ; angular
aperture 80° to 170°.

Tests: the paler scales of Podura; the fila-

ments of Didymolielix mounted in balsam
;

and the primitive fibrillar of muscular fibre

(PL 17. fig. 366, d).

It will be observed that we have omitted
the tests for angular aperture, which many
of our microscopists look upon as the true

tests of the value of an object-glass. Our
reasons for this are given in the Introduc-
tion (p. xv). Those, however, who wish
for an interesting series of difficult objects

in this respect, will find one in the valves of
Gyrosigma, Grammatophora, Fragilaria,

Phipidophora,.lmpliiplcura, some species of

Nitzschia, as N. ttenia, and Berheleya (see

those articles). We regard large angular
aperture in an object-glass as of little im-
portance, because it is only of service for

showing the markings upon the valves of

the Diatomacese, and the time is probably

near at hand when the presence aud size of
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these will be shown to possess neither

generic nor specific importance ; moreover,
object-glasses of large aperture and high
power approach so nearly to the object, that

they are inapplicable to important physiolo-

gical investigations. This defect, however,
is considerably obviated in the new high
powers.

We shall now offer a few
General remarks on the application of

test-objects to the choice of an object-glass.

A great difficulty presents itself in this ques-

tion in the case of persons commencing- the

use of the microscope ; for on viewing
almost any object, they will see so much
that was invisible before, that they are natu-

rally led to regard an object-glass as good
which may simply possess tolerable magni-
fying power.

There is also some difficulty to an un-
practised eye in discriminating between a
well-defined margin of an object, and one
which is ill-defined. This may be overcome
by purchasing one or two test-objects fi-om

those who mount objects for sale, and first

viewing them under their microscopes ; or

by examining some of the objects exhibited

at the evening meetings of the learned

societies.

The objects themselves are also variable,

some being much more delicate than others

even of the same kind. The best plan in

regard to this point is to select an object, as

the scale of an insect or whatever it may be,

in which the test-structure is not distin-

guishable under the next highest power, and
then to examine the same object under the

power to be tested.

The manner in which objects are mounted
is also of importance ; for if they be immersed
in too much balsam or covered by too thick

a cover, no obj ect-glass will show them well,

however good it may be. Hence the ne-

cessity of purchasing the test-objects, in the

case of an inexperienced observer. They
maybe obtained from Mr. Norman, Fountain
Place, City Road ; Mr. Baker, 244 High
Holborn ; or of Messrs. Smith and Beck,
Ross, or Powell.

A few notes upon the test-objects them-
selves may not be out of place here.

Hairs of animals (PI. 1. figs. 1-3). These
should be mounted in Canada balsam. Many
of those represented in PL 22 might be used
with equal advantage.

Disks of deal (PI. 1. fig. 4), form a

Eood test-object on account of their freedom
•om colour, whence the colours from un-

corrected chromatic aberration are easily

seen with a bad object-glass.

Salivary globules (PL 1. fig. 5 a, b, c). Ob-
tained from the saliva. A good test-object

for those engaged in physiological investi-

gations ; the marginal granules and the

moving molecules should be very distinct.

Scales of insects (PL 1. figs. 6 a, b, c, 12 a,

b, c ; PL 27. fig. 24). These should be
mounted dry. The scales of Tinea and many
others have nothing to recommend them.
Nor do we advise the use of those scales

which exhibitthe transversestriae by oblique

light, as those of Morpho (PL 1. fig. 7), of

Sipparchia (PL 1. fig. 9), &c, as they are

easy tesj^s even to inferior English object-

glasses of the present day. The long scales

of Pontia brassicce, however, are good.

Didymohelix (PL 1. fig. 10 a, b, c, d).

The filaments should be mounted in solution

of chloride of calcium, or in Canada balsam.

It is very difficult to display the component
fibres of this beautiful obj ectwhen iu balsam

.

It also forms agood test ofmagnifying power.
Didymoprium (PL 1. fig. 11). The lon-

gitudinal Hues upon the cells require con-
siderable magnifying power.

The pygidium of Pulex. An excellent

test-object, mounted in as small a quantity

of balsam as possible. Dujardin represents

the rays upon the disks as round, like so

many beads, whereas they are wedge-shaped
with the bases outwards.

The valves of the Diatomacece. It is a
difficult matter to show the lines upon
Grammatophora marina with an obj ect-glass

of 110° of angular aperture, requiring ex-

tremely oblique light.

The ultimate fibrillce of muscular fibre.

Mounted in liquid. Kolliker represents

them as headed (PL 17. fig. 36 e) ; they have
also been represented as in a : probably both
these inaccuracies arise from imperfect ad-
justment, and from their immersion in too

much liquid. Their true structure is figured

in b, d,f.
Robert's test-lines. See Nobert's lines.

We have omitted to notice several test-

objects, as the scales of some insects, a
minute globule of mercury, &c. ; and this

advisedly, because the former have been so

obscurely described that we are unable to

comprehend in what the test-structure con-

sists ; and the tes1>appearances presented by
the latter viewed as an opaque object are

inappreciable to one unaccustomed to the

use of the microscope, by whom mainly are

remarks upon test-objects required.
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Amici's test-object is Navicula gracilis,

the display of the lines forming the test; it

is a test for angular aperture.

Chevalier's test-object consists of the

scales of Pontia brassiere (PI. 27. fig. 24),

the granules being rendered distinct ; this

is a test for definition.

Mohl recommends the scales of Hippar-
chiajanira for testing " penetrating " power

;

pollen-grains.the scaly elytra ofthe diamond-
beetle, or bat's hair, for " definition."

Schacht's test-object consists of the scales

of Hipparchia janira (PI. 1. fig. 9 c) (a test

for moderate angular aperture and oblique

light).

Bibl. That of the Introduction (p. xl),

and of Angular aperture. See"Royston
Pigott, Qu. Miv. Jn, and Mo. Mic. Jn.

passim.

TE'THEA, Lam.—A genus of marine
Sponges.

Char. Solid and compact, rounded, covered

with a skin ; without sensible pores ;
interior

fleshy, with acieular and globulo-subulate

spines (PI. 36. fig. e).

Bibl. Johnston, Brit. Spong. p. 81 ; Gosse,

Mar. Zoo!, i. ; Huxley, Ann, Nat. Hist. 1851,

vii. p. 370.

TETMEM'ORUS, Ralfs.—A genus of

Desmidiaceoe.

Char. Cells single, simple, elongated,

straight, cylindrical or fusiform, constricted

in the middle ; segments emarginate at the

ends.

Sporangia square or round.

1. T. granutafus (T\.W.RSs.SS, Si). Cells

fusiform both in front and side view, ends

colourless and lip-like ; dots irregular.

Length 1-130".

2. T. Iceois (PI. 10. fig. 35, in conjugation).

Cells in i'ront view somewhat tapering, ends

truncate ; side view fusiform ; dots none, or

very indistinct (under old. ilium.). Length
1-350".

3. T. Brcbissonii, Dots in longitudinal

rows.

Bill. Ralfs, Brit, Desmid. p. 145 ; Ra-
beuht. Fl. Eur. Alg. iii. p. 130 ; Pritchard,

Infus. 746.

TETRACHAS'TRUM, Rabenht. — A
subgenus of Micrasterias.

Bibl. Rabenht. Fl. Ear. Alg. iii. p. 109.

TETRACTIN'IUM,Brown.—A subgenus

of Pediastrum.
Bibl. Rabenht. Fl. Em: Ah/, iii. p. 77.

TETRACY'CLUS, Ralfs.—A genus of

Diatomacese.
Char. Frustules compound, aggregated

into a filament,in front view broadly tabular
with longitudinal interrupted vitta? ; valves
inflated on each side in the middle.

Valves with coarse transverse stria?.

T. Thienemanni, Ehr. (lacustris, Ralfs)
(PL 13. fig. 28}. Valves rounded or sub-
acute at ends , inflations rounded.

T. emarginatus. As the last, but valves
constricted towards the rounded and sub-
apiculate ends,aud the inflations emarginate.

Bibl. Ralfs, Ann, Nat. Hist. 1843, xii.

p. 105; Kiitzing, Sp. Alg. p. 118; Smith, Brit.

TJiat. ii. p. 37 ; Rabenht. Fl. Eur. Ala. i.

302.
J

TETRAN'YCIIUS, Duf.—A genus of
Arachnida, of the order Acarina, and family
Trombidina.

Char. Palpi incumbent upon the rostrum,
stout, short, and conical ; mandibles and
labium as in Baphignathus

; coxa; inserted
in two groups on each side, one for the two
anterior, the other for the two posterior

;

anterior legs longest, third joint (femur)
lamest ; claws short and greatly curved.

Several species.

1. T. i/laber (PI. 2. fig. 82).
2. T. lapidum (cristatas) Duges (PL 2.

fig. 35).

Bibl. Duges, Ann, des Sc. Nat. 2 ser. i.

24, & ii. 55 ; Gervais, Walckenaer's Aptl-res,

iii. 165 ; Pufour, Ann. des Sc. Nat. 1 ser.

xxv. 279; Koch, Deutsehl. Crustac.

TETRAPE'DIA, Reinsch.—A genus of
Unicellular Alga?.

Char. Cells compressed, quadrangular or
triangular equilateral, becoming subdivided
into quadrateor connate segments orrounded
lobes, either by deep vertical or oblique
markings, or by wide angular or rounded
sinuses (Archer).

Bibl. Archer, Qu, Mic. Jn. 1872, p. 351.
TETRAPLOA, Berk, and Br.—A genus

of Torulacei (Coniomycetous Fungi), com-
prising at present a single species, T. aris-

tata, a curious little fungus growing upon
leaves of grass. See Torulacei.
TETRAP'LODON, Br. and Sch.—A ge-

nus of Splaeknaceoe (Acrocarpous operculate
Mosses).

TETEAS'PORA, Link.—A genus of Fal-
mellacea; (Confervoid Alga?), nearly related
to the Ulvacea? ; indeed it is very' difficult

to draw any very distinct Hue of demarcation
between Tetraspora and Monostroma, the
fronds of both of which are membranous
strata formed of a single layer of cells ; the
latter, however, has its constituent cells

crowded,while in Tetraspora thegreen 'cell-



TETRASPORES. [ 777 ] TIIALASSICOL'LIDA.

contents ' lie scattered, mostly in groups of

two or four, in the gelatinous frond. Thuret

states that the primordial utricles of the cells

possess long cilia in the stage when they are

imbedded in acontinuousfrond(P1.3. fig. 10).

The history of development of this genus is

imperfectly known at present : the ciliated

cell-contents break out as swarming zoo-

spores ; but their next following changes have

not been observed. Two recorded British

species appear to be distinct, growing in

stagnant pools (see Monostroma, Meris-
MOPiEDiA, and Sarcina).

1. T. gelatinosa (PL 3. fig. 10). Frond
gelatinous, soft, of irregular shape and divi-

sion, pale green; cells 1-10800 to 1-4200"

in diameter (Kiitzing, Tab. Phyc. i. p. 28).

2. T. lubrica. Frond green, elongated,

mesentery-shaped, lobed and sinuated, lobes

often anastomosing ; cells angulo-globose,

1-3600" in diameter (Kiitzing, I.e. pi. 30).

Bibl. Hassall, Brit. Fr. Alg. p. 300,

pi. 78 ; Kiitzing, Sp. Alg. p. 225 ; Tab. Phyc.

i. ; Thuret, Ann. des Sc. Nat. 3 ser. xiv. p. 248,

pi. 21 ; Nageli, Finzell. Alg. p. 71, pi. 2;
Rabenht, Ft. Far. Ala. iii. p. 28.

TETRASPORES. ' See Spores.
TETRATAXTS, Ehr. — A Valvuline

Foraminifer, with four chambers in a whorl.

Fossil (Carboniferous).

Bibl. Parker and Jones, Ami. iV. IT. 4,

x. 259.

TEXTULA'RIA,Defrance(TEXTiLARiA,
Ehr.).—A protean genus of hyaline Fora-
minifera, having typically a binary series of

subglobular or subquadrate chambers ar-

ranged alternately on two sides of a longi-

tudinal axis, and usually increasing in size

from the oldest (at apex) to the youngest,

with a slit-like aperture in the inner wall of

each chamber ( T. cvneiformis, PI. IS.fig. 47).

The shell is flattened in one direction in

Vulridina, with oblique chambers and ter-

minal slit, V. gramen (PI. 18. fig. 49) ; in

another, in Cuneolina, with transverse cham-
bers and a row of apertural pores in normal
position. Biserial chambers passing into a

single or linear row constitute Seterosto-

mella, with few uniserial chambers and
necked and rimmed a-peHui-e,andBigenerina,

with many such, and a terminal pouting

mouth (B. agglutinans, PI. 18. fig. 50).

Instead of tbe biserial form, frequently

the shell begins with a triserial arrange-

ment of chambers ( Yerneuilina, with con-

tracted ''aperture ; Candeina, with perforate

septa). The Verneuiline commencement is

often succeeded by the usual two alternating

rows (Gaudryina, G.pupoides,T?l.l8. fig. 48),
or by a linear growth with terminal aperture
(Tritaxia). The triserial varieties are some-
times twisted. If Vidvulina takes on the
linear growth, we have Venilina.

The early chambers of Textilaria and its

modifications are not unfrequently coiled

(Spiroplecta). Textilaria {Sp.) anneetens

(PI. 18. fig. 52), from the Gault, commenced
spirally, proceeded biserially, and ended
with uniserial chambers.

Large Textilarirs are rarely porous and
translucent ; they usually become sandy
(Plecanium).
Common in all seas, and fossil in all

formations from the Carboniferous upwards.
Bibl. D'Orbigny, For. Foss. Vim. 245

;

Williamson, Pec. Brit. For. 75; Morris,
Cat. Brit. Foss. 43 ; Bronn, Index Pal. art.

Text. ; Ehrenberg, Mikrogeologie, passim

;

Sehultze, Org. Pohjth. 62; Carpenter, Introd.

For. 189 ; Parker and Jones, Ann. N. II. 3,

xi. 91 ; 4, ix. 298 ; x. 189, 196, 259.

THALAMOP'ORA, Reuss. —-A large,

subcylindric, zoophytoid Foraminifer, com-
posed of superimposed chambers, with laby-
rinthic and perforated walls, arranged around,
and opening into, a central vertical cavity.

Thulamopora exhibits characters of alliance

with Polytrema, Carpenteria, Tinoporus,
Cymbalopora, and, through the last, with
Planorbulina and others of the Rotalina. It

is among the Perforata what Dactylapora is

among the Imperforata.

Bibl. Reuss in Geinitz' Flbthalgebirge,

1872, p. 139.

THALASSICOL'LIDA, Huxley. — A
familyr of Rhizopoda.

Char. Furnished with structureless cysts

containing cellular elements and sarcode,

and surrounded by a layer of sarcode giving
off pseudopodia, which commonly stand out
as rays, but may run into each other and
form a network. The Thalassicollida may be
simple or composite, the latter consisting of
aggregations of the former ; whilst these
are essentially composed of a mass of gra-
nular sarcode with a nucleus, but without
a contracting vesicle, enclosed in a mem-
branous capsule, which is in turn protected
by a more or less thick gelatinous exuda-
tion. Numerous sarcoblasts occur scattered

through the endosarc ; and occasionally a
few may be seen suspended within the ex-
ternal gelatinous structure (Wallich). The
whole organism is permeated by spicula, or

sustained by a fenestrated shell. The com-
monest genera are Spha>rozoam, Collospha'ra,
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and ThalassicoUa. All are marine in tropical

and subtropical seas.

Bibl. Is icholson, Zoology ; Huxley, Ann.
Nat. Hist. 2 ser. viii. 1851, p. 489 ; Qu. Mic.

Jn. iv. 1856, p. 72 ; Muller, Ueber die Tha-
lass. Sea. ; Haeckel, Die Radiolarien, Berlin,

1862 ; Wallich, Ann. Nat. Hist. 1869, iii. 97.

THAL'LUS. See Lichens.
THAMNOLIA, Ach.—A genus of Lich-

enacei.

Char. Thallus consisting of stipites or

podetia, which are cylindrical or subcom-
pressed, connate, imperforate, simple or

branched, apices acute, internally flstulose.

Apothecia unknown. Spermatia cylindrical.

Bibl. Leighton, Brit. Lich. Flora, p. 82.

THAMNOM'YCES, Ehr.—A genus of

Sphieriacei (Ascomycetous Fungi). It has
distinct asci aud sporidia.

Bibl. Berk. Brit. Fhr. ii. pt. 2. p. 284

;

Fries, Summa Veq. p. 382.

THAUMAN'T'lAS, Eschscholtz. — A
genus of Campanulariidse.

Char. Stem simple (or branched ?), rooted

by a thread-like stolon ; hydrotheca? cam-
panulate ; polypites with a funnel-shaped

proboscis ; reproduction by free medusiform
zooids. Gonozooid: umbrella hemispherical,

manubrium four-lipped, radiating canals

four, marginal tentacles numerous ; sporo-

sacs in the centre of the radiating canals.

( A
' 1 fBody ovoid or ( Tegument hard aDd brittl

™
A8

.

I
.

n
!r

e irlnhnlar } Tepument membranous...

T. inconspicua, Forbes. Common off the
Hebrides.

Bibl. Hincks, Brit. Ilycl. Zooph. p. 178.
THAUMATONE'MA, Grev.—A genus

of Diatomaceoe.
Bibl. Grev. Mic. Trans. 1863, p. 76.

THECA.—A term used very loosely in

the descriptions of Oryptogamic plants. In
the case of the Lichens and Fungi it is syn-
onymous with Ascus, a sac in which free

spores are developed ; these are called theca-

spores or ascospores, in contrast with basi-
diospokes or stylospores. In the higher
Cryptogamia, as Ferns, &c, it is used in the

sense of sporangium.
THECAMONADPNA, Duj.—A family

of Infusoria (=Ciyptomonadina and some
Astasia?a, E.).

Char. Usually coloured ; covered with a

non-contractile tegument, which is either

hard and brittle, or membranous ; no other
locomotive organs present than one or more
flagelliform filaments.

Many are Alga?, or their spores. They
are minute, usually green, but some are red ;

and they often colour stagnant water from
existing in vast numbers. They are mostly
recognizable by their rigidity and the uni-

formity of their motion.

It is thus subdivided :

—

flagelliiorm

filament.

Two

1. Trachelomonas.
2. Cryptomonas.globular 1 Tegument membranous.

Body depressed or j with a tail-like prolongation 3. Phacvs (lAtyleva, pt., E.).

foliaceous (without a prolongation 4. Crumemda.
(Two similar filaments 5. Diselmis {Chlamidomonas, E.).

-J
One flagelliform filament, and j Body prismatic or boat-shaped 6. Plaotia.

( one trailing retractile filament ( Body ovoid or pip-shaped 7. Anieonema.

Beveral filaments Ifntntf ,!°'° *
,

P
.°!!!'

}

S ' Ojyrrtis.

Bibl. Dujardin, Infus. p. 323.

THECAPHORA.—Hydroida with true
pql VOIR 6!

THELID'IUM,Mass.—A genus of Micro-

lichens parasitic on the thallus of Lecanora?.

Char. Spores subfusiforni, 2-locular, co-

lourless.

Bibl. Lindsav, Qu. Mic. Jn. 1869, p. 346.

THELOCAR'PON, Nyl.—A genus of

Pyrenodei (Lichens), sometimes parasitic.

Char. Thallus thin, crustaceous. Apo-
thecia single in citrine spherical lhalline

verruca? ; spores numerous ( minute ellipsoid,

colourless in parasitic species).

Bibl. Leighton, Brit. Lich. Flora, p. 407

;

Lindsav, Qu. Mic. Jn. 1869, p. 345.

TUELOTRE'MA, Ach—A genus of En-
docarpea; (Angiocarpous Lichens), contain-

ing two British species.

Bibl. Leighton, Brit. Anqioc. Lichens,

p. 31.

THEO'RUS, Ehr.—A genus of Rotatoria,

of the family Hydatinsea.

Char. Eyes colourless, more than three,

cervical, in two groups; foot forked; jaws
each with a single tooth.

1. T. icrnalis (PI 35. fig. 32). Toes small,

frontal hook absent. Aquatic; length 1-140

to 1-120".

2. T. uneinatus. Toes long, frontal (or

rather cervical) region with hooks. Aquatic

:

length 1-240".

Bibl. Ehr. Infus. p. 454 ; Pritchnrd,

Infus. p. 690.

'THLIPSU'RA, J. & II.—A Cytheroid
Ostraeode in the Silurian strata.

Bibl. Jones and Holl, Ann. K. II. 4, iii.

213.
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THO'REA, Bory.—A genus of Batra-

chosperniea3 (Confervoid Algse), of which
one species (T. ramosissima') occurs in Bri-

tain ; its fronds are branched filaments, a

foot or more long, about as thick as a crow-
quill, with a villous surface, of olive-black

Fig. 740.

Thorea ramosissima.

Horizontal section of a filament (halved). The semi-
circular denser portion represents the axis, the loose

spreading branches the villi. Magnified 25 diameters.

colour. The filaments are composed of ra-

diating branched cells, closely compacted
into a kind of solid axis, from which proceed

lax, radiating ramuli ("forming the villous

surface). The spores (or sporangial cells)

arise from these ramules (fig. 740).

Bibl. Kiitz. Pliyc. generalis, pi. 16, Sp.

Alg. p. 534; Eng. Bot. Supp. No. 2948;
Hassall, Brit. Fr. Alg. p. G4 ; Rabenht. Fl.

Eur. Ah/, iii. p. 418.

THREAD-CELLS, also called filiferous

capsules, urticating, stinging organs or ne-

matocysts. See Hydra and Zoanthahia.
THLTA'RIA, Flern.—A genus of Polypi,

of the order Hydroida, and family Sertula-

riadse.

Char. Those of Sertiilaria ; but the cells

closely pressed to or imbedded in the stem
or branches. Two species :

1. T. thuia. Cells ovate-elliptical,

acutish ; vesicles pear-shaped. On shells

from deep water.

2. T. articidata. Cells ovate, obtuse or

truncate, vesicles elliptical ; rare.

Bibl. Johnston, Brit. Zooph. p. 83; Gosse,

Mar. Zuol. ii. p. 23 ; Hincks, Brit. Hyd.
Zooph.

THU'JA,L.—A genusof Coniferee (Gym-
nospermous Plants), to which belongs the

arbor vita of gardens, Thuja oecidentalis

;

T. orwntalis is placed by some authors under
another genus, Biota. The characters of

Coniferous wood, Gymnospermoii3 ovules,

&c, may be observed in these plants (see

Conifers and Ovtle).

THYMELEA'CE-E.—An order of Di-

cotyledons to which the Spurge-Laurels
(Daphne) belong. In D. Lagetto (= Lagetta

lintearia) the fibres of the liber are separated

into lozenge-shaped meshes, arranged in

such beautiful and easily-separable layers,

as to have acquired for the plant the name
of the Lace-Bark Tree.

Spp TjTTIT'T?.

THY'MUS GLAND.—A lobulated gland

lies behind the upper part of the sternum in

the foetus and young of man and the mam-
malia, and is called the thymus gland. It

belongs to the lymphatic system in all pro-

bability ; and its general anatomy is to be

found in all standard works on anatomy
and physiology. The histological elements

of the gland are the structures of the in-

vesting capsule, the tissue bounding the

follicles, the follicles and trabecular struc-

tures, and the vessels. The capsule exhibits

the usual structure of membranous con-

nective tissues : its elements are wavy con-

nective-tissue fibres united into fasciculi of

various size3, which decussate in all direc-

tions, and tbus form a tolerably resistant

membrane ; fine elastic fibrils which are

partly united in a plexiform manner, and
partly form large arches running in an irre-

gular manner between the fibres of the

connective tissue ; a few lustrous, broad,

strongly refracting bands, characterized by
their looped course and resistance to the

action of acids ; and, lastly, cellular elements.

These either resemble colourless blood-cor-

puscles, or are provided with processes like

the so-called stellate cells, or they may
appear as large, finely-granular, irregularly

shaped bodies, usually containing a single

small, spheroidal, highly refracting nucleus.

On the outer surface of the capsule there is a

single layer of basement epithelium, the

cells being polyhedral or slightly elongated

or rhombic in form, and containing a vesi-

cular, spheroidal, or elliptical nucleus. If a
portion of the capsule be spread out (dog)

upon a slide with the aid of some indifferent

fluid, and examined with a high power,

besides the tissues and structures above-
mentioned, we may discern the deeply

situated ramifications of the blood-vessels,

together with a few medullated nerve-fibres,

and, lastly, certain peculiar cavities. These
are in the intervals of fasciculi of connective

tissue, and are lined with large long fusi-

form cells. They are lymphatic vessels ; but
the quantity of lymph-cells they contain is

small. The tissue bounding the follicles,
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and dipping down into the interior of tire

organ from the surface of the lobules, con-

sists of a network of connective tissue,

which (in dog) is composed of fine fibres

arranged in the form of delicate rhombic
meshes. These are generally filled with
more or less closely packed large cells ; but

near the free surface of the follicles, where
they are not confluent with one another, the

cells are crowded and smaller, and the

tissue becomes condensed so as to form a

capsule. The individual follicles are thus

entirely capsuled and isolated (calf) ; or

several may be united at their centric por-

tion, as in man and the dog. On the whole
their structural characters are comparable

to those of Peyer's patches of the small

intestine. The form of the follicles is elon-

gated, spheroidal, or polyhedral ; and the

superficial are the largest. The liner struc-

ture of the follicles displays the same mor-
phological elements, with the same relative

disposition, as the ordinary lymph follicles.

Fine capillary blood-vessels, proceeding

from the vessels running in the septa,

penetrate the follicles at numerous points

of their surface, and in consequence of these

frequent anastomoses form a very close-

meshed plexus. Between the vessels, and
attached to them as well as to the connec-

tive tissue of the septa, an exceedingly

compact but very delicate network is ex-

tended, chiefly formed by the anastomosing

branches of multipolar cells, in the inter-

stices of which are numerous lymph-cells.

The network is the prolongation of the

interfollicular lymphatic vessels ; and this is

the case with a second network with narrow
meshes without cells. There is moreover
a third kind of trabecular structure in the

form of strong elongated fibres, which are

stretched between adjoining vessels, or be-

tween these and the septa of connective

tissue. These are not much branched, and
are attached to the vessels by conical longi-

tudinal stiiated bases. The contents of the

follicles consist of cells, which, according to

their size, may be arranged in three cate-

gories. The first and most numerous are

ordinary lymph corpuscles ; the second are

larger coarsely granular spheroidal bodies,

composed of protoplasm, and containing one

or several nuclei ; and the third are Uassall's

concentric corpuscles, of which Ecker re-

cognizes two forms. These cells increase

in abundance as the gland approaches ma-
turity. One kind consists of spheroidal

vesicles, containing in the interior of their

concentrically striated sheath sometimes
only a homogeneous mass with a fatty

lustre, but sometimes a nucleus and granular
material ; and the second kind is composed
of several vesicles that are collectively in-

vested, and united together by a concen-
trically striated membrane.

Bebl. E. Klein in Strieker's Hum. fy

Comp. Hist. vii. (from which this descrip-

tion has been taken) ; J. Simon, A Physio-
logical Essay on the Thymus Gland, London,
1845; His, Sieb. u. Ktill. Zeit. B. x. p. 333;
Ecker, Bhdgefdssdrusen in S. JJ'agner's

Handworterb. B. i. p. 115.

THYRSOPOREL'LA, Giimb.—Giimbel
divides the DactyloporidecB (see Dactyxo-
pora) into (I.) those with chambers :

—

1. Haploporella ; segmental, annular, or
cylindrical (piled rings), with large cham-
bers and simple traversing canals (0 species,

recent and Tertiary) : 2. Daetyloporel/a
;

cylindrical, with large and subsidiary cham-
bers, and branched traversing canals (4
species, Tertiary). (II.) Those without
chambers :—3. Thyrsoporella ; cylindrical,

with simple, swollen, traversing canals, and
fascicules of smaller tubes (2 species, Ter-
tiary) : 4. Gyroporella ; cylindrical, with
circular canals (14 species, Triassic and
Neocomian) : 5. Uteria ; annular, hollow,

perforate (1 species, Tertiary).

Bibl. Giimbel, Abhandl. k. layer. Ahad.
Wiss. IT. CI. xi. 1872, p. 231.

THYRSOP'TERIS, Kunze.—A genus of

Dicksoniese (Polypodioid Ferns), with a

curious structure of the fertile fronds. Exotic
(figs. 741-4).

Fig. 742.

Thyrsopleris olegnns.

Fig. 711. A fertile pinna.
Fig. TIL*. A pinnule converted into a cnp-liLe sonis.

Magnified 20 diimu tere.
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Fur. 743.

Thyrsopteris elegans.

Fig. 743. Vertical section of the same, with the spo-
ranges removed from the columeUa.

Fig. 74-i. Side view of a sporange. Magn. 100 diams.

THY'ROIDGLAND.—The thyroid gland
is one of the vascular glands, or glands with-
out ducts.

It consists of rounded, closed, glandular

vesicles (fig. 745) surrounded byorimbedded

Fig. 745.

polygonal epithelial cells (c), and containing

a yellowish, tenacious, albuminous liquid.

Glandular Tesiclee from the thyroid gland of a child,

a, intervening areolar tissue ; b, basement membrane

;

e, epithelium

Magnified 250 diameters.

in a fibrous stroma («),and aggregated into

roundish, elongate, or somewhat polygonal

acini or minute lobules, these being grouped
in secondary lobules, which unite to form
lobes. The vesicles are from 1-600 to 1-240"

in diameter, the acini from 1-50 to 1-24".

The stroma is condensed around the lobules,

to form a fibrous coat.

The stroma consists of ordinary interlacing

bundles of areolar tissue, with fine elastic

fibres, at its outer surface containing fat-

cells.

The vesicles consist of a basement mem-
brane (fig. 745 b), lined by a single layer of

Glandular vesicles with colloid matter.

Ma unified 50 diameters.

The capillaries form plexuses surrounding
the vesicles.

In goitre, the vesicles become greatly en-

larged, and confluent, so as to form cysts

containing colloid matter, with fat-globules

and crystals of cholesterine. The same con-

ditions, in a minor degree, are so frequently

met with, that they can scarcely be regarded

as abnormal. The epithelium is also often

found loose in the vesicles (fig. 746). The
minute arteries and capillaries are often

found varicose.

Bibl. Kblliker, Mikrosh. Anat. ii. 827

;

Forster, Pathol. Anat. ii. 233 ; E. Verson
in Strieker's Sum. 8f Comp. Hist. i. p. 370.

Till' SANU'RA.—An order of Insects, to

which Lepisma and Podura belong.

See Insects.
TICHOTHE'CIUM, Fv.—A genus of

Micro-lichens parasitic on the thallus of

many crustaceous and subfoliaceous lichens.

Bibl. Lindsav, Qit. Mic. Jn. 1869, p. 347.

TILLE'TIA, Tulasne.—A genus of Usti-

laginei (Ooniomycetous Fungi), forming the

Bunt, a kind of blight of various com grains,

in which the ears are attacked, and the in-

ternal substance of the grains is replaced by
a foetid, black powder, consisting of the

spores of the fungus. T. Caries ( Uredo Ca-
ries, D.C.) attacks wheat and other grain.
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The interior of the ovaries of the corn is at

first occupied by an interwoven mycelium,
from which the globular spores arise on
short stalks ; as the latter grow, the ears

become more or less deformed, the my-
celium disappears, and the spores are set

free as a pulverulent mass. The spores have
a reticulated surface ; and their pedicel is

often found attached. A distinct species is

found in wheat in the United States. (See

Ustilaginei.)
Bibl. Berk. Brit. Flor. ii. pt. 2. p, 375 ;

Tulasne, Ann. des Sc. Nat. 3 ser. vii. p. 112,

pi. 5 ; 4 se>. ii. p. 161.

TIM'MIA, Hedw.—A genus of Mniaceous
mosses, containing one British species,

Timmia austriaca, Hedw. (megapolitana,

Hook, and Tayl.).

TIN'EA,Fabr.—AgenusofLepidopterous
Insects, of the family Tineidae.

The small scales from the underside of

the wings of T. vestianella, the common
clothes' moth, have been proposed as test-

objects ; but they can hardly be regarded as

such for object-glasses of the present day.

The longitudinal linesform the test-structure.

Bibl. Westwood, Introduction, fye.; Stain-

ton, Manual of Butterflies, on Tineida.

TINOP'ORUS, De Montfort.—A many-
shaped Foraminiferal genus of the Globi-

gerinida
;
globular, subhemispherical, lenti-

cular, or stellate ; areolated, granulate, and
often spined (baculate). Commencing as a

spiral Rotaline (like Calearina), it soon
heaps on each face subcyclical layers of

quadrangular chambers, with cribrate floors

and strong, perforated, radiating- septa. The
spines consist of " supplemental skeleton,"

arising from some of the early septa, with
an extension of the " canal-system." Some
of the Oroitolince of authors belong to Tino-

porits, others to Patellina.

Recent and fossil, often in great abun-
dance, as T. glohdaris of the Chalk, and T.

baculatus of the Australian seas and the

Philippines.

Bibl. Parker and Jones, Ann. N. II. 3,

vi. 34; Carpenter, Introd. For. 223.

TLNTINNOID'EA.—A family of Ciliate

Infusoria (page 410).

Bibl. Claparede et Lachmann, Etudes,

p. 192.

TINTEK'NUS, Schrank. — A genus of

Infusoria, of the family Tintinnoidea.

Char. Single ; body contained in a cylin-

drical, sessile, bell-shaped carapnce, to the

bottom of which it is attached by a stalk.

Many species.

T. inquilinus (PI. 25. fig. 4). Body hya-
line or yellowish ; carapace cylindrical, hya-
line. Marine ; length 1-240".

Bibl. Ehr. Infus. p. 294; id. Bet: d.

Bert. Akad, 1840 ; Duj. Infus. p. 561 ; Clap,

et Lach. Etudes, p. 195.

TISSUE, Flbro-plastic.—A term ap-

plied by Lebert to imperfectly developed
abnormal areolar tissue. The separate ele-

ments are often found diffused through those

of normal tissues, or products of inflamma-
tory exudation. Thev consist of rounded or

oblong cells, from 1-2300 to 1-1600" in dia-

meter, in a more advanced stage becoming
fusiform or angular, and finally forming di-

stinct fibres ; hence resembling the elements

of embryonic areolar tissue (Pi. 40. fig. 43).

In some instances the developmentis arrested

at one of the early phases, so that the tissue

consists almost exclusively of the rounded or

the fusiform cells ; and in others, the cells

enlarge and produce a number of nuclei or

secondary cells (PI. 30. fig. 10 c).

Fibro-plastic tissue or its elements are

met with in inflammatory effusions upon the

serous and synovial membranes (but rarely),

in the interstitial effusions of pneumonia,
especially when chronic, in cirrhosis of the

liver, in the products of suppurating sur-

faces, on the surface of chronic ulcers and
non-malignant fungoid vegetations, in the

soft yellow vascular tissue occupying the

cancelli of ulcerated bones, in certain tu-

mours, &c.

Bibl. Lebert, Physiol. Patholog. : "Wedl,

Patholog, Histolog. ; Eorster, Patholog.

Anat. i.

TISSUES, Animal.—The following syn-

optical arrangement of the principal animal

tissues is intended to facilitate reference to

the various articles scattered through the

work.

A Simple.

1. Slaslemic or proloplastic.S&rcode

.

2. Membranous Basement membrane.
("Fatty tissue; nerve-cells;

3. Cellular < simple cartilage; un-
L striated muscuiarfibre.
Without secondary-depo-

sit. True cartilage.

With secondary deposit.
Bone.

Areolar (cellular) tissue;

5. Fibrous J. tendon; ligament; elas-

( tie tissue: muscle.
6. Fibrous and cellular Fibro-cartilage.

f Without seeondarydepu-

n rr< i , J sit. Vessels.
7 - Tubular < Wi(h SL>l .ondary deposit.

4. Blaslemic and cellular

B. Compound. Glands ; mucous and serous mem-
branes; skin; synowal membrane; teelh.
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TISSUES, CONNECTIVE.—The fol-

lowing is a list of them :

—

Connective tissue; its cells:—1. Amoe-
boid. 2. Granular. 3. Fusiform. 4. Stel-
late. 5. Pigment.

Its varieties:—1. Plexuses and trabecule.
2. Retiform. 3. Investing and supporting.
4. Trabecules. 5. Intraglandular tissue.

t>. Fibrillar.

Cartilage.—Kinds :—hyaline, fibro-carti-

lage, elastic or reticular cartilage with con-
nective tissue and parenchymatous or cellu-

lar cartilage. Osseous tissue bone. Corneal
tissue.

Bibl. Rollett in Strieker's Hum. Sf Comp.
Hist. i.

TISSUES, Vegetable. — The tissues

composing the substance of vegetables are

all comparatively slight modifications of one
type, being composed of cellulose sacs, or
" cells " par excellence, varying only in form
and consistence and in their mode of union.

The tissues may be divided into groups on
different principles ; but for our purpose a
very simple arrangement will suffice, based
chiefly on the character of the compound
tissues, leaving the secondary divisions to

be determined by the nature of the com-
ponent cells.

1. Cambium tissue, occurring in the grow-
ing regions of all plants having stems, is

composed of minute cells of variable form,

densely filled with protoplasm, and without
intercellular passages. It is a transitional

structure, forming the first stage of all the

rest.

2. Parenchyma, or "cellular tissue," is

composed of cells in which the diameter is

not excessive in any one direction, and the
walls are comparatively thin. This is divided
by authors into many sections, according to

the form of the cells, the laxity of their

coherence, &c. The only distinctions worth
note are between

—

a. Parenchyma proper, where the cells

have polygonal forms.

b. Merenchyma, where the cells are round,

oval, &c.

c.' Collenehyma,which is a form of cellular
"
tissue where the walls are greatly thick-

ened with softish secondary deposits

;

it occurs beneath the epidermis of many
herbaceous plants, in the fronds of the

larger Alga?, of Lichens, &c.

el. Sterenchyma. A name which might be

used to distinguish the bony cellular

tissue of shells, stones of fruits, &c.

3. Prosenchyma. Cellular tissue, usually

forming the mass of wood and various fibrous

structures, where the cells are attenuated to

a point at each end, the cells, "fibres," being
intercalated and applied side to side.

4. Tela contexts. This name is used to

indicate the interwoven tissue formed by
the ramified jointed filaments of the
mycelium of Fungi, and the cottony sub-
stance in the interior of the thallus of many
Lichens.

5. Fibro-vascular tissue is composed of

vessels, ducts, and prosenchymatous cells

or " fibres " associated in various ways,
forming fibrous or fibro-vascular bundles,

which either remain distinct or cohere to

form masses of wood.
a. Fibrous bundles, occurring in liber, in

the outer part of many Monocotyledo-
nous stems, and in the stems of Mosses,
consist of cords formed of prosenchy-
matous cells, which are often of great

length.

b. Fibro-vascular bundles, composed of

vessels and ducts together with pros-

enchyma, form the "woody fibres"

of every part (except the bark) of all

plants above the Mosses.
c. Clathrate tissue, found in the bark of

Dicotyledons and in the vascular bun-
dles of Monocotyledons (see Liber).

6. Laticiferous tissue and Reservoirs for
Secretion, composed either of intercellular

passages lined by a proper coat, or of lines

of cells fused at their ends, so as to form
continuous branched canals; they occur in

the bark, wood, and pith of the Flowering
Plants.

7. Epidermal tissue. Composed of cel-

lular tissue, forming a continuous firm layer

over the external surface of the higher plants.

It is composed usually of a single layer of

cells, and presents very varied appendages,

such as Hairs, Glands, &c, and is per-

forated by Stomata. Its outer surface is

rendered dense by the deposit of Cuticle.
The epidermis is replaced, on stems, by the

Cork or suberous layer of Bark.
For further particulars see the various

heads above-named.
Bibl. General Works on Botany.

TMESIP'TERIS —A genus of Psilotea;

(Lycopodiaceee)(fig.747, p. 784), remarkable

for its peculiar habit and bivalved sporanges

bursting by a vertical crack.

Bibl. See LycopodtacejE.
TOBACCO.—The leaves of Tobacco (A7-

cotiana Tabacum and other species) may be
distinguished from the leaves of the plants
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commonly used for adulteration by the pecu-
liar structure ofthe Epidebmis with its hairs,

and the form of the section of its Fibro-
vasculab bundles. Paper, which has been
sometimes used, is still more readily detected.

As in other similar cases, the nature of a
foreign ingredient can only be determined
by careful comparative investigations.

Bibb. Hassall, Food and its Adulterations,

p. 538 ; Prescott, Tobacco and its Adultera-
tions, London, 18-38.

Fig. 747.

Tmesipteria tanuensis.

TO'DEA, Willdenow.—A genus of Os-
munda?ous Ferns (fig. 748-50). Exotic.

Fig. 748. Fig. 749. Fig. 750.

Todea africana.

Sporanges closed and bursting.

Magnified 40 diameters.

TOLYPOTH'RIX, Kiitz.—A genus of

Oscillatoriacea? (Confervoid Alga?), appa-
rently not very satisfactorily defined. Has-
sall describes six species as British, of which
T. distorta (PL 4. fig. 14) is said to be com-
mon, adhering to sticks, stems, &o. iu stag-

nant water, forming tufts from 1-2 to 1" in

height, dark green when fresh, verdigris- or

blue-green when dry
;

primary filaments

1-1800 to 1-1440" in diameter
;
joints about

as long as broad. Toh/pothrix Dillw//nii=

Desmonema, Eng. Bot. Supp. no. 2958.

Bibl. Kiitz. S/i. Alt/, p. 312 ; Tab. Pht/c.

ii. pis. 31-33; Hassall, Brit. Freshw. Alt).

p. 240, pis. G8 & 69 ; Rabenh. Fl. Eur. Alg.

ii. p. 273.

TONGUE.—For General Anatomy see

standard Anatomical Works.

The filiform or conical papilla? (fig. 755)
are whitish, very numerous, and occupy the
intervals between the fungiform papilla?.

The papilla? of the mucous membrane at

their bases (p, p) are conical, and covered
either at the end only, or all over the sur-

face with a number of smaller or secondary
papilla? ; the whole being coated by an epi-

thelial investment (e), terminating in a
tuft of free filiform processes (f). The
inner layers of the epithelium agree in

Structure with that of the mouth, whilst

the outer layers, and especially the epithe-

lium of the processes, resemble rather the
scales of the epidermis, in their hardness,

small size, and considerable resistance to

the action of alkalies and acids. The pa-
pilla? themselves consist of areolar tissue,

with a large number of undulating nuclear

fibres, each containing a small artery (a)

and vein (J), with an intermediate plexus

of looped capillaries, and numerous nerve-

tubes.

The fungiform or clavate papilla? (fig. 751)
are reddish, distributed over the entire sur-

face of the tongue, and are very numerous
at its point. Each has at its base a club-

shaped mucous papilla, and is covered all

over with simple or secondary conical pa-

pilla? (pp), and a simple epithelial layer (e),

without filiform processes. The vessels (fig.

752) are more numerous, but otherwise re-

semble those in the filiform papilla?.

The circumvallate or lenticular papilla?

(fig. 753) consist of a flattened central pa-
pilla (A), surrounded by an elevated wall or

ridge (B). The flat surface is furnished with
crowded conical secondary papilla? (c), the
whole being covered with epithelium («)
free from processes. The wall appears as a
simple fold of the mucous membrane, and
also exhibits beneath its smooth epithelial

coat numerous rows of simple, conical, se-

condary papilla?. In other respects these

papilla? do not differ essentially in structure

from the fungiform.

In some of the papillae of the tongue,

axial bodies are found resembling those in

the papilla? of the skin.

The epithelial processes of the filiform

papilla? are often covered by a fungus (Lrp-
tot/irix), the nrycelium closely surrounding

them, whilst some of the filaments project

from the surface.

The glands of the tongue consist of mu-
cous and follicular glands.

The mucous glands resemble those of the

mouth (Mouth).
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The follicular glands are moat numerous
between the epiglottis and the circumval-

late papillre, and are so superficially situated

as to form projections of the mucous mem-
brane. They form lenticular or globular

masses, from 1-24 to 1-6" in diameter, im-

Fig. 751.

bedded in the submucous tissue ; and in the

middle of the free surface is the orifice

(754 d) of a conical cavity («), formed by a

depression of the mucous membrane. Each
gland forms a thick-walled capsule, sur-

rounded by a fibrous coat (c) continuous

Fig. 753.

Fig. 754.

Fig. 751. Fungiform papilla, covered by the epithelium e on one side and with the secondary or simple papillae /j.

Magnified 35 diameters.
Fig. 752. The same, with the vessels ; the epithelium e represented in outline, a, artery ; v, vein ; d, capillary

loops of the simple papilla ; c, capillaries in the simple papillae of the mucous membrane at the base of the fun-
giform papilla. Magnified IS diameters.

Fig. 753. Perpendicular section of a human circumvallate papilla. A, proper papilla; B, wall ; a, epithelium
;

66, nerves of the papilla and wall; c, secondary papilla?. Magnified 10 diameters.
Fig. 754. Follicular gland from the root of the human tongue, a, epithelium ; 6, papilla? of the mucous mem-

brane ; c, areolar coat ; e, cavity ; f, epithelium lining it
; g g, follicles in the thick capsule. Magnified 30 diameters.

with the deeper portion of the mucous
membrane, and lined internally by a pro-

longation of the mucous membrane with
papillae and epithelium (b, a) ; and between
the two are closed capsules or follicles ((/),

imbedded in a fibrous and vascular basis.

The follicles are from 1-120 to 1-48" in

diameter, rounded or somewhat elongate,

whitish, composed of a coat of areolar tissue

without elastic fibres, and with greyish-

white contents consisting of cells 1-6000 to

1-4000" in diameter and free nuclei.

Beale has investigated the structure of

the papilhe of the frog's tongue, and with
especial reference to the method of termina-

tion of the nerves. He writes :
—" In the

small portion of tissue constituting one of

these papillfe, we see striped muscular fibres,

capillary vessels, purely sensitive nervous
fibres forming an expanded terminal plexus
or network at the summit of the papilla,

motor nerve-fibres distributed to the muscle,
nerve-fibres around the capillary vessels,

and a few very fine nerve-fibres ramifying
in different parts of the papillae. All these

are imbedded in and held together by con-
nective tissue, forming the body of the

papilla, the summit of which is surmounted
by a peculiar epithelium-like tissue, per-

haps connected with the nerves and belong-

3b
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ing to nerve-texture, while its aides are

covered with ordinary ciliated epithelium.

These papilloe have been studied by nume-
rous observers ; and, strangely enough, the

latest writer has seen far less than many

Two human filiform papilla?, one with epithelium.

p, p. papilla? ; a, v, artery and vein, with the capillary

loops ; e, epithelial covering ; f, its processes.

Magnified 35 diameters.

of his predecessors, probably because he has

been less successful in preparing- his speci-

mens."—How to Work, 4th edit. p. 334.

Bibl. Todd and Bowman, Physiology
;

Ward, Todd's Cycl. Anat. 1'hys. ; Salter,

Todd's Cycl. Anat. fy
1'hys.

; Huxley, Mie.

Jn. ii. p. 74; Beale, Phil. Trans. 1864;

How to Work ; Hartmann, Midler's Archie,

1863 ; Klein and Verson in Strieker's Hum.
& Comp. Hist. v. 1.

TONGUES AND TEETH op Mol-
ltjsca.— Tongue of Gasteropod Mollusks.

The organ which is' commonly known under

this designation is one of a very singular

nature, and we should be altogether wrong

in conceiving of it as having any likeness to

that on which our ordinary ideas of such an
organ are founded ; for instead of being a
projecting body lying in the cavity of the
mouth, it is a tube that passes backwards
and downwards beneath the mouth, its

hinder end being closed, whilst in front it

opens obliquely upon the floor of the
mouth, being (as it were) slit up and spread-

out so as to form a nearly flat surface. On
the interior of the tube, as well as on the

fiat expansion of it, we find numerous trans-

verse rows of minute teeth, which are set

upon flattened plates—each principal tooth

sometimes having a basal plate of its own,
whilst in other instances one plate carries

several teeth. Of the former arrangement
we have an example in the tongue of many
terrestrial Gasteropods, such as the snail

(Helix) and slug (Limax), in which the

number of plates in each row is very con-
siderable, amounting to 180 in the large

garden slug (Limax maximits) ; whilst the

latter prevails in man}' marine Gasteropods,

such as the common whelk (Buccinum un-
datum), the tongue of which has only three

plates in each row, one bearing the small

central teeth, and the two others the large

lateral teeth. The length of the tongue,

and the number of rows of teeth, vary
greatly in different species. Generally
speaking, the tongue of the terrestrial Gas-
teropods is short, and is contained entirely

within the nearly globular head ; but the

rows of teeth, being closely set together, are

usually very numerous, there being fre-

quently more than 100, and in some species

as many as 100 or 170 ; so that the total

number of teeth may mount up, as in Helix
pomatia, to 21,000, and in Limax maximus
to 20,800. The transverse rows are usually

more or less curved, whilst the longitudinal

rows are quite straight; and the curvature
takes its departure on each side from a cen-

tral longitudinal row, the teeth of which
are symmetrical, whilst those of the lateral

portions of each transverse row present a
modification of that symmetry, the promi-
nences on the inner side of each tooth

being suppressed, whilst those on the outer

side are increased, this modification being
observed to augment in degree as we pass

from the central line towards the edges.

The tongue of the marine Gasteropods is

generally longer, and its teeth larger ; and
in many instances it extends far beyond the

head, which may, indeed, contain but a
small part of it. Thus in the common
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limpet {Patella) we find the principal part

of the tongue to lie folded up, but perfectly

free, in the abdominal cavity, between the

intestines and the muscular foot ; and in

some species its length is twice or even
three times as great as that of the entire

animal. In a large proportion of cases these

tongues exhibit a very marked separation

between the central and the lateral por-

tions—the teeth of the central band being

frequently small and smooth at their edges,

whilst those of the lateral are large and
serrated. The tongue of Trochus zizyphinus

is one of the most beautiful examples of

this form—not only the large teeth of the

lateral bands, but the delicate leaf-like teeth

of the central portion having their edges

minutely serrated. A yet more complex
type, however, is found in the tongue of

Halwtis, in which there is a central band
of teeth having nearly straight edges in-

stead of points, then, on each side, a lateral

band consisting of large teeth shaped like

those of the shark, and beyond this, again,

another lateral band on either side, com-
posed of several rows of smaller teeth.

Very curious differences also present them-
selves among the different species of the

same genus. Thus in Doris pilosa the cen-

tral band is almost entirely wanting, and
each lateral band is formed of a single row
of very large hooked teeth, set obliquely,

whilst in Doris tuberculata the central band
is the part most developed, and contains a
number of rows of conical teeth, standing

almost perpendicularly, like those of a

harrow. Many other varieties might be
described did space permit ; but we must
be content with adding that the form and
arrangement of the teeth afford characters

of great value in classification, as was first

pointed out by Prof. Loven (of Stockholm)
in 1847, and has been since very strongly

urged by Dr. J. E. Gray, who considers

that the structure of the tongue is one of

the best guides to the natural affinities of

the species, genera, and families of this

group, since any important alteration in the

form or position of the teeth must be ac-

companied by some corresponding pecu-
liarity in the habits and food of the animal.

Hence a systematic examination and deli-

neation of the structure and arrangement
of these organs, by the aid of the micro-

scope and camera lucida, would be of the

greatest service in this department of Na-
tural History. The short thick tube of the

IAmax and other terrestrial Gasteropods

appears adapted for the trituration of the
food previously to its passing into the oeso-

phagus ; for in these animals we find the
roof of the mouth furnished with a large
strong horny plate, against which the flat

end of the tongue can work. On the other
hand, the flattened portion of the tongue
of Buccinum and its allies is used by these
animals as a file, with whicli they bore
holes through the shells of the mollusks
that serve as their prey. This they are

enabled to effect by everting that part of

the proboscis-shaped mouth whose floor is

formed by the flattened part of the tongue,
which is thus brought to the exterior, and
by giving a kind of sawing motion to the
organs by means of the alternate action of

two pairs of muscles—a protractor and a
retractor—which put forth and draw back
a pair of cartilages whereon the tongue is

supported, and also elevate and depress its

teeth. Of the use of the long blind tubular
part of the tongue in these Gasteropods,
however, scarcely any probable guess can
be made, unless it be a sort of " cavity of
reserve," from which a new toothed surface

may be continually supplied as the old one
is worn away—somewhat as the front teeth
of the rodents are constantly being regene-
rated from the surface of the pulps which
occupy their hollow conical bases, as fast

as they are rubbed down at their edges.
The preparation of these tongues for the
microscope can, of course, be only accom-
plished by carefully dissecting them from
their attachments within the head ; and it

will be also necessary to remove the mem-
brane that forms the sheath of the tube,
when this is thick enough to interfere with
its transparency. The tube itself should be
slit up with a pair of fine scissors through
its entire length, and should be so opened
out that its expanded surface may be a con-
tinuation of that which forms the floor of
the mouth. The mode of mounting it will
depend upon the manner in which it is to

be viewed. For the ordinary purposes of
microscopic examination, no method is so

good as mounting in fluid, either weak
spirit or Goadby's solution answering very
well. But many of these tongues, especially

those of the marine Gasteropods, become
most beautiful objects for the polariscope

when they are mounted in Canada balsam

—

the form and arrangement of the teeth being
very strongly brought out by it, and a
gorgeous play of colours being exhibited

when a selenite plate is placed behind the

3e2
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object and the analyzing prism is made to

rotate.

Blbl. Carpenter, The Microscope, pp.
606-610, whence the above description is

taken ; W. Thomson in Todd's Cycl. Anat.

§ Phys. iv. pp. 1142, 1143 ; Ann. Nat. Hist.

ser. 2. vii. p. 86 ; Gray, Ann. Nat. Hist.

ser. 2. x. p. 413 ; Macdonald, Ann. Nat.

Hist. 1868, ii. p. 236, 1869, iii. p. 113;
Mapleson, Mo. Mic. Jn. 1872, p. 45; Hogg,
Trans. Mic. Soc. 1868.

TONSILS.—The surface of these organs

is lobulated by fissures of various depths

and complexity. Each tonsil is to be re-

garded as a thickened portion of the mucous
membrane, presenting a lobulated surface,

the proper membrana mucosa of which
constitutes a kind of conglobate gland-sub-

stance (Henle), consisting partly of fibrous

and partly of adenoid, tissue, in the meshes
of which numerous lymph-corpuscles are

contained. The epithelium is here tessel-

lated and laminated
;
papillae can scarcely

be said to be present. Beneath the epithe-

lium is a close plexus of vessels ; and the

infiltrated mucosa is divided into portions

resembling Peyer's patches by means of

connective-tissue cords proceeding from the

submucous tissue. Acinous glands are dis-

tributed in the submucous tissue, and they

are in contact externally with the muscular
tissue of the pharynx.

Bibl. Klein and Verson in Strieker's

Hum. $ Comp. Hist. vol. i.

TOPAZ.—The crystals of this mineral

consist principally of silicate of alumina,

with the fluorides ofaluminium and silicium.

Sections of topaz often exhibit micro-

scopic cavities, frequently containing crys-

tals and one or two non-miscible liquids,

the latter sometimes including bubbles of

gas or vapour.

Brewster recommended the spherical

cavities as the best objects for examining
the aberrations of lenses.

Bibl. Brewster, Edinb. Phil. Trans, x. &
xvi. ; Treat, on the Microscope, p. 186.

TORQUATELLA, E. Ray Lankester.—
A doubtful genus of Infusoria.

Char. Body oblong, rounded posteriorly

and open anteriorly, where there is a frill of

undulating membrane. There are no cilia,

nor have vacuoles or nucleus been observed.

Marine in Bay of Naples.

Bibl. E. Ray Lankester, Qu. Mic. Jn.

1874, p. 272.

TOR'TULA, Hedw. See Babbtjla.
TOR'ULA, Pers.—A genus of Torulacei.

The plants ordinarily referred here appear to

be somewhat heterogeneous in their nature.

In what may be considered the true species,

the chains of spores form the principal bulk
of the plants, little or no filamentous myce-
lium existing. Other forms very generally

included under this head agree in their

characters witli Oidium, which itself is a
doubtful genus, probably founded on the

conidiiferous states of more perfect kinds.

But in T. saeehari (or cerevisiee), the Yeast-
fungus, usually referred here, we find both
forms presented ; for when actively vege-
tating in fermenting liquids, it presents the

characters shown in fig. 23. PL 20, while,

when the liquid becomes exhausted, por-

tions of the fungus float to the top, and
produce a filamentous structure, terminating

in chains of " spores," such as are repre-

sented in fig. 24 (PL 20), and in fig. 756.

The simply beaded form is taken as the

type of a genus Cryptococcus by some au-
thors, of whom a part consider it a Fungus,

Fig'. 756.

Torula saeehari (aerial form).

Magnified 200 diameters.

another part (Kiitzing especially) an Alga.

The same varieties of form occur in the

Vinegar-plant; and in both cases Pcnicillium

glaucum seems invariably to succeed to the

preceding when kept at a moderate tempe-
rature. Thus between all these various

forms, together with Oidium lactis, there

appears lo be a relation, not yet quite clearly

made out, indicating that they probably

represent different states of the same plant

growing under different conditions of nutri-

tion and temperature. Further remarks on

this head are made under Yeast and Vi-
negar-plant. A growth similar to T.

saeeharipresents itself sometimes in decom-

posing urine (PI. 20. fig. 7) from healthy
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subjects ; and indeed scarcely any decom-
posing animal or vegetable fluid, in which
there exist fermentible elements, remains
long free from Torida-\ike growths, if left

exposed to the air (see Fermentation).
We find it impossible to give definite

characters for the species that have been
enumerated. T. herbarum may be named
as a common form growing on decaying
stems of plants ; it forms at first erect

greenish tufts, which afterward become
blackish, ramify and form a black crust, the

spores readily separating. T. Sporendonema,
a form growing on decaying cheese, repre-

sents the Sporendonema caaei of Desmazieres.

T. Fumar/o is now separated with other forms
under the genus Capnodiuji. T. altcrnata

also is the type of the genus Alteenaeia.
Bebl. Berk. Brit. Flor. ii. pt. 2. p. 359;

Ann. Nat. Hint. i. p. 2G3, vi. p. 439 ; 2 ser.

v. p. 460, xiii. p. 460 ; Fries, Sy.d. Myc. iii.

p. 499 ; Summa Veget. p. 505 ; Fresenius,

Beitr. z. Myc. Heft ii. p. 58, pi. 6. fig. 55;
Oorda, Icones Fungoriim.

TORULA'CEI.—A family ofConiomyce-
tous Fungi, forming moulds and mildews on
decaying vegetable substances, or acting as

ferments in decomposing vegetable and ani-

mal fluids. They are compound microscopic

Fig. 757. Fig. 759.

Fig. 757. Speira toruloidea. Magnified 200 diameters.

Fig. 758. Gyrocerus ammoniB. Magnified 200 diams.

Fig. 759. Trimmatostroma salicie.' Magn. 200 diams.

cylindrical or beaded filaments, simple or

ramified, the joints of which (all or part)

separate from each other to form the
" spores." There is no definite receptacle

here ; the mycelium grows as a cottony web
over or in the infected body, or forms clouds

or flocks in liquids. Much obscurity pre-

vails respecting most of the genera included

below, and it is indeed doubtful whether
most of them are independent productions.

Some species of Torula, such as T. cerevisite,

(the Yeast-fungus), appear intimately con-

nected with certain Hyphomycetous genera,

perhaps merely representing their conidii-

ferous forms (see Tobula). Achoeion,
again, seems to be merely the spermogonous
form oi&Pucciniu. Sporendonema isfovaiiei

apparently on imperfect observation ; <S'.

muscce, the true characters of which are

given under that head, has been renamed
Empusa ; and its proper position is as yet

obscure ; but it would appear to be referable

to the Mucorini. Dictyosporium (fig. 172,

p. 249), Speira (fig. 757), and Trimmato-

stroma (fig. 759) appear to consist merely

of the spores of some other genera ; Gyro-
cerus (fig. 758) cannot be regarded as a

perfect form ; and indeed all the genera

require a thorough examination in a fresh

state.

Synopsis of Genera.

1. Torula. Spores in beaded chains, sim-

ple, readily separating, placed on a short

continuous or septate pedicel (fig. 756 ; PI.

20. figs. 7 & 23).

2. Bispora. Resembling the last, but the

spores uniseptate (fig. 00, p. 93).

3. Septonema. Resembling the preceding,

but having several transverse septa in the

spores (fig. 640, p. 696).

4. AUernaria. Resembling the preceding,

but with cellular spores connected by a
filiform isthmus (fig. 9, p. 31).

5. Sporides7nium. Spores in tufts, straight,

subclavate or fusiform, shortly stalked or

sessile, transversely septate or cellular (fig.

690, p. 737).

6. Tetraploa. Spores sessile, quadrisep-

tate, coherent in bundles of four, each spore

crowned with a bristle.

7. Sporochisma. " Filaments erect, sim-

ple, external membrane inarticulate, cell-

contents at length separating into spores,

articulated in fours, emerging."

8. Conioihecium. Spores without septa,

collected in heaps, finally separating more
or less into a powder.

9. Echinobotrymn. Spores rounded-api-

culate, collected in fascicles, attached on
simple, erect, annulated filaments.

10. Spiloccea. Spores globose, simple,

adhering firmly together and to the matrix,

forming spots laid bare by the separation ot

the epidermis of the subject infected.
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11. Sporendonema, Described as com-
posed of erect filaments, containing single

rows of spores in the interior. S. muscce

(JEmpusa, Colin) really consists of short,

tufted, erect, simple filaments, terminating

in a bell-shaped cell (spore or sporange?),
thrown off with elasticity when mature.

12. Achorion. Mycelium somewhat ra-

mose, articulated, joints terminating in

round, oval, or irregular spores (conidia?).

13. Speira. Spores connate into concen-

tric filaments, forming laminse resembling

a horseshoe, finally separating.

14. Trimmalostroma. Spores more or less

curved, multiseptate, chained in beaded
rows, finally separating.

15. Gyroccrus. Spores connate into spi-

rally coiled filaments, finally separating.

16. Dictyosporkcm. Spores tongue-shaped,

reticularly cellular (fig. 172, p. 249).

TOURMALINE.—Sections of the crys-

tals of this mineral, cut parallel to the axis,

were formerly used as polarizers or ana-
lyzers. They are now mostly replaced by
Nicol's prisms (Introduction, p. xviii).

Crystals of the quinine-salt (Quinine) form
cheap substitutes for either. The crystals

of tourmaline belong to the rhombohedric
system. They consist principally of silica

with alumina, also containing boracic acid,

magnesia, iron, &c. ; but their composition

is not constant.

Good tourmalines are transparent, brown-
ish or pinkish : the colourless ones do not
polarize.

Bibl. Pereira, Lectures cm Polarized

Light ; Naumann, Mineralogie, p. 319.

TOUS-LES-MOIS. —A kind of fecula

consisting of the starch of species of Canna,
remarkable for the large size, great transpa-

rency, and numerous stria? of the granules

(PI. 37. fig. 25). The mixture of any of the

common kinds of starch with Tous-les-mois

is readily detected by microscopic exa-
mination. The granules are excellent sub-

jects for studying the physical characters of

starch, in particular the appearance with
polarized light (PI. 31. fig. 40), &c. See
Stabch.
TOXONIDEA, Donkin. — A proposed

new genus of Diatoniacea?, the frustules of

which resemble those of Gyrosigma, except
that the longitudinal line is curved on each
side of the median nodule in the same direc-

tion, so as to resemble a bow. Two species.

T. Grcgoriana (PL 42. fig. 42).

Bibl. Donkin, Mier. Jn. 1858, vi. p. 12
;

Rabenht. Fl. Eur. Alg. i. p. 243.

TRACHEA. See Lungs.
TRACHEyE of Insects, &c—The re-

spiratory tubes of Insects and Arachnida
(Arachntda).

Trachea? (PL 27. fig. 17; PL 28. fig. 2 A)
are cylindrical tubes containing air. They
are broadest at their origin from the spira-

cles, afterwards branching freely, the mi-
nute branches being distributed to all parts

of the body and anastomosing freely. By
reflected light they appear white, with a
metallic lustre, or slightly iridescent; by
transmitted light the smaller ones are black,

the larger usually of a violet tint.

The tracheae consist of two coats, between
which lies a spiral fibre (PL 27. fig. 17) ; in

the larger trunks a second external envelope
exists. The fibre becomes more slender and
indistinct in the smaller tracheal branches,
until it finally disappears. The outer mem-
brane appears to arise from the confluence

of cells ; for in the trachea? of caterpillars

and other larva? of insects, the remaining
nuclei are visible (PL 28. fig. 17). The
inner coat forms a pavement epithelium.

The spiral fibre arises from the splitting up
of a homogeneous membrane deposited in

the space bounded by the confluent cells of

the outer membrane.
In many insects the trachea? are furnished

with dilatations forming air-sacs, in which
the spiral fibre is absent.

When larva? are fed with indigo or

carmine, or when the dorsal vessel is in-

jected with colouring-matter, the trachea?

become coloured, which some authors be-
lieve to arise from the nutritive liquid

circulating between the membranes of the
trachea? ; whilst by others this circulation,

or the existence of a space between the
tracheal membranes, is denied.

Bibl. That of Insects ; Newport, Phil.

Trans. 1836, p. 529; Plainer, Miffler'8

Archiv, 1844, xxxviii. ; Stein, Verg/eich.

Anat. d. Insekten ; Agassiz, Ann. des Sc.

Nat. 3 ser. x v. ; Bassy, ibid. ; Joly, ibid. xii.

;

Blanchard, Compt. Rend. 1851, or Ann. Nat.
Hist. 1852, ix. 74; Dufour, Compt. Rend.
1851, or Ann. Nat. Hist. 1852, ix. 435;
Meyer, Siebold $ Kotliker's Zcitschr. i. 175

;

Moseley, Proc. Roy. Soc. No. 153. vol. xxii.

p. 344," 1874 ; Ge'rstacker, Siebold $ Kiil-

liker's Zeitsehr. ii. p. 204, 1874; Landois,
Zeit. f. uriss. Zool. xvii.

TRACHEAE of Plants.— This name
was formerly applied to the unreliable

Siibal Vessels of Plants, from their re-

semblance to the trachea; of Insects.
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TRACHELI'NA.—A family of Infusoria
Ciliata. See p. 410.

Char. Body without regular spiral teeth

and foot. Parenchyma excessively con-
tractile. Body ciliated, mouth and oesopha-
gus very dilatable.

Mouth ter-
minal.

Mouth not
terminal.

f Anterior part of
body with a
conical appen-
dage.

No conical
pendage.

(Esophageal
teeth present.

(no inter-/
No leaping

j
nalteeth.1

eaa
- \

< ( LeaDins cirri

No oesophageal
teeth.

r
Bibl. Clap, et Lachm. Etudes, p. 294.

TRACHE'LIUS,Clap.etLach.(Ehrenb.,
amended).—A genus of Trackelina (Ciliate

Infusoria).

Char. Mouth situated at the base of the

trunk-like prolongation, alimentary canal

ramified, which opens at the posterior ex-

tremity of the body as the anus. No row
of spherical vesicles or lateral lamina. See
Synopsis of Trackelina.

Thus limited there is only one species,

T. ovum, the Amphileptus ovum of Dujardin.

Trachelitis lamella (PI. 25. fig. 5) is a Lo.vo-

phylhtm.
Bibl. Clap, et Lachm. Etudes, p. 345.

TRACHELOCER'CA,Ehr.—A genus of
Infusoria=Iiacrymaria.

T. olor'= Lttcrymaria olor (p. 441).

T. viridis (PI. 24. fig. 33). Body green

;

neck as in the last. Aquatic; length 1-120".

Bibl. Ehr. Infus. p. 341 ; Clap, et Lach.
Etudes, p. 295.

TRACHELOM'ONAS, Ehr.—A genus of

Infusoria, of the family Cryptomonadina.
Char. Body enclosed in a spherical or

ovoid hard and brittle envelope, having a
small aperture, from which a long flagelli-

form filament projects, but no neck (?) ; eye-

spot present.

1. T. volvocina (PI. 23. fig. 24 d, empty
envelope). Spherical, green, brownish, or

red ; eye-spot red. Aquatic; length 1-865".

2. T. nigricans. Ovate-globose, green,

blackish brown or reddish ; eye-spot brown-
ish. Aquatic ; length 1-1730".

3. T. cylindrica. Oblong-subcylindrical

;

bright green; eye-spot red. Aquatic; length

1-1000".

Synopsis of Genera.
' Body more or less cylin- f Mouth on the summit

drical, moving by< of the appendage ... 1. Zachrymaria.
turning on axis. (Mouth at the base of it 2. Phialina.

Body flat. Swims without turning on axis 3. Triuhelophylhtm.
Body attenuate in front 4. Mnchelys.
Body not attenuate in
front 5. Holophrya.

cirri 6. TJrolrieha.
' Body attenuate En front 7. Euchelyodon.

Internal teeth 4 Body not attenuate in

( front 8. Prororlon.

( Body never much flattened 9. Naasula.
"} Body much flattened 10. Chilodort.

( A bundle of cirri, simulating a foot 11. Trichopua.
, A row of spherical vesicles, each enclosing a very

refractive body 12. Loxodes.
/'No lateral S A branched intestine... 13. Trachelius.

1 Noveqiele i
lamina. ~\ No branched intestines 14. Amphileptus.

' A broad marginal lamina of compact
tissue 15. Loxophyllicm.

JNoc

The bodies represented in PI. 23. fig. 24
(b to g) , and which are commonly found iu

bog-water, probably belong here, with the

genera C'ltcetoylena («), Chcetotyphla (fig. 2G),

and Doxoeoccus (fig. 47). The margins of

the red envelope appear as a bright red
ring, on account of the greater thickness

traversed by the light. They are probably
spores of Algfe.

Bibl. Ehrenberg, Infus. p. 47.

TRA0HELOPHYLLUM,Clap.etLaeh.
—A genus of Trachelina (Infusoria Ciliata).

Char. Anterior part of the body with a

prolonged appendage, which has no circlet

of cirri. Body flat, without a lateral mar-
ginal lobe. Swims without turning on its

axis. Two species

:

TrachelophyUum apiculatum = Trachelius

apiculatas, Perty.

T. pttsillum.

Bibl. Clap, et Lachm. Etudes, p. 306.

TRACHYLIA, Er.—A genus of Micro-
lichens, parasitic on Pertusarice.

Char. Thallus granulose ; apothecia

capuliform, sessile, black. Spores nigri-

cant, 1-septate.

Bibl. Lindsay, Qu. Mic. Jn. 1869, p. 146

;

Leighton, Brit. Lieh. Flor. p. 48.

TRADESCAN'TIA, L.— A genus of

Commelynacere (Monocotyledons), com-
monly cultivated in gardens under the

name of ' Spider-worts.' These plants are

celebrated for having served as material for

some of the most remarkable observations

on the physiological processes of vegetables

—as the Rotation of the cell-contents, and
the multiplication of the cells, so well seen

in the hairs of the stamens when young
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(PI. 38. figs. 8 & 9). The stems, petioles,

&o. afford beautiful spiral, annular, and
reticulated vessels, &c.

TRE'BIUS, Kroyer.—A genus of Crusta-
cea, of the order Siphonostoma, and family
Caligidas.

Char. Head in the form of a large buck-
ler, with the large frontal plates destitute

of sucking disks ; thorax three-jointed, seg-

ments uncovered ; legs four pairs, with long
plumose hairs, fourth pair slender, and two
branched ; antennas small, flat, and two-
jointed ; second pair of foot-jaws two-
jointed, and not in the form of a sucking
disk.

T. caudatus. Found upon the body of
the skate. Male much smaller than the

female.

Bibl. Baird, British Entamostraca, p.

280 ; Thompson, Ann. Nat. Hist. 1847, xx.

248.

TREMATO'DA.—AnorderofAnnuloida,
class Scolecida.

These are parasitic flat worms or flukes.

See Distoma.
Bibl. Huxley, JElem. Comp. Anat.
TREMELLTNL—A family of Hymeno-

mycetous Fungi, consisting of polymor-
phous, often convoluted or lobed, more or

less gelatinous masses, growing upon
branches or stumps of trees, in crevices of

the bark, or on the dead wood. The
hymenium extends over the whole of the

upper exposed surface, and, from the recent
researches of Tulasne, appears to present

remarkable characters. The gelatinous

substance of these Fungi is composed of

ramified filaments, with more or less effused

mucilage between them. In Tremella. a
portion of the filaments terminate at the

surface at first in expanded globular cells,

which become divided by vertical septa into

four somewhat pyrifbrm cells (basidia)
;

from each of these arises a slender filament

(steriyma), which terminates in a slender

point tipped with a globular spore (stylo-

spore or basidiosporc). Other filaments

coming to the surface in like mannerramify
extensively, with short divergent branches,

finally bearing numerous minute globular

bodies (spermatid), solitary or in groups of
four, which, like the basidiospores, fall off

and rest on the hymenial surface, involved
in jelly, but, unlike those, do not germinate.
The basidiospores are about 1-8000" in dia-

meter, the spermatia about 1-12000". In
Tremella mesenterica the surface covered
with basidiospores assumes a whitish co-

lour, the layers of spermatia and the jelly

are orange.

In Exidia the production of the basidio-

spores is similar; but the spores are reniform

and unilocular, about 1-2500" long and
1-5000" in diameter. Spermatia have not

been detected.

In Dacrymyces the basidia are represented

by simple clavate or bifurcated branches

at the hymenial surface, these terminating

in points bearing single reniform spores

exhibiting three septa (quadrilocular). In
germination some of these spores produce
a long filament from each loculus ; others

behave differently, producing the spermatia

of the plant, each loculus sending out a
short pointed process hearing a globular

cellule exactly resembling the spermatia of

Tremella. Other examples of Dacrymyces
bear a different kind of reproductive body,
apparently representing conidia. In these

the peripheral filaments terminate in a mass
of many-jointed 7o>-»/«-like processes,which
ultimately break up into the separate joints.

(See Dacrymyces and Exidia.)
Bibl. Berk. Brit. Flor. ii. pt. 2. p. 215

;

Ann. Nat. Hist. 2 ser. xiii. p. 406, pi. 15.

fig. 4 ; Tulasne, Ann. des Sc. Nat. 3 ser.

xix. p. 193, pis. 10-12.

TREPOM'ONAS, Duj.—A genus of In-
fusoria, of the family Monadina.

Char. Body compressed, thicker and
rounded behind, twisted in front into two
narrowed lobes, which are inflexed laterally,

and each terminated by a flagelliform fila-

ment, which produces a very lively rotatory

and jerking motion.
T. ayilis (PL 25. fig. 6). Body granular,

unequal. Length 1-11(30". Found in de-

composing marsh-water.
Bibl. Dujardin, Infus. p. 294.

TRIAR'THRA, Elir.—A genus of Rota-
toria, of the family Hydatineea.

Char. Eyes two, frontal ; foot simply sty-

liform ; body with lateral cirri or fins.

Movement jerking. Jaws two ; each bi-

dentate.

1

.

T. longiseta (PI. 35. fig. 30). Eyes dis-

tant, cirri and foot nearly three times as

long as the body. Aquatic ; length 1-21(3".

2. T. mystacina. Eyes approximate;
cirri and foot scarcely twice as long as the

body.
3. T. breviseta (Gosse). Cirri much

shorter than the body.

Bibl. Elir. Infus. p. 446 Gosse, Ann.
Nat. Hist. 1861, viii. p. 200; Pritchard,

Infus.
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TRICERA'TIUM, Ehr.—A genus ofDia-
toinaeese.

Char. Frustules free ; valves triangular,

areolar, each angle mostly with, a minute
tooth or short horn.

T.favus (PI. 13. fig. 29). Valves plane

or convex, angles obtuse, with horn-like

processes ; areolae hexagonal. Marine ; dia-

meter 1-240".

Bibl. Ehr. Ber. der Bed. Akad. 1840

;

Smith, Brit. Diatomacece, i. p. 26 ; Kiitz.

Bacill. p. 138, and Sp. Aly. p. 139 ; Bright-

well, Micr. Journ. 18-58, p. 153 ; Rahenht.
Fl. Eur. Ah/, i. p. 315.

TRIC'HIA, Hall.—A genus of Myxogas-
tres (Gasteromyeetous Fungi ) growing upon
rotten wood &c, characterized by a stalked

or sessile, simple, membranous peridium,

which bursts at the summit, whence the

densely interwoven free capillitium expands
elastically, carrying with it the spores. The
capillitium is composed of tubular filaments

(elaters), containing spiral-fibrous secondary

deposits, like theelaters oiMarchantia (PI.32
fig. 39). In some species the elaters bear nu-
merous little spinulose processes. The genus
is di visible into two groups. In the first (He-
miareyria) the dehiscence of the peridium
is obscurely circumscissile (fig. 700), the
capillitium dense ; these are always stalked,

usually of reddish colour when young.
Some species have the peridia fasciculate on
a compound peduncle (fig. 760), others

separate. In the other division ( Ooniospora)
the dehiscence of the peridium is irregular,

the capillitium lax, the peduncle short or

Fig. 760.

Trichia rubiformis.

Magnified 25 diameters.

absent, the colour at first whitish, changing
to yellow and the spores rather angular. In
T. serpula and reticulata the sessile peridia

are irregular, flexuous, serpentine or annular

bodies ; in most of the other species the

peridia are pyrifonn, turbinate, or of some
analogous form. The elaters ( PI. 32. figs. 39
& 40) are interesting objects, and form good
tests for the defining-power of the micro-

scope under very high powers. They must
be mounted in a very thin stratum of

liquid.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 319

;

Ann. Nat. Hist. vi. p. 432, 2 ser. v. p. 367

;

Fries, Syst. Myc. iii. p. 182 ; Summa Vey.

457; Greville, So. Crypt. Fl. pis. 266, 281

;

Henfrey, Linneun Trans, xxi. p. 221 ; Currey,

Microsc. Journ. iii. p. 15, v. p. 127.

TRICHINA, Owen.—A genus of Ento-

zoa, of the order Ccelelniintha and family

Nematoidea.
T. spiralis (PI. 16. figs. 16,17, 18) inhabits

the human body, forming opaque white
specks, visible to the naked eye, in the vo-

luntary muscles. The worms usually exist

singly within a cyst situated between the

muscular bundles (fig. 16). At each end of

the cyst is a group of fat-cells resembling

those (of ordinary fatty tissues. The cysts

are about 1-50" in length, elliptical or oval,

usually narrowed and slightly produced at

the obtuse ends, and consist; of numerous
structureless laminas, inwhich are frequently

imbedded minute granules consisting of

fatty or calcareous matter. ^The worm is

cylindrical, narrowed towards the anterior

end, the posterior end being obtuse and
rounded. The integument is transversely

striated or annular, and exhibits an anterior

and a posterior longitudinal muscular band.
The mouth (fig. 17 a) is situated at the an-
terior extremity, from which a small papilla

is sometimes protruded. The first part of

the alimentary canal is very narrow, and
leads to a broader sacculated portion ; this

behind the commencement of the posterior

half of the body terminates in a funnel-
shaped expansion (fig. 18 c), the remainder
of the canal being narrow and lined with
pavement-epithelium (fig. 18 d). The man-
ner in which the posterior end of the alimen-
tary canal terminates is doubtful—whether
directly continuous with the anal orifice, or
free in the abdominal cavity. M. Luschka
describes three valves as existing at the pos-
terior end of the body. At the commence-
ment of the funnel-shaped portion of the
alimentary canal (fig. 16 b) are two rounded
glandular sacs. The reproductive organs
are not well known. Just below the funnel-
shaped portion of the alimentary canal is the
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ctecal origin of a tubular sac (fig. 17 & 18 c),

containing a dark granular-looking body
(fig. 17 d; fig. 18e) near its commencement;
this extends to the posterior end of the

worm, where it either terminates in the

anus or in the abdominal cavity. Luschka
regards this as the male organ, and the dark-

looking body as the testis ; but no sperma-
tozoa have been detected.

Some of the cysts and worms are found in

a state of fatty degeneration, with granules

or globules of fat, and calcareous matter.

It appears that the Trichina of man is

derived from the food. The Trichina is

known in two different conditions. In one

it is sexually immature ; and it then inhabits

the muscles of the pig, for instance, in

vast numbers, each worm being coiled up
in its capsule or cyst. It is incapable of

further development under these circum-
stances, But if a portion of the muscle be

eaten by a warm-blooded vertebrate animal
and so introduced into the alimentary canal,

the immediate development of young Tri-

china is the result. The immature worms
escape from the cysts, grow larger, develop

sexual organs, and produce vivipavously a
numerous progeny. The young Trichina

thus produced perforate the walls of the

digestive system, and after working into

the muscles become encysted.

Three or four other doubtful species have
been described.

Bibl. Owen, Trans, of Zool. Soc. i. p. 315;
Luschka, Siebold 8f Kiillikcr's Zeitschr. iii.

69 ; Bristowe and Rainey, Trans. Path. &oc.

v. 274 ; l)uj. Hist. Nat. d. Helminthics, p.

293 ; Ilerbst, Ann. des Sc. Nat. 3 se"r. xvii.

;

Kobelt, Valentin's Bepertorium, 1841 ; Leuc-
kart, Ureters, it. Trichina; Bakody, Sicb. it.

Koll. Zcit. 1872, p. 422 ; Virchow, Qu. Mic.
Jn. 1861, p. 44 ; Cobbold, Entozoa § Domes.
1'arasit. and Pagenstecker quoted therein,

p. 121.

TRICHOCEPIIALUS,Goeze.—Agenus
of Entozoa, of the order Cadelmintha, and
family Nematoidea.

Char. Body elongate, composed of two
parts, the anterior longer and capillary, the
posterior becoming suddenly broader ; spi-

culum of male simple, loug, and surrounded
by a sheath.

The species occur in the large intestine,

principally the cajcum of man and the mam-
malia.

T. dispar (PL 1 6. tig. 19, the male ; fig. 21,
the female, in which the narrowed portion
is too short).

Anterior portion of the body spiral in the

male, containing the oesophagus only, or

the first moniliform portion of the intestine

;

posterior portion containing the rest of the

intestine and the reproductive organs. Anus
situated at the posterior obtuse end of the

body. Integument transversely striated,

and with a longitudinal band studded with
papilhe (PI. 16. fig. 20). Oviduct termi-

nating at the point of junction of the two
portions of the body ; ova (fig. 21 a) oblong,

covered by a resistant shell, with a short

neck at each end.

Bibl. Dmaxdin, Helminthes, p. 30; Owen,
Todd's Ci/ei. Anat. iy Phys. art. Entozoa

;

Wedl, Pathol. Histolog. p. 787; Leuckart,

Qu. Mic. Jn. viii. p. 108.

TRICHOCOLE'A, Nees.—A genus of

Jungermannieoe (Ilepatica? ), containing one
British species, T. (June/.) fomentella, grow-
ing in moist places in the west and north of

England, Scotland, and Ireland. It is re-'

markable for the character of the leaves,

which are cut up into compound capillary

segments, giving the plant a spongy texture.

Colour pale.

Bibl. Hook. Brit. Flor. ii. pt, 1. p. 127;
Brit. Jung. pi. 36 ; Eckart, Synops. Jung.

pi. 6. rig. 49 ; Endlicher, Gen. Plant. Supp.

1. no. 472, p. 15.

TRI'CIIOCYSTS. See Ikfusoeia, p.

401.

TRICHO'DA, Midi., Ehr.—A doubtfid

genus of Infusoria.

T. angidata (PL 25. fig. 7). Body oblong,

obliquely and irregularly folded or angular,

frequently with one or more superficial

vacuoles. Aquatic ; leugth 1-900".

T. pyriim, U.=Leucophrys carnium, E.

Bibl. Ehr. Infos, p. 306 ; Duj. Infus.

p. 395.

TRICTIOPAC'TYLUS, Duftrar—A ge-

nus of Araehnida, of the order Acarina, and
family Acarea.

Bibl. Bufour, Ann. des Sc. Nat. 2 se>.

xi. p. 276 ; Gervais, Walckcnaer's Aptcres,

iii. p. 266.

TUICIIOPEC'TES, Nitzseh.—A genus
of Anoplurous Insects, of the family Thi-
lopteridw.

Char. Antenna) filiform, three-jointed
;

maxillary palpi none or inconspicuous

;

mandibles two-toothed ; tarsiwith one claw.

T. /(das (PL 28. tig. 6). Abdomen pale

fulvous ; head and thorax ferruginous yel-

low ; head subquadrate, with two black spots

in front, and a black lateral band on Bach

side ; abdomen oval.
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Common upon dogs, especially pitppies.

Bibl. Benny, Anoplur. Monograph, p. 186.

TRICHODER'MA, Pers.—A genus of

Fungi placed by Fries among the Gastero-

mycetes. The plants are characterized by
a roundish peridiuni composed of inter-

woven, ramified, septate filaments, evanes-

cent at the summit; the spores minute,

heaped together, at first conglobated. T.

viride, growing on fallen trees, has a white

villous peridiuni, and dusky-green globose

spores. The peridia appear as scattered

spots 1-20 to 1-8" or more in diameter. It

is a conidiiferous state of Hypocrea rufa.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 323

;

Greville, Sc. Crypt. Fl. pi. 271; Fries,

Summa Veq. p. 417.

TRICHODES'MIUM,Ehrenb.—A genus

of microscopic Alga}, apparently belonging

to theNostochaceo3,discovered by Ehrenberg

to produce the red colour over large tracts in

the Red Sea, and found also in the Atlantic

and Pacific Oceans by Darwin and Hinds,

and in the Chinese Sea. No vesicular cells

or spermatic ceils have been detected ; hence

the characters are as yet imperfect. Mon-
tague has separated the plant of Hinds from
Ehrenberg's ; and Kiitzing characterizes the

two species in his Sp. Algarum, and figures

them in his Tabula Fhycologicce; but neither

the figures nor the descriptions indicate any
very marked differences.

T. Ehrenbergii, Montagne. Blood-red (at

length becoming green) ; bundles widish,

confluent ; filaments 1-3000" iu diameter,

joints about twice as wide as long. Found
floating in vast strata in the Red Sea by
Ehrenberg and Dupont, and in the Yellow
Sea (China) by Mollien, Bellot, and
others.

For further information on the species,

and on the red coloration of the sea by
plants, see Montague's papers in the Annates

des Sc. Naturelles, 3 ser. ii. p. 332, vi. p. 262 ;

4 ser. i. p. 81 ; Ann. Nat. Hist. 2 ser. xix.

p. 431 ; Rabenht. Fl. Fur. Ala. ii. p. 161.

TRICHODI'NA, Ehr.—A genus of Infu-

soria, of the family Vorticellina.

Char. No tail, nor pedicle ; cilia absent

from the surface of the conical or discoidal

body, but forming a frontal crown or a tuft

;

oral orifice not spiral.

1. T. pcdiculus (TJrceolaria stellina,~D.)

(PI. 24. fig. 16). Body discoidal, the

under and upper surfaces each with a crown
of cilia.

Parasitic upon Hydra vulgaris and viridis.

Breadth 1-575 to 1-290". On the under

surface is an annular undulatory membrane
;

and within and at the base of this is a horny
ring, with an outer and inner row of teeth,

forming an organ of adhesion.

2. T. mitra. Parasitic upon Pkmaria torva.

3. T. grandinella and T. vorax on Hal-
terina.

4. T. tentaculata. Body discoidal, cilia

large, forming a tuft ; a styliform, tentacle-

like process present. Aquatic ; diameter
1-290".

Bibl. Ehrenberg, Infus. p. 265; Dujardin,

Infus. p. 527 ; Siebold, Vergl. Anat. p. 12 ;

Siebohl and Kolliker
,

s Zeitschr. ii. p. 361

;

Stein, Infus. p. 174 ; Claparede et Lachmann,
Etudes, p. 128.

TRIOHODINOP'SIS, Clap, et Lack—

A

genus of Ciliate Infusoria, the position of

which in the classification is doubtful.

Char. Resembles externally one of the

Vorticellina, but it is covered with well-

developed cilia. The species, T. paradoxus,

inhabits in myriads the intestines of Cyclo-

stoma elegans.

Bibl. Claparede et Lachmann, Etudes,

p. 152.

TRICHODIS'CUS, Ehr.—A genus of

Rhizopoda, family Actinophryina, D.
Char. Body depressed, stalkless ; seta-

ceous tentacles forming a simple row at the

margin of the body.

T.sol (PI. 25. fig. 8). Body suborbicular,

hyaline or yellowish, tentacles variable.

Aquatic ; diameter 1-432 to 1-216".

Bibl. Ehr. Infus. p. 304.

TRICHOGAS'TRES (Puff-balls).—& fa-

mily of Gasteromycetous Fungi, character-

ized by the contents of the leathery peridiuni

breaking up when mature into a pulverulent

mass of spores and filaments, without a
central column, the whole being expelled by
the bursting of the case (see Gastehomy-
cetes).
Bibl. Berkeley, Ann. Nat. Hist. iv. p. 155;

Tulasne, L. R. and C, Ann. des Sc. Nat.

2 ser. xvii. p. 1.

TRICHOLO'MA, Fr.—A subgenus of
Agaricus belonging to the white-spored

series, characterized by the gills being
sinuated behind. A. gumbosus is an excel-

lent article of food, appearing in rings about
the end of April or beginning of May.

Bibl. Fr. Syst. Myc. i.p. 36; Berk. Outl.

p. 97 ; Sow. t. 281 ; Hass. i. t. 83 ; Cooke,
Handb. p. 20.

TRICHOMANES, LiDn.—A genus of
Hymenophyllaceous Ferns, of elegant and
delicate habit.
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Fig. 761. Fig. 702.

Triehornanes alatum.

Fig. 761. A pinnule. Magnified 5 diameters.

Fig. 762. Section through a sorus, showing the vein

prolonged as a columella, and continued out beyond the

border. Magnified 25 diameters.

Fis\ 763.

A sporange, with horizontal annulus. Magnified 100

diameters.

TRICTI0M'0NAS,Duj.—A genus of In-

fusoria, of the family Monadina.
Char. Body ovoid or globular, becoming

drawn out when adherent to the slide, hence

sometimes exhibiting a tail-like prolonga-

tion ; an anterior flagelliform filament pre-

sent, with a group or row of vibratile cilia.

1. T. vaginalis (PI. 25. fig. 0). Body
glutinous, nodular, unequal, frequently be-

coming agglutinated to other objects; move-
ment vacillating. Length 1-2500". Found
in morbid vaginal mucus.

2. T. limacis (PI. 25. fig. 10). Body ovoid,

smooth, pointed at each end ; movement
forwards, by revolution upon its axis.

Length 1-1600". Found in the intestine of

TAmax agrestis.

Bibl. Bujardin, Infus. p. 299.

TRICHO'PH'RYA, Clap, et Lach.—

A

genus of Acinetina.

Char. Body fixed onto objects without a
peduncle, no sheath, suckers not branched
but disseminated in groups over the surface.

Contractile vesicles numerous, nucleus
band-like.

One species, T. cpistylidis, parasitic on
Epistylis plicaiilis.

Bibl. Claparede et Lachmann, Etudes,

p. 386.

TRICTIOPUS, Clap, et Lach.—A genus

of Trichodina (Ciliate Infusoria).

Char. Body depressed, and furnished

with a bundle of long cirri, which is im-
planted on the ventral side near the pos-

terior extremity of the bod}'.

One species, T. dysteria, from the sea at

Bergen.
Bibl. Claparede et Lachmann, Etudes,

p. 338.

TRICHOR'MUS (Anabana, Bory, Bre-

bisson, Kiitzing, Moutagne, &c).—A genus
of Nostochacere (Confervoid Alga?), grow-
ing on wet earth, or rising to the surface of

lakes, brackish ditches, &c, forming an in-

determinate stratum, at first nearly colour-

less and transparent, with the filaments

sparingly scattered through the mass ; the

filaments afterwards increasing rapidly in

number, causing the mass to become opaque,

deep bluish green, and occasionally mottled
with brown, especially beneath. The fila-

ments are mostly short, moniliform, and
frequently as much curved as in Nostoc.

The cells are more or less globular ; and the

spermatic cells resemble the ordinary cells

more in this than in the allied genera. The
filaments closely resemble those of Nostoc

;

and some of the floating aquatic species can

only be distinguished from that genus by
the absence of definite form or size, and of

the hardened periderm. It differs from
DoUchospermum in the globular shape of

its sporangia, and from Spha-rozyga and
Cylindrospermum in the arrangement of its

vesicular and spermatic cells, which are

in Trichormus separated by ordinary cells.

In PL 4. fig. 2, we have represented what
appears to be a new species.

Bibl. Ralfs, Ann. Nat. Hist. 2 ser. vol. v.

pi. 8 ; Rabenht, Fl. Eur. Alg. ii. 293.

TRICHOSPO'BIUM, Fr'.—A genus of

Mucedines (Hyphomycetous Fungi), nearly

allied to Botrytis, characterized by a ea?s-

pitose mycelium, whence arise fertile conti-

nuous filaments, bearing solitary, simple,

acrogenous spores. T. nigrum = Sporutri-

chum nigrum, Fries {Syst. Myc^)
}
Botrytis

nigra, Link.

Bibl. Fries, Summa J'eg. p. 492; Grev.

Sc. Crypt. Fl. pi. 274.

TBiCHOSTOMUM, Hedw.—A genus
of Pottinceous Mosses, so called from the

hair-like peristome, resembling closelv that

of Babbula (Tortula), but with the teeth

straight instead of twisted ; in T. rigididum,
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however (fig. 704), Fig. 704.

there exists a slight

curling even in this

genus. The Trichosto-

ma grow on the ground
and on stones.

TRICHOTHE'-
CIUM, Link. (Diplo-

sporium ejusd.). — A
genus of Mucedines
(Hyphomycetous Fun-
gi), growing upon dead
sticks, herbaceous parts

of plants, &c, forming
.

a crespitose entangled "'

mycelium, from which °,ith (iiiform teeth.

arise erect fertile fila- Magnified lOO diameters.

ments, bearing at the

summit a few acrogenous, free, didymous
spores. From some observations recently

published by Hoffmann, and confirmed by
Bail, the spores of T. roseum, when they

germinate, produce a mycelium whence
arise fertile filaments of Verticillium ru-

berrimum, the " spores " of which they con-

sequently consider to be the spermatid of this

plant. Several species are British, as T.

roseum, oborutum (Dacti/lium, Berk.).

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 348

;

Ann. Nat. Hist. vi. p. 437, pi. 14 ; Greville,

So. Crypt. Fl. pi. 172 ; Fries, Summa Vey.

p. 492 ; Hoffmann, Botan. Zeit. xii. p. 249

(1854) ; Bail, ibid. xiii. p. 073 (1855).

TRICHY'DRA, Wright.—A genus of

Hydroida of doubtful position in the classi-

fication.

Char. Stem creeping, branched ; hydro-

theere rudimentary, consisting of very short

tubular processes given off at intervals from

the creeping stem
;

polypites cylindrical,

very slender and extensile, with a short

conical proboscis. Reproduction un-

known.
Bibl. Hincks, Brit. Hyd. Zooph. p. 215.

TRILOCULI'NA, D'Orb.—A subgenus

of Miliola, with the chambers aggregated

on three opposite faces, embracing, three

only apparent.

Many species, both recent and fossil.

M. (TV.) triyonula (PL 18. fig. 4).

Bibl. Williamson, Bee. Brit. For. p. 84
(Miliolina) ; Carpenter, Introd. For. p. 78.

TRINA'CRIA, Heib.—A genus of Dia-

tomacese.

Char. Frustules with three broad, bi-

spined, equal-lengthed processes, margin
pearly, angles naked. Danube.

Bibl. Rabenht. Ft, Eur. Alg. i. p. 317.

Fig. 705.

TRINE'MA, Duj.—A genus of Rhizo-
poda, family Actinophryina.

Char. Carapace membranous, diaphanous
elongate-ovoid, narrower in front, with a

large oblique lateral orifice ; expansions two
or three, filiform, very slender, as long as

the carapace.

T. acinus = Difflityia enchelys, E. (PI. 25.

fig. 11, after Ehr. In Dujardin's figure the

expansions are represented as much more
slender). Aquatic.

Bibl. Duj. Infus. p. 249; Clap. etLach.
Etudes, p. 455.

TRIOPHTHAL'MUS, Ehr.—A genus of

Rotatoria, of the family Hydatinasa.

Char. Eyes three, red, cervical, in a trans-

verse row ; foot forked.

Jaws single-toothed.

T. dorsalis (PI. 35. fig. 31). Body crys-

talline, turgid, suddenly attenuated at the

foot, which is half the length of the body.
Aquatic ; length 1-48 to 1-30".

Bebl. Ehrenberg, Infus. p. 450; Pritchard,

TRIPHRAG'MIUM, Link.—A genus of

Uredinei (Coniomycetous Fun-
gi), distinguished by their tri-

locular spores (fig. 705). T.

ulmarice ( Uredo ulmarim, Brit.

Ft.), grows upon the leaves of

Spircea ulmaria, forming orange,

subsequently blackish, effused

patches, bursting from beneath
the epidermis. Tulasne has Triphragmium

shown that it possesses all three A $S£te
forms of reproductive structure spore,

of the Uredinei, viz. 1. spermo- Magnified 350
... _,- c\ tt 7 diameters.

oonmvfiiu spermcaia; 2. Uredo-
fruits, with ellipsoid or globose stylospores

;

and 3. perfect fruits, arising either among
the stylospores or in special sori containing
stipitate, three-lobed spores (fig. 705), each
lobe of which is unilocular and exhibits a
single pore in its black tubercular outer coat.

The last germinate in the spring, aud pro-

duce from each pore a tubular filament

which becomes divided into four or five

chambers, from three or four of which arise

single styliform processes (steriymata), each
bearing a small smooth spherical " spori-

dium." The globular stylospores also ger-

minate (in the first summer), but produce
only a long filiform process, probablythe rudi-
ment of a new mvcelium. (See Ukedinei.)

Bibl. Berk. Brit. Fl. ii. pt. 2. p. 308

;

Tulasne, Ann. des Sc. Nat. 4 seY. ii. p. 181,
pi. 10 ; Fries, Summa Vey. p. 513 ; Currey,
Micr. Journal, v. p. 120.
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TRIPOSPO'RIUM, Corda.—A genus of

Dematiei (Hyphouiycetous Fungi), charac-

terized by the three-lobed septate spores. T.

Fig. 766.

Triposporium elegans.

Magnified 200 diameters.

elegans (fig. 766) has been found in this

country on bare oak-trunks. Another spe-

cies, T. Oardneri, forms a blight in the coffee

plantations of Ceylon.

Bibl. Berk. Ann. Nat. Hist. 2 ser. vii.

p. 08 ; Hortic. Journal, iv. p. 8.

TRITAX'IA, Reuss. See Textularia.
Bibl. Reuss, Sitzungs. Ak. Wien, xliv.

383.

TRI'TON,Laur.(water-newts).—Agenus
of Reptiles.

If a male and female T.cristatus (fig. 767),

Fig. 767.

one of the common water-newts, be kept in

a glass jar with healthy water-plants, they

will lay their eggs upon them. The larva?

are very beautiful microscopic objects for

showing the circulation in the gills and

tail, the chorda dorsalis and the embryonic

tissues ; they should be kept in a vessel

separate from the parents ; otherwise these

will devour them.

The injected skin of T. pahstris, the large

water-newt, forms a beautiful opaque object,

showing the loose capillary network, which
contrasts well with the brilliantly mottled

skin.

Bibl. Bell, British Reptiles.

TROCHAM'MINA, Parker and Jones —
A variable genus of Arenaceous Foramini-
fera, very near Lituola ; shell opaque, sandy,

smooth ; moniliform, serpentine, folded,

discoidal, or suhnautiloid and rotalioid

;

segmentation mostly obsolete except in the

last. Very many species or varieties, recent

and fossil. 7V. incerta, PI. 18. fig. 14.

Bibl. Parker and Jones, Q. J. Oeol. Soc.

xvi. 304 ; Ami. N. R. 4, iv. 386 ; Carpenter,

Introd. For. p. 141.

TROCHIL'IA, Duj.—A doubtful genus
of Infusoria, of the family Ervilina.

Cliar. Body irregularly oval, narrower in

front, where there are some vibratile cilia
;

carapace obliquely furrowed,slightlytwisted,

and terminated behind by a movable
pedicle ; no distinct mouth.

T. sigmoides (PI. 25. figs. 12 & 13).

Fig. 12 represents the animal undergoing
transverse division.

TROMBIDI'NA.—A family ofArachnida,

of the order Acarina.

TROMBID'IUM, Latr. — A genus of

Arachnida, of the family Trombidina.

Char. Palpi large, free ; mandibles un-
guieulate; body turgid, bearing the four

posterior legs, and an anterior narrow
movable prominence, upon which the eyes,

the four anterior legs, and the mouth are

situated ; anterior legs longest.

The species are numerous and not well
characterized.

1. T. phalangii (PI. 2. fig. 37). Body
subtriangular, angles obtuse ; of a velvety

appearance, from the presence of numerous
plumose hairs ; eyes two, placed upon auri-

cular appendages.

An external parasite of Phalangium (the

harvest-spider) and insects, at least in its

early hexapodous stage.

2. T. ehngatum. Crimson ; eyes approxi-

mate. Found under stones.

3. T. cinereum (PI. 2. fig. 40) {Rhjneho-

lophtts cincr, Dug.). Body with brown and
greyish-white spots; hairs spathulate: eyes

two on each side. Length 1-12". Found
in ditches amongst plants and stones.

4. T. autumnale (PI. 2. fig. 38) (LeptiU

autumn.). The harvest-bug. This well-

known but imperfectly examined araehni-

dan insinuates itself into the human skin in

autumn, causing troublesome irritation. It

is found on plants and the stubble of corn-

fields, and may easily be caught by tying a

white pocket-handkerchief around the legs,

and walking through stubble-fields. The
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young form with six legs is most frequently

met with.

Bibl. Duges, Ann. des Sc. Nat. 2 ser. i.

p. 36 ; Gervais, Walchenaers Apteres, iii.

p. 178 ; Johnston, Transact, of Berwick-
shire Naturalists' Club, 1847, p. 221 ; Koch,
Deutschl. Crust. Myriap. fyc.

TRUNCATULI'NA, D'Orb. — A sub-

genus of Planorbulina. Shell discoidal,

plano-convex, thick or thin, lobular or neat,

adherent by the flat face ; orifice slit-like,

slightly apparent above and continued be-

neath, along the line of suture, as far as the

second or third chambers.
Many recent and fossil species. PI. (7V.)

lobatula (PI. 47. fig. 9) ; very common,
attached to sea-weeds.

Bibl. Williamson, Pec. For. p. 59 ; Car-

penter, Introd. For. p. 207 ; Parker & Jones,

Phil. Trans, civ. 381.

TRYBLIONELLA, Smith.—A genus of

Diatoinacere.

Char. Frustules free, linear or elliptical

in front view ; valves plane, with parallel

transverse (tubular ?) strire, and submargi-

nal or obsolete aire.

In some a median line is present, in

others not. The aire are not marginal, as

in Surirella, but arise from the surface of

the valves, as shown by the diagram of a
transverse section in PL 13. fig. 32.

T. scutellum (PI. 13. fig. 30).

T. gracilis (PI. 13. fig. 31).

Bibl. Smith, British Diatomac. i. p. 35;
Rabenht. Fl. Eur. Alg. i. p. 347.

TRYPANOSOMA, Gruby. See Mem-
branes, undulating, and Undulina.
TUBER, Mich. Ssee Tuberacei.
TUBERA'CEL—A family of Ascomyce-

tous Fungi, growing underground or upon
the surface, of more or less round form, and
solid, fleshy texture, excavated with sinuous

cavities lined by asci containing usually

four or eight spores, elegantly reticulated

or spinulose (figs. 708-770). The internal

substance either dries and grows hard, or

falls into a flocculent powder with age.

Tuber cibarium is the common truffle.

Sections of the marbled internal substance

show this to be composed of interlacing

branched filaments, forming fleshy convo-
lutions, between which serpentine cavities

are alternately excavated ; branches of the

filaments free at the surface of the lacunre

bear spherical sacs (asci), each containing

four globular spores of yellow-brown colour,

having an elegantly reticulated outer coat.

When the spores germinate, they produce

a subterraneous cottony mycelium, which
after a time presents villous nodules, in the
interior of which the peridia are developed

;

as these advance, the villous coats gradually

vanish, together with the mycelial struc-

Choiromyces leonis.

Fig. 768. A peridium. Nat. size.

Fig. 769. An ascus with spores. Magnified 400 dia-
meters.

Fig. 770. Vertical section of a peridium.

ture, and the mature peridia appear free,

either a little beneath (Tuber cibarium) or
upon the surface (T. album) of the soil (see
also Elaphomyces).

Bibl. Berk. Brit. Flora, ii. pt. 2. p. 227

;

Tulasne, Ann. des Sc. Nat. 2 ser. xvi. p. 5,
3 ser. p. 348 ; Monog. Fungi Hypogaii, Paris,

1851 ; Ann. Nat. Hist. 2 ser. viii. p. 19

;

Lespiault, Ann. des Sc. Nat. 3 ser. ii. p. 316

;

Vittadini, Mono//. Tuberacearum ; Monog.
Lyeopod. Mem. Turin Acad. 2nd ser. v.p. 145.
TUBERCLE or Tubercular matter.

—In structure, tubercle, like the other
lymph omata, consists of lymphatic cells

contained in the meshes of a very delicate
reticulum. The cells much resemble lymph-
corpuscles, and like tliem vary in size ; and
many contain a small distinct nucleus. In
addition to these, there are a few larger cells

containing two or even three nuclei. The
nucleated cells are exceedingly destructible,

so that often more free nuclei than cells are
visible. The network within which these
elements are enclosed, consists either of very
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delicate fibres or of a homogeneous transpa-

rent-looking tissue. In most cases it is so

delicate that it can only be recognized with
difficulty, and the tubercle appears to con-
sist entirely of closely crowded cells. Some-
times it is well marked ; and then the tuber-

cular granule is of a tough and fibrous con-
sistence. The granulation blends insensibly

at its margins with the surrounding tissue

;

and the cells in the external parts are more
perfect than those in the centre, where,
owing to the rapid retrograde metamorphosis
which takes place, nothing is seen but the

fine granular dtSbris.

Tubercle appears invariably to originate

from tissues belonging to the lymphatic
sj'stem ; and the tissue which surrounds the

small arteries in every situation, constituting

the lymphatic sheaths, is that from which
it most frequently springs. The small cells

in this situation multiply at separate centres,

and thus miliary nodules are produced
around the vessel. As they gradually develop
they gradually compress the vessel, and may
finally occlude it. Tubercle may originate

in the same way from adenoid tissue in any
situation, and especially from that which
exists in the lungs in the neighbourhood of
the minute bronchi. Tubercle invariably

undergoes a retrogressive change ; its ele-

ments being essentially unstable in their

,

nature, become the seat of an early and
rapid decay. The change commences in the

centre of the granulations, and consists in

the atrophy and incomplete fatty metamor-
phosis of the closely crowded cellular ele-

ments, constituting what is termed casea-

tion. The translucent and grey granulations

thus become opaque and yellowish. This
yellow tubercle is merely a stage of the

grey granulation. The caseous tubercle

may subsequently soften or gradually dry
up into a firm cheesy mass, which may be
ultimately calcified (Green). (See PI. 30.

figs. 8 & 9.)

Bibl. Green, Path. 8/- Morb. Anat. 1871,

p. 145.

TUBERCULA'RIA, Tode.—A supposed
genus of Stilbacei ( Hyphomycetous Fungi),

but apparently only preparatory forms of

Sphperiaeeous Fungi. T. vulgaris is a state

of Nectria (Sphceria) einnabarina ; it is ex-

tremely common in autumn and winter, on
dead sticks, damp wooden palings, stumps,

&c, forming scarlet-orange rounded nodules.

TUBICLA'VA, Allman.—A genus of

Athecate Ilj'droida.

Char. Stems erect, simple or branched,

given off at intervals from a creeping stolon

;

ccenosarc invested by a polypary
;
polypites

claviform, with scattered filiform tentacles.

Reproduction by means of fixed sporosacs
borne in clusters on the body of the poly-
pite, immediately behind the posterior ten-
tacle, or on the summit of very short stems
developed on the creeping base.

Bibl. Hincks, Brit. Hijd. Zooph. p. 10;
Allman, Ann. 2V

r
. H. 3 ser. xi. p. 9, 1863.

TUBIC'OLA.—An order of Annelida.
TUBICOLA'RIA.—A genus of Floscu-

larisea.

Bibl. Pritchard, Infus. pp. 6(36 & 668.
TU'BIFEX, Lamk.—A genus of Annu-

losa, of.the order Oligochreta.

Char. Body filiform, attenuated at the
ends, pellucid, with four rows of setas—two
dorsal and two ventral.

The worms live and burrow in the mud
of stagnant pools or the still parts of
rivers, giving it a red appearance. When
the water or mud is disturbed, the red
patches instantly disappear, from the re-
traction of the animals. Length from 1-5
to 3-4" or more.
They are transparent, and show well the

alimentary canal, with its peristaltic ac-
tions, and the cilia lining it, the blood-
vessels and their movements, with the loops
bathed in the chylaqueous liquid, and the
coiled water- (respiratory or renal) vessels
with their cilia.

Bibl. Schmidt, Midlers Archill, 1846,
p. 406 ; Duges, Ann. des Sc. Nat. 2 ser. xv.

p. 319; Johnston, Ann. Nat. Hist. 1845,
xvi. p. 443 ; E. Bay Lankester, Qu. After.

Jvurn. 1871, p. 180.

TUBULA'RIA, Linn. — A genus of
Hydroida, and family Tubulariidas.

Bibl. See Tubtjlaeiid^:.
TUBULARI'IILE.—A family of Athe-

cate Ilydroida.

Char. Polypites flask-shaped, with two
sets of filiform tentacles, one oral, the other
near the base.

Tubidaria. Stem twisted, branched or
unbranehed ; tentacles filiform in two rows

;

gonophores on short footstalks, clustered at

the bases of the lower tentacles.

Corymorpha. Partly enclosed : polvpi-
dom short, thin, membranous, swollen at

the base, which is immersed in the sand

;

polype single, head club-shaped, encircled

at the base by long filiform tentacles, and a
circle of short ones around the tip.

Ectophura. With free medusiform go-
nozooids.
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Bibl. Hincks, Brit. JETyd. Zooph. p. 114;
Lister, Phil. Trans. 1834 ; Johnston, Brit.

Zooph. 48 ; Mummery, Qu. Micr. Jn. 1853,

p. 28 ; T. S. Wright, Edinb. New Phil. Jn.

1858, p. 113 ; Allnian, Ann. N. Hist. July
1859, and July 1864 ; Van Beneden, Mem.
sur les Tabid.

TUBULIP'ORA, Lam.—A genus of In-
fundibulate Cyclostomatous Polyzoa, of the
family Tubuliporidoe.

Many British species. Some of them are

common upon shells, sea-weeds, &c.
PI. 33. fig. 30 represents a species (not

British).

Bibl. Johnston, British Zoophytes, p. 266.

TUBULIPORTDJ3.—A familyjof Infun-
dibulate Cyclostomatous Polyzoa.

Char. Polypidom calcareous, massive,

circular, lobed or divided dichotomously

;

cells long, tubular, with a round, prominent,
unconstricted orifice. Genera :

1. Tubulipora. Wart-like, with a defined

base ; cells suberect, aggregated or in imper-
fect rows, more or less free at the end.

2. Diastopora. Incrusting, undefined
;

cells alternate,tubular, liorizontal,iuimersed,

with a raised circular orifice.

3. Ichnonea. Divided dichotomously,
erect ; cells on one side, tubular, in trans-

verse rows, divided into two sets by a median
longitudinal line.

4. Pustulipora. Erect, cylindrical; cells

semi-immersed, on all sides, orifices pro-

minent.

5. Alecto. Creeping, adherent, irregularly

branched ; cells horizontal, in one or more
rows, their ends free.

Bibl. Johnston, British Zoophytes, p. 264

;

Gosse, Mar. Zool. ii. p. 7.

TUMOURS. — Non-inflammatory new
formations. For Fibro-plastic,fibro-nuclea-

ted, recurrent fibroid, and myeloid tumours,

see Sarcomata.
The fully developed connective tissue

originates thefibromata or fibrous tumours.

They present the same variations as those

met with in connective tissue. Some are

composed of firm, dense fibrous tissue, such
as constitutes tendons ; others are larger

and resemble the connective tissue of the

cutis. The fibres which constitute the

greater part of the growth may be closely

interlaced without any definite arrangement,

or they may be grouped in bimdles of various

sizes. The cells or connective-tissue cor-

puscles are very few in number, and usually

only become visible on the application of

acetic acid. They are often minute spindle-

shaped, fusiform, or stellate bodies, the
latter having- processes of varying length,

which communicate with those from neigh-
bouring cells. They contain in some in-
stances an oval nucleus. The slower the
growth the smaller and less numerous are
the cells.

Oummata consist of a granulation tissue,

formed by the rapid production of an em-
bryonic connective tissue, which then is

analogous to the structure of inflammatory
granulations. They are very incompletely
organized, and soon undergo retrogressive

changes; and hence the growth is ultimately

made up of atrophied, degenerated, and
broken-down cell products, imbedded in an
incompletely fibril] ated tissue.

Myxomata are tumours consisting of
mucous tissue, and are closely allied to the
sarcomata. Mucous tissue is a translucent

and succulent connective tissue, the inter-

cellular substance of which yields mucin.
These tumours always originate from one
of the connective tissues. Adipose tissue

is their favourite seat ; they grow from bone
(medullar}' tissue of), the connective tissues

of organs, of the brain, spinal cord, and
nerves. They are usually incapsuled ; and
their growth is slow and often very great.

They are of a peculiar soft gelatiniform
consistence, and of a pale greyish or reddish-
white colour. On scraping the cut surface

they yield a tenacious mucilaginous liquid,

in which may be seen the cellular elements
of the growth. The cells are angular and
stellate, with long anastomosing prolon-
gations and trabecule ; and others are iso-

lated, fusiform, oval, or spherical, with one
or two nuclei.

Lipomata. Fatty tumours resemble adi-

pose tissue, and consist of cells containing

fat united by a variable quantity of connec-
tive tissue.

The JEnchondromala and Osteomata are

tumours consisting of cartilage and bone
respectively ; and the Lymphomata are new
formations consisting of lymphatic or, as it

is usually termed, adenoid tissue.

The Papillomata, such as warts, horny
growths, polypi, originate from the skin

and mucous membranes, of whose tissues

they may be called exaggerations. The
adenomata, or tumours of glands, are new
formations of gland tissue. They resemble
the racemose glands, and consist of nume-
rous small saccules or tubes filled with
squamous or cylindrical epithelium-cells.

These are grouped together, being merely
3f
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separated by a small amount of connective

tissue in which are blood-vessels.

The carcinomata, or cancers, are new
formations consisting of cells of an epithe-

lial type,without anyintercellular substance,

grouped together irregularly within the

alveoli of a fibrous stroma. There are the

four following varieties—scirrhus, ence-

phaloid, epithelioma, and colloid. These,

although all possessing the same general

characters, present certain structural dif-

ferences which serve to distinguish them.
As a class, the carcinomata consist of cells

of an epithelial type ; and they are charac-

terized by their large size, diversity of form,

and by the magnitude and prominence of
their nuclei and nucleoli. In size they vary
from 1-000 to 1-1800", the majority being
about five times the size of a blood-cor-

puscle. They are :—
Scirrhous, fibrous, or chronic cancer,

characterized by a large amount of the
fibrous stroma. The cell-growth may be
luxuriant at first, but it soon subsides. See
SciniiHors cancer, page 089.

Encepludoid, medullary, or acute cancer,

differs from scirrhous principally in the

great rapidity of its growth, the small

amount of its stroma, and the amount of

its cell-structure. It is soft, with a brain-

like consistence, the central portions being
often diffluent.

Epithelioma always grows in connexion
with cutaneous or mucous surfaces ; and its

cells resemble the squamous variety of epi-

thelium. They vary in size from 1-800 to
1-1000" in diameter, and usually, but not
invariably, contain a single nucleus. The
arrangement of the cells is peculiar : the
majority of them are situated on irregular

tubular-shaped lobules ; others are less re-

gularly grouped in masses of various sizes

amongst the meshes of the stroma. As the
cells increase in number, they become ar-

ranged concentrically in groups so as to

form globular masses. In these masses, as

the epithelium multiplies, the peripheral

layers of cells become flattened by pressure.

These are the concentric globes or epithelial

nests characteristic of this form of cancer.

The stroma presents every variety between
rapidly growing embryonic tissue and dense
fibrous tissue, round, oval, fusiform, caudate,

polygonal, and the variation in form is

usually produced by pressure. The nuclei

are large and prominent, and are round or
oval, and contain one or more bright nu-
cleoli. One or two nuclei may be present

;

but in some forms there are many in each

cell. The cells rapidly undergo retro-

gressive changes, and then contain much
molecular fat, and they are often so readily

destructible that more free nuclei than
cells are visible. Cells precisely the same
as these are met with in other growths and
in normal tissues ; so that there is no specific

"cancer-cell." It is the general character

of the cells, together with their distribution

in the meshes of a fibrous stroma, that de-

termines the nature of the growth to which
they belong. The stroma varies consider-

ably in amount, being much more abun-
dant in some forms of cancer than in others.

It consists of a fibrillated tissue forming
alveoli which communicate ; and its struc-

ture varies with the rapidity of its growth.
If this be rapid, it will contain numerous
round spindle-shaped cells ; but, on the
oilier hand, if it be slow, or has ceased, there

will be few cells, and the tissue will be
densely fibrillated. The blood-vessels are

in the stroma ; and hence the cancers differ

from the sarcomata, where the blood-

vessels ramify even amongst the cells, and
are not restricted to the stroma.

Colloid, or alveolar cancer. In this form,

which appears to be. really a variety of the

others, the alveoli of the stroma are well

marked and more or less spherical in shape.

Within them is contained a gelatinous or

colloid material, which is a glistening, trans-

lucent, colourless, or yellowish substance

of the consistence of thin mucilage or size-

gelatin. In the main it is perfectly struc-

tureless; within it, however, are imbedded
a very great number of epithelioid cells,

which also contain the same gelatinous

substance. They are large and spherical,

and are distended with the substance, being
imbedded in it also.

Myomata, neuromata, and anijiomata

are muscular, nervous, and vascular tu-

mours respectively,—the first two haviug
some of the usual microscopic characteristics

of muscle and nerve ; and the last consist

of blood-vessels held together by a small

amount of connective tissue. The angio-

mata are simple when in the form of mevi,

for instance. The dilated blood-vessels

are a new formation superinduced in the

original vessels of the part: they are usually

capillary; and the venous or the arterial

tubes may be in excess, according to the

kind. They are termed cancerous when
they consist, of large veins, or are erec-

tile. In this last case the growth is made
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up of irregular fibrous alveoli, which com-
municate freely with each other, and are

lined with an epithelium similar to that of

the veins.

Cystic turnours are new formations. A
cyst is a cavity containing liquid or pulta-

ceous material, which is separated from the

siuTOunding structures by a more or less

distinct capsule. It may be a new forma-
tion, or the result of disease on a pre-

existing structure which has become dis-

tended by its own secretion or by extrava-

sation into it. The independent formation

of a cyst may take place by the softening

and liquefaction of the tissues in some par-

ticular parts, owing to mucoid or fatty

changes. The tissues around the softened

matters become condensed, and ultimately

form a kind of cyst-wall ; also by the en-

largement and fission of the spaces in con-

nective tissue and the accumulation of fluids

within them the surrounding tissue be-

comes condensed and forms a cyst-wall ; and
this may in some cases become lined with
secreting cells. Finally, cysts may form by
the formation of a cyst-wall around foreign

bodies, parasites, or extravasated blood. The
structure of the cyst-wall will vary accord-

ing to the nature of the old tissue in which
it is formed, or whether it is entirely

developed from a new formation of tissue.

In the first instance there is usually an
epithelial lining ; but this is not seen in the

last. Moreover the cyst-wall is either

intimately connected with the surrounding

tissues or is not. For cancerous structures,

see PL 30. figs. 11,12,17,21.
In the examination of tumours and other

morbid growths, sections should be made
with a Valentin's knife, the elements being

first observed in water, and then in the na-

tural fluid. The sections and elements are

best preserved in water.

Bibl. Paget, Lectures on Tumours (1851),

and Surgical Pathology, the Bibl. of Ttr-

bf.bole ; Bennett, on Cancer, and Pdinb.

MonthlyJburn.vii. & viii. ; ~Redfem,ibid. xi.;

and the Trans, of Pathol. Soc, passim
;

Green, Path. 8f Morbid Anatomy; Rind-
fleiseh's Manual.
TUNIOA'TA.—A class of animals, of the

subkingdom Mollusca, division Molluscoida.

Char. Marine ; often microscopic ; bodies

single, social, or aggregate ; acephalous
;

enclosed in an elastic tunic with two orifices,

one oral and branchial, the other anal

or cloacal ; a large atrial S3rstem, the

pharynx communicating with it by bran-

chial slits ; respiration branchial, branchias
pharyngeal ; nervous system a ganglion

;

circulation effected by a tubular heart, with
vessels, the current of blood varying in di-

rection ; hermaphrodite ; evolution accom-
panied by metamorphosis, or following the

law of alternation of generations (PI. 43.

figs. 10, 20).

The smaller Tunicata are commonly found
aggregate, and investing rocks, stones, and
shells ; some are adherent to sea-weeds, &c,
a few are free ; many are common on the

sea-shore.

The body is sac-shaped or elongate,some-
times slightly constricted so as to exhibit a

thorax, abdomen, and a posterior portion or

postabdomen. The outer coat, test or

tunic, is cartilaginous, leathery, gelatinous,

or membranous ; and consists partly of cel-

lulose, often containing calcareous spicula.

Within this is another coat, the mantle,

usually adhering to the former at the orifices

only, and containing numerous muscular
fibres. The oral orifice or opening of the

usually dilated pharynx or branchial cavity,

within which is placed the branchial appa-
ratus (PL 43. fig. 10, b), leads to the mouth
(a). This is slit-like, and leads into a
narrow oesophagus (e) ; to this succeeds an
expanded stomach (s), which terminates

in a longish intestine with a haemal curve
(i), and ends at the base of the cloaca

(}*), which opens externally at the atrial

orifice. Within the oral orifice, at the com-
mencement of the branchial cavity, is a ring

of rudimentary tentacles.

The branchial apparatus in the pharynx
(fig. 10, b) consists of numerous cross bora,

with slit-like openings between them ; thosa

are ciliated, and copiously supplied with
networks of blood-vessels. The slits open
into the atrial system. The current excited

by the cilia draws the water through the

oral orifice into the pharynx, where it tra-

verses the openings, flowing outwards to

collect in the cloaca, from which it is ex-
pelled through the atrial orifice. In some
of the larger Tunicata, the branchial appa-
ratus is strap-shaped, and traverses the

body obliquely.

The heart (A) is a spindle-shaped sac,

enclosed in a pericardium (p), and situated

near the base of the body, the principal

vessels running on the dorsal and ventral

surface of the branchial apparatus. The
current of blood varies in direction, being at

one time expelled from one end of the

heart, at others from the other. In those

3f2
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Tunicata which are connected by a common
tube, the blood passea freely from one to

the other.

The nervous system consists of a single

ganglion (fig. 10, g), situated between the

two orifices, and giving off its principal

branches to the branchial sac and the ali-

mentary canal. In some an eye is present,

resembling the compound eye of the Arti-

culata, and with a reddish pigment.
Moreover an auditory capsule has been

noticed in some genera.

The liver (J) consists either of a dark glan-

dular layer lining the alimentary canal, or of

distinct glandular ca?ca.

The Tunicata are reproduced by gemma-
tion, by sexual organs, and by intermediate
generations.

The testis (t) and ovary (o) are usually

strap-shaped organs, either adherent to the

alimentary canal, or situated in the poste-

rior part of the body ; the former has a long
spermatic duct (d), which opens into the
cloaca, into which also the ova or larva? are

discharged, to escape by the posterior orifice.

The larvse often resemble at first tadpoles
with three anterior sucker-like organs, by
means of which they adhere to foreign

bodies to complete their development, the
tail gradually disappearing.

In Appcndicularia the larval form persists

through life.

The larval caudal appendage has been
shown to have a rod-like body, which has
been compared to the chorda dorsalis of

Vertebrata.

In the large free Tunicata, the inter-

mediate generations are united into long
chains, the final product being a sexual
individual ; but into the further struc-

ture of these curious beings we have no
space to enter.

Synopsis of the Families.

* Attached; mantle and test united only at

the orifices.

1. Botkyllidje. Bodies united into
systems.

2. OLAVELiNiDiE. Bodies distinct, but
connected by a common root-thread.

3. Ascidiad.33. Bodies unconnected.

** Free; mantle and test united throughout.

4. Pelon-jead^. Orifices near together.
5. SALPiDiE. Orifices at opposite ends.

Bibl. M.-Edwards, Mem. s. les Aseid.
Comp., and Mem. de I'Institut, 1842 ; Forbes

and Hanley, Brit. Moll. i. p. 1 ; Vogt, Zool.
Briefe, i. p. 258 ; Siebold, Vergleieh. Anat.
p. 234; Lister, Phil. Trans. 1834; Huxley,
A. 1851 j RupertJones ire Todd's Cyclop. Art.
Tunicata ; Carpenter, Micros, p. 584 ; All-
man, Qu. Mic. Jn. vii. p. 86; Gegenbaur,
Sieb. u. Koll. Zeit. B.vi. p. 406 ; Alder, Ann.
Nat. Hist. 1863, xi. p. 153 ; Hancock, Jn.
Linn. Soc. ix. p. 309 ; Peach, on Pres. of
Aseidians, Qu. Mic. Jn. 1872, p. 162.

See Phaxlusia, Appendicularia, and
families.

TURBELLARIA.—An order of Annu-
loida.

TURBINEL'LA, Schultze.—A genus of
Ichthydine Rotatoria.

Bibl. M. Schultze in Mailer's Archiv,
1853, p. 241 ; Pritchard, Infusoria, p. 381.
TUPMERIC. See Curcuma.
TUR'RIS, Lesson.—A genus of Athecate

Hydroids, family Clavidte.
Char. Stems short, rooted by a filiform

stolon bearing the polypites on their sum-
mits ; the ccenosarc invested by a polvpary

;

polypites claviform, with scattered filiform
tentacles. Gonozooid free and medusiform.
Umbrella subcylindrical, with 4-8 longitu-
dinal bands ; manubrium massive, four-
lipped, radiating canals 4, marginal tenta-
cles numerous, each with an ocellated bul-
bous base. T. neylecta, in the Solent, Tlfra-
combe, &c.

Bibl. Forbes, Brit. Naked-eyed Medusa,
p. 23 ;

Gosse, Devonshire Coast', SfC, p. 348 ;

Allman, Ann. Nat. Hist. 1864, xiii. p. 352

;

Hincks, Brit. Hyd. Zooph. p. 13.

TYPHOUS CELLS (or Typhoid
Cells).—In typhoid fever the morbid pro-
cess culminates in the production of a
cell, which outruns the ordinary pus-cor-
puscle in the degree of its individual deve-
lopment. The special cells, although small
uninuclear elements, yet contain more pro-
toplasm, and are therefore larger, than
lymph-cells, pus-corpuscles, and white
blood-corpuscles. Crowded into a confined
space, they assume an irregular and often
polygonal form. Degenerative changes
speedily commence, and the cells break Tip,

mostly by fatty metamorphosis, into oily
debris capable of reabsorptiou. These cells
are found not only in the intestinal struc-
tures primarily involved in typhoid, but
also in other organs ; for instance, they are
occasionallyfoundformingmedullarymasses
on the pleural surface and inside the very
sarcolemma of muscles.

See Myositis.
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Bibl. Rindfleiseh, rath. Hist. 8yd. Soc.

(tr. Baxter), ii. 377.

_
TYM'PANIS, Fr.—A genus of Phaci-

diacei (Ascomycetous Fungi), consisting of

horny bodies growing on branches of trees,

breaking out through the bark. T. con-

spersa (fig. 771) grows upon Rosaceous

Fig. 771.

c-tion through
apiece of the above, passing
through some of the open
cup-like perithecia.

Magnified 20 diameters.

Tympanis conspersa.

A collection of perithecia, more or less mature, burst-
ing through the bark. Magn. 10 diams.

trees, T. saligna on
the privet. In the

former the perithecia

are collected in tufts ;

they are first closed,

afterwards opening
into cups, the disk of

which is occupied by
the hymenium, bear-

ing long and broad
asci containing nu-
merous spores, and
sometimes also sep-

tate stylospores si-

multaneously. In T.

saligna the perithecia

occur only two to four together. Spermo-

gonia exist (which are oblong or conical

bodies) intermixed with the perithecia, per-

forated by a terminal pore (resembling pe-

rithecia of Spheeria) ; these are lined with

delicate branched filaments bearing minute

corpuscles (spermatid), which when mature

escape from the pore in a tendril (as in C'y-

tispora) if moistened or pressed (see also

Cenangium).
Bibl. Berk. Brit. Flor. ii. pt. 2. p. 210;

Ann. Nat. Hist. 2 ser. vii. p. 185 ; Hook.

Journ. of Botany, iii. p. 322 (1851 ) ; Tulasne,

Ann. des Sc. Nat. 3 ser. xx. p. 143, pi. 16.

figs. 15, 16; Fries, Summa Veg. p. 399;
Greville, Sc. Crypt. Fl. pi. 335.

TYPH'LINA^Ehr.—Animperfectly exa-

mined genus of Rotatoria, of the family

Philodiusea.

T. viridis (PI. 35. fig. 33). Found in

Egypt.
Bibl. Ehrenberg, Infus. p. 483.

U.

U'LOTIIRIX.—A genus of Confervoid
Algfe, probably referable to the Conferva-
cea?, allied to Draparnaldia and Stigeoclo-

nium. They consist of unbranched fila-

ments adhering loosely together to form a
mucous stratum, growing upon stones &c.
in fresh water. The filaments are com-
posed of short hyaline cells (PI. 5. fig. 6),
the green contents of which are at first

granular, adhering to the walls (a), then
contracted into transverse bands (b), and
finally converted into two, four, or more
zoospores, with four cilia (c).

Bebe. Kiitzing, Sp. Ala. p. 345; Tab.
Phyc. ii. ; flassall, Brit, Fr. Alg. p. 219

;

Thuret, Ann. des Sc. Nat. 3 ser. xiv. p. 222,
pi. 18 ; Rabenht. Fl. Eur. Alg. i. p. 370.
UL'VA, Linn.— A genus of Ulvacese

(Confervoid Alga}), here taken in the sense
of Thuret. The plants are all marine, con-
sisting of broad, green, simple or lobed,

membranous fronds, growing upon rocks
and stones. The cells are rounded-angular
(PI. 5. figs. 2 & 3), and are at first filled

with amorphous green colouring-matter,

which subsequently becomes collected into

masses (a), ultimately converted into nu-
merous zoospores. Under the influence of

light, these soon " swarm " and break out
from the cells by a pore in the outer wall
(fig. 3 b). The emptied cells give a pale
colour to the parts of the frond where they
are situated. The zoospores appear in

two forms, some large and bearing four

cilia (fig. 3 c), others much smaller and
possessed of only two cilia (fig. 2 b). The
fronds in which the latter occur are gene-
rally of a yellower colour. Thuret has seen
both kinds germinate. As defined by that

author, the British species stand as fol-

lows :

—

1. U. Lactuca, L. Frond broadly ovate
or oblong, 6 to 18" long, and several inches
wide.

/3. latissima. Frond 3' or more long, 18"

or more wide; found in the muddy water
at the entrance of harbours (Pliycoseris My-
riotrema, Kiitz. Sp. Alg.)= U. orbiculata.

2. U.Linza,\j. Frond linear-lanceolate,

6 to 24" long, i to 1J" wide.

Bibl. Harvey, Brit. Mar. Alg. p. 216,
pi. 25 B ; Thuret, Mem. de la Soc. de Clier-

bourg, ii. (1854) ; Ann. des Sc. Nat. 3 ser.

xiv. p. 224, pi. 20 ; Greville, Harvey, Kiitz-

ing, 11. citt. supra ; Rabenht. Fl. Eur. Alg. i.

p. 316.

ULVA'CE^E.—A family of Confervoid
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Algas. Marine or freshwater Algre, con-

sisting of membranous, expanded, saccato

or tubular, sometimes filiform fronds, com-
posed of spherical or polygonal cells, united

together firmly into layers, either single or

double. Reproduced by roundish spores

formed from the whole contents of cells, or

by ciliated zoospores formed in twos, fours,

or many in each cell. See genera Ulva,
EnTEROMORPHA, MoNOSTROMA, PitASIOLA,

and Schizogonium.
UMBILICAPJAPee (Gyrophora,kcK).

—A genus of Pyxineas (Gynmocarpous Li-

chens). U.pustulata grows on rocks in va-

rious parts of Britain. It is remarkable for

the tubercles or hollow papillae occurring

on its surface. The apothecia are flat, and
at first black, at length tuberculate. Sper-

mogonia also occur, in the form of little

tubercles containing a nucleus of densely

packed sterigmata, enclosed by a thin black

riiid. The species in which the disk of the

apothecia is concentrically plicate form the

proper Gyrophoree of Ach. ; they occur on

mountain-rocks.

Bibl. Hook. Brit. Flor. ii. pi. 1, p. 223

;

Tulasne, Arm. des Sc. Nat. 3 ser. xvii. p. 207,

pi. 5. figs. 5-12 ; Schaerer, Enum. crit. p. 25.

UNBULI'NA, Lankester= Trypanosoma,

Gruby. See Membranes, Undulating,
and Qu. Mic. Jn. 1871, p. 387.

UNICELLULAR ALG^E. See Pal-
MELLACEiE.
UNILOCULI'NA, B'Orbigny.—A sub-

genus of Miliola.

Char. Shell regular, equilateral, globular

;

chambers completely embracing, regularly

wound round the axis, one only apparent,

this making a complete revolution around
the preceding ; cavity simple ; orifice single,

with a tooth.

In the other genera of the family, each
chamber occupies only half the circum-
ference, whilst here it forms a complete
circle. One species, U. Indica (PI. 18. fig. 2).

Bibl. B'Orb. For. Fos. Vien. 2C1.

URATES. See Uric acid.

URCEOLA'RIA, Ach.—A genus of Par-
meliacete (Gymnocarpous Lichens) , included
under Parmelia by Fries, but agreeing in

almost every particular with Lecanora.
U. scruposa, the commonest species, grows
on heaths, walls, and rocks. The disk of

the apothecia is black, and the border

crenated. The spores are cellular or multi-

loculnr (PL 20. fig. 17). The spermogonia
are scattered over the thallus, sometimes in

the outer wall of the (thallodal ) border of

the apothecia ; they are very inconspicuous,
on account of the light colour of their

ostiole.

Bibl. Hook. Brit. Flor. ii. pt. 1. p. 175
;

Tulasne, Ann. des Sc. Nat. 3 ser. xvii. p. 172,
pi. 4. figs. 5-14 ; Schserer, Fnitm. crit. p. 85.

URCEOLAPJA, Buj.—A genus of In-
fusoria, consisting of U. stcUina, B. (=Tri-
chodina pedicuhis, E.), and three doubtful

species described by Muller.

Bibl. Dujardin, Infits. p. 525.

UREA.—This substance occurs normally
in the urine of man and the carnivora, in

small quantity in that of the herbivora ; also

in the amniotic liquid, and the vitreous and
aqueous humours of the eye. Pathologi-

cally, it is found in the blood, dropsical

effusions, vomited liquids, and doubtfully in

the saliva, the bile, and perspiration.

When pure, it forms colourless four-sided

prisms, sometimes longitudinally striated,

and with one or two obhque terminal facets.

The crystals are readily soluble in water and
alcohol, but not in pure ether.

When nitric or oxalic acid is added to a
solution of urea, the nitrate or oxalate sepa-

rates in the crystalline form.

The nitrate of urea, when rapidly formed,
consists of irregularly aggregated scaly crys-

tals (PI. 9. fig. 18 c) ; when more slowly
formed, rhombic or hexagonal plates, or di-

stinct prisms (PI. 9. fig. 18 a, b). The crys-

tals of the nitrate of soda (PI. 6. fig. 19)
bear some resemblance to those of the urea

salt.

The crystals of the oxalate of urea some-
what resemble those of the nitrate, the

rhombic form being evident.

Bibl. That of Chemistry, Animal.
UREBIN'EL—The genus Uredo isshown

by Tulasne to have no satisfactory claim to

a distinct existence, since the structures

which have represented it appear to be
merely a form of the reproductive organs

common to a number of plants, which, in

their most perfect state represent the ge-
nera Puccima, Phraijmidiiim, Uromyccs, &C.
These constitute the genera of the family

Uredinei.

Of the genus Phrar/midinin, P. bidbosum
(Puccinia rnbi, Scha?r.) is a species com-
monly occurring on the leaves of brambles,
forming reddish, then orange, and finally

blackish rusty spots (fig. 773). The first

signs of reproductive organs appear in the

middle of the spots on the upper face of

the leaf, consisting of a few minute uni-

locular cavities (spermogonia) excavated in
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the leaf, with a little flat ostiole ; in these
occur ovate sperma-
tid, (see ^Ecidium),
which are accom-
panied by a yellowish
mucous liquid, and
are expelled with this

in the form of drops.

Subsequently to this,

the Urcdo-hwiis are

developed, mostly on
the lower face of the
leaf, at the back of
the spermogonia, or

more rarely on the
upper face, in a circle

around them. They w ol ,)ramble
,

are pulverulent" Uredo rnborum." Half

patches (fig. 773),
ths Jwb

-
"2e-

solitary or a few together ; and a vertical
section (fig. 774) shows them to consist of
paraphyses (fig. 775), and simple or branched
short filaments bearing globose stylospores
(fig. 776), which soon become detached,
and in ripening acquire an echinate outer
coat with numerous pores. When these

Fig. 774.

Fig. 776.

. Separate paraphyses.
Fig. 776. Detached pedicels with stylospores.

Magniiled 460 diameters.

Fig. 777.

Vertical section of the same Uredo-fruit, with para-
phyaes and imperfect stylospores. Magnified '160 dianis.

germinate, they produce merel3r a long
slightly branched filament. Finally the

perfect fruits (spores) appear on the same,
or in distinct sori (on the lower face of the

leaf), in the form represented in fig. 505

(p. 597). The loculi of these have each
three or four pores in the upper part of the

side-walls, whence emerge in germination
(in spring) short tubular filaments, which
soon divide into four cells, from each of

which arises a minute "sporidium" borne
on a pointed sterigmatous process.

Puccinia compositarwm exhibits very si-

milar phenomena ; its Uredo-fmit has been
described as Uredo suaveolens. Fig. 777
represents a vertical section through an im-
mature sorus of this ; fig. 778 some of the

stylospores detached and germinating ; the

Vertical section of the sorus of " Uredo suaveolens/'
with immature stylospores. Magnified 460 diameters.

Fig. 778.

Ripe stylospores of the same, germinating.

Magnified 460 diameters.

Fig. 780.

Deformed stylospores, with the spiiiulose coat deve-
loped. Magnified 460 diameters.
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outer spinulose coat ia here fully developed,

and the tubular filaments are seen emerging
from the pores. The spores of the perfect

fruits of this genus differ from those of

Phragmidium in "being only bilocular, or, by
abortion, unilocular (see Puccdjia).

In iEciDiuM, Cystopus, and some other

genera, only spermogonia and stylosporotis

fruits ( Uredo-fruits, Tulasne) have been
observed. In Cronartimn, spermogonia are

unknown, but the Uredo-icxat exists. In
Podisoma both spermogonia and £/r«/o-fruits

are unknown
; in both of these genera the

perfect fruits are placed on a fleshy columella

or ligula.

Bibl. Berk. Brit. Flor. ii. pt. 2. arts. JEcid.
,

Puce., Uredo, Sfc. ; Ann. Nat. Hist. i. p. 204,

2 ser. v. p. 403 ; Tulasne, Ann. des Sc. Nat. 3
ser. vii. p. 12, 4 ser. ii. p. 77 ; Leveille, ibid.

3 ser. viii. p. 309 ; De Bary, Brandpike,
Berlin, 1853 ; Fries, Siunma Veg. p. 509

;

Unger, Exanthem. Plant. ; and the works
cited under the Genera.
URIC ACID and URATES, or lithic acid

and lithates.—Uric acid may easily be pro-

cured in small quantity from human urine,

by adding a few drops of dilute muriatic
acid, and setting the liquid aside for some
hours, when it subsides in crystals. In larger

quantity it may be obtained by heating the

excrement of serpents with excess of dilute

solution of potash, until the odour of am-
monia has disappeared, and filtering the
solution whilst hot into dilute muriatic acid,

when it falls in a colourless state. Or the

excrement may be digested, without heat,

with excess of strong sulphuric acid, the

mixture set aside that the impurities may
subside, and subsequently poured gradually

into a large quantity of distilled water.

It exists also in the excrement of birds,

in the urine of Mollusca and Insecta, and of

all the Mammalia, excepting those which
are herbivorous

; it has also been found in

the human blood, of which it is probably a

normal constituent in minute quantity, al-

though mostly secreted with the urine as

soon as formed.
In the natural state of solution in the

urine, uric acid exists combined with soda
and ammonia ; but it is frequently found as

an abnormal deposit in the human urine,

and is often precipitated after the secretion

has been evacuated, from the occurrence of
an acid fermentation. The crystals of the
free acid are sometimes also met with in the
urine or excrement of the lower animals, as

Insects, &c.

Uric acid is but little affected by water,

alcohol, acetic or muriatic acid, slowly so-

luble in solution of ammonia, but readily in

solution of potash, from which it is re-pre-

cipitated by a dilute acid.

The crystals belong to the right-rhombic

prismatic system.

Their various forms are represented in

PI. 8. figs. 1-10, and fig. 15. Those in fig. 1

are frequently met with as natural deposits

from human urine, although most of the

same forms, with those in fig. 15, are also

found in the artificially precipitated acid.

The most common and characteristic form
is the rhomb («), the side view being linear

or rectangular. When the urine is strongly

acid, the crystals often appear striated from
the presence of linear fissures (c, d). Some-
times they are narrower and more elongate,

with a prismatic form (e). They are fre-

quently aggregated, and either fused into

twin ciystals (/, g), or form aigrettes or

tufts (k, I, m, n, o). The other forms are

noticed in the description of the plate.

The crystals forming a natural deposit are

almost invariably coloured, from combining
with the colouring-matter of the urine

;

sometimes their colour is very brilliant

(fig. 4) ; they may also be coloured artifi-

cially by precipitation from a solution of

purpurate of ammonia (fig. 3), madder, &c.

The test for uric acid is the production of

the colour of purpurate of ammonia or mu-
rexide, which may be effected by dissolving

the crystals or suspected substance in a
small quantity of dilute nitric acid, gently

evaporating the solution to dnness, and
adding a little ammonia to the residue, or

exposing it to the vapour of ammonia, when
the red colour becomes visible. But the
rhombic form, when present, with the action

of potash and dilute acid, would be sufficient

to distinguish uric acid from most sub-

stances.

The formation of the crystals of uric acid

presents an interesting object for examina-
tion. A drop or two of solution of uric acid

in potash is first placed upon a slide and
covered with thin glass ; a little dilute mu-
riatic acid is then applied to the edge of

the liquid, or a drop of strong acetic acid

placed near its edge, so that the vapour may
be absorbed bj' the liquid. The latter soon
becomes turbid, from the formation of a pre-

cipitate ofnumerousmolecules and granules.

If the turbid liquid bo watched under the

microscope, a minute crystal will presently

be seen to form suddenly in some part of
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the field. The molecules and granules then
slowly dissolve immediately around the crys-

tals, leaving this in the middle of a clear

space. The crystal now enlarges, and the

surrounding molecules gradually disappear,

until they at last entirely vanish from the

field. By careful inspection, it may easily

be seen that the crystal is not formed by
the conflux of the precipitated molecules,

but is deposited from a state of solution.

Some crystals of uric acid polarize light

splendidly, and some of the feathery crystals

(PL 8, fig. 8 e) possess considerable analytic

power.
The forms of the crystals and crystalline

groups of the urates are represented in PL 8.

figs. 11-14 ; they are not very characteristic,

and the aid of chemistry is required for de-

termining with certainty the composition of

the respective crystals.

The urate of ammonia may be prepared
artificially by adding ammonia to a boiling-

mixture of uric acid and water ; the urate of

lime by mixing urate of potash with chloride

of calcium ; the urate of soda by dissolving

uric acid in solution of soda ; and the urate

of magnesia by mixing solutions of sulphate

of magnesia and urate of potash.

The presence of an excess of uric acid in

the blood is the chemical expression of

gout ; it leads to an abnormal precipitation

of urates in various parts of the body. In
cartilage the cells are the chief depositories

of the urates ofsodaand lime, and they form
the centres of the stellate bundles of crys-

tals by which the tissue is permeated.
The appearance of cartilage thus affected is

very characteristic ; and each cartilage cell

is surrounded by radiating tufts of crystals

which nearly or quite touch the extremities

of other groups radiating from neighbouring
cells. See Urinary Deposits.

Bibl. Rindfleisch, Path. Hist. ii. p. 270

;

and that of Chemistry, Animal.
URINARY DEPOSITS.—We shall give

here a list of the deposits most commonly
occurring in the human mine, with the re-

ferences to the plates >in .which they are

represented, and the articles in which they
are described.

Since the publication of the important

paper, by Vigla (VExperience, 1839), in

which most of these deposits were first

illustrated, the use of the microscope has
constantly been called in to aid in their

detection. In regard to the pathological

indications afforded by their presence, upon
which we cannot enter, it may be remarked

that most of the deposits are formed after

the evacuation of the urine.

Uric acid. PL 8. figs. 1, 2 ; and Urates,

PL 8. figs. 11 c, d, e, 13 a, 14 a (Uric acid
and Urates).

Oxalate of lime. PL 9. figs. 9, 10, 11, 12
(Lime, Salts of). The concretionary forms
of this salt (figs. 10, 11, 12) are more slowly
acted upon by reagents than simple crystals.

Ammonio-phosphate of magnesia. PL 9.

figs. 1, 2, 3, 4 (Magnesia, Salts of).

Carbonate of lime. PL 9. fig. 8 (Lime,
Salts of).

Cystic oxide. PL 9. fig. 5 (Cystic oxide) .

Blood-corpuscles. PL 40. fig. 21, espe-

cially the form fig. 21 e (Blood).
Mucous corpuscles. PL 1. fig. 5 (Mouth,

p. 511).

Pus-corpuscles. PL 30. figs. 4, 5 (Pus).
Spermatozoa. PL 41. fig. 25 (Sperma-

tozoa). These are found in the urine of

the female for several days after intercourse
;

and we have detected them in the uterus

more than a fortnight after the same.
Sarcina. PL 3. fig. 5 (Sarcina).
Fungi. PenicilUum (fig. 557, page 585

;

PL 20. fig. 15) and Tarda (PL 20. fig. 7).

The spores of PenicilUum form the so-called

small organic globules.

Casts of the tubuli urinifcri. The extreme
diameter of these is rather less than that of

the tubules ; but they are often much more
slender. They are cylindrical, generally

wavy, sometimes hollow, at others solid.

Some are very transparent, finely granular,

and are composed of fibrine ; others consist

entirely of, or contain imbedded in them,
renal epithelial cells, with or without glo-

bules of fat either free or within the cells

;

they sometimes also contain mucous and
pus-corpuscles, with blood-globules ; some
of the epithelial cells occasionally contain

lithates. The epithelium of the bladder
agrees essentially in structure with that

of the pelvis of the kidney (Kidney,
p. 439).

Bibl. That of Chemistry, Animal

;

Lehmann, Phys. Chem. ; Bird, Urinary De-
posits ; Schmidt, Versuch. fyc. ; Griffith,

Urinary Deposits and Med. Gaz. 1843.

URNATEL'LA, Leidy. — A genus of
freshwater Polvzoa.

Not yet found in Britain.

Bibl. Leidy, Proc. Acad. Ned. Sc. Phila-

delphia, v. & vii. ; and Allman, Freshwater
Polyzoa, 117.

UR'NULA, Clap, et Lach.—A genus of
Actinophryina, Rhizopoda.
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Char. Sheath membranous and fixed to

other bodies. 1 sp. TJ. Epistylidis.

Bibl. Clap, et Lack. Etudes, p. 457.

TJROCENTRI'NA. A family of Ciliate

Infusoria. See p. 410.

Bibl. Clap, et Lach. p. 134.

UROCEN'TRUM, Nitzsch, Ehr.—A ge-

nus of Infusoria, of the family Urocentrina.

Char. Free, no pedicle ; tail awl-shaped

;

cilia absent from the body, but forming an
anterior crown ; mouth not spiral.

TJ. turbo (PL 25. fig. 14). Body hyaline,

ovate, trilateral, tail one third the length of

the body. Aquatic ; length 1-430 to 1-200".

Bibl. Ehr. Infus. p. 208.

UROCOC'CUS, Hassall.—A genus of

Palmellaceaj (Confervoid Algae"),remarkable
for the peduncular processes formed by the

gelatinous coats of the cells. The cells are

invested by a gelatinous coat or " mem-
brane " (like that of Glceocapsa), which is

originally simple ; but new gelatinous layers

are successively produced on the immediate
surface of the cell-contents ; and as each new
one is formed the preceding layer is rup-

tured on one side and partially thrown off,

the cell with its new la3Ter lying in the pre-

ceding layer as in a cup ; by the repetition

of this process the cup-like exuvire accumu-
late, packed one within another so as to

form a peduncle, the structure of which may
be roughly compared to a pile of wooden
washing-bowls or tea-cups standing one in

another. "When the cell-contents divide

into two portions, the peduncles bifurcate

(PL 3. fig. 7). The stria? indicating the

successively shed coats are more or less di-

stinct in different species, and probably
in different conditions of the same. TJ.

Hooherianus is represented in PL 3. fig. 7

;

TJ. insignis is very much larger ; TJ. All-

manni and TJ. eryj/toplula are much alike,

and neither presents the stria;. A green
species is also described with the synonym
(erroneous ?) of Chlorococcum murale, Grev.
The mode of reproduction is unknown.
Bibl. Hassall, Brit. Mar. Aly. p. 322,

pi. 80 ; A. Braun, Verjungung, fyc. (Hay Sue.

Vol. 1853, p. 178) ; Rab'enh't, El. Eur. Ahj.

iii. p. 31.

UROGLATTCINE. — This substance,

which was first detected by Heller, may be
obtained by evaporating human urine with
concentrated nitric acid (PL 0. fig. 20). Its

true nature is unknown ; but it is probably a

product of the decomposition of the colour-

ing-matter of the urine ; it has perhaps some
relation with indigo.

Bibl. Heller, AreJiiv f. phys. Cliemie rind

Mikrosk. ; Lehmann, Phys. Chem. ; Funke,
Atlas, $c.

UROGLE'NA, Ehr.—A supposed genus
of Volvocinea; (Confervoid Algae), consist-

ing of a family of zoospore-like individuals

arranged at the periphery of a membranous
sphere, as in Volvox, but said to differ from
that genus in having only one cilium, and
also a basal prolongation or tail running
toward the centre of^the. sphere. TJ. volvox

is described as a sphere, 1-95" in diameter,

with yellowish corpuscles 1-172S" long, ex-
clusive of the tail, which is three or four

times as long. Inhabiting bog-pools. We
very much doubt whether it is distinct from
Volvox.

Bibl. Ehr. Infus. p. 61.

UROLEP'TUS, Ehr.—A doubtful genus
of Infusoria, of the family Colpodina.
They are either Oxytrielm or Spirostoma.

Char. Eye-spot absent; no tongue-like

process, nor proboscis ; a tail present.

1. U. piseis (PL 25. fig. 15 a)= Oxytrk-7m
caudata, Duj. Body terete, subturbinate,

gradually narrowed behind into a tail ; in-

ternal granules green. Aquatic ; length
1-288 to 1-144".

2. V. lamella (PL 25. fig. 15 b). Body
depressed, hyaline, linear -lanceolate, flat

and very slender. Aquatic; length 1-210".

Bibl. Ehrenberg, Infus. p. 358.

UROM'YCES, Lk.—A supposed genus
of Uredinei (ConiomycetousFungi), perhaps
not properly separated from Puccinia, but
distinguished from the ordinary state of that

genus by the unilocular spores of the per-

fect fruit (see LTnEDiNEi and Puccinia).
The genus Pileolaria, Cast., does not appear
to differ from TJromyccs in any essential

particular. The Uromyeetes are rusts oc-
curring upon leaves, presenting at least two
forms of fructification (spermogonia have
not yet been observed), viz., 1. Uredo-fruits,

consisting of stylospores unaccompanied by
paraphyses, which have been described as

species of Trichobasis, Lev., and 2. the per-

fect fruit, resembling that of Puccinia, but
with unilocular spores, unaccompanied by
paraphyses. TJ. Jtcaritv, Lev. ( Uredo Ji-
curicr, Alb. & Schw.) is not uncommon
on Rauunculaceaj, TJ. appendieu/atus, Lk.
(Uredo appendiculosa, Berk.), on various

Leguminosa 1

.

Bibl. Berk. Brit. Flor. ii. pt. 2. pp. 380,

382 ; Tulasne, Ann. des Se. Nat. 4 ser. ii.

pp. 145 & 185 ; Leveille, ibid. 3 ser. viii.

p. 370 ; Be Barf, Drandpilzc, p. 33.
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URONE'MA,Duj.—A genus of Infusoria,

= Cyclidium.

U. marina=C marina (PL 25. fig 16).

Body colourless, seniitransparent, nodular,

and with four or five faint longitudinal ribs.

Marine ; length 1570".

Bibl. Duj. Infus. p. 892 ; Clap, et Lach.
Etudes, p. 271.

_
UROP'ODA, Latr.—A genus of Arach-

nida, of the order Acarina and family Ga-
macea.

Char. Palpi and rostrum inferior ; dorsal

shield consisting of a single, broad, circular

or oval piece ; iegs nearly equal ; body fre-

quently with a caducous anal peduncle.
U. vegetans (PL 2. fig. 25).

Bibl. Duges, Ann. des Se. Nat. 2 ser. ii.

29
; Gervais, Walckenaer's Arachniden, iii.

220.

TJROSTY'LA, Ehr.—A genus of Infu-
soria = Ox-ytricha.

U. grandis=0. urostyla (PL 25. fig. 17).

Semicylindrical, subclavate, rounded at the
ends, anterior portion slightly thickened.
Aquatic ; length 1-144 to 1-90".

Blbl. Ehr. Infus. p. 369 ; Clap, et Lach.
Etudes, p. 142.

UROT'RICILA, Clap, et Lach.—A genus
of Trachelina (Ciliate Infusoria).

Char. See Trachulina. One species,

U.farcta, is known by its small size and
long, single, saltatory cirrus.

Bibl. Clap, et Lach. Etudes, p. 314.

UR'TICA, L.—The genus to which the
stinging-nettle belongs (see Stings).
US'NEA, Ach.—A genus of Parmeliacefe

(Gymnocarpous Lichens), with a somewhat
crustaceous branched thallus, bearing pel-

tate apothecia, which often have a ciliated

margin. TJ. barbata is common on park-
pales and old trees, U.Jlurida and plicata in

similar situations, mostly in mountainous
regions ; it is possible they are all forms of

one species. The pendulous nbrillous thal-

lus and ciliated apothecia of U. barbata are

very characteristic.

Blbl. Hook. Brit. Fhr. ii. pt. 1. p. 230

;

Schferer, Enum. Crit. p. 3.

USTILAGLN'EL—A family of Conio-
mycetous Fungi related to the Uredinei,
generally distinguished by their growing in

the interior of the organs (especially the
ovaries and anthers) of Flowering Plants,

causing deformity, absorption of the internal

tissue, and its replacement by a pulverulent

substance consisting of the spores of the

Fungi. In the earlier stages, the infected

organ exhibits either a grumous mass, or

an interwoven filamentous mycelium, from
which acrogenous spores arise ; finally the

mycelium disappears, and a dark-coloured

(often foetid) powder remains, composed
entirely of the spores, which are simple, or

Fig. 781. Fig. 782.

Fig. 784.

Fig. 783.

Fig. 785.

Thecaphora deformans.

Compound spores, entire and broken up.

Magnified 460 diameters.

more rarely compound (figs. 784, 785), i. e.

several coherent within a common coat, at

length free (figs. 781-783), smooth or un-
equally echinate or reticulated.

Bibl. Berk. Brit. Flora (art. TJredo)

;

Tulasne, Ann. des Sc. Nat. 8 se'r. vii. p. 5,

4 ser. ii. p. 157; De Bary, Brandpilze ; Bauer
and Banks, in Curtis's Praet. Obs. on Brit.

Grasses, London, 1805 ; Unger, Exanthem.
Plant.

USTILA'GO, Fries.—A genus of Usti-

laginei (Coniomycetous Fungi), forming

Fiir. 786.

Fig. 786. Uetilago Carbo, on oats. Nat. size.

Fig. 787. Ustilago Carbo, on barley. Nat. size.
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smuts, infesting the ears of com and other
grasses, the ovaries and anthers of other
Flowering Plants, and in some cases the

leaves and stems of plants. The interior of

the organ infested by them presents at

first a grumous-mucous whitish mass, which
grows at the expense of the tissue and juice

of the infested organ, and is finally con-
verted into a pulverulent mass of simple
spores, mostly of deep colour, and with a
smooth; spiny or reticulated surface.

The species growing upon leaves and
stems occur on grasses, e. g. U. longissima

( Uredo longissima, Sow.), U. hypodytes ( Ur.
hypodytes) , and U. grandis (or typhoides)

;

they form linear patches, ultimately con-
taining smooth black spores.

The greater number, however, occur in

Fig. 788.

Portion of a spike of Maize infested with Usfilago

maidis. Some of the lower grains perfect and mature

;

above these, female flowers with abortive ovaries. The
projecting bodies are grains which have become de-
formed by the UstilaffO developed within them.

the parts of flowers, especially of grasses

—

Ust. Carlo (Uredo scgetmn, Pers.), form-
ing the blight called smut of corn, com-
monly infesting- wheat, oats (fig. 78G), barley

(fig. 787), and other grasses, filling the ears

with a black powder of smooth spores,

about 1-5000" in diameter in corn, some-
times about twice as large in the varieties

attacking species of Bromas. The smut of

maize (U. maidis, fig. 788) has minutely
echinate spores, 1-2500" in diameter.

Sedges are infested by Ust. urceolarum

with dark brown and Ust. oKvaeea with

olive-coloured spores (Uredines, Brit. Fl.).

Ust. antherarum, growing in the anthers of

Caryophyllacere, has violet-coloured spores.

Many other species are described by Tulasne,

several of which have occurred in Britain.

Bebl. Tulasne, Arm. des Sc. Nat. 3 ser.

vii. p. 73, 4 se"r. ii. p. 157 ; Berk. Brit. Ftor.

art. Uredo ; Ann, Nat. Hist. 2 ser. v. p. 463.

UTE'RIA, Mich. See Thyrsoporella.
UTERUS.—The substance of the uterus

consists of longitudinal, transverse, and

oblique unstriated muscular fibres, inter-

woven with imperfectly developed areolar

tissue resembling that in the stroma of the

ovary.

Three layers of the muscular fibres are

described, but they are in-

timately connected. Those Fig. 789.

in the cervix are principally

transverse or circular ; and
immediately beneath the

mucous membrane at the

mouth of the uterus, the

transverse fibres form a

sphincter. /

The muscular fibres are

from 1-600 to 1-400" in

length, fusiform, with elon-

gate-oval nuclei, and very

difficultly separable on ac-

countof the large amount of

areolar tissue intermingled

with them.
The epithelium is simple

and ciliated. The mucous
membrane of the body has

no papilla?, but here and
there some folds, and con-

tains numerous tubular or

uterine glands resembling

the Lieberkiihn's glands of perino mnsculnr
,. .... M • „ i fibres, three weeks
the intestines, their ereeal nfter partition,
ends beiiiH'simple, bifurcate, treated with acetic

or spiral, and consisting of ^lobX's of'f't!

=

abasement-membrane with ., ....... iMagmliea
Cyliudci'-epitlielium. 350 diameters.

" In the cervix are situated

glandular depressions of the mucous mem-
brane, which secrete a transparent tenacious
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mucus ; some of these are closed, and form
the ovules of Naboth.
The lower third or half of the canal of the

cervix contains papillae covered with ciliated

epithelium.

During pregnancy, the uterine elements,

especially the muscular fibres, as also the

vessels and probably the nerves, become
enlarged and more numerous, from new
formation (fig. 790).

All three of the coats of the vein's of the
pregnant uterus contain muscular fibres.

After parturition, many of the muscular
fibres undergo fatty degeneration, and be-

come absorbed (fig. 789).

Fig. 790.

Muscular elements from a uterus at five months' ges-
tation . a, formative cells ; 6. young ; c, fully developed
muscular fibres. Magnified 350 diameters.

Bibl. Kolliker, Mikr. Anat. ii. ; Chrobak
in Strieker's Hum. &,- Comp. Hid. iii. p. 474,

tr. Power.
UVEL'LA, Bory, Ehr.—A genus of In-

fusoria, of the family Monadina.
Char. Corpuscles without an eye-spot,

moving by means of one or two flagelliform

filaments, or an anterior circle of cilia, and
aggregated into spherical revolving clusters.

U. virescens (PI. 25. fig. 18). Corpuscles

ovate, rounded at each end, bright green.

Aquatic; diameter of clusters 1-288", length

of corpuscles 1-2016".

Dujardiu regards the presence of the fla-

gelliform filament as a character of the genus.

The life-cycle of a cereomonad.—One of

the Uvellse has been described by Dallinger

and Drysdale. When mature it multiplies

by fission for a period extending over from
two to eight days. It then becomes pecu-
liarly amoeboid ; two individuals coalesce,

slowly increase in size, and become a lightly

distended cyst. The cyst bursts, and incal-

culable hosts of excessively minute sporules

are poured out, as if in a viscid fluid and
densely packed ; these are scattered, and
slowly enlarging acquire flagella. They be-

come active, attain rapidly the parent form,

and once more increase by fission.

Bibl. Dallinger & Drysdale, Mo. Mic. Jn.

1873 ; Ehr. Infus. p. 19 ; Duj. Infus. p. 300.

_
UVIGEPJ'NA, D'Orb.—A genus of hya-

line Foraminifera, nearPolymorphina. Shell

made up of three series of inflated chambers,
alternating irregularly on an elongate spire,

often ribbed ;
orifice central, round, tubular,

and lipped. The triserial alternation passes

sometimes into a biserial and even a uni-

serial growth (Sayrina, restricted). Uviye-
rina is world-wide in its distribution, and
goes back to the Middle Tertiary Period.

U. pygmaa (PI. 18. fig. 8).

Bibl.' D'Orbigny,.4«H. Se. Nat. vii. 269;
Carpenter, Introcl. For. 169; Parker& Jones,
Phil, Trans, civ. 363.

Bibl. That of the order.

VACUOLES.—Clear spaces in the pro-
toplasm or sarcode of many Protista, espe-
cially in the Infusoria. They change their
position in the individual, and should not be
confounded with " contractile vesicles."

See Infusoria.
VAGINIC'OLA, Lamarck, Ehr.—A ge-

nus of Vorticellina, Ciliate Infusoria.

Char. Body sessile, in a membranous,
urceolate, sessile sheath. See Vobticel-
LINA.

V. crystaUina (PI. 25. fig. 19) = Cothurnia
crystallina. Sheath crystalline, urceolate,

straight, internal granules green. Aquatic

;

length 1-216".

1 sp. only, V. decumbens, Berl.

Btbl. Ehr. Infus. p. 295 ; Clap, et Lach.
Eludes, p. 126.

VAGINULI'NA, D'Orb.—A Stichoste-
gian subgenus of Nodosarina, with oblique
chambers.
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V. badencnsis, D'Orb. (PL 18. fig. 35).

Bibl. Williamson, Bee. Foram. 21 (Den-
talina) ; Jones, Parker, and Brady, Monogr.
For. Crag. 63.

VALKERIA, Hem.—A genus of In-

fundibulate Ctenostomatous Polyzoa, of the

family Vesiculariadse.

Char. Variously branched ; cells oval,

irregularly clustered; eight tentacles, but
no gizzard. Three species.

Bibl. Johnst. British Zooph. p. 373;
Gosse, Mar. Zooh ii. p. 20.

VALLISNE'BIA, Mich.—An aquatic

genus of Angiospermous Flowering Plants,

belonging to the family Hydrocharidacese.

V. spiralis, a native of the South of Europe,
occurring wild also in North America, India,

&c, is commonly grown in jars for the sake

of observing the Rotation in the leaves.

This plant is dioecious ; and the specimens

ordinarily found in cultivation are the pistil-

late forms, which often produce flowers,

but the seeds, remaining unfertilized, never
ripen ; the plant increases rapidly, however,
by runners, if in a healthy condition. We
find it thrive well in any situation indoors

near a window and not exposed to frost ; but
it attains a far larger size in water kept at a

high temperature, as in Victoria-tanks in

Botanic Gardens. It is necessary, when
growing it in jars, not to keep too many or

too large " snails " in the water, as they

destroy the leaves. See Rotation.
VALVULI'NA, D'Orb—A genus of are-

naceous Foraminifera.

Typically it has a triserial, three-sided,

pyramidal shell, with three chambers in a

turn of its spire and a valved or tongued
aperture. The trifacial compression disap-

pears in a common trochoid form, which
becomes scale-like and flat. If the cham-
bers fail to make a coil, an obliquely semi-

oval shell is produced, with a broad oblique

septal plane and a large valve,which bridges

over the crescentic aperture with bars. The
triangular form sometimes becomes Bulimi-

noid ; and often takes on a uniserial growth
{Clumdina, restricted), either cylindric, tri-

carinate, or five-angled. Numerous forms,

recent and fossil. V. austriaca (PL 18. f. 20).

Bibl. Parker & Jones, Ami. N. II. 3. v.

467 ; Carpenter, Introrf. Fur. 146.

VAMPYRELLA, Haeckel. A genus of

Monera. See Pbotista.
Bibl. Haeckel, Qn. Mic. Ju. 1860, p. 33.

VARIOLA'BIA,Pers.—Aspuriousgenus
of Lichens, founded upon imperfect forms
of Pehiusaiua, &c.

Bibl. Hook. Brit. Flor. ii. pt. 1. p. 172;
Schterer, Enum. Chit. p. 220.

VASCULAR BUNDLES.—This title is

applied to the fibrous cords which form the
ribs, veins, &c. of the leaves, petioles and
other appendicular organs of all plants rank-
ing above the Mosses, and which by their

confluence and more considerable develop-
ment constitute the wood of stems and
trunks. The vascular bundles of petioles

(fig. 660, page 721), &c, running into leaves

to form their ribs, and. lying imbedded in

parenchyma, resemble tire bundles which
form the rudiments of wood of the stem
itself. The bundles remain isolated as fibrous

cordsin thestems of the herbaceous Monoco-
tyledons, or are only combined into a wood,
in the Palms, &c, by the lignification of the
cells of the parenchyma in which they are

imbedded (fig. 461, p. 501). In the Dicoty-
ledons, the rudimentary bundles are deve-
loped in a circle surrounding the pith (fig.

455, p. 487), and soon unite to form a tube
of wood, with an external cambium layer and

Fig. 701.

Monouutyk'duii.

Transverse section of a fibro-vascular bundle of a
Palm; the upper end is directed towards the centre of
the stem, tr, woody fibres resembling liber in struc-

ture ; s. v, spiral vessels; c, cambium {rasa propria);

d, duets ; p, parenchyma ; I, liber ; I. c, laticiferous

canals. Magnified loOdiameters.

a true bark ; and the cambium layer is the

seat of renewed developmeut of the vascular

bundle in each successive year. On such
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characters of growth, Schleiden founded a

division of the vascular bundles into classes

which are convenient in reference to micro-

scopical investigations, and affixed tolerably

perfect systematic characters to them.
In the higher Flowerless Plants, viz.

Ferns, Equisetacere, &c, the vascular bun-
dles are composed chiefly of ducts, sur-

rounded by elongated tubular cells, almost

devoid of secondary deposits, the whole
enclosed by a layer of tolerably firm prosen-

chymatous wood-cells, especially developed

in the Ferns. In the Ferns, the ducts are

mostly of the kind called scalariform (fig.

664, page 722 ; PI. 39. fig. 10), in' the Equi-

setacea? annular (fig. 061, page 722), in the

Lycopodiacea? spiral (fig. 659, page 721

;

Pi. 39. figs. 11 & 12). They are variously

arranged in the different orders, but agree in

the mode of development, namely in grow-
ing only at the end next the punctum vege-

tationis, in proportion to the elongation of

the stem and the evolution ofleaves. Hence
Schleiden calls them simultaneous bundles

;

their various elements—ducts, tubular and
prosenchymatous cells—being formed si-

multaneously.
In the Monocotyledons, where the vas-

cular bundles occur isolated, they originate

in the pimctum vcgetationis, and are deve-

loped with the growth of the stem, outwards
and upwards into the leaves, and outwards
and downwards towards the permanent cir-

cumference of the stem, old and new bundles

crossing each other in a more or less com-
plicated manner (fig. 461, page 501). Here
(fig. 791) the first trace of the vascular bun die

consists of spiral vessels, followed on the

outer side by spiral, annular, or reticulated

ducts ; next comes a collection of elongated

tubular cells of delicate structure (rasa

propria), and in the outer part, at first, a

cambium region, which is gradually con-
verted into prosenchymatous woody struc-

ture having the character of LiBEB-cells.

In this ease, the development is not only

gradual froni the punctual vcgetationis out-

ward, but the inner side of each bundle is

perfected first, and the conversion of the

outer part into wood occupies a whole
season of growth. Hence these are entitled

progressive bundles ; but as no new develop-

ment occurs in these in successive seasons,

they are further distinguished from those of

the Dicotyledons as definite bundles. The
structure of the vascular bundles ofMonoco-
tyledons is very well seen, indifferent charac-

teristic conditions, in vertical and horizontal

sections of the stems of the white lily, of the
large grasses,rhizomes ofsedges and rushes

—

affording well-developed examples in herba-
ceotis structures—of the bamboo (an arbo-
rescent grass), of the common cane or the
" partridge cane " (both species of Palms),
where the bundles are connected by lignified

parenchyma. In leaves of bulbous Monoco-
tyledons, &c, the bundles consist chiefly of

spiral vessels : in the palms, bananas, &c,
the woody fibre extends also into the ribs of

the foliaceous organs.

In the Dicotyledons, the bundles of the
stem appear first as a circle of cords com-
posed of spiral vessels, around the pith, out-

side which larger vessels and ducts, and
subsequently woody fibre or wood-cells are

developed, passing into the elougated pros-

enchymatous liber (fig. 792). The develop-

Fig. 792.

Dicotyledon.

Transverse section of a flbro-vascular bundle of a
Melon stem ; the upper end next the centre of the stem.
p, pith ; n. v, spiral vessels; m. r, medullary rays; w,
wood; d, pitted ducts ; c, cambium; /, liber; I. e, lati-

ciferous canals ; c. e, cellular envelope of the bark ; e,

epidermis. Magnified 50 diameters.

ment of the successive regions is progressive

during the first season ; but here the cam-
bium layer remains capable of renewed
activity, and a new layer of wood (and of

liber) is added on the outside of the bundle
in each successive season ; hence these bun-
dles are distinguished as indefinite. These
may be observed in sections and young
shoots of any common tree (figs. 455 & 457,
pages 487 & 488).

Infinite variety of modification occurs in

the character and arrangement of the vas-

cular bundles within the limits above laid
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down, or very slightly overstepping them.
A few remarkable cases may be mentioned
here ; in the Orobanckaceaa (parasites) no
spiral vessels occur in the vascular bundles

forming the wood ; in Victoria rcc/ia the

isolated bundles are composed of spiral

vessels without any prosenchymatous wood-
cells ; other peculiarities, influencing more
especiallythe characters of Wood, are given

under that article. Vasculose, the sub-

stance of which vessels are formed, is in-

soluble in hydrochloric acid and sulphuric

acid and in copper solutions, but is soluble

in boiling caustic potash. (See also Cam-
bium and Medulla.)

Bibl. Henfrey, Elem. Course (Masters)
;

Bentley, Man. Botany; and works on Struc-

tural Botany ; Qu. Mic. Jn. 1870, p. 204

;

Mo. Mic. Jn. iii. 1870.

VAUCHE'BIA,D.C—An important and
to the inicroseopist a most interesting genus

ofSiphonaceae(Confei'void Algae) , consisting

of green filamentous plants growing in fresh

and salt water, and on damp ground, charac-

terized by the continuity of the cavity

throughout the branched tubular filament

(sometimes several inches long) of which
each plant is composed, and by the modes of

reproduction, both by gonidia and by spores.

Vaucherim maybe gathered on damp borders

in every garden, or by the sides of ditches,

where they form line silky green tufts ; they

are very variable in form and size, so that

the specific distinctions heretofore laid down
appear to be worth little. The ordinarily

occurring species presents itself as a tubular

cell of comparatively gigantic dimensions,

containing more or less protoplasm, coloured

by chlorophyll in the form of minute gra-

nules applied upon the wall or occupying

more or less of the cavity. The green gi-a-

nules may be seen to lie imbedded in a
colourless protoplasm at the inner surface

of the cellulose wall ; and it is curious to

observe, when the filament is accidentally

or intentionally ruptured, that the green

granules which may escape are contained in

a mucous investment, which soon rounds

itself into a globular body, of size propor-

tionate to the quantity of green granules

extruded ; these globules sometime* even
exhibit a slight rolling movement, but they

appear ultimately to decay. Such globules

sometimes occur inside the filaments, when
the growth is unhealthy ; and Itzigsolm calls

them spermatospheres, stating that they pro-

duce spermatozoids. This, like all this au-
thor's observations, requires confirmation.

If the Vaiicheria-Slaments are gathered at

a favourable epoch, or if they are cidtivated

in a vessel of water well exposed to light,

the blind ends of the filaments (or rather of
the ramifications of the filament) are found
very densely filled with green contents, ap-
pearing almost black ; and if these ends are

watched early in the morning, a remarkable
series of phenomena is observed in them.
The ends of the filaments about to produce
gonidia are found swollen into a slightly

clavate form, the green contents of the
" club " part from the general contents of

the filament, leaving a transparent space

(fig. 793) ; then, having as it were acquired
a definite independence, the isolated mass
returns so as to fill up the transverse light

space, but does not again coalesce with the
lower mass of contents. Next, a light space

is observed between the surface of the ter-

minal body of contents and the cellulose

Fig. 79.3. Fig. 794.

Yaucheria TJngeri.

Fig. 793. End of a filament in which a gonidium is

being developed.
Fig. 791. Gonidium escaping from the filament.

Magnified 50 diameters.

wall surrounding it ; and the latter soon
gives away at the apex, forming a passage

for the escape of the contents. This mass
of contents is now clearly recognizable as the

gonidium or zoospore ; it gradually extri-

cates itself from the tube, with a rotatory

motion around its own axis, and it exhibits

a remarkable elasticity of structure, giving

way and altering its form (tig. 794) to

squeeze through the narrow orifice of es-

cape ;
sometimes it becomes "pinched " in

this process into two independent gonidia

of half the usual size. As soon as it has

perfectly emerged, it assumes an elliptical

form, increases much in size, and is seen to

be covered with innumerable vibratile cilia
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(fig. 790), arising; from its gelatinous (pro-

toplasmic) coat (these are rendered much
more distinct by applying tincture of

Fig. 795. Fig. 796.

Yaucheria Ungeri.

Fig. 795. End of the filameDt from which the goniilium
has escaped. Magnified 50 diameters.

Fig. 796. Gonidium which has been treated with
iodine and dried between two slips of glass, showing
the cilia very clearly. Magnified 110 diameters.

iodine): no cellulose membrane exists at

this time ; and the gonidium swims about

actively in the water, revolving on its long

axis. The large number of cilia existing on
this gonidium distinguish it remarkably
from all others ; but we are inclined to be-

lieve that there is a nearer relationship than
appears at first sight. The green substance

at the surface of the gonidium presents a

peculiar granular or globular appearance

;

and it appears not far-fetched to regard this

body as composed of a densely combined
family of ordinary two- or four-ciliated

zoospores, such as would be formed by the

swarming-spores of Hydrodictyon if they
remained in their primitive crowded con-

dition. This, however, is a point requiring

further examination. The end of the tube

from which the gonidium has escaped ap-
pears as a hyaline sac (fig. 795), which soon

decays down to the point where the con-

tents parted, where a septum, now closing

the tube, is developed.

After swimming about for some time,

from one to several hours (usually about

two), the gonidium falls to the bottom of

the vessel, its cilia disappear, and it assumes

a spherical form, acquiring very soon a di-

stinct cellulose coat ; after this it soon ger-

minates by pushing out one or more tubular

processes (fig. 797), which grow up into

filaments like the parent. Sometimes the

gonidium cannot make its escape ; sometimes

naif of it escapes and becomes pinched off,

the other half being left behind: in these

cases, the arrested bod}', or the remaining

portion of the divided one, germinates in

situ (fig. 798).

It should be mentioned that the contents

of the vegetative filaments have a remark-
able tenacity of life ; for if the tube is slightly

Fig. 798.

Yaucheria Ungeri.

Fig. 797. Gonidia germinating. Magnified about 15
diameters.

Fig. 79S. Filament with gonidia germinating in the
parent tube ; the left-hand figure, half a divided goni-

dium. Magnified 25 diameters.

injured at any point, the primordial utricle

commonly retracts from the wound, and
secretes a cellulose layer on its surface,

shutting off the injured part. Filaments

are sometimes met with having several

living regions of this kind, shooting out

into branches, separated from each other

by dead, empty lengths of the filament.

Besides the vegetative reproduction above
described, the Vaucherire are reproduced by
spores formed by the concurrence of two
distinct kinds of reproductive organs. Fila-

ments growing on damp ground ordinarily

exhibit lateral organs of two kinds, asso-

ciated together, but variously grouped and
collected in varying numbers at particular

points, apparently according to external

conditions. The larger kind of organ ap-

pears first as a pouch-like process, which
expands into a squat, flask-shaped bod}7

,

stalked or sessile, the neck of which is gra-

dually turned over in the development, until

it projects at one side, the form then some-
what resembling that of a bird's head (or a
chemist's glass retort cut off short at the

neck) (PI. 45. fig. 12 a, b, s). Xear this, on
the main filament, or on a common pedicel

with one or more of the bird's-head organs,

is developed another organ, at first straight

and tubular, but soon curving over into the

form of a hook or scroll, without, however,
expanding (PL 45. fig. 12 a, b, a). The
expanded part of the bird's-head organ (or

3 G
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sporangium) becomes filled with dense green

gran alar matter, and cut oil' by a septum
from the main filament. The upper part of

the " hook" is likewise cut off by a septum

;

and the contents of the apical cell thus

formed are of a light colour, and soon lose

most of the chlorophyll. From the associa-

tion of these two kinds of organ, and the

production of spores in the sporanges, it was
supposed, as long ago as in Vaucher's time,

that they represented sexual organs. Vau-
cher thought the " hooks " discharged a

kind of pollen to fertilize the sporanges.

Other algologists, especially Nageli, sup-

posed or asserted that a conjugation took
place between them (like that in Spirogyrd),

—a view more or less favourably received

until a few years since, when Karsten as-

serted that he had actually observed it in

all its details. But Pringsheim long since

published a very complete and certainly

more trustworthy account of the develop-

ment of these structures, in which he denies

the conjugation, but asserts that the " hook "

is an antheridium, and that when mature it

bursts at the apex and discharges biciliated

spermatozoids resembling those of Fucus,

which enter the simultaneously opened neck
of the sporange and fertilize its granular
contents. The contents become isolated

from the wall, secrete a proper coat, and
form a free cell (spore) lying in the sporange,

its granular matter gradually losing the

green colour and becoming brown (PI. 45.

fig. 12 c). Two coats, at least, are deve-
loped ; and the spore ultimately escapes by
the decay of the parent filament and spo-

range. According to Pringsheim, about
three months elapse before germination, in

which process the outer spore-coat splits,

and the inner grows out into a tube, forming
the basis of a new ramification of the Vau-
c/sen'a-filament.

In the sj'stematic works on Algology,
numerous species of aquatic and land Vau-
cherice are described ; but we agree with
Thuret in believing that the characters by
which most of the forms are distinguished

are unessential, therefore we omit any syn-
opsis of them. Even V. racemosa, De-
caisne, appears merely an extreme of the
kind of development producing V.geminata.
Thuret proposes the name V. Ungeri, to in-

clude all but V. racemosa; Hassall suppresses

the name V. clavata, as indicating a form
common to all the species, of which he de-
scribes a large number. We do not find

any thing suiiiciently distinctive in the cha-

racters of the marine species cited by
Harvey.
The admirable essay of Unger should be

consulted by those studying the gonidial
reproduction.

Bibl. Vaucher, Conferees aVeau douce
(Ectosperma) ; Hassall, Brit. Fr. Alg.

;

Harvey, Brit. Mar. Alg. p. 195 ; Unger,
Nona Acta, xiii. p. 11, Die Pflanze im Mom.
der Thierwerdang, Vienna, 1843 ; Decaisne,
Ann. des Se. Nat. 2 ser. xvii. p. 430 ; Thuret,
ibid. xix. p. 266 ; Karsten, Bot. Zeitung, x.

p. 85 (1852), xv. p. 1 ; Pringsh. Ber. Berl.

Akad. March 1855 ; Ann. Nat. Hist. 2 ser.

xv. p. 346 ; Alex. Braun, Verjiingung {Ray
Sue. Vol. 1853, passim), Alg. unicell. (1855)

pp. 8, 105 ; Nageli, Neues Algemi/st. p. 175
pi. 4; Itzigsohn, Bot. Zeit. xi. p. 225 (1853)

;

Dippel, Flora, 1856, p. 481 ; Rabenht. Fl.

Ear. Alg. iii. p. 267.

VEGETABLE IVORY.—Thissubstance
consists of the seeds of the Palm called

Phytelephas macrocarpa, composed of a large

round mass of bony Albumen, in which
a small embryo is imbedded. Slices of this

ivory-like albumen, placed under the micro-
scope, afford very beautiful examples of

vegetable cells with the cavities almost ob-

literated by Secondary deposits (PI. 38.

fig. 23).

VEIN.—Veins of the human body differ

from arteries in possessing thinner walls,

less elastic and muscular tissue, and a
stronger tunica adventitia. There are five

histological elements to be considered, viz.

the epithelial or internal layer, the internal

elastic membrane, the fibrous tunic, the
muscular fibres, and the tunica adventitia,

besides the valves of the veins.

Epithelial lager consists of cells which,
when compared with the corresponding
structures of AitTERrES, present a more
polygonal and less distinctly fusiform shape,

and are consequently shorter and broader.

Their size varies in different regions of

the body.
Internal elastic membrane.—This is a

delicate and rather loose network of fibres,

which for the most part run in a longitu-

dinal direction and but rarely form a
fenestrated elastic tunic ; for this only occurs

in large venous trunks. The membrane
never acquires the strength and size it

attains in the arteries. In the iliac and
crural veins this coat appears in some places

to be split into two laminae which inter-

communicate by means of tine elastic fibrils,

and the space between is occupied by a
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fibrous connective tissue containing longi-

tudinally and transversely arranged short

fusiform cells.

The internal longitudinal-fibrous tunic is

situated between the epithelial layer and
the internal elastic membrane, as in the

arteries, but is developed to a much less

extent. In some veins it is almost wanting,

as in those of the neck and axilla, the vena
cava, and the mesenteric, portal, and pul-

monary veins. In the popliteal vein, on
the contrary, where it is very thick and
presents small elevations and transverse

rugfe to the eye, its structure is essen-

tially like that of the corresponding layer

in the arteries, with the exception that in

many parts numerous muscular fibres are

present in the venous structure. Thus the

crural vein presents small bundles of longi-

tudinal muscular fibres between the laminae

of its elastic inner coat ; and the popliteal

possesses in the same layer an internal

longitudinal and an external transverse

layer of muscular fibres.

Muscularfibres.—In accordance with the

presence or absence of muscular fibres in

the walls of the veins, these vessels are

Fig. 799.

Longitudinal section of the vena cava inferior, near
the liver, a, inner coat ; 6, middle coat without mus-
cular fibres; c, inner layer of the outer coat—a, its

longitudinal muscles; /3, its transverse areolar ele-

ments ; d, outer portion of the outer coat, without
muscles. Magnified 30 diameters.

divided into the muscular and the non-
muscular. To the former belong the veins
of the pia and dura mater, the veins of

Breschet in the bones, the veins of the
retina, the lower portions of the veins of
the trunk opening into the vena cava supe-
rior, the external and internal jugular
veins, and the subclavian veins. The mus-
cular veins may be divided into three

groups:— I. Veins with longitudinal mus-
cles, as those of the pregnant uterus.

2. Veins with an internal layer of circularly

and an external layer of longitudinally

arranged muscular fibres, the axillary veins

for instance. 3. Veins with an internal and
external longitudinal and middle transverse

layer of muscular fibres, such as the iliac

and popliteal veins. 4. Veins with circular

muscular fibres, such as the smaller veins

of the neck and internal mammary vein.

The arrangement of muscular fibres varies

in the same region. As regards the propor-
tional strength of the muscular coat, the
following veins are placed in order of

diminishing muscular power :—the veins of

the lower extremities, those of the abdo-
minal viscera and upper extremity, and,

finally, those of the thorax and neck.

The tunica achentitia consists of bundles

of decussating fibrils, the direction of which
is for the most part longitudinal. As a
general rule their diameter increases with
that of the vessel ; but there are many
exceptions. This layer is thicker in the

veins than in the arteries; moreover it

contains but a small amount of elastic fibres,

and a certain amount of longitudinal mus-
cular fibres in some veins. Nevertheless
the limits between the layers of muscular
and elastic fibres are never well defined.

The vidoes of veins cannot be regarded as

true duplications of the internal tunics.

The elastic, finely fibrillated internal mem-
brane covers only the convex surface of the

valves ; and the proper substance of the

valve is composed of finely fibrillated con-
nective tissue, with stellate and fusiform

cells.

Bibl. Eberth in Strieker's Human 8f

Comp. Hist., Syd. Soc. tr. Power, i. p. 275.

VEINS op Plants.— The name com-
monly applied to the ramifications of the

Vascular bundles, forming the ribs of

leaves and similar organs.

VENILI'NA, Gumbei. See Textulabia.
Bibl. Gumbel, Tr. Munich Acad. cl. 2.

x. 648.

VER MES = Annuloida (without the
3o2



VERMICULA'RIA. [ 820 ] VESIOULARIAD.E.

Echinodermata) and the Annulosa belong-
ing to the classes Gephyrea, Annelida,
Chsetognatha.

VERMICULA'RIA, Fr.—A genus of

Spheeronemei (Ooniomycetous Fungi), but

seemingly stylosporous states of Sphreriacei,

most of the species being included under
Sphceria in the British Flora. They grow
on decaying stall;?, leaves, or wood.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 274,

&c, Ann. Nat. Hist. 2 ser. v. p. 878; Fries,

Summa Vcq. p. 419.

VERMILION, or bisulphuret of mercury,

is used as a pigment for injecting. It should

be iu a finely divided state, in which it is

best obtained by levigation, and should not

exhibit any white crystalline particles when
examined as an opaque object.

See Injection.
VERNEUILI'NA, D'Orb. See Textu-

LARIA.
VERRUCA'RIA, Pers.—A genus ofVer-

rucarieae (Angiocarpous Lichens ),containing

numerous species having a crustaceous or

cartilagineo-membranous thallus growing
upon and adherent to the bark of trees or

stones ; named from the wart-like processes

corresponding to the perithecia, which open
by a pore at the surface. The perithecia

have a black rind, enclosing either the

whole or the upper half of the nucleus.

The spermogonia much resemble the peri-

thecia, only they are much smaller ; they
occur either scattered among the perithecia,

or collected towards the margins of the

thallus.

Bibl. Hook. Brit. Flor. ii. pt. 1. p. 152

;

Leighton, Brit. Angioe. Lich. p. 35; Schserer,

Email, crib. p. 213 ; Tulasne, Ann. ties Sc.

Nat. 3 s<5r. xvii. p. 215, pi. 3.

VERRUCARIEyE.—A family ofAngio-
carpous or closed-fruited Lichens, charac-

terized by rounded apothecia, closed by a
special perithecium, perforated by a conti-

guous pore, and containing a somewhat hya-
line, gelatinous, dissolving nucleus.

VERTEBRALI'NA, D'Orb.—A genus of

porcellaneous Foraminifera, near Miliola.

Char. Shell free, regular, greatly com-
pressed, mostly inequilateral, more convex
on one side than on the other, suborbicular

or elongate ; spire embracing in the young
slate only, afterwards straight ; chambers in

the spire, two or three ; orifice a large

patulous aperture along the septal plane.

See Articulina and Renulina.
One recent British species :

V. striata (PI. 18. tig. 10).

Bibl. Williamson, Bee. For. 89; Car-

penter, Introd. For. 72.

VERTICIL'LIUM, Nees.—A genus of

Mucedines (llyphomycetous Fungi), distiu-

guished from Botrytis (under

which it is included, with
Acrostalar/mus, by Fries)

chiefly by the verticillate

arrangement of the sporifer-

ous branches. A number of

species are described ; but

from the observations of Hoff-

mann and Bail on the germi-

nation of Triehotheciain, this

genus represents only one
form of the plants belonging

to other genera,— V. ruberri-

mwm, Bonorden (Botrytis ver-

ticilloides, Corda, which Hoff-

mann regards as identical with
Acrosialagmus parasitans and eylindrosporum.

ciniiuharinus), having been Hjgnified200

raised from the spores ot In-
cliotliecium roseum, and its " spores " being
barren (see TRiCHOTHEemi). Berkeley

and Broome describe and figure several new
species.

Bibl. Ann. Nat. Hist. 2 ser. vii. p. 101,

pi. 7. figs. 15-18 ; Fries, Summa Vey. (Bo-
trytis), p. 491.

See also TKicnoTHECiTrin.
VESICULA'RIA, Thomps.—A genus of

Infundibulate Ctenostomatous Polyzoa, of

the family Vesiculariadas.

V. spuiosa, general on the sea-shore.

98;Bibl. Thompson, Zool. Illustr. p.

Johnston, Brit. Zooph. p. 370.

VESIOULARIAILE.—A family of In-

fundibulate Ctenostomatous Polyzoa.

Char. Polypidom plant- like, horny, tubu-
lar ; cells free, deciduous, the ends flexible

and invertile. Genera :

1. Serialaria (Amathia). Shoots slender,

filiform, erect, branched ; cells tubular, ad-

herent, uniserial and unilateral, rows inter-

rupted by blank intervals : tentacles eight.

2. Vcsicn/aria. Shoots branched,jointed;

cells oval, distinct, uniserial and unilateral

;

eight tentacles and a gizzard.

3. Valheria. Variously branched ; cells

oval, irregularly clustered ; eight tentacles,

no gizzard.

4. Minwsellu. Variously branched : cells

ovate, in two rows, opposite, jointed at the

base ; eight tentacles and a gizzard.

5. AveneUa. Filiform, creeping, nearly

simple ; cells large, solitary, scattered, in one

row, slightly contracted at the top, curved

;
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twenty to twenty-four tentacles, and a small

gizzard.

6. Noletta. Cells erect, subcylindrical,

crowded on tubes which form an undefined
incrusting mat ; tentacles eighteen.]

7. Bowerbarikia (PI. 43. fig. 19). Mat-
ted and creeping, or erect and irregularly

branched ; cells tubular, densely clustered
;

tentacles eight to ten, and a strong gizzard.

8. Barrel/a. As Bowerbankia, but tenta-

cles twelve to thirty, and no gizzard.

9. Anguinella. Branched palmately, one
tube springing from another, largely com-
posed of mud ; animals with twelve tenta-

cles and no gizzard.

Bibl. Johnston, Brit. Zooph. p. 3G7
;

Gosse, Mar. Zool. ii. p. 19.

VES'PA,Linn.— Vespa vulgaris, the wasp,
and V. crabro, the hornet, are readily acces-

sible insects for the examination of the sting

(Sting).
VESSELS of Plants.—This name was

applied by the earlier observers to various

elongated tubular structures of vegetable

tissues, from an idea that they corresponded
with the vessels of animals ; and the name
is still retained. The spiral, annular, &c.
vessels are described under Spiral Struc-
tures. The term ressel is now generally

contrasted with duct, to indicate a single

long tubular cell, or row of confluent elon-

gated cells, with spiral secondary deposits

upon their walls, in contradistinction to a
canal formed of a row of cells with pitted

secondary deposits, applied end to end and
confluent. The Laticiferous tubes are

sometimes called laticiferous or milk ves-

sels.

VIBRAC'ULA are long bristle-shaped

organs, attached to the cells of most species

of Polyzoa. Each springs from a cup-like

base that contains the muscular fibres,

which move it in a sweeping direction over
the surface of the polyzoarium. See Poly-
zoa.

VIB'RIO, MM.—A genus forming the

type of the family Vibrionia, Infusoria of

authors, but part of which we have provi-

sionally placed in the Oscillatoriacese (Con-
fervoid Alga?).

Char. Filiform, more or less distinctly

jointed from imperfect division; movement
undulatorv, like that of a serpent.

These filamentous bodies are extremely
minute ; their simple structure is best seen

when they are dried.

V. subtilis (PL 3. fig. 18). Filaments
colourless, elongate, hyaline, straight, di-

stinctly jointed, motile vibrations very
slight and not perceptibly altering their

form. Aquatic, in pools ; length reaching
1-430"

; breadth 1-24000". Probably an
Oscillatoria.

V. rugula (PI. 3. fig. 19). Filaments
hyaline, distinctly jointed, very tortuous

when in motion. In decomposing infusions
;

breadth 1-12000".

V. prulifer (PI. 3. fig. 20). Filaments
short, hyaline, distinctly jointed, tortuous

in their slow motion. In decomposing in-

fusions; length 1-9200 to 1-1150"; breadth
1-9200".

V. bacillus (PI. 3. fig. 21). Filaments
elongate, hyaline, joints sometimes distinct

only after drying, flexuous in their slow
motion

; length 1-288"
; breadth 1-1700".

V. lineola, V. tremulans, and V. setpens

are still more evidently algaa.

Bibl. Ehr. In/as. p. 77 ; Duj. Infas.

p. 210; Rabenht.' Ft. Bur. Alg. iii. p. 71.

VIBRIO'NIA.—A family of Infusoria,

according to the classifications of Ehren-
berg and Dujardin, but which appear, at

all events in part, to be Alga? (Oscillato-
riacejb).

Char. Active, filiform, extremely minute,
colourless, jointed bodies, of obscure or-

ganization, and without visible locomotive
organs (except Bacterium ?) ; straight, or

spirally coiled, multiplied by division at the
joints.

These organisms form some of the most
minute which the microscopist is called

upon to examine ; and it is with the greatest

difficulty that their structure can be made
out. But although, in the ordinary method
of examination, structure is invisible, yet
by allowing them to dry spontaneously on
a slide, or adding solution of iodine to them
in the wet state or when dried, it can be
distinctly seen that they are composed of

minute joints, resembling very minute, co-

lourless, Oscillatoriaceous Conferva?. When
treated with potash, they are unacted upon,
although the minute monads with which
they are invariably accompanied are burst

and dissolved. Nor have we succeeded in

colouring them by Millon's or Pettenkofer's

test, although their minute size is such that

the magnifying power used to render them
visible would so dilute the colour, by dif-

fusing it over a large surface, that it is

difficult to speak positively upon this point.

They are propagated by the formation of

new joints, and subsequent separation at

one of the articulations. They are almost
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invariably the first organisms found in de-

caying and putrefying organic matters, espe-

cially animal. When treated with iodine

and then sulphuric acid, their jointed struc-

ture is rendered very distinct; and it ap-

pears that they are composed of two parts,

an outer portion which seems pale or but
slightly coloured, and an inner which be-

comes very dark ; but the tints cannot be
distinguished with certainty : they appear
purplish or reddish-purple brown, quite dif-

ferent from the surrounding infusoria when
thus treated.

Probably some of the Vibriones are but
the earlier stages of other algas ; but what
these algas are is unknown.
The motion of these minute bodies would

seem to indicate that some are furnished

with cilia ; but in others it is evidently

produced by general contractility. M. Du-
jardin thinks, however, that he has some-
times seen a flagelliform filament analogous
to that of the Monadiua, or rather undu-
lating helically ; and Ehrenherg describes a

cilium or flagelliform filament in one Bac-

Fig. 801.

terium. Our own repeated observations,

made in such a manner (see Cilia) as will

detect cilia with ease when present, or at

least in any part where they have hitherto

been found certainly, have failed to detect

them in the Vibrionia (excluding Bacte-
rium, which is doubtfully referred to this

family).

We have included the genera Bacterium
and Vibrio among the Osclllatohiace^;,
but the relations are still somewhat ob-

scure ; and this is even more the case with
Spirillum and the rest, which are excluded
there. We think it advisable, therefore, to

add here a table of the genera according to

the views of those who regard them as In-

fusoria, or at all events as a distinct family.

More details are given under the respective

heads.

Filament t Inflexible 1. Bacterium.
straight. "I

Flexible like a serpent 2. Vibrio.

x,-, „ , i Spiral helical 3. Spirillum

* ' ( Spiral fjat,like a watch-spring 4. Spirodiscus.

They are best preserved by allowing them
to dry spontaneously on the slide.

Fi°-. 802.

llSif

'"WWII14W4mm
Fig. 801. Intestinal villus of a kitten, free from epithelium, and after treatment with acetic acid: a. boundarv of

villus
; 6, subjacent nuclei

; c, nuclei of the muscular Hires ; d. roundish nuclei in the middle of the villus 3dV'-
mtlcd X">u diameters. b

Fig. 802. A, magnified 75 diameters. Two villi with their epithelium, from a rabbit: a, epithelium; b, paren-
chyma. B, mngmiled 300 diameters. A row of detached epithelial cells, o, membrane separated by water C mag-
nified 350 diameters. Detached epithelial cells, a with, b without the separated membrane : c. surface view of some
epithelial cells.
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For Vibrio tritici see ANGTJiLLrLA tritici.

Bibl. Ehr. Infiis. p. 73 ; Duj. Infus.

p. 209; Oscar Grimm, Schuttz'sArcMo, 1872.

VICTOREL'LA, Kent. — A genus of

Polyzoa.

Bibl. Kent, Qu. Mic. Jn. 1870, p. 31.

VILLI.—These are minute folds or pro-

longations of the mucous membrane of the

small intestines. They are most numerous
in the jejunum and ilium—in the former

conical and flattened, sometimes plate-like,

cylindrical, club-shaped or filiform, whilst

in the latter they are broader and flattened.

The villi form solid processes of the mu-
cous membrane, consisting of areolar tissue

without elastic elements, but abounding in

roundish nuclei, containing also blood-

vessels, lymphatics, and unstriated muscular
fibres. See Intestine for minute anatomy.
The villi are exceedingly vascular, and

form beautiful microscopic objects when

Fig. 803.

Fig. 803. Two villi from a calf, without epithelium,

and containing each a lacteal vessel ; after treatment
with dilute solution of soda. Magnified 350 diameterB.

injected ; exhibiting a network of capillaries

with rounded or elongate meshes.

Each villus contains a lacteal, the origin

of which commences either in a single ca?cal

dilatation, or in a network of branches.

Fig. 804

Fig. 804. Two contracted villi, from a cat. Magnified
60 diameters.

The muscular fibres form a thin layer,

not very distinct in man, surrounding the
lacteals, and capable of greatly contracting

or shortening the villi.

The epithelial cells are intimately con-

nected with each other, but easily detached
from the villi, often in groups or rows.

When acted upon by water, the cell-mem-
brane at the surface is separated, leaving a
clear space between the granular cell-con-

tents and the former.

Bibl. Kolliker, Mikrosk. Anat. ii.

VTNOA, L.—The generic name of the

garden plants called Periwinkles ; interest-

ing to microscopists on account of the
striated liber-fibres (PI. 39. fig. 30). (See

Spiral Structures, p. 723.)

VINE-FUNGUS.— The vine-mildew,

Oiclium Tuckeri, Berk., which has in recent

years caused such extensive destruction, has
formed a subject of investigation for most
of the principal mycologists

;
and, notwith-

standing that its natural history is not yet

wholly cleared up, many interesting points

have been discovered. As it ordinarily

appears, it forms a white and very delicate

cottony layer upon the leaves, young shoots,

and fruit of the vine, soon causing a pro-

duction of brown spots upon the green

structures, and subsequently a hardening

and a destruction of the vitality of the sur-

face. Under the microscope, the white

substance is seen to be composed of delicate
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ramified filaments, creeping horizontally

over the surface, and, when the plant is

much developed, forming a dense interlace-

ment. The horizontal filaments exhibit

few septa, these occurring at the points of

branching, and they do not penetrate into

the interior of the epidermal layer ; here

and there, however, they are found fixed to

the epidermis by a more or less developed

organ of attachment, consisting of a disk or

lobed expansion (comparable roughly to the

so-called " root " of some of the Fucoid
Algse), which adheres firmly to the cuticle,

and, when removed, leaves a brownish scar

behind. The destructive effect of the Fun-
gus seems to arise from its arresting the

development of the epidermis, by binding

its structures together, and excluding the

surface from the influence of the air, since

when young berries are invaded, the inter-

nal development proceeds, and, the sphace-

lated epidermis preventing the natural ex-

pansion, the grapes burst and rot. [In this

case, species of Botrytis, &c. appear upon
the decomposing; pulp, as on all similar sub-

stances ; and these must be distinguished

from the proper mildew.] When full-

grown leaves are affected to a moderate
extent, the vitality is often only partially

affected, causing a laxity of the tissue, and
more or less fading of the green colour,

without inevitable decay.

When the mildew is observed with a low
magnifier, its surface exhibits a mealy ap-
pearance, arising from minute bead-like or

pearly shining bodies of oval form ; and the

application of sufficient power shows that

the horizontal filaments bear numerous
erect branches or pedicels, consisting of

short-jointed filaments (PI. 20. fig. 8), the
terminal cells of which (or the two last) are

elliptical and expanded. These terminal cells

are soon matured and then fall off; vast

numbers of them are produced, and are

found lying upon the surface among the
creeping filaments, where they quickly ger-

minate (PI. 20. fig. 0) and produce new
ramifications of mycelium. The fungus, as

thus described, constitutes the Oidium pro-

per ; and the deciduous terminal cells form
the so-called spores. But the history of

the development of the mildew does not
cease here.

In the first place, the detached ' spores
'

do not always produce a filament as repre-

sented in fig. ; some of them present,
while still attached, a kind of segmentation
of the protoplasmic contents (fig. 10); and

detached examples are found filled with
minute ' sporules ' of elongated-elliptical

form. These minute ' sporules ' are either

discharged by a dehiscence of the ' spore

'

(fig. 11), and then germinate, or sometimes
they germinate hi situ and send out slender

filaments through the walls of the spore.

We have found also that the large filaments

produced by the simple large 'spore' (fig. 9)
do not always at once form a regular mjxe-
lium, but sometimes give rise to slender

pedicels, terminating in a point bearing
minute solitary corpuscles of about the size

and form of the ' sporules ' above described,

and resembling the spermatid of many of the

higher Fungi.

In addition to this, we have sometimes
observed those ' spores ' which produce the
' sporules ' in their interior, with their outer

membrane finely punctate ; and in very rare

cases this form of fruit was not composed
of a single terminal cell, but presented
indications of cross septa, as if two or

more cells of the summit of the pedicel

were confluent into one sac ; here the
punctation of the surface was very strongly

marked.
Thus far we depend upon our own obser-

vations ; but Mohl, Tulasne, and others de-
scribe a still more highly developed fruit

than that last noticed : they have found the
terminal body, producing ' sporules,' with a

distinct cellular coat (PL 20. fig. 12), from
which the sporules are discharged by a ter-

minal dehiscence. Mohl found this body,
very rarely, of spherical form. We have
never seen this cellular coat ; iu the cases

we have met with, the coat was certainly

only punctate or tubercular
;
probably the

structure was not mature, nevertheless the
' sporules' were distinctly evident.

These phenomena, exhibited by the Vine-
fungus, clearly agree with those exhibited

by the Oidia always accompanying certain

Ehysiphje, as described under that article
;

and therefore most of the authors who have
written on this subject conclude that the
Vine-fungus is really an Erystphe, of which
the perfect, ascophorous fruit has not yet
been discovered. A comparison of figure

12. PI, 20, from the Vine-, copied from
Mohl, with those of the Hoyt-JErysiphe, fig.

14, will show the agreement of structure

between the two plants.

It remains only to add a few remarks as

to the interpretation or nomenclature of the

different organs. Mold, Tulasne, &C. have
denominated the simple ' spores ' above do-
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scribed (figs. 8, 9) conidia ; but as we have
stated, the cells are convertible into what
may be called sporanges, producing ' spo-

rules ' (or true spores) without alteration of

structure. When their walls become cel-

lular (tig. 12), the sporangial character is

more decided ; but as the Ery.tiphce produce
a more perfect sporange, in which asci are

developed, the name of pycnidia is applied

to them. This fruit it was which gave rise

to the establishment of a supposed distinct

genus, by Cesati, under the name of Ampe-
lomyces ; while Ehrenberg, also regarding

it as a distinct plant, made it the type of a
genus called C'icinobolus, on account of the

peculiar tendril-like extrusion of the ' spo-

rides ' (fig. 12 s). Mohl distinguishes it as

the Ciciiiobohis-fruit, which he, like Tulasne,

finds constantly associated with other (un-

doubted) Erysiphce (fig. 14), in very slightly

different and equally irregular forms.

There can be no doubt whatever, in the

minds of those who have watched the deve-

lopment and progress of the Vine-fungus,

that it is the cause and not a consequence

of the ' murrain
;

' still there are various

curious circumstances connected with it not

at all understood. It is probable that pecu-

liar atmospheric conditions induce predis-

posing states of the plants ; but the pheno-
mena are enigmatical : we have had it

completely covering a vine in a small green-

house, destroying all the fruit one year

;

and although no precautions were taken fas

it was desired to study the disease), no sign

of mildew appeared there the next year

;

while on an out-door trellis, a few yards off,

the disease reappeared in a slight form in

the second season. The application of sul-

phur appears to arrest the growth.
Bibl. Berkeley, Gardener's Chron. 1847,

no. 48, &c. ; Journ. Hort. Soc. vi. p. 284,

ix. p. 01 ; Montagne, Bidl. Soc. Ccntr. Agric.

2st±r.v.; Journ. Hort. Soc. ix. p. 112 ; Amici,

Atti delV Ac-cad. de Qeorgqfih, xxx. (transl.

Journ. Hort. Soc. viii. p. 231 ; Savi, ibid.

241) ; Tulasne, Hot. Zeit. xi. p. 257 (1853)

;

Comptes Rend/us, xxxvii. (Oct. 1853).
VINEGAR, Eels in. See Anguiixula.
VINEGAR-PLANT.—Under this name

is known a remarkable vegetable production

formed in fluids rich in sugar, when under-

going fermentation at ordinary temperatures

and conversion into vinegar. As ordinarily

met with, it forms a tough gelatinous mass
floating on the surface of the liquid, its

shape (superficially) defined by that of the

vessel in which it is contained, extending

itself so as to occupy the whole surface even
in very large pans,—its depth or thickness
depending on its age and the amount of nu-
triment contained in the liquid. The gela-
tinous substance decreases in density from
above downwards, the lower part being very
lax and flocculent, the inferior surface being
in a state of continuous development. The
general mass, however, displays remarkable
tenacity, which, together with its lubricity,

renders it difficult to tear ; but if the lower
surface is examined, it is found possible to

strip off layer after layer, each a few lines

thick, to an extent depending on conditions
of growth, the lower, less dense portion

being thus distinctly stratified.

TVhen portions are placed beneath the
microscope very varied forms of structure
are discovered in the interior. The general
mass of jelly appears structureless, as if

formed by some exudation, or solution of

the organized portion ; but the mode of ori-

gin of this jelly is not yet ascertained.

Imbedded in the jelly are cellular structures,

polymorphous indeed, but exhibiting trans-

itions which render it impossible to regard
them as of distinct origin. In the middle
portion often occur innumerable isolated

masses of short rows of cells, resembling
the cells of Yeast when coherent, except
that they are generally elliptical ; some of
them have short cylindrical j oints ; others
short cylindrical portions arising from long
tubular filaments, and terminating in ellip-

tical cells, so as to resemble exactly OiDiusr.
The diameter of all these structures is most
variable, from 1-4000 to 1-8000". In the
upper part, the elongated branched filaments

more abound, the length of the internodes
and the diameter of the tubes still varying
extremely. At the lower, laxer surface, the
cellular structures are accompanied by less

of the tough gelatinous matrix. The lami-
nation of the lower growing surface is very
curious, but perhaps may be accounted for

by supposing that the inferior growing sur-

face of the mass, which is certainly the
mycelium of a fungus, periodically produces
a crop of conidia, which become detached
and fall into the body of the liquid on which
the mass floats ; there quickly germinating,
they form anew entangled mass of filaments
and chaplets of cells, which then acquires
its gelatinous consistence, and, buoyed up
by the liquid, applies itself against the lower
surface of tbe parent mass, with which it

adheres, more or less,, on account of the gela-

tinous condition. In the upper part of old
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and thick masses, the layers become insepa-
rable—probably in some measure from the
pressure of the floating force from below,
together -with the condensation arising from
the evaporation of the liquid of the jelly at

the upper surface.

When a vinegar-plant is left upon the
solution after the saccharine matter is ex-
hausted, we find it always display, after a cer-
tain time, patches of the ordinary fructifica-

tion of Penicillix'si tjltmcum (fig. 805),
as stated by Turpin and others, forming
green, blue, and yellow " mould " upon the
surface, and imbedded in the upper strata,

in which also heaps of the spores occur

;

the vinegar sometimes ultimately suffers

more or less decomposition, so that the
common " mother " of vinegar, which by
its growth destroys the acidity, appears to
be another condition

of this same organ-

ism. In some cases

where we kept an
exhausted liquid in

the dark for some
months, the acidity

of the vinegar dis-

appeared, the gela- ~j<ccx

tinous layer became ff^ \v\

greatly condensed, B
and assumed a bright" :

crimson tint, and re-

mained as a dull-red

membranous film,

somewhat like a
smear of blood when
dried upon paper.

From the above
observations it would
appear that the vinegar-plant consists of

the mycelium of Penicillium glcmeum, vege-
tating actively and increasing also by crops

of conidia or gemma?. This opinion is en-

tertained by Turpin, Berkeley, and other ob-
servers ; and the various genera and species

founded on the different forms of structure

occurring in it cannot be entertained

:

among these are Ulvinti, Kiitz., and species

of Hygrocrocis, Leptomitits, &c. But the

rnoniliibrm growth is at the same time
scarcely distinguishable from the Yeast
plant by any satisfactory characters ; and
repeated observations strongly impress us
with the idea, that these objects are all

referable to one species,—the vinegar-plant

being the form of vegetative growth taking
place at low or ordinary temperatures in

highly saccharine liquids, while the true

Head of

niciHiura.

fertile filament
bearing strings of sporea.

Magnified 250 diameters.

east plant or Torida is formed in the more
rapid fermentation taking place at more
elevated temperatures. Another circum-
stance, mentioned under Penicillium, is

that we have found stale beer-grounds, kept
at a rather low temperature, always ulti-

mately acquire a gelatinous crust, on which
Penivilliitm-fruit becomes developed.

In connexion with this subject may be
mentioned the objects called L'ryptoccoccus

ghttinis, Fres., and the " blood on bread,"

which appear nearly related to the red-co-

loured condition of the vinegar-plant above
mentioned. These are possibly merely forms
of the same plant; indeed we have observed,

on some flour paste partially covered with
PeniciUium glcmeum, small circular patches

of a crimson tint, which under the micro-

scope were found to consist wholly of mi-
nute elliptical bodies, generally exhibiting

two internal granules or "nuclei," and ex-
actly resembling the articulations of some
of the moni liform structures of the vinegar-

plant, which readily separate into their

component cells. All these phenomena
require further investigation, to which long-

continued and constant observation must
be applied in order to ascertain with cer-

tainty the relation the different objects bear

to each other. It is a kind of research

occupying much time, and demanding great

care and patience, but calculated to repay
the trouble far better than the amassing of

isolated characters of forms seen at different

periods and under special conditions. Fur-
ther particulars concerning- various points

treated in this article will be found under
the heads Fermentation, Oidium, Peni-
cillium, TonrLA, and Yeast.

Bibl. Turpin, Mem. tie I'lnstitut, xvii.

p. 135 ; Berkeley, Journ. Hurt. Soc. iii. p. 91

;

Lindley's Medic. § JEeon. Sot. p. 17 ; Fre-
senius, Beitr. z. Mycol. Heft ii. p. 77 ; Slack,

Mic. Trans. I860, p. 10.

VIRGULA'RIA.—A genus of Pennatu-
lida? ( Aleyonaria). V. mirabilis is found in

British seas, and has a long rod-like support

to the short polype-bearing fringes.

VIRGULI'NA, D'Orb.—A subgenus of

Bulimina, having outdrawn, very delicate,

and smooth biserial shells, with extremely
fine pores. The regular Virgulin.ce are ty-

pified] by V. squamosa, those of less regular

growth by T . Schreibersii. The only variety

taking on a sandy condition, becoming de-

licately rugose or subarenaceous, is V. Hcmp-
richii, common in the Indian seas and in

some Tertiary and Cretaceous strata, having
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muddy dull shells of very variable growth,
and presenting passages of form between V.

Schreibersii and Bulimina proper. See Bo-
livtna and Buloiina. Common, recent

and fossil.

The extreme suhcylindrie modification of

Virgulina is PleurostomeUa, Reuss ; the bi-

uni-serial modification is Sifarma, P. & J.

Bibl. Ehrenberg, Mikrogeologie, passim
;

Parker & Jones, Phil. Traits, civ. 375 ; Ann.
N. H. 4, ix. 284, 299.

VIS'CUM, Linn.—A genus of Lorantha-
ceee (Dicotyledons).

V. albumis the mistletoe, alluded to under
Embryo-sac, Liber, and Ovule.
VITREOUS HUMOUR or body. See

Era.
VITTzE of the valves of the Diatornaceee.

—These are internal proj ections or inflections

of the valves, forming imperfect septa ; they

appear as dark lines, visible under ordinary

illumination.

VITT/E op fruits. See Secreting
Organs of Plants.

VOLUTELLA, Fr.—A genus of Stilbacei

(Hyphomycetous Fungi), comprising seve-

ral species of parasites which have been
variously distributed. The plants consist

of minute fleshy papilla? (stromata) of cel-

lular structure, the surface of which is

clothed with elliptic, oblong, or fusiform

stylospores, frombetweenwhich proj ect long

jointed hairs (fig. 806) traversing the stroma.

Fisr. 80G.

Volutella buxl.

Magnified 20 diameters.

V. buxi, Berk, and Br. (Fusisporiutn buxi,

Br. FL, and Chcctvstroma buxi, Corda).

White ; on dry box leaves (fig. 806).

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 352-3

Ann. Nat. Mist. 2 ser. v. p. 466, pi. 11. fig. 3

Greville, Crypt. Fl. pis. 102 & 268. fig. 2

Corda, Icon. Fung. ii. pi. 13. fig. 107 ; Fries,

Syst. Myc. iii. p. 447.

VOLVA'RIA, Fr.—A subgenus of Aga-
ricus belonging to the rose-spored series,

characterized by the presence of a universal

volva and perfectly entire gills. One species

is an object of cultivation in Italy, where

old coffee-grounds are placed in a cellar, on

which the fungus soon appears.

Bibl. Fr. Syst. Myc. i. p. 277; Berk.

Outl. p. 139 ; Cooke, Handb. p. 83.

VOLVOCIN'E^E.—A familyjof microsco-

pic organisms which, in agreement with the

majority of recent writers on Algology, we
have included among the Confervoid Algas,

although they have been included until

lately among the Infusorial animalcules,

among which they form one of Ehrenberg's

families. The most striking general cha-

racter of these objects is their composition

of individual elements which exhibit in

their mature and most perfect stage of

existence the characters of the transitory

zoospores of the other Confervoids. The
Volvocinea? may be characterized as plants

composed of a number of permanently-ac-

tive zoospore-like bodies associated together

into families of definite form, in which the

members, connected or held together in

various ways by cell-membranes, retain

their distinct individuality for all physiolo-

gical purposes of nutrition, growth, repro-

duction, &c, but represent only one being

in relation to the surrounding objects. Pra-

tococcus, however, consists of only a single

cell. The best-known and most beautiful

example of this family is the genus Volvox

(PL 3. fig. 24), consisting when mature of

a spherical membranous sac, at the peri-

phery of which, within the membrane, are

arranged a large number of zoospore-like

bodies (gonidia), each provided with a pair

of cilia, which pass out through the enve-

loping membrane, collectively forming a

coating all over the external surface, and by
their vibration causing a rotatory motion of

the entire globe.

The modes of reproduction of the Volvo-
cineae, both vegetative and by spores, are

fully described under Pandorina, Volvox,
and Gonium ; hence it is unnecessary to

dwell on these points here.

It might be useful to observers to give

the characters of all the above genera as

laid down in Ehrenberg's work, in spite of

our disbelief in their validity ; but in so

doing it would be necessary to describe

them from his drawings, as his written

characters are altogether useless, from being

founded on false analogies. The red eye-

spot is certainly found in Gonium, and pro-

bably in all ; we doubt the statements about

a single " proboscis " (vibratile cilium) ; and
the so-called tail, a posterior prolongation

of the body is an obscure character. The
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tabular analysis which Ehrenberg_ gives

would not enable any one to distinguish the

forms without the assistance of plates. We
have therefore prepared a table, founded on

his characters and drawings, marking^ those

genera which appear to us really distinct.

Char. Permanently active zoospore-like

bodies, ciliated (except Gi/f/cs), surrounded

by a gelatinous coat (like Coccochlojus),
solitary or combined in definite groups, with

or without a common enveloping membrane.

Individuals pyriform, or with the body pro-

longed posteriorly.

Solitary.
Witliont cilia Gyges.

_,,.., . „ ... rPuOTOCOCCUSW ith a pair of cilia
{ (Chlamidomonas).

Grouped.
Forming: a'square layer, goni- ^ g.ontum
dia with two cilia \

Forming a spherical body.

Cilium solitary.

With a "tail " Uroglena*.

Without a " tail."

Without an eye-spot.

With special coats ... Syncrypta*.

With an eye-spot.
Gonidia dividing into)

fl^mvrinfi.
clusters \

r

Cilia two.
Without an eye-spot . . . Syn ura*.

With an ej'e-apet.

Common envelope spherical.

Gonidia numerous, all) yOLyox
over the periphery ... S

Gonidia eight, in a cir- 1 Stephanobpd:jEha .

cle at the equator (

Common envelope ellipsoidal. Gonidia sixteen

or thirty-two Pandorina.

* Probably Btages of development ofVolvox or Pan-
DOBIXA.

The names in small capitals are well-

established genera.

Bibl. See the genera.

VOLVOX, L.—A genus of Volvocineee

(Confervoid Algaj), of which only one spe-

cies, V. f/hbator (PI. 3. fig. 24), seems satis-

factorily established. This organism, occur-

ring not uncommonly and often in great

abundance in clear pools on open commons,
&c, appears to the naked eye as a minute
pale-green globule gently moving about in

the water ; its dimensious variable, but gene-

rally about 1-50" when full-grown. When
placed under a low magnifying power, it is

found to be a spherical membranous sac,

studded all over with green points, the en-

tire body rolling over in the water with a

motion which is readily discerned to be
caused by innumerable cilia arranged upon
the surface of the globe. In the interior

of 1he sac are generally seen dense globes,

in summer mostly of a green colour (PL 3.

fig. 24 ) : sometimes the cavity is wholly
filled up by a number of membranous sacs

exactly resembling the parent, but de-

formed by mutual pressure (PI. 3. fig. 25) ;

and inside these are seen smaller green

bodies, as in the former case. The parent

envelope is also flexible, yielding to pressure

and recovering its form, and in full-grown

specimens is generally ruptured at one point,

where the internal bodies escape, so that

the number varies ; usually, however, the

original number is eight.

The application of higher powers is requi-

site to discover the intimate structure of

Volvox, which, by the researches of Wil-
liamson and Busk, most of whose observa-

tions we have verified, has been pretty

clearly made out. The outer envelope con-

sists of a layer of cell-membrane, in all

probability composed of a modification of

cellulose, although we have never succeeded

in producing more than a faint purple tinge

with sulphuric acid and iodine. By the

application of a sufficient magnifying power,

the green corpuscles at the periphery are

found to consist of zoospore-like bodies (170-

nidia) (PI. 3. fig. 28), which are seated inside

the membranous envelope, each sending out

its pair of vibratile cilia (figs. 24-30) through
separate orifices in the external coat. The
same investigation will reveal that the

gTeen gonidia have radiating processes ex-

tending from their sides, and running from
the different centres to meet each other in

the light interspace, forming thus a kind of

delicate network beneath the membrane.
The gonidia are pyriform, have a transpa-

rent anterior end bearing a pair of cilia,

and contain a reddish-brown eye-spot and
a contractile vacuole.lhus exactly resembling

those of Gonium and, indeed, the zoospores

of Confervoids generally. The radiating

processes resemble those found in particular

stages of PnoTOCOCcrs phirialis, running

through the gelatinous coat, and probably

may be compared to the radiating fila-

ments proceeding from the nucleus of Sri-

hogyda (PI. 5. fig. 2G). There is somewhat
more difficulty in determining the nature of

the structure in which the gonidia arc en-

closed. There is a layer of soft consistence

of"some thickness within the external mem-
brane ; the green gonidia are wholly im-
bedded in this ; and their radiating processes

and cilia traverse the substance of it. Wo
are inclined to believe that this presents a

firm membranous layer again at the interna]
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surface, looking toward the general cavity

of the sphere. The nature of the soft layer

has been the subject of discussion ; we be-

lieve Busk's view to be correct, that it is

not formed by the collocation of distinct

membranous cells, like those of ordinary

parenchymatous structures, but by the close

j uxtaposition of gelatinous envelopes of the
individual green bodies, resembling those

of Coccochloris, Olceocapsa, &c. We could
never detect a true line of demarcation
halfway between neighbouring gonidia

:

an appearance is indeed sometimes pre-

sented in preparations kept in chloride of

calcium, which might lead to an error on
this point ; for the outer membrane is then
sometimes swollen into papillaa opposite

each corpuscle (PI. 3. fig. 30), the furrows
between which in certain foci give the ap-

pearance of a septum running round each
corpuscle (PI. 3. fig. 29). Similar prepara-
tions also often show the gonidium con-
tracted and leaving an empty ring round
it, separating it from the gelatinous coat,

which runs undistinguishably into those of

the neighbouring gonidia. But the strongest

fact we have observed is that by the appli-

cation of solution of potash the substance
surrounding the gonidia is so entirely dis-

solved that the oily substance extracted

from the green bodies will run freely about
beneath the external membrane (apparently
confined internally by another film), in

sheets extending over considerable segments
of the sphere, yet leaving the gonidia and
their radiating processes intact, or at least

only shrunk and discoloured. If a true cell-

membrane existed around each gonidium,
forming septa dividing them, the above
phenomenon could not display itself, since the

potash would not so dissolve the structures.

The modes of reproduction of Vohox
have recently been entirely elucidated. In
certain conditions, some of the gonidia ap-
pear larger than the rest, and as if under-
going division (PI. 3. fig. 27) ; it is possible

that some of the gonidia, or of such grouped
gonidia, escape into the cavity, and there

become developed into the large green bo-
dies (PI. 3. fig. 24), which are rudimentary
globes ; but Williamson believes these are

detached in an earlier stage : perhaps both
modes of development take place. Forms
with the grouped gonidia (PL 3. fig. 29)
would appear to represent Ehrenberg's
Spharosira. Ehrenberg's genus Uroglena,

again, would seem to be a Vohox either im-
perfectly developed or decaying.

The deep-green bodies (PL 3. fig. 24)
seen in the cavity of the spheres, are young
Volvoces, and in an early stage they appear
as spherical cells filled with granular green

substance ; the green substance divides by
segmentation (PL 3. figs. 81, 32) until it

forms a group of gonidia, on each of which
a pair of cilia appears ; the enclosing mem-
brane expands, and they follow it and re-

move apart, until the)7 form a perfect Vol-

tio.r-sphere, studded with the gonidia. As
above mentioned, a second generation is

sometimes met with in the parent sphere

(PL 3. fig. 25) . We are uncertain whether
to regard the objects represented in PL 3.

fig. 14, as the young of Volvox ; they would
seemingly equally represent the genus Pan-
dorina, Synerypta, or Eudorina, Ehr.

Vohox, examined in autumn and early

winter, often exhibits either the green bodies

with a thick coat (PL 3. fig. 33), or the inner

globes are of an orange colour (PL .3. figs. 26
& 34), which appear to be successive stages

of development of a restiny-spore. When
mature, this possesses at least two coats,

one immediately surrounding the granular

contents, another at some distance outside

the former, transparent, colourless, and as

it were glassy and brittle, breaking with
sharp-angled cracks when pressed (PL 3.

figs. 34 & 35). We cannot detect any in-

termediate substance or layer, which would
be required to complete the analogy with the
resting-spore of Spieogyea as described

by Pringsheini (PL 5. fig. 21) ;
perhaps it

does not exist in either case. Sometimes
the outer coat of the enclosed yellow globes

is tuberculated or covered with conical ele-

vations (PL 3. fig. 36). The form with the

smooth yellow resting-spores (PL 3. figs. 26
& 34) represents Ehrenberg's Volvox aureus,

and the form with the spines (PL 3. fig. 36)
his V. stellatus. The development of the
resting-spores of Vohox has been fully de-
scribed by Oohn, and presents an essential

resemblance to the process in Pandoeina
and Stephanosph^ba. A portion of the
gonidia become enclosed in special cyst- like

coats ; and their contents are then converted
into spermatozoids, which break out and
move actively in the interior of the spherical

common envelope. These bodies fertilize

other gonidia, which take on the function

of spore-cells ; and after their impregnation
the latter acquire the firm coats and yellow
contents characteristic of the resting-spores.

They are set free at first into the common
cavity of the spherical envelope.
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A doubt remains as to the nature of the

object described as Synura uoella ; it may
belong here, or, not improbably, to the

genus Uoella (PL 25. fig. 18), which itself

may be no more than a complex form of the

Protococcus or Chlamklomonas (PI. 3.

fig. 2 ; PL 23. fig. 30), which doubtless in-

cludes also Chlorot/onium (PL 23. fig. 31),

Cryptoglena (PL 23. fig. 35), and Gyyes
(PL 41. fig. 14), if not more supposed In-

fusorial animalcules.

When a pool contains Volvox, the indi-

viduals are general^ abundant, and may be

readily seen by the naked eye, as pale-green

globules, in a phial of water held up to

the light ; but they are kept with difficulty,

being devoured by Rotatoria, &c. The
cilia are best seen by drying them and
wetting again, or by applying iodine. The
gonidia are a good deal altered by chloride

of calcium.

Bebl. Ehr. Infus. ; Pritchard, Infus.
;

Williamson, Trans. Phil. Soc. Manchester,

vol. ix. ; Trans. Micr. Soc. 2 ser. i. p. 45

(1853) ; Busk, ibid. p. 31 ; Cohn, Ann. des

8c. Nat. 4 st5r. v. p. 323 ; Ann. Nat. Hist. 2

ser. xix. p. 187 ; Rabenh. Fl. Eur. Alff. iii.

p. 26.

VORTICEL'LA, Linn.—A genus of In-

fusoria Ciliata, of the family Vorticellina.

Char. Body campanulate, with an ante-

rior ring of cilia, stalked ; stalk simple, spi.

rallv contractile.

These interesting Infusoria are very com-
monly met with in decomposing vegetable
infusions, as of hay, portions of dead
flowers, &c. See Infusoria.

Ehrenberg describes many species ; but
their diagnosis and true characters have still

to be worked out.

1. V. nebulifera (PL 25. fig. 21). Body
conico-campanulate, colourless ; anterior

margin dilated ; body without rings when
contracted. Length of body without the
stalk 1-576 to 1-288".

2. V. microstoma (PL 25. fig. 26, body
with gemma?). Body ovate, narrowed at

the ends, greenish white; anterior margin
not dilated, nor body ringed when con-
tracted. Length of body L2000 to 1-250".

3. V. conra/laria. Body ovato-conical,

whitish hyaline, annulate ; expanded ante-

rior margin slightlv prominent. Length of

body 1-430 to 1-240".

Dujardin unites the genera Carchesium
and Zooihamnium to his genus Vorticella.

Bibl. Ehr. Infus. p. 269 ; Duj. Infus.

p. 546 ; Lachmann, Ann. Nat. Hist. 1857,
xix. ; Clap, et Lach. Etudes ; Greefe, Ann.
Nat. Hist. 1872, pp. 105, 196, 384, 462

;

Allman, Qu. 3Iic. Jn. 1872, p. 393.

VORTICELLI'NA.—A family of Infu-

Table of Genera.

I

Vorticellina
naked.

,
VorticellinaMe - ^ eheathed.

A peduncle.

Peduncle fNot branched 1,

contrae- \ ( Each branch having

* Branched.
tile. Itjm ««i,„a J a special muscle.. 2.

A single muscle
which ramifies ... 3.

/Without a pos- I naked. 1 I Peduncle not contractile 4.

xt A „ I Posterior part ofbody with a bourrelet or elseNo pedim- \
a cii,cu]!

'

lr sphinck;r 5
I No bourrelet or sphincter 6.

No true sheath, and the peduncle is lost in a gelatinous mass 7.

/Animal Bxe<l to sh h flxed b its bottom B .

] sheath j
Sheath flled °'n it9 side

' •
9 -

( Animal suspended freely in the sheath 10.

With a posterior ciliary crown during the whole of their life, and the animal is free 11.

a

< AA sheath.

Genus.
Vorticella.

Carchesium.

Zoothamnium.
Epislylis.

Sci/phidia.

Gerda.
Ophridium.

Cothurnia.
Yoginicola.

Lagenopltrys.
Trichodina.

soria Ciliata. See p. 410 for distinctive

characters.

Bibl. Claparede et Lachmann, Etudes,

p. 93 ; Allman, On development of, Qu. Mic.

Jn. 1872, p. 393.

VORTICLAVA,Alder.—A genusof Ily-

droida.

Char. Polypites borne on simple stems,

developed at intervals on a creeping filiform

stolon, the whole ccenosarc clothed with a

very delicate film-like polypary ; tentacles

in two dissimilar verticils, the oral short

and capitate, the aboral long and filiform.

Reproduction unknown.
Bibl. Hincks, Brit. Il/dr. Zooph. p. 131;

T. S. Wright, Qu. Mic. Jn. iii. n. s. p. 60.

VULYULI'NA, irOrb.—See Textuia-
BIA.

W.
WART.—The common hard wait con-

sists of a circular group of elongated papillae

with their free extremities slightly enlarged

and bulbous, their vessels dilated and ex-

tending close up to the epithelial covering.
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This presents its normal threefold division,

inasmuch as a thick layer of transition-cells

fills up all the interstices between the en-

larged papilla?, while the horny lamina in-

vests the group of papilla? with a common
covering.

Bibl. Rindfleisch, Path. Hist. i.

WASP. See Vbspa.
WATER.—Under this head we might

form a kind of index referring to a large

proportion of the articles of which this

volume is composed, since water, existing

under different circumstances, forms one
of the most fertile sources of microscopic

objects; but as our space and plan do not

admit of such an enumeration, we must be
content to dwell shortly upon two of the

most important questions in which the mi-
croscope is applied to the examination \

the contents of water.

Ordinary examination of water.—Here it

appears merely necessary to point out that

the mode of examining the contents of sam-
ples of water, for the purpose of ascertaining

the extent to which organic beings are con-

tained in them, should be very different

from that pursued by the microscopist who
is engaged in collecting specimens. We
make this remark in consequence of the

gross misrepresentations which are some-
times made respecting the " animalcules "

in water, carried to their most absurd ex-

treme in the so-called " drop " of water
shown by oxyhydrogen microscopes, where
we often see the field covered with larva;

of dragon-flies, of beetles, of gnats, &c,
Entomostraca, and worms of different kinds,

not only perceptible without a microscope,

but in the case of the larva?, perhaps really

more than an inch long. Less violent ex-

aggerations occur when water which appears

cloudy is selected, allowed to stand for some
time, and the sediment examined. Very
false results must also be obtained when
water is exposed to the air for any length

of time before examination, since Infusoria

and microscopic Alga? always appear in a

short time, even in distilled water, when
exposed to the atmosphere ; and a rain-

water butt will generally be foimd a very
fertile source of microscopic objects. We
regard the presence of most of those organ-

isms which do not sufficiently affect the

water to render its impurity discernible by
the naked eye, as a matter of little conse-

quence. Large quantities of Entomostraca,

certain Rotatoria and Infusoria, and Oscil-

latoriaceous Alga?, generally veryperceptibly

clouding or colouring the water, of course

indicate the presence of much decomposing
organic matter in the water, which, how-
ever, reveals itself very clearly in a short

time, when the water is kept, by a fcetid

odour. The presence of green Confervoid

Algce is by no means a sure sign of impurity

(properly so called) in water ; for some will

only grow in very clear and pure water,

while many of them may be regarded as

agents of purification. The presence of

Zygnemacea?, however, and Diatom acea? is

particularly objectionable, as they become
very fcetid in decomposition, which gene-

rally takes place very soon when they are

disturbed and injured. When large quan-
tities of the minute Alga? appear in water,

discolouring it over extensive surfaces, the

microscope will enable us to detect the

nature of the object producing the appear-

ance, but will scarcely be requisite to prove

the impurity of the water.

Coloration of water.—Under this head
we shall refer to those plants and animals

which most commonly produce such ap-

pearances, premising that the commonest
cases of coloration depend upon suspended
mineral substances (mud

)
, of different colours

according to the soils washed by the water.

1. Producing a general green, colour, or a

thick film on the surface.

—

Protococcus
(Chlamidomonas, TZhv.,Diselmis, Duj. ), very

common in the spring ; and various Nosto-
chaceous Alga?, as Tbichokmtjs, Conio-
phytum, &c. (see Nostochaceje ; many
with a bluish tinge) ; Clathbocystis (form-

ing a granular verdigris-green layer), Mi-
cbohaloa, and various other Paljieixa-
ce^e ; Euglena viridis, &c. The Desmidi-
aceje form greenish patches at the bottom
of water or on plants, as do certain Oscil-
latobiaceje.

2. Producing a red colour in fresh water.—Astasia nematodes Ehr. ; species of

Daphnia. Tubifex produces a red colour

on the mud in shallow water. Red forms of

species of Pbotococcus (see also Red
Snow).—In salt water, Diselmis Dunalii,

Duj.; Tbichodesmium.
3. A brown cloudy appearance often ap-

pears in masses near the source of small

springs of water flowing out of blue clay,

or in pools on peat-bogs. This mostly con-

sists of peroxide of iron ; but sometimes a
similar brown appearance is produced in

pools by collections of amorphous granular

decaying organic matter, in which occur

great abundance of certain Oscillatorle,
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WHALEBONE.

Diatom actcje, Infusoria,.and Rotatoiua.
The obscure mycelioid structure called by
Kiitziug Leptothrix ochrucea produces a

yellowish-brown tiut. Diatomacese often

form a yellowish-brown coat on mud at

the bottom of water. Many Rotatoria and
larger Infusoria (Pabamecia, &c), when
abundant, give water a slightly milky
appearance.

The above list is undoubtedly very im-
perfect, but may afford some useful hints.

Microscopists who meet with such colora-

tions will naturally examine them carefully;

they will find further information under the

heads of the articles cited.

WATER-BEARS. See Tabdigbada.
WAXY KIDNEY is produced by

amyloid infiltration of the uriuiferous tubes

and by a similar alteration of the vessels

;

and the application of iodine proves that

most of the tissues are impregnated with
amyloid matter.

Biel. Rindfleisch, rath. Hist. ii.

WEBBI'NA, D'Orb. (Restricted.)—

A

subgenus of Trochammma ; adherent, single-

celled, moniliform, or alternating. Recent
and fossil.

Bibl. Parker and Jones, Phil. Trans, civ.

435 ; P., J., andBradv, Monog. Crag For. 25.

WEISSIA, Hedwig.—A genus of Pot-
tiaceous Mosses.

WHALEBONE.—In whales the teeth

are rudimentary ; and arising from a depres-

sion in the upper jaw on each side are a

number of parallel horny plates, many feet

in length, which project downwards : these

plates, which are technically known as fins

or blades, constitute whalebone ; and through
them the water containing the animals upon
which the whale lives is strained, and the

food thus obtained. These plates are situ-

ated upon a vascular membrane, folds of

which enter a cavity at their base, which is

the portion connected with the jaw.
Whalebone may be pretty easily divided

into longitudinal laminsa and fibres ; but
these are only secondary forms resulting

from the aggregation of a number of cells,

of which whalebone wholly consists.

On examining a transverse section of a
blade or plate of whalebone with the naked
eye, or a lens, two structures are readily

distinguishable— an inner porous-looking

medullary portion, surrounded by an outer

compact or cortical substance. A longitu-

dinal section through the plate exhibits a
number of dark lines or stripes, from about
1-100 to 1-100" iu diameter, parallel to each

other and to the axis of the plate, and cor-

responding to the pores seen in the trans-

verse section. These stripes, which have
been called whalebone-canals, but which we
shall denominate medullary lines, are seen

to be surrounded by a paler substance.

With a higher power (i inch), the trans-

verse section exhibits iu the centre a num-
ber of rounded apertures or circles corre-

sponding to the pores (PI. 17. fig. 31), sur-

rounded by very fine, concentric, interrupted

dark lines, whilst towards the circumfer-

ence these lines run parallel to the surface

of the plate. In the longitudinal section,

viewed with this power, the medullary lines

are seen to consist of a number of cells

(PI. 17. fig. 30), mostly arranged in single

longitudinal series, and, in (Lied whalebone,
having a very dark appearance by trans-

mitted light, from the presence within

them of a large quantity of pigment and
air. These are the medullary cells. The
substance between the lines of medullary
cells exhibits very fine longitudinal stria?,

and, in parts, the ends of divided lamina?.

On macerating whalebone for twenty-

four hours in solution of caustic potash, it

becomes soft ; and on afterwards digesting

it in water, the cortical portion resolves

itself into numerous large transparent cells,

from 1-230 to 1-310" in length, and from
1-500 to 1-330" in breadth (PI. 17. fig. 33).

These contain a variable number of gra-

nules of pigment, of a deep brown colour,

also some small globules of fat, which are

especially numerous in those portions near-

est the base of the plate. These cells iu the

natural whalebone are laterally compressed

or flattened ; and the transverse axes of

those surrounding the medullary lines are

arranged tangentially to the latter, whilst

in the cortical portions these axes are par-

allel fo the surface of the plate. The con-

centric lines seen in a transverse section

arise principally from the pigment-granules

within those cells which surround the me-
dullary cells becoming arranged in a linear

series by the flattening of the cells enclo-

sing them. This may be shown by treat-

ing a transverse section of whalebone with
caustic potash, and then adding water and

watching its resolution into cells. As these

expand, the interrupted lines are seen also

to expand as it were, and to become re-

solved into a number of distinct pigment-

granules existing within each cell. The
lines seen in a longitudinal section arise

from the unequal refraction of light by the



WHEAT. [ 833 ] WOOD.

laminte of compressed cells surrounding tlie

medullary lines.

The medullary cells contain a large quan-
tity of pigment, as do also those compressed
cells which immediately surround them ; in

the former these granules are frequently

aggregated. In the common dry whale-
bone of commerce the medullary culls also

contain air, which has been mistaken for

fat, and hence the cells denominated fat-

cells. The air is readily displaced by liquids.

Between the compressed cells minute ca-

vities containing air, sometimes assuming a

linear form, at others representing mere
dots, are seen both in the transverse and
longitudinal sections ; these are distin-

guished by the displacement of their con-

tents. Hence ordinary whalebone closely

resembles hair or horn in its structure ; and
the fibres which are seen projecting from
the margin of the blades as found in com-
merce have a remarkable similarity to hair

(PI. 17. fig. 32). Chemically, it consists of

a proteine compound, aud is therefore co-

loured by Millon's and Pettenkofer's test-

liquids.

Whalebone polarizes light like horn.

Bibl. Bonders, Mulder's Physiol. Chemie;
Lehmann, l'Iii/s. Chem. ; Hunter, PnU. Trans.

1787.

WHEAT.—The starch of the grain of

wheat
(
Triticum vulgare and other species

and varieties) presents itself in the form of

delicate little flattish lenticular bodies, very

characteristic (PL 37. fig. 8). Wheat is

subject to various Blights, which are re-

ferred to under that head, depending on
the growth of parasitic Fungi, especially

Tilletia, attacking the ear, Puccinia
attacking the straw, &c. In other cases the

ear is found infested with a minute worm
(Angulllula tritici) remarkable for its

tenacity of life.

WINGS of Insects.—The arrangement
of the veins or nerves of the anterior wings
of the Hymenoptera is sometimes used to

form the basis of systematic arrangement

;

and the several veins and interspaces have
received distinct names, which may be illus-

trated by reference to PI. 27. fig. 11, repre-

senting the anterior wing of the humble-
bee (Bombus terrestris) : a, costal nerve

;

b, cubital nerve ; c, posterior margin of

wing, with the fold (re) for the attach-

ment of the hooks ; d, postcostal nerve

;

e, externo-niedian : /, anal ; the nerve be-

tween 3 and 10, the transverso-median ; h,

the radial nerve ; k, the discoidal ; /, the

subdiscoidal ; m, m, m, transverso-cubita

nerves ; s, stigma ; 1 , costal cell ; 2, median
cell ; 3, interno-median ; 4, anal ; 5, marginal

;

10, first discoidal cell; 11, second ditto;

12, third ditto ; 13, first apical cell.

See Insects, icings.

Bibl. That of Insects ; Jurine, Nou-
velle Methode, &c. ; Shuckard, Trans. Entom.
Soc. i. ; Staveley, Miss, Neuration fyc. of
Wings, Linn. Trans, xxiii. 125 ; Semper, Sie-

bold ^ Kol/iker's Zeitschr. viii. 326.

WINTEPtEVE.—A section of the Dico-
tyledonous family Magnoliaeese (Drimys,
Tasmannia), remarkable for the character

of the elementary structure of the wood,
approaching closely to that of the Coniferse.

It consists, as in that family, wholly of

pitted prosenchymatous cells without ducts,

the cells having two or three rows of bor-

dered pits, as in Ahaucaria. A distinc-

tion exists, however, in the character of the
medullary rays, which are very numerous in

Wintered, occurring both large and small,

six or seven in the breadth of 1-12" in a
vertical section at right angles to the rays

—

some of thern being thin, composed of one
or two parallel layers of cells, extending to

a vertical extent of about ten cells, others

much larger, ten or twelve cells thick (or

broad), and of a vertical extent of eighty or

a hundred cells ; the latter are very evident

on the surface of the wood when the bark

is removed. The medullary rays here tra-

verse all the annual layers of wood, which
is not the case in the Coniferee.

Bibl. Goeppert, Lin.icea, xvi. p. 135

(1842) ; Ann. des Sc. Nat. 2 s6r. xviii.

p. 317.

WOOD.—The mode of origin of wood is

explained in the articles Cambium, Me-
dulla, Medullary Rays, and Vascular
bundles, while the characters of the ele-

mentary organs of which wood is composed
are described under the heads of Cell

;

Fibrous, Pitted, and Spiral Struc-
tures ; and Secondary Deposits. Pe-
culiar composition of the wood in certain

classes, families, or genera of plants is also

noticed under their especial heads, which
will be referred to presently. In this article

the principal kinds of modification of the

wood (taken as a whole) occurring in these

said cases, and in certain others, are to

some extent classified, in order to indicate

their relations, and to furnish a guide to

microscopists seeking to observe the most
remarkable varieties of structure occurring

in this substance.

3h
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The elements entering into the composi-

tion of wood are i— 1. Fibbo-vasculab
bundles, which in their most complete

form contain Spiral and other Vessels,
Pitted ducts, Peosenchymatous cellular

tissue with thickened walls (woodyfibre) ;

and in the Monocotyledons, vasa propria,

as they are called by Mohl, viz. elongated

tubular cells of membranous structure oc-

curring in the centre of the bundles. 2.

Medullaby Pays in the Dicotyledons, or

a generally diffused medullary parenchyma
in the Monocotyledons. 3. Woody paben-
chyma, which is found under different con-

ditions and in different quantities in differ-

ent cases.

The Gy-mnospebms may be considered

in the above enumeration as agreeing with
the Dicotyledons. The less- generally dif-

fused structures connected with Secretion

are here left out of view.

In classifying the kinds of wood, we may
commence with the less perfect forms.

Monocotyledons.—In our native plants of

this class the stem is mostly herbaceous,

and the woody structure then occurs sim-
ply in the form of " fibres " (Jibro-rascular

bundles) (fig. 456, p. 487), the structure of

which has been described elsewhere (fig. 701,

p. 814). The same kinds of elements are

arranged in nearly the same way in most of

the arborescent plants of this class, such as

Palms—for example, in the Cocoa-nut Palm,
in the common Cane (Calamus), or the

various striped solid canes (all Palms) used

for walldng-sticks, &:c. The solid woody
texture depends in these upon the inter-

space between the fibre-vascular bundles
being filled up with wood;/ parenchyma, i. e.

the general medullary substance, which in

such stems as that of the White Lily is soft

and spongy, in the Palms &c. becomes soli-

dified by the great deposition of secondary
layers upon the walls of the cells ; thus
the bundles, at first "fibres," are bound
together into a solid wood. The thick

woody walls of the hollow Bamboo cane

are constructed on the same plan, being

highly developed and lignified forms of

the structure which is exhibited in a soft

and herbaceous condition in our common
Grasses.

Certain Monocotyledons present a struc-

ture which differs from the above in the

appearance presented bj- transverse sec-

tions. In the Smilacefe, and some of the

Dioscoreacete, the fibro-vascular bundles are

arranged in more definite order in one or

two circles ; but there is no distinction of

pith, medullary rays, and bark here ; the

bundles are bound together by woody par-
enchyma, and there is no cambium-region
beneath the rind. The anomalous growth
exhibited by the stems of other Monoco-
tyledons, such as Dracana, J'vcea, &c,
cannot be regarded as depending on the

formation of wood in the proper sense; in

them, layers of fibrous structure are formed
between the central region of the stem
(containing the original vascular bundles)

and the rind, which take their origin from
the ends of the vascular bundles at the

periphery of the stem beneath the rind, and
extend down in a kind of false cambium,

layer beneath the rind.

Interesting objects illustrating the above
structures are furnished by longitudinal and
transverse sections of the trunks of large

Palms and of the large woody leaf-stalks of

these, of canes of different lands, of Bamboo
canes, the rhizome of Sarsaparilla plants

(Smilax), Ruscus, the harder parts of the

stem often found attached to imported
Pine-apples, &c. Sections of silicified fos-

sil Palm-stems, prepared by the lapidary,

can also be obtained from the dealers in

objects.

Dicotyledons.—In this class we meet with
a remarkable diversity in the character of

the wood, which moreover here exhibits,

from the indefinite power of growth of the

Fibbo-vasculab buxbles, a much more
extensive and perfect development than in

the Monocotyledons. In the articles Me-
dulla (fig. 455, p. 487), Medullaby Rays
(fig. 457, p. 488), and Vasculae bundles
(fig. 792, p. 815) are described the condi-

tions of ordinary Dicotyledonous stems in

the first year of their growth ; it is stated

in the account of the vascular bundles, that

a new layer of wood is developed in the

cambium laver in each succeeding season

(fig. 457, p.' 488). The nature of the ele-

mentary structures in such cases is illus-

trated by the accompanying figures from the

Maple (Acer campestre) (figs. 807 & 8081,

of which the former represents sections of a

shoot at the beginning of its second year,

when the cambium layer (c) is swelling,

the latter a shoot of three years' growth,

the portions belonging to each year being

indicated by the figures. The only differ-

ence between the structure developed in

each succeeding season is the absence of a

layer of spiral vessels (mcdid/an/ sheath, in

the first year) at the point where each year's
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growth commences. Here, as is seen, the
bod}' of the wood is composed chiefly of

Fig. 807.

Transverse and vertical section of a segment of a
shoot of the Maple in the earlypart of the second year
of its age. T, spiral-vessels ; VP, pitted dnctB; F, woody
fibre; C, cambium; Pe, cortical parenchyma ; F, liber
fibres; Pc. cellular envelope ofthe bark; S, corky layer
of ditto. Magnified fJO diameters.

Fig. 808.

A 1

Trf.nsverEe section of Maple-wood three rears old.

The figures 1,2,3 indicate the annual rings of wood; the
rest is hark, m, medulla; f, spiral vessels; o, ducts ;

/".woody fibre ; c, cambium; me, medullaryparenchyma;
I, liber. Magnified -10 diameters.

prosenchymatous fells (wood-cells or woody
fibre) (/), with a few pitted ducts (v) near
the commencement of each annual layer

;

the medullary rays are narrow in this wood.
In the Hornbeam (Carpinus Seiulus) the
wood is of very similar composition ; the

wood-cells, however, are more thickened,

aud the ducts exhibit a spiral marking ; the
annual layers are not very clearly defined in

sections under the microscope. This is the

case, again, with the excessively hardwood
of the Box (Btixus sempervirens), which is of

analogous composition. The Birch (Betida

alba) has the same structure. Other com-
mon timber-trees exhibit an additional

structure in their wood, namely masses of

woody parenchyma interspersd in various

ways among the ordinary prosenchymatous
structure of the wood. A very small quan-
tity of this occurs in scattered groups in the

common oak
(
Qucrcus pedunculata) ; here

also the ducts are very large, appearing as

open holes to the naked eye in cross sec-

tions ; the larger medullary rays are like-

wise very evident. In the beech (Fayus
syhatica) there is a small quantity of woody
parenchyma, but greatly thickened prosen-

chyma prevails ; the ducts are rather small

;

but the broader medullary rays are very
evident, appearing to the naked eye as

brown streaks in longitudinal sections. The
Chestnut (Castanea vescd) differs from this

chiefly in wanting the broader medullary
rays. In the Elm (Ulmus campestris) the
prosenchyma is interposed between bands
of woody parenchyma and wide ducts,

which renders the distinction of the annual
layers obscure. The Walnut-tree has no
woody parenchyma: the Apple- and Pear-
trees have alternate bands of prosenchyma
and woody parenchyma ; these exist, but
are. narrower in the Plum and Cherry. In
the wood of most of the Leguminoste
(Bobinia, Ulex, Genista, Gleditschia, &c.) the

woody parenchyma appears in bands of con-

siderable size ; but the walls of its cells are

less thickened than those of the prosenchy-
matous cells. Woody parenchyma occurs

extensively in Mahogan}' and Pose-wood,
producing a peculiar variation of colour in

the wood; the large holes are the orifices

of the very wide ducts.

The wood of the Poplars (Poptih/s) and
Willows (Salir) has the prosenchymatous
cells little thickened. The Hazel (Coryh/s
AveUana) and the Alder (AJnus ghttinosa)

present a peculiarity : the wood appears to

the naked eye to have broad medullary rays

;

but under the microscope these rays are

found to be portions of the wood devoid of

ducts, intervening between segments with
3h2
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closely -pitted duets placed at particular

points in the annual rings. The Lime
(Tilia) and the Horse-chestnut (JEseidus)

have wood of soft texture, the prosenehy-
niatous cells being only slightly thickened

;

while the ducts are large and numerous
(these exhibit a spiral band, very evident in

the Lime). The wood of the Plane (Pla-
tanus oceidentalis) has strongly marked
medullary rays ; the prosenchymatous cells

are greatly thickened ; and mingled with
them are very numerous ducts, and a small

quantity of woody parenchyma. The stem
of the Vine (1'itis vinifera) has likewise

long and broad medullary rays ;
the wood

is composed of prosenchymatous cells, with
a spiral-fibrous deposit on their walls, while
the cells of the woody parenchyma are

devoid of this ; the ducts are very long, and
exhibit every gradation of form, from spiral,

reticulated, and scalariform to pitted ducts.

The various species of Clematis have strongly

marked medullary rays, and wood chiefly

composed of pitted ducts, as is the case also

in the common Rose.
In many of the above trees the wood

acquires a special peculiarity when it attains

a certain age ; the prosenchymatous cells

generally become more solid, year by year,

through the filling-up of their cavities by
the increasing thickness of the secondary
deposits on their walls : in the lighter-

coloured and softer woods, such as the

Lime, there is no distinct line of demarcation
between the older and younger part of the
trunk—the alburnum or sap-wood and the

duramen or heart-wood; but in many cases,

as in the Ebony (JDiospyros) , Lignum vitas

( Guaiaeum), to a less extent in the Elm,
Oak, &c, the duramen assumes a remark-
able solidity and a deeper colour, so that

after a certain time the colours of the dura-
men and alburnum are very different. This
appears to arise from a chemical alteration

of the substance of the secondary deposits

of the prosenchymatous cells.

A great degree of regularity and agree-

ment of structure exists between the woods
of the Dicotyledons above mentioned. It

remains to direct attention to various kinds
which depart more or less from the type
thus selected.

In the various parasitical Dicotyledons,
such as Litthreea, Melampyrum, Cmcuta, &c,
there is no layer of spiral vessels corre-

sponding with the medullary sheath ; and
in the Mistletoe ( Visaum) only annular ducts
occur in this situation ; the wood in the

latter is largely composed of woody paren-

chyma, the cells of which are punctated, or

possess spiral-fibrous layers (figs. 605, 606,

page 723). The stem of Myzoaendron also

exhibits some remarkable anomalies.

In the Bombaeea? (Bombax, Carolinea,

&c.) the mass of structure corresponding

to the wood is chiefly composed of mem-
branous parenchymatous cells, with scat-

tered isolated prosenchymatous cells, and
large pitted ducts. The wood of Aricennia is

principally composed of large pitted ducts,

with narrow interspaces tilled up with small

pitted parenchymatous cells.

The wood of the Cactacere (Mammillaria,

Melocacbus) is composed of dotted ducts,

together with a kind of cell, apparently re-

ferable to parenchyma, the walls of which
have a remarkably broad spiral-tibrous band
(PI. 39. tig. 7). The wood of the Casuariwe.

exhibits a curious structure : it is composed
of long prosenchymatous cells, the walls of

which, together with those of the numerous
large ducts, have bordered pits (PI. 39.

fig. 2) ; while concentric lines of cellular

tissue appear at intervals in the cross sec-

tion, consisting of plates of parenchyma
extending from one medullary ray to the

next, and connecting them. The stems of

some of the Menispemiaceaa have likewise

concentric processes of parenchymatous tis-

sue. In the Winteee.e, a section of the

Magnoliacea?, the wood is wholly composed
(with the exception of the medullary sheath)

of pitted prosenchymatous cells resembling

those of Araucaria (PI. 39. fig. 5), without
any ducts.

In certain families of Dicotyledons a
remarkable appearance arises from the ar-

rangement of the bundles in several circles,

almost as in the Monocotyledons ; but this

results in a very different kind of structure,

on account of the unlimited growth of the

cambium in Dicotyledons. Examples of
this kind of wood occur in the Chenopo-
diacesB, Nyctagmaceae, Piperaceaj, &c. In

Pisonia, which has been supposed to grow
in the same way, the result is a solid mass
of wood, composed of prosenchymatous cells

and ducts, with isolated perpendicular cords

of parenchyma (exactly the reverse of what
occiu's in the Monoeotyledonous stems).

The woods of Phytocrene and Nepenthes

may be further cited as offering remarkable
peculiarities.

It would exceed the space which we can
allow to this article to enter into a descrip-

tion of the anomalous Dicotyledonous stems



WOOD. L 837 ] WP.ANGE'LIA.

of the tropical Hemes or climbing trees, of

the families Bignoniacea, Menispermacece,

Malpigliiaeece, &c, the irregularities of the

wood of which depend upon deviations

from the normal type arising in the course

of the growth of the stems, which, from the

observations of Treviranus, Criiger, and
others, appear to be mostly regular when
quite young. Isolation of one or more fibro-

vascular bundles from the central cylinder

of wood, producing distinct centres of de-

velopment, is the most common cause of

irregularity.

The wood of Dicotyledons must be exa-

mined by transverse sections and perpendi-

cular sections parallel with and at right

angles to -the medullary rays. The same
applies to the wood of Gymnosperms. The
mode of cutting these sections is stated

elsewhere.

Sections of recent woods are best pre-

served wet in chloride of calcium. Fossil

wood, if silicified, is cut (in similar direc-

tions) by the lapidary's wheel ; wood in

the state of coal in like manner, or in the

way stated under Coal (see Peepabation,
Fossil wood, and Coal).

Gymnosperms.—In this division of the

Flowering Flants we also meet with two
types of structure

:

Coniferce.—Here the character of the

wood agrees in general with that of the

typical Dicotyledons, with certain distinc-

tions ; namely, although the medullary

sheath of spiral vessels exists, no ducts or

vessels occur in the mass of wood external

to this, which is wholly composed of pros-

enchymatous cells, with bordered pits, in

single (PI. 89. fig. 4) (usually), double, or

treble (Araucaria) rows (PI. 39. fig. 5) ; in

Taxus accompanied in part by a spiral-

fibrous band (PI. 39. fig. 4). The particulars

of these forms are given under Conifee^:.

It may be mentioned that the " woody par-

enchyma" of Dicotyledons seems to be

represented here by the cords of parenchy-

matous cells in some cases traversing the

prosendnina, ultimately rilled with resinous

deposits ('" cords of secretion-cells ").

Cycadacca?.— The earliest condition of

the stems here appears to resemble that in

Oonifera? ; but no annular rings are formed.

Concentric layers are produced at inter-

vals, however, separated by parenchyma-
tous layers. The true mode of origin of

these does not appear to be clearly made
out. The wood is composed of pitted pros-

encbymatous cells (PL 39. fig. 20), without

vessels or ducts, excepting in the medullary
sheath of spiral vessels.

For further details on the markings of
the ducts, &c, see Pitted and Spieal
STEXTCTUBES.

Bibl. Lindley, Litr. to Bot.; DeCandolle,
Orgamographie, i. p. 161 : Meyen, Pfiunzcn-
phys. i. p. 331 ; Schleiden, Grundz. 3rd ed.

i. p. 253 (Principles, p. 56), Wiegmann's
Archiv, 1830, i. p. 220, Beitr. z. Bot. p. 29,
Mem. Acad. St. Petersb. 6 ser. iv. (1842)

;

Goeppert, De Struct. Conifer. Vratislav. 1841,
Liniiiea, xvi. p. 747, xvii. p. 135, Ann. des

Sc. Nut. 2 ser. xviii. pp. 1 & 317 ; Brongii.

Veyet. Fossiles, Paris, 1828, et seq., Ann. des

Sc. Nat. 1 ser. xvi. p. 589; Hooker, J. D.,

Flor. Anturct., Ann. des Sc. Nat. 3 ser. v.

193 ; Gaudichaud, Becherches Anatom., $-c.

Paris, and Ann. des Sc. Nat. 3 ser. passim

;

Meneghini, Ricerche sulla Struttura Monoc;
Sehaeht, Pflanzenzelle, p. 193, Das Baton,

p. 94 ; Criiger, Botan. Zeit. viii. p. 99, x.

p. 465; Befoul, Ann. desSc. Nat. 3 ser. xviii.

xix., xx., 4 ser. i., ii., iii. ; Milde, Beitr. z.

Bot. Heidelb. 1850 ; Hanstein, Pringsheim's
Jahrb. f. u-iss. Bot. i. p. 232 ; Sanio, Linncea,

1858 ; Hartig, Bot. Zeilunq, xvii.

\VOOD'SIA,R. Brown.—A genusof Cya-
tha?ous Fems, represented by two rare indi-

genous species. The indusia are of an open

Fig. 809.

Woodsia hyperborea.

A Borus and indusiuni with, a hair-lite fringe.

Magnified .50 diameters.

cup-shape, and bear long hairs on the mar-
gin (fig. 809).

WOODWAR'DIA, Smith.—A genus of

AsplenieM (Polypodioid Ferns). Exotic,

(fig. 810, p. 838)'.

WOOL of Animals. See Haie (p. 358).

The fibres of wool are coloured by the test-

liquids of Millon and Schultze.

WRANGE'LIA, Ag.—A genus of Cera-
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miacere (Florideous Algas), differing from
GVyTK/i.sj'fi' chiefly inthescattered tetraspores.

Fig. 810.

Woodwardia.

A fertile pinnule. Magnified 5 diameters.

IF. midtifida, the only British species, has

rose-red feathery fronds, an inch high, con-
sisting of a main filament, about as thick as

a bristle, composed of a single row of cells,

bearing long, pinnately-arranged, patent

branches, mostly branching in the same way
again. A t the articulations occur two oppo-

site (or more rarely a whorl of) pinnato-

multifld or subdichotomous ramelli 1-12

to 1-6" long. The fructification consists of:

—1. faveUce, borne on stalks at the joints,

and surrounded by a whorl of ramelli ; and
2. elliptical tetraspores, opposite, secund
or tufted, on the lower part of the ramelli.

In some foreign species antheridia have
been observed in similar situations to the
tetraspores.

Bibl. Harvey, Brit. Mar. Alg. p. 169,

pi. 24 D ; Phg'c. Brit. pi. 27
;
lierbes and

Solier, Ann. des Sc. Nat. 3 ser. xiv. p. 273,

pi. 35 ; Thuret, ibid. 4 ser. iii. p. 38.

X.

XANTHLD'IA.—The bodies found in

flint, and thus called, are probably sporangia
of Desmidiaceie (PI. 19. figs. 22-28). They
have been distributed in genera ard species,

the description of the characters of which
woidd be useless.

XANTHID'IUM, Ehr.—A genus of Des-
midiaceae.

Char. Cells single, constricted in the
middle ; segments compressed, entire, spi-

nous, with a circular, usually tuberculated
projection near the centre. Spines more
than two to each segment.
X. armatum (PL 10. fig. 23; fig. 24,

empty cell, showing the projections). Seg-
ments broadest at the b.tse ; spines short,

stout, tri- or multi-fid. Length 1-180".

X. faiciculatum (PI. 10. fig. 25). Seg-
ments with from four to six pairs of subulate

marginal spines ; central projections minute,
conical, and not beaded. Common. Length
1-400".

Sixteen species.

Bibl. Ralfs, Brit. Desmid. p. Ill; Ra-
benht. Fl. Eur. Ah/, iii. 221 ; Archer in

Pritchard's Infus.

XANTHIOPYXTS, Ehr.—A genus of
fossil Diatomaceaa, consolidated with Prxi-
dicula. It consisted of those species the

margins of the valves of which are fur-

nished with a dentate membrane, or the
surface covered with seta? or hair-like pro-

cesses. From Bermuda.
Bibl. Ehr. Ber. d. Berl Akad. 1844.

p. 264 ; Kiitz. Sp. Alg. p. 23 ; Pritchard,

Infus. p. 826.

XEXOD'OCHUS, Schlecht—A genus of

Uredinei (Coniomycetous Fungi), consisting

of black tufts, found on the leaves of Pote-

rium, containing microscopic, short, curved,

usually shortly stipitate filaments, attenuated

at each end, composed of a moniliform row
of (five to fifteen) globose cells filled with
black granules.

These bodies occur associated with Uredo
miniata, of which X. carbonarius appears to

be the perfect form. Xenodochus is only

distinguished from Phragmidium by the

greater number of joints.

Bibl. Schlechtendahl, Linn&a,'\. p. 237;
pi. 3. tig. 3 ; Fries, Summa Vet/, p. 505 ;

Berkeley, Ann. Nat. Hi.<t. i. p. 263.

XEXOSPILE'RIA, Trevis.—A genus of

Micro-lichens, parasitic in the thallus of

Solarina saccata.

Char. Spores 6-8, oblong, 4-6-locular,

brown ; sometimes large, irregular, and
muriform.

Bibl. Korber, Si/st. p. 326 ; Lindsay,
Qit. Mic. Jn. I860, p. 344.

XESTOLEB'ERIS, G. O. Sars.—One of

the Ci/therides, with subtriaugular valves,

higher behind than in front, smooth, with
distant papillae ; lower antennas with 4
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joints ; upper 6-jointed, with simple seta?,

and short. Two living British species,

common.
Bibl. Brady, Tr. Lin. Soc. xxvi. 437.

XIPHICHTLUS, Brady.—One of the
Cytheridce, near Paradoxostoma ; with sub-
equal, compressed valves, elongate, pointed,

thin, and smooth. Two living British spe-

cies, rare.

Bibl. G. S. Brady, Nat. Hist. Tr. North.

S,- Dwh. iii. 369.

_
XYLA'EIA, Schrank.—A genus of Sphse-

riacei (Ascomycetous Fungi), several of
which are common on rotten wood, stumps
of trees, &c. They are branched, horny or

fleshy bodies, with often clavate lobes,

whitish and mealy when young, afterwards
brown or black, with black, horny, im-
mersed perithecia all over the branches, or

with the tips barren ; the perithecia have a

black centre composed of asci, each contain-

ing eight (usually uniseptate) spores.

Bibl. Berk. Brit. Flor. ii. pt. 2. p. 234
(Nos. 8 to 11) ; Fries, Summa Vecjet. p. 381.

XYLOGTIAPHA, Fr. pr. p., NyL—

A

genus of Graphidei, Lichenacei.

Char. Apothecia black, linear, parallel,

plane, internally cinerascent ; spores 8,

simple. 1 sp., rare.

Bibl. Leighton, Brit. Lich. Flora, p. 362.

YEAST(-plant). — This well-known
substance, which possesses the remarkable
property of resolving sugar in solution into

alcohol and carbonic acid, consists of a mi-
nute fungus, or rather of a particular condi-

tion of development of a certain fungus.

When yeast from an actively fermenting
liquid is examined with the microscope, it is

seen to consist of myriads of minute cells or

vesicles, of about 1-3000 to 1-2400" (PI. 20.

fig. 23) in diameter, containing a nucleus
and some granules. During the progress of

the fermentation, these cells increase in

number, by budding, until either the sugar

or the nitrogenous matter of the fermenting

liquid is exhausted,whenthe cells, especially

those nearest the surface, become elongated,

remaining connected end to end, until they
reach the surface, where they produce their

fructification.

The growth of the yeast-plant has been
carefully studied by several observers. We
may describe some observations of our own,
which confirm those of Mitscherlich and
others. Some fresh wort, in which fermen-

tation had commenced, was obtained from a

brewery, and a drop of the liquid, containing
yeast-globules, placed upon a slide and co-

vered with a piece of thin glass. After the
removal of the extraneous liquid, the upper
glass plate was cemented to the lower one

;

the slide was then placed under the micro-
scope, with the l-4th object-glass and the
micrometer eyepiece, in such a manner that

several well-formed globules were visible

;

and these were drawn on ruled paper.

At first the globules or cells enlarged until

they had attained a certain size ; then there

elapsed a short interval, during which no
change was observable. Next there took
place a projection of some point of the cell-

wall, which first appeared as a little point-

like bud, afterwards becoming larger and
larger, until at last a new cell,;of the size of

the parent cell, was formed. Within three

hours a cell was so far developed that a
new one was formed from it, and thus an
independent individual perfect!}' developed.

The rapidity of growth probably varies with
the temperature and the nature of the
process : in twenty-four hours, when the
thermometer was at about 78° in the day,

sixteen cells were developed from one ; after

a time the growth slackened ; finallj' no fur-

ther increase took place, undoubtedly be-
cause all was removed from the liquid which
could serve for their growth. Growing glo-

bules from this experiment are figured in

PI. 20. fig. 23.

Messrs. Berkeley and Hoffman went a step

further, by contriving to get an atmosphere
of air round the drop of sugar and water, and
saw the cells of the yeast-fungus as soon as

it reached the air, developed into a Peni-
cillin in.

By the observations of numerous compe-
tent investigators, it seems certain that the

fermentation of beer, of wine, and in fact

all vinous fermentation, is effected by the
growth of this plant ; and after the evidence

brought forward in the articles Fermenta-
tion, Tobula, and Vinegar-plant, there

is little doubt that the Vinegar-plant, the

Oidium lactis, and other supposed distinct

plants are but forms of the Yeast-plant.

Fig. 24 (PI. 20) exhibits the condition of

the Yeast>plant on the surface of exhausted

wort of malt, before the Vinegar-fungus

appears ; fig. 756, page 788, the Torula-ioim

at the margins of the surface of liquids.

We cannot clearly make out any difference

between the ' top-yeast
; and ' bottom-yeast'

(Oberhefe and Unterhefe of the Germans),
beyond the difference resulting from more
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or less active development ; when the
growth is rapid the cells are more spherical

and become quickly detached, and the evo-
lution of gas comes up more to the surface.

When the yeast vegetates quietly at the

bottom of the liquid, its cells are more
elongated. We do not believe the yeast-

cells ever burst to discharge reproductive

granules. The globular form is known by
various names, as Mycoderma cerevisice,

Desm., which agrees with Cryptococcus glu-

tinis, Kiitz. ; the globalar form in the

Vinegar-plant is Kiitzing's Ulvina aceti; the

filamentous form with simple moniliform
fruit (fig. 756) is Torula cerevisice, Turpin

;

without fruit, species of Mygrocroais or Lep-
tomitus, the final form being apparently
Penicillium glaucum.
The Yeast-plant is truly most ubiquitous

;

but so are the conditions for its growth,
while its reproductive power is enormous,
and its small size renders it liable to be
scattered by imperceptible movements of

the air. Aspergillus glaucus is almost as

constant in its favourite nidus, cheese

;

Mticor mucedo on paste, &c. ; Botrytis vul-

garis on dead leaves and stems in damp
places, &c. : and all these are certainly not
pseudomorphic productions ; and if, as we
believe really to be the case, yeast is but
the conidial form of Penicillium glaucum,

there has been no lack of the spores of the

latter in the air, in any situation where
we have ever exposed vegetable substances

for any length of time to a damp atmo-
sphere.

The Yeast-fungus is often developed in

ripe grapes, causing vinous fermentation. In
an article lately published in Ann. d. Sc.

Nat. the globules are regarded by Karsten
as merely pathological ; but this is contra-

dicted by the facts above mentioned.
Bibl. Turpin, Mem. de Vlnstitut, xvii.

p. 9.3 (1840); Lowe, Trans. Edinb. Bot.

Society, 1857 ; Bail, Flora, 1857, p. 417

;

Berkeley, Crypt. Botany, pp. 242, 299;
Schleiden, Grundziige der Botanik, 3rd ed.

i. p. 235 {Principles, p. 32) ; and the Bill.

of Fermentation ; Karsten, Ann. Nat.
Hist. s. 4. xiii. p. 161.

YEW. See Taxus.

Z.

ZA'MIA, Lindl. See Cycadace^;.
ZAN'CLEA, Gegeubaur.—A genus of

Corynidee, Hydroida.
Char. Stem simple or branched, rooted

by a creeping filiform stolon, the whole in-

vested by a chitinous polypary
;
polypites

more or less clavate. Tentacles capitate,

scattered over the body
;
gonophores borne

on the body of the polypite and originating

free medusiform zooids. Umbrella nearly
spherical (at liberation)

; manubrium not
reaching the margin of the bell, with a
simple mouth ; radiating canals four ; mar-
ginal tentacles two, set along one side with
pedunculated sacs filled with thread cells.

Bibl. Hincks, Brit. Hyd, Zooph, p. 58

;

Geo'enbaur, Versueh eines Syst. d. Medusen,
in "Zeit. f. tviss. Zool. 1850, 229.

ZE'TES, Koch.—A genus of Arachnida,
of the order Acarina and family Oribatea.

It is consolidated with Galumna.
ZINC—The crystals of the lactate, as

deposited from an aqueous solution, are re-

presented in PI. 7. fig. 20 ; they belong to

the right-rhombic prismatic system.
The chloride ofzinc is a useful as a preser-

vative of animal tissues. (See Preserva-
tion.)

Chloriodide of zinc. See Schulze's Test.
Bibl. That of Chemistry.
ZOEA.—In the first or larval stage of

the metamorphosis of some Crustacea the
animal is thus termed ; for instance, the
edible crab.

ZONARIA, Harvey (Aglaozonia, Zanard,
Kiitz.).—A genus of Dictyotacese (Fueoid
Algse), of which the British species, Z. par-
vula, forms olive-green, membranous, fan-

shaped fronds, 1" or more in diameter, grow-
ing over stones or corallines, to which it

attaches itself by whitish fibres on the lower
surface. It is scarcely marked with con-
centric lines like Padena. The fructification

occurs in scattered sori on both surfaces,

and is apparently analogous to that of Pa-
dina, but requires further examination,
since Thuret has shown that the true Dicty-
otaceas have peculiar reproductive organs,
spores, tetraspores, and antheridia, so that
they stand between the Fucacere and the
Floridefe.

BrBL. Harvey, Brit, Mar. Alg. p. 38,

pi. CD; Thuret, Ann. des Sc. Nat. 4 ser.

iii. p. 25.

ZONOTRIC 'HIA, J. Ag. = Aen-actis and
EfACTIS.

Bibl. Rabenht. Fl. Eur. Alg. i. 212.

ZOOGLCEA, Cohn. See Bactkrium.
ZOOID—.A term applied to marine and

freshwater animals which do not as yet re-

semble the parent form ; such, for instance,

as the ciliated ovoid mass which escapes

from the ova of Actinozoa. This at last



ZO'OPHYTES. r 84i
]

ZOOSPORES.

fixes itself on to some hard substance, loses

its cilia to a great extent, and develops into

the perfect form.

ZO'OPHYTES.—These are the Ccelente-

rata, and do not properly include the Poly-
zoa. The zoophytes, or plant-like animals,

are therefore the Hydrozoa and the Acti-

nozoa. The first of these groups has been
mentioned especially in reference to Hydra,
which may be taken as its type ; and the

second maj be noticed in the form of the

sea-anemone. The general anatomy of the

Actinire may be gleaned from most stan-

dard works on comparative anatomy. The
histological elements which are sufficiently

known are those of the ectothelium, the

endothelium, the muscular layers, the chro-

matophores or coloured bodies outside the

tentacles and the nerves ; but there is still

a great field for research in the structure of

the visceral cavities and the tube-like appen-

dages to them and the so-called mesentenum.
The ectothelium or outside skin consists of

nematocysts or thread-cells placed side by
side, of large refractive cells of intercellular

granular colouring-matter, and of a deep

layer of cells. Cilia are rather scarcer than

is usually imagined. The endothelium con-

sists of nematocysts placed side by side

amidst vast numbers of ciliated cells on a

base of small cells, most of which are nu-

cleated. No striped fibres exist ; but there

are two very distinct kinds of muscular
fibre. One kind is broad and ribbon-shaped,

with long nuclei ; and the fibres of the other

are thread-like with oval nuclei. The con-

nective tissue abounds ; and its fibres are re-

fractive and not granular.

The cells of connective tissue approach the

multipolar in shape now and then ; but their

size and the refractive nature of the pro-

cesses distinguish them from true nervous

structures. Masses of connective tissue with
irregular meshes give support and origin to

the muscular structures, especially of the

base, of Actinije ; and they are replaced

in other positions by delicate layers of tissue

which resembles in its wavy fibres the or-

dinary white fibrous tissue of Vertebrata.

The chromatophores, or coloured bodies, at

the outer base of the tentacles in some
genera, are composed of an outer layer of

small rods or bacilli, which rest on large

refractive, spherical, or ovoid cells ; and
these cover the points of a series of long
cylindrical conical-ended cells filled with
refractive fluid. Granular colouring-matter

intervenes between these histological ele-

ments and becomes continuous at the bases

of the last-mentioned long cells with a nu-
cleated cell-tissue, in which are multipolar

cells, nerve-tubes, and a nervous plexus. At
the base and in amongst the muscular layers

is a diffused nervous system ; but iu the ten-

tacles only multipolar cells exist close to

the inner cavity, which is lined with cilia.

The long mesenteric cordons are profusely

ciliated externally, and when separated may
be mistaken for individual organisms. See
Plate S3, figs. 1-6, 7 & 8.

Bibl. Honiard, Ann. des Sri. Nat. 1851
;

Grant, Zool. Trans, i. p. 10 ; Huxley, Elem.
Cotnp. Anal. ; Greene, Manual of Ccelen-

terata, 1861 ; Edwards & Haime, Hist.

Nat, des Coratt. ; Schneider & Riitteken,

Sitzungsber. d. Oberhess. Gesells. far Nat. u.

Seilk. 1871 ; Ann. Nat. Hist. 1871, p. 437;
Lacaze-Duthiers, Ann. des Sci. Nat. passim

;

Dnucan, Brit. Foss. Corals, Pal. Soc. Intro.
;

Nerv. Syst. of Actinia, Proc. Moy. Soc.

No. 151, 1874, p. 263.

ZO'OSPORES.—The name given to the
ciliated active gemmaj oi'Gonidia produced
either singly or, more frequently, after

segmentation, in numbers, out of the con-

tents of ordinary or special cells of the Algfe,

without any previous process of fertilization.

These bodies are generally discharged from
the parent cell in the state of Primordial
Utricles, and acquire a cellulose coat

subsequently, when they cease to move,
and settle down to germinate and produce
a structure resembling the parent. In some
cases (in Hydrodictyon normally, in many
other Confervoids abnormally) they become
encysted within the parent cell ; and it ap-

pears most probable that the small cysts with
dense (and often spinulose) coats, such as

occur in Spiroyyra (PI. 5. figs. 24, 25) and
other genera under certain circumstances,

are of similar origin. In the Volvocine^:,
zoospore-like bodies form the permanently
active individuals of the families.

True zoospores occur pretty generally

throughout the Confervoid Alga3 (with the
exception of Oscillatoriaceas, Nostochaceoe,

and perhaps Diatoruaceas ), and are described
under the heads of the families or genera.

A brief review may be permitted here. The
largest form is that produced in the apices

of the filaments of Vattcheria (fig. 796) ;

it is ciliated all over, and very unlike that
of any other genus. In (Edoyonium (PI. 5.

fig. 7 c, & fig. 811) the zoospores are formed
out of the whole contents of a cell, and have
a crown of cilia around the transparent
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' beak.' In other Confervaceas, as Clado-

pliora (PL 5. figs. 13 c, d), Conferva (PI. 5,

figs. 10 b, 11 c) ; in Chaitophoraceas, as in

Cheetophora (PL 5. fig. 9), Draparnnldia
(fig. 180, page 259), Stigeoclonium (PL 5.

fig. 5 c c) ; in Ulvacese, Viva (PL 5. figs. 2 b,

3 c, d), Enteromorpha (PL 5. fig. 46); in

Protocoecus (PL 3. fig. 2 6), in Achxya, in

Fig. 811.

Zoospores of CEdogonium. a have lost their cilia

;

and in b germination is more or less advanced. Mag-
nified 200 diameters.

Desmidiaeeas (PL 6. fig. 11), &c, as in all

other cases, they are formed either singly

from the entire contents, or in small or large

number by the segmentation of the entire

contents, and mostly break out in various

ways, as pyriform bodies with two or four

cilia on the transparent beak, moving
actively for a time, and then germinating to

produce new plants. They appear usually

to be surrounded at the moment of discharge

by a delicate common sac, composed of

cellulose, which expands and quickly dis-

appears, apparently by solution, setting them
free ; in Pediastritjm, however, this enve-

lope appears to be permanent and to hold the

gonidia together in the characteristic group

or family (PL 0. fig. 11). In Hydrodic-
tyon, as described under that article, their

history is different, though the earlier con-

ditions are analogous. It has been found
that zoospores of two very different sizes

are produced in many Confervoids : these

are called mucrogonidia and microgonidia by
A. Braun (see Hydrodictyon) ; and a dif-

ferent function is supposed to be exercised

by the latter by some authors, who believe

they are fertilizing bodies (like Spebma-
tozoids).

Zoospores exist in a large proportion of the

Algaj usually included under the Fucoideje,
but which Thuret separates under the name
of Phasosporre, including all the families

except the FucacevE, DictyotaCe.e and
Tilopteridere, which are (for the present?)

distinguished by possessing antheridia and

spores proper. The Phreosporous families
bear organs called Spobanges (usually de-
scribed in Algological works as "spores"),
from which are discharged zoospores, agreeing
in all essential respects with those of the
Confervoids, except that the two cilia are
often arranged fore and aft, instead of being
both in front. Examples of these are de-
scribed under Ectocabpus, Myrioxema,
Cutleria, Lajiixabia, &c. Zoospores
have been discovered in Fungi (Perono-
spora) by De Bary, and in Lichens by
Famitzin; and if Saprolegnics are really

aquatic Fungi, their existence is then
notorious. See Sapeolegxia.

It remains to direct attention to the di-

stinction between Zoospores and Spee-
matozoids, which are sometimes confused
together. This confusion is rendered more
imminent by the manner in which theforms
pass one into another. The essential charac-
ter of a zoospore is, that when separated from
the parent it becomes encysted and at once
developed into a new individual resembling
the parent. An exception to this occurs in

some ofthe zoospores of(Fdogoxium, which,
as the androspores, produce special struc-
tures in which are developed spermatozoids.

Spermatozoids are transitory structures;

when discharged from the parent cell, they
either make their way to a germ-cell of a
spore, fertilize it and disappear, or, if de-
barred from this, at once perish without
germination. As stated under Speemato-
zoids, these bodies vary much in form. In
the higher Cryptoganiia thev are spiral fila-

ments (PI. 32. figs. 31-4). in the Fucaceas
they are minute globular bodies with two
cilia (fore and aft) closely resembling some
zoospores

;
in the Floridea? they appear to

be globules without cilia: and those recently

described as existing in Vaucheria, among
the Confervoids, are also biciliated globules
with the cilia fore and aft, while those in

SpHiEBOPLE-i: resemble the microgonidia of
this family, having their pair of cilia on the
beak ; in CEdogoxicm they resemble the
zoospores, but are smaller. The latter ob-
servation is in favour of the microgonidia of
Hydrodictyon, &c. being spermatozoids.
ZUOTEI'RA, Wright.—A genus of Ac-

tinophryina ( Rhizopoda).
Char. Body furnished with numerous

contractile acuminate rays, elevated on a
contractile pedicle. Rays become thickened
towards the point when not fully expanded.
Bibl. S. Wright in Pritchards Infusoria,

p. 503.
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_
ZOOTHAM'NIUM, amended by Clapa-

rede and Laehmann.—A genus of Vorti-
cellina (Infusoria Ciliata).

Char. Peduncle-muscles ramify in all the
branches of the group. See synopsis of

Vouticellina.
Ehrenberg describes two species ; Stein

adds two more. Claparede and Lachinanu
notice and figure four species.

Z. arbuscula (PI. 25. fig. 22). Branches
of polypidoni racemose-umbellate, bodies
white, stalks very thick. Aquatic ; length
of polypidom 1-4"; of bodies, 1-430".

Bibl. Ehr. Infus. p. 288 ; Stein, Infas.
passim; Olap. et Lach. Etudes, 101.

ZOS'TERA, L.—-A genus of Monocotyle-
donous Flowering Plants (Nat. Ord. Zostora-

ceae), growing in sea-water ; remarkable for

the Polled, of which the grains are repre-

sented by tubular filaments destitute of an
outer coat and exhibiting Rotation when
fresh.

ZYGNE'MA,Agardh,inpart(r!/«A«7Y7ea,
Bory, Hassall).—A genus of Zygnemaceas
(Confervoid Algae) , consisting of filamentous
plants, with the green contents of the cells

arranged in twin stellate or lobed masses in

each joint (fig. 137, page 196). This stellate

appearance arises from the presence of radi-

ating threads, like those from the nucleus
of Spirogyra; hence it cannot be well ob-
served in dried specimens. Cell-division

with previous division of the stellate masses
may be well studied in this genus. Kiitzing
separates from this genus all the forms in

which the spore is formed in the cross branch
produced in conjugation, associating them
with Zygogonium. We prefer to follow
HassaU's distribution of the forms, seeing
that Zygogonium ericetorum is a plant of very
different appearance. If the said character

is constant, this genus might be divided into

two.

Spores in one of the parent cells.

1. Z. cruciata (fig. 137, p. 196). Fila-

ments 1-600" in diameter
;
joints equal or

twice as long ; spores globose (Hassall, I. c.

infra, pi. 38. fig. 1 ; Kiitz. /. c. infra, v. pi. 17.

fig. 4). Z. Dittwynii and stellina of Kiitzing

appear to be only smaller states of this, as

also Tynd. lutescens, Hassall, and T. anomala,

Ralfs.

2. Z. stagnalis. Filaments 1-2640" in

diameter, joints three or four times as long

;

spores globose or oblong (Hassall, I. c.

pi. 38. figs. 9, 10). Tynd. ovalis, Hass., is

perhaps a larger form of this.

3. Z. insignis. Filaments 1-1800 to
1-1560" in diameter, joints twice as long

;

spores globose (Hass. I. c. pi. 38. figs. 6, 7
;

Kiitz. I. c. v. pi. 17. fig. 1).

4. Z. bicornis. Filaments 1-440 to 1-200"

in diameter, joints twice as long; spore3

globose (Hass. I. c. pi. 38. fig. 5 ; Kiitz. I. c.

v. pi. 16. fig. 3).

Spores in the cross branches.

5. Z. immersa. Filaments 1-1200" in
diameter, joints about half as long again;
transverse processes very thick, filled by the
large and globose spore (Hass. /. c. pi. 39.
fig. 3 ; Kiitz. I. c. v. pi. 12. fig. 5).

6. Z. conspicua. Filaments 1-1440 to
1-1080" in diameter, joints equal or twice as
long ; transverse processes long, veutricose
in the middle, where they enclose the ovate-
globose spore (Hass. I. c. pi. 39. figs. 1, 2

;

Kiitz. I. c. v. pi. 12. fig. 2).

7. Z. decmsata. Filaments 1-1440" in

diameter, joints three times (more rarely
five times) as long ; transverse processes
short and filled by the globose spore (Hass.
I.e. pi. 39. fig. 6 ; Kiitz. I.e. v. pi. 11. fig. 4).

8. Z. Ralfsii. Filaments 1-1920 to 1-1440"
in diameter, joints three or four times as

long; transverse processes very much dilated

in the middle, containing an elliptical spore,

with the long axis at right angles (Hass.
I. c. pi. 39. tigs. 4, 5 ; Kiitz. I. c. v. pi. 11.

fig. 2).

9. Z. pectinata. Filaments 1-660" in

diameter, joints equal or a little shorter

;

cell-contents transversely bipartite, more
frequently radiato-dentate, pectinate, dull
green (Kutz. I. c. v. pi. 14. fig. 4 ; Eng. Bot.
pi. 1611 ?). Possibly this is only a state of
Z. cruciata with the spores in the transverse

processes ; if so, the subdivision above indi-

cated cannot stand.

Probably other species exist in Britain

;

but we cannot satisfactorily ascertain them.
Bibl. Hassall, Brit. Flor. Algce, p. 160,

pis. 38, 39 (Tyndaridea) ; Kiitz. (Zi/gnema
and Zyqogonium, in part), Tab. Phyc. v.

pis. 11-17, Sp. Alg. pp. 444, 445; Rabenh.
Fl. Eur. Ah/, iii. p. 248.

ZYGNEMA'OE.E(P1.5.figs.l6-28).—A
family of Confervoid Algae, consisting of
plants composed of articulated cylindrical

filaments, the cells of which often have the
green contents arranged in elegant patterns.

The principal mode of reproduction, whence
the family takes its name, is by Conjuga-
tion, followed by a mixture of the entire

contents of the united cells, and their con-
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version into a spore. Other phenomena
occur in some instances, such as the produc-

tion of ciliated zoospores, and small spore-

like bodies with a dense spinulose coat

(asteridia) ; but these appearances are not

yet thoroughly understood (see Spirogyba
and Mougeotia).
The British Genera are :

—

1. Spirogyra. Filaments simple, with
the green contents arranged in one or more
spiral bands upon the cell-wall. Conjuga-
tion normally by transverse tubular pro-

cesses ; spores formed in one of the parent

cells (or occasionally in both).

2. Zygnema. Filaments simple, with the

green contents arranged in two globular or

stellate masses in each cell. Conjugation

by transverse processes ; spores formed in

one of the parent cells, or in the cross

branch.

3. Zygogonium. Filaments simple, or

slightly branched, with the contents diffused

or arranged in two transverse bands. Con-
jugation by transverse processes; spores

globose, formed in the cross branches, or in

blind lateral pouches without conjugation.

4. Mesocarpus, Filaments simple, with
the contents diffused. Conjugation by
transverse processes, from which the fila-

ments becom"e recurved ; spores in the

dilated cross branches.

5. Staarocarpus. Filaments simple, with
the contents diffused (or rarely in monili-

form lines). Conjugation by transverse

processes, from which the filaments become
recurved ; spores (or sporanges) square or

cruciate, in the dilated cross branches.

C. Mougeotia. Filaments simple, soon
bent at intervals, contents mostly diffused,

sometimes in several serpentine lines. Con-
jugation by the inosculation of the filaments

a.t the convexity of the angles ; spores not

satisfactorily known.
Thwaitesia, Montague, resembles Zyg-

nema in its stellate cell-contents ; but the.

spore (?) formed in one of the parent cells

divides into four portions (perhaps not di-

stinct from Zygnema).
A. Braim has described two new genera,

viz. Craterospcrmam, nearly resembling

Staurocarpus and Mougeotia, but with the

spore and the short tube in which it is con-
tained subconstricted in the middle.

Plevrocarjras. Simple filaments, with
diffused contents, the conjugation taking
place between adjacent cells of the same
filaments, by means of a short arcuate tube

;

spore globose, in the lube.

Rhynchonema, Kiitzing, has spiral cell-

contents like Spirogyra, but conjugates like

Pleurocarpus, by an arched tube connecting
adjacent cells of the same tube.

Bibl. Kiitzing, Spec. Alg., Tabid. Phye.
;

A. Braun, Alg. Unieell. p. 00 ; Rabenh. Ft.

Ear. Alg. iii.'p. 110.

See also the genera.

ZYGOC'EROS, Ehr.—A genus of Bia-
tomacere. Betached frustules of Bid-
DULPHIA?

Bibl. Ehrenberg, Ahhandl. d. Berl. Akad.
1839, p. 131; Kiitzing, Baeill. p. 138, and Sp.

A/,/, p. 139 ; Rabenh. Fl Ear. Alg. i. p. 30.

ZYGOBAC'TYLA, Brandt—A genus of
Campanulinida; ( Hydroida).

Char. Hydrotheca? with an operculum
formed by many convergent and acuminate
segments; polypites cylindrical, with the

tentacles webbed below. Reproduction by
free medusiform zooids. Gonozooid : um-
brella more or less hemispherical ; manu-
brium short, with many fimbriated lips

;

radiating canals very numerous ; marginal
tentacles very numerous, with bulbous
bases ; lithocysts borne on the margin ot

the umbrella.

Z. vibrina, Ilfracombe.

Bibl. Hincks, Brit. Zooph. p. 191

.

ZYGOBES'.MUS, Corda.— A genus of
Sepedoniei (Hyphomycetous Fungi). Z.

fuscus occurs upon bark of fallen branches.

Mr, Berkeley thinks it possiblvmaybe aform
of some Thelephoroid Fungus. Mr. Currey
has shown that Corda's figure (fig. 812) is

Fig. 812.

Zygodesmus fuscus.

Magnified 400 diameters.

not completely accurate, since he finds the

points at the apex of the fertile pedicels

each crowned by a spore ; and the normal
number of sterigmata is probably four, so

that the structure would resemble a basi-

dium of Hymenomycetes. The above figure

is after Corda.
Bibl. Berk. Crypt. Bot. p. 298 ; Currey,

Micr. Joarii. v. p. i2(i.

ZYG'ODON, Hook, and Taylor.—Agenua
of Orthotrichaceous Mosses, deriving its
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name from the yoking of the teeth in pairs

;

the species are mostly found in mountainous
districts and rarely in fruit.

ZYGOGO'NIUM, Kiitz. — A genus _ of

Zygnernacere (Confervoid Algae), consisting

of filamentous plants, growing on damp
ground or in water, green or yellowish

when fresh, purple or brownish when dry.

Kiitzing includes here all HassaU's species

of Tyndaridea (Zygxema) which produce
the spore in the cross branch.

Z. ericetorum, Kiitz. Filaments 1-2160

to 1-1440" in diameter, joints as long or half

as long again ; cylindrical or torulose (fila-

ments sometimes slightly branched). Con-
] ligation rare, apparently mostly ' chain-like,'

from one cell to the next in the same fila-

ment. Contents green when growing in

water, purple when growing on wet heaths

(Hass. pi. 41; GreviUe, Sc. Crypt. Fl. pi. 261.

fig. 1). Conferva ericetorum, Dillw.

See Zygneau.
Bibl. Hassall, /. c. ; GreviUe, /. c. ; Kiit-

zing, Sp. Ale/, p. 445, Tab. Phyc. v. pi. 10,

&c. ; Eng. Sot. pi. 1553 ; Rabenh. Fl. Eur.
Ah/, iii. p. 251.

ZYGOSEL'MIS, Duj.—A genus of In-

fusoria, of the family Euglenia.

Char. Form variable ; movement effected

by two similar flagelliform filaments, inces-

santly in action.

Z. nebvlosa (PI. 25. fig. 23). Body colour-

less, sometimes globular, at others variously

expanded so as to become pyriform or

top-shaped, turbid from the presence of

numerous granules. Aquatic ;
length

1-1100".

Bibl. Dujardiu, Infus. p. 3G9; Pritchard,

Infos, p. 545.

ZYGOSPORE.—The result of the union
of conjugating Alg».

miNTED BY TAYLOR AND FRANCIS, RED LION COURT, FLEET STREET.
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DESCRIPTION OF PLATES.

The number of diameters which each object is magnified, is expressed in. the Plates by small

figures placed beneath the object.

PLATE 1.—Test-Objects.

Figure

1. Hairs of the larva of the so-called Dermestes lardarius, viewed in balsam.

2. Hairs of the common bat ( VespertUk) pipistrelhis), in balsam, a, b, coloured

hairs ; e, a white hair.

3. Hairs of mouse (Mus musculus), in balsam.

4. Pits of coniferous wood, common deal (Abies excelsa), viewed dry.

5. Mucus- (or salivary) corpuscles, seen under different powers.

6. Scales of Lepisma saccharina, dry.

7. Scale from the wing of Morpho Meneiaus, dry.

8. Scale from underside of wing of common clothes-moth (Tinea pellionella), dry.

9. Scales of Hipparchia janira. a, dry, and by oblique light ; 6, in balsam, by
direct light ; c, dry, after Schacht.

10. Dklymolielix fermginea, under different powers; b, with imperfect correction

or adjustment, c with perfect correction and adjustment; d, separate fibres.

11. Didymoprium Grevillii, empty cells.

12. Scales of Podura plumbea, under different powers, dry ; a, 220 diameters ; left

hand, three scales as seen when the adjustment of the object-glass is correct

and the markings in focus ; right hand, scales showing the markings dividing

when the adjustments are correct and the focus altered the least possible

either way.

13. Pygidium of flea.

14. Frustule of Grammatophora marina (diagram), a, front view; b, side view.

15. Frustule of Grammatophora subtilissima (diagram), a, front view ; b, side view.

16. Gyrosigma angulatum; dry valve showing the dots.

17. Gyrosigma attenuation ; dry valve showing the lines.

'18. Gyrosigma elongatum ; dry valve showing the lines.







PLATE 2.—Arachnida.
Figure

1. Aearus domesticus (cheese-mite), a, labium and mandibles ; 6/ hair; g, labium; (', end

of leg.

2. Aearus longior.

3. Anystis ruricola. a, palp; ft, mandible of. (See PI. 41. fig. 4.)

4. Epidermis of Epeira diadema. 5. Epidermis of a Dermanyssus.

6. Mandibles of Epeira.

7. Mandibles &c. of male Tegenaria. a, ft, mandibles ; c, palpi ; d, maxilbe ; e, labium.

8. End of leg of Epeira. a, b, hairs of the same.

9. Lung-plates of Epeira ; 9 b, piece more magnified.

10. Spinneret of Tegenaria domcstiea. a, two separate spinning-tubes, the right-hand one

from Epeira, the left-hand one from Tegenaria.

11. Portion of cobweb of Epeira. 12. Epidermis- of Arrenurus.

13. Arrenurm viridis, female, dorsal view, a, palp
; c, under view of male, showing round

mouth with hood and first two joints of palpi, the coxse, two stigmata and two gra-

nular plates, anal orifice and penis.

14. Atax histrionieus. a, mandible; ft, palp ; c, under view, with labium, coxa;, and genital

plates.

15. Hypopus muscarum. 16. Sarcoptes hominis, under view, female.

18. Psoroptes equi, under view. 19. Ixodes Dugesii, from above.

20. Ixodes Dugesii, anterior portion, from above, a, dorsal plate ; ft, basilar piece of

support of rostrum ; c, palpi, between which part of mandibles is visible.

21. Ixodes Dugesii, side view of palp.

22. Ixodes Dugesii, basilar piece from above, a, dotted lines indicating first joint of man-
dibles (ft) seen through support ; e, movable toothed claw.

23. Ixodes Dugesii, sixth and seventh joints of leg, with claws and caruncle.

24. Dermanyssus avium, from beneath, a, labium of male, compressed, with palp (*) and
mandible (t) ; ft, mandible of female ; e, leg.

25. Uropoda vegetans, a, mandible ; ft, its end more magnified ; c, sixth and seventh joint

of leg in side view.

26. Gamusus coleoptratorum, from above, a, end of leg; ft, body from beneath ; c, mandible.

27. Limnochares aquatica. a, under view of labium and palpi ; ft, side view of labium

;

c, tarsus ; d, scaly plate supporting eyes ; e, two posterior coxa? of one side only

;

/, rostrum protruded, with palpi and anterior coxa;, trochanters and femora of one
side only.

28. Eyla'is extendens. a, mouth with its hood, and first joint of palps ; ft, palp ; e, end of

mandible, with hook ; d, under view of body, showing mouth, hood, and one palp, two
groups of anterior coxa; with intervening genital orifice and two stigmata, posterior

coxa;, anal orifice, and two other stigmata.

29. Hydraehna globula. a, under view, showing rostrum and palps, coxa;, heart-shaped

genital plate and anus ; 6, mandible ; e, rostrum or labium, with a palp ; d, palp of

larva ; e, end of leg
;
/', nymphs adherent to Nepa.

30. Diplodontus scapularis. a, labium with palp seen from beneath ; ft, mandible.
31. Edella longicornis. ft, mandible; a, end, more magnified ; c, mandible of Ed. ceBrulines.

32. Tetranyn.hus glaber. a, end of leg, front view, ft, side view ; c, palp ; d, mandible.
33. Megamerus ccler. a, labium ; ft, palp ; c, mandible of Megamerus roseiis.

34. Pachygnathus velutinus. a, palp ; ft, end of leg ; c, mandible.

35. Tetranychus eristalus, vel lapidiim. a, labium of Raphiyiiatlius ruberrimus with palp

and mandibles in situ ; 6, mandible of same.

36. Smaris papillosa, from above, a, mandible.

37. Trombidium pkalangu. a, palpi ; ft, mandible.

38. Trombidium (Leptus) autumnale, from above. 39. Pteroptus resperti/ionis, from above.

40. Trombidium einercum. a, labium with a palp; ft, tarsus; c, plume of the labium
more magnified; d, a mandible.

41. Seirus (Bdelia) elaphus, side view, a, end of mandible.

42. Demodex follieu/oriim, from beneath.

43. Demodex fol/ieulorum, anterior portion from above, a, palps ; ft, maxilla; ; c, labium
d, tubercles.
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PLATE 3.—Confervoidese.
Figure

1. Chloroeoccum vulgare, Grev. a, groups in natural condition; 6, an isolated cell

showing the granular contents ; c, dividing cells treated with sulphuric acid

and iodine.

2. Protococcus viridis, nob. a, groups of cells, the upper one with eight in a

linear series ; those to the right with the contents dividing into numerous
gonidia (?) ; b, zoospores set free from the cells by the solution of the cellu-

lose membrane ; c, an isolated cell dividing and about to set free its contents

as two zoospores ; d, resting-cells with a thick coat and reddish contents ; e, a

zoospore with the cilia cast off; /, a zoospore with imperfect or retracted

cilia; g, remains of a zoospore left on a glass slide for twenty-four hours.

3. Pahnella omenta, E. Br. a, patch of the jelly with single cells, and dividing

and divided pairs ; b, similar cells without the gelatinous layer, the smaller

granules similar to those seen in the jelly of a ; o, cells treated with sulphuric

acid and iodine, showing the cellulose coat and granular contents ; d, diagram
indicating the relative dimensions of the cells of Pahnella nivalis.

4. Glceocapsapolydermatica, Ktz. 5. a, b, c, Sarcina ventriculi, Goodsir.

6. Coccochloris Brebissonii, Ktz. a, group of cells, some dividing within their cell-

coat; b, a linear group; c, a pair of cells conjugating; d, conjugated cells

encysted and passing into the resting stage.

7. Urococcus Hookerianus, Berk. 8. a, b, Hydrurus Ducluzelii, Ag.

9. Botrydina vulgaris, Ktz. a, b, c, d, successive stages of growth.

10. Tetraspora gelatinosa, Ag. Four parent cells producing biciliated zoospores,

imbedded in the gelatinous frond.

11. Gonium pectorale, Hull, a, perfect frond; b, the same seen edgewise; c, a

single zoospore.

12. Ooniv/m tranquillum, Ehr. 13. Glceocapsa arnpla, Ktz.

14. a, b, Volvox globator 9., forms related to Syncryjpta and Eudorina of Ehreuberg.

15. Spindina oscillarioides (Turp. ?). 1G. Spirulina Jenneri, Ktz.

17. a, Bacterium termo, Duj. ; b, B. catenula, D. ; c, B. punctum, Ehr..; d, B. tri-

loculare, Ehr. 18. Vibrio subtilis, Ehr.

19. Vibrio rugula, Ehr. 20. Vibrio prolifer, Ehr.

21. Vibrio bacillus, Ehr., probably Anabaina subtilissima, Kiitz.

22. Spirochceta plicatilis, Ehr. 23. Spirillum volutans, Ehr.

24-36. Volvox globator, L. 24. A perfect family.

25. With fully developed young within. 20. With yellow encysted (resting) spores.

27. Portion of the outer wall, with zoospores, some dividing.

28. Ditto, showing the cilia of the zoospores.

29. Ditto, a fragment after keeping some time in chloride of calcium, the portions

around each zoospore tumid.

30. The same seen obliquely, with the cilia.

31. Spore with the protoplasm dividing. 32. Ditto, more advanced.

33. An encysted spore with undivided contents.

34. An encysted resting-spore with yellow contents, probably a subsequent stageof 33.

35. Ditto, ruptured by pressure.

36. A similar resting-spore with conical processes on the outer coat (characterizing

the V. stettatus, Ehr.).





PLATE 4—Confervoideae.

Figure

1. ApJutnizomenon flos-aqua>, Morr. a, ordinary filaments ; 5, filaments with

spermatic cells ; c, filament with a vesicular cell (Jieterocyst).

2. Tricliormus muscicola, n. sp. a, filament with vesicular cell ; b, ditto, with
adjoining spermatic cells ; c and d, fragments treated with acid to render the

membrane and contents distinct ; e and/, spermatic cells similarly treated.

3. Splmrozyga elastica, Ag.

4. OyUndrospermum catenation, Ralfs.

5. Spermosira littoralis, Harv.

C. Dolichospermum Ralfsii, Thwaites.

7. Nostoc comrnune, Vauch. a, ordinary filaments; b, a single filament in its

gelatinous sheath ; c and d, fragments with a vesicular cell.

8. Osaillatoria autumnrdis, Ag. a, fragments escaped from a sheath b.

9. Microeol&us repens, Harv. ; b, fragments showing the single sheaths ; c, d, frag-

ments treated with sulphuric acid and iodine.

10. a, b, Lyngbya muralis, Ag.

11. Dasyr/lcea amorplia, Berk.

12. a, b, Hassallia ocellata, Berk.

13. Schizosiphon Warrenice, Caspary. a, tuft of filaments ; b, c, fragments: d, e,

decomposing sheaths.

14. Tolypothri.v distorta, Kiitz.

15. a, Ainactis calcarea, Kiitz. b, fragment showing the spiral sheath.

16. Euactis atra, Kiitz.

17. Schizoihrix CreaweUii, Harv.

18. Rividaria Boryana, Kiitz.

19. Scytonema Myoelirous, Ag.

20. Arthronema cirrhosum, Hass.

21. Petalonema (datum, ~BcTk.(ArtJivosip7ion Gfrevillii, Kiitz.). a. end of a filament;

b, cross section.

22. a, CalothrLv mirabilis, Ag. ; b, junction of filaments.





PLATE 5.—Confervoidese.
Figure

1. Monostroma bullosum, Thuret. a, fragment of frond, with some cells empty;
b, ciliated zoospores from the cells ; c, zoospore germinating.

2. Ulva Lactuca, L. a, fragment of frond ; b, small ciliated zoospores from ditto.

3. Ditto, a, fragment of frond ; b, ditto with the cells nearly empty, showing the

orifices bj' which the zoospores escape ; c , large zoospore ; d, zoospores ger-

minating.

4. Enteromorpha claihrata, Grev. a, fragment of frond; b, zoospores from ditto ;

c, the same in germination.

5. Stigeodonium protensum, Kiitz. a and b, fragments of branched filaments,

5, emitting zoospores, c, c ; d, germinating zoospores.

G. UlothrLv mucosa, Thur. a, b, fragments of filaments ; e, zoospores ; d, e, ditto

germinating.

7. (Edogonium vesication, Link, a, fragment of a filament ; b, ditto, breaking up
and emitting a zoospore ; c, zoospore with a crown of cilia ; d, e, germinating

zoospores ; /, membrane of a zoospore which has burst by a lid and discharged

small zoospores immediately after germination
; g, fragment of a filament with

one cell containing a resting-spore ; h, fragment of a filament in an abnormal

state, containing globular bodies ; {, germinated zoospore containing similar

globular bodies.

8.~Chcetophora elegans, Ag.

9. A fragment of the same, emitting zoospores.

10. Conferva area, Dillw. a, fragment of filament, one cell of which has discharged

its contents in the form of zoospores, 6.

11. Conferva floccosa, Thur. a, filament breaking up; b, fragment of growing
filament ; c, zoospores.

12. JRhizoclonium obtusangidam, Kiitz.

13. Cladopliora glomerata, Kiitz. a, filament with one fertile branch ; b, apex of a

fertile branch discharging zoospores, c.

14. Sphcsroplea annidina, Kiitz. a, growing filament ; b, filament with the con-

tents converted into spores.

15. Codium tomentosvm, Ag. a, apex of clavate branch, with fertile cell ; 6, zoo-

spores.

1 6. Stauroearpus gracilis, Hass. ; conjugating filaments.

17-23. Spiroggra quinina, Kiitz. ; 17, growing filament.

18. Conjugating filaments, with spores.

19. Ditto, with the spores germinating.

20. Half-decomposed cell, with the contents converted into almost colourless bi-

ciliated zoospores.

21. Spore formed after conjugation.

22. The same shortly before germination.

23. A similar spore, with the contents converted into globular bodies.

24. a and 6, portions of a Spirogyra ? with the contents converted into spiny

globular bodies.

25. Spirogyra quinina, Kiitz. ; imperfectly conjugated cells, with the contents con-

verted into globular bodies.

2C>. Spirogyra nitida ; cell with nucleus, n.

27. Spirogyra pelludda, Kiitz. ; cell with nucleus, n, and gelatinous outer coat, s.

28. Spirogyra nitida, Kiitz., half-decayed, the contents partly changed into globular

masses.





PLATE 6.—Confervoidese.—Crystals.

Figure

1. Gosmarium margaritiferum, Turp. : conjugating pair with imperfect sporange.

2. Gosmarium botrytis, Bur}T
; conjugating pair with sporange, enveloped in jelly.

3 A. Clostermm acerosum, Scbrank. a, b, c, different stages of conjugation

;

d, frustules apparently produced from a sporange.

3 B. Closterium lunula, Mull. ; the contents converted into globular bodies.

4. Pragilaria penwillata, Lyngb. a and b, successive stages of conjugation.

5. A. Surirdla bifrons, Ehr. ; conjugating pair, with intermediate large sporangial

frustule.

5. B. Surirella bifrons, Ehr., with the contents converted into globular bodies.

6. Eunotia turgida, Ehr. a, b, c, d, e, successive stages of conjugation producing

pairs of sporangial frustules.

7. Melosira (Aulacosira) crenulata, Thw. a, filament with two conjugating pairs

of cells and perfect sporangial frustules ; b and c, large filaments produced

by sporangial frustules.

8. Melosira varians, Ag. a, small filament producing sporangial frustules by con-

jugation ; b, large filament developed from sporangial frustules.

9. Orthosira Dickiei, Thw. Successive stages of production of sporangial frustules

after conjugation.

10. Pinnularia viridis, Sm,, with the contents converted into globular bodies.

11. Pediastrum granidatum, Ktz. a, a frond with most of the cells empty, three

full, and the contents of another swarming out as zoospores ; 6, c, d, swarm of

zoospores producing a new frond.

12. Crystals of sugar of milk.

13. „ diabetic sugar.

14. „ indigo, sublimed.

15. „ oxalate of soda.

10. „ sulphate of lime.

17. „ phosphate of lime.

18. ,,
sulphate of strontia.

19. ,, nitrate of soda.

20. ,, allantoin.

21. „ antimoniate of soda.

22. ,,
protoxide of antimony.

23. „ butyrate of baryta, a, rapidly, b, slowly formed.

24. ,,
hydrofluosilicate of baryta.

25. ,,
sulphate of baryta, a, precipitated from concentrated, b, from very

dilute solution.

20. ,, carbonate of potash.
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PLATE 7.—Crystals.

Figure

1. a, bruoia ; b, sulpliocyanido of bruoia.

2. Cinehonine.

3. Sulpbocyanide of cinehonine.

4. Narcotine.

5. a, b, Strychnine.

6. Sulphocyanide of strychnine.

7. Morphia.

8. Sulphocyanide of quinine.

9. Muriate of ammonia.

10. Purpurate of ammonia (murexide).

I Nitrate of potash (Analytic Crystals).

13. Benzoic acid, a, crystallized from water ; b, sublimed.

14. Lithofellinic acid.

15. Margarine.

16. Stearic acid ; a, niargaric acid.

17. Iodo-disulphate of quinine.

18. Hippuric acid.

19. Lactate of lime.

20. Lactate of zinc.

21. Succinic acid crystallized from water.

22. Creatine.

23. Creatinine.

24. Compound of creatinine and chloride of zinc.



London. VanVoorst. 1871
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PLATE 8.—Crystals from Animal Secretions.

Figure

1. Uric acid, human, natural, a, rhombs, front view ; b, side view : c, d, striated
;

e, rhombs with obtuse angles truncated
; /, twin crystals

; g, ditto ; A, hour-
glass crystals ; i, nucleated ditto ; k, 1, m, n, o (and lower h), aigrettes

; p, large

dumb-bell forms.

2. Uric acid, human, natural, a, front, b, side view.

3. Uric acid, coloured artificially by murexide.

4. Uric acid, natural, a, front, 6, side view ; c, aigrette.

5. Uric acid, precipitated from solution in sulphuric acid by water.

6. Uric acid, rhombs, slightly acted upon with potash, showing spurious nuclei.

7. Uric acid, precipitated from gout-stones.

8. Uric acid of Boa, artificially precipitated, a—d, from solution in sulphuric acid

by water; e—/;, from solution in potash by muriatic acid.

9. Uric acid, precijiitatcd from the excrement of the tortoise.

10. Uric acid, precipitated :

—

a, from the excrement of the clothes-moth ; b, from

stag-beetle (Lucanus cervus).

11. Urate of soda and ammonia, a, spheres with nuclei and concentric rings, arti-

ficial ; b, surface covered with radiating needles ; c, rf, e, natural forms

;

/, g, artificial.

12. Urates of soda and ammonia, a, artificial urate of ammonia, deposited on

cooling of an aqueous solution ; b, natural urate of soda, as composing the

chalky matter around gouty joints.

13. a, b, Urate of lime.

14. a, b, Urate of magnesia.

1 5. Uric acid, precipitated by an acid from human urine.
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PLATE 9.—Crystals from Animal Secretions.

Figure

1. Various prismatic forms of the animonio-phosphate of magnesia (triple phos-

phate), naturally formed in human secretions.

2. Feathery or penniform crystals of the same salt.

3. Stellate form of the same salt.

4. Minute imperfectly formed prisms of the same.

5. Cystic oxide.

6. Carbonate of lime deposited from 'water by standing.

7. Carbonate of lime from the urine of the horse, natural.

8. Carbonate of lime from the urine of man, natural.

9. Octahedra of oxalate of lime, as seen in 'water.

10. Octahedra of oxalate of lime, as seen when dried.

11. Ellipsoidal forms of oxalate of lime, natural.

12. Ellipsoidal constricted, or dumb-bell forms of the same, natural.

13. Crystals of oxalate of lime, prepared -with acid.

14. Modified octahedra of the same salt, formed by double decomposition.

15. Crystals of bilifulvine, natural, human.

16. Crystals of hsematoidine.

17. Crystals of urea.

18. Nitrate of urea, a, b, slowly, c, rapidly formed.

19. Oxalate of urea.

20. Uroglaucine.

21. Cholesterine.

I





PLATE 10.—Desmidiacese.

Figure

1. Hyalotheca dissiliens, front view.

2. Hyalotheca dissiliens, side or end view.

3 1
/ I Hydlotheca dissiliens, conjugating cells, with sporangia.

5. Didymoprium Grevillii, front view.

6. Didymoprium Grevillii, side view.

7. Desmidium Swartzii, front view.

8. Desmidium Swartzii, side view.

9. Sphcerozosma vertebratum, front view.

10. Sphcerozosma vertebratum, side view.

11. Micrasterias denticulata, cell dividing.

12. Micrasterias denticulata , sporangium.

13. Micrasterias rotata. 14. Evastrum verrucosum.

15. Euastrum oblongum. 16. Euastrum didelia.

17. Euastrum didelta, cell free from contents.

18. Cosmarium pyramidatum. 19. Cosmarium pyramidatum, empty cell.

20. Cosmarium crenatum. 21. Cosmarium margaritiferum.

22. Cosmarium tetraophthahnum.

23. Xanthidium armatum. 24. Xanthidium armatum, empty cell.

25. Xanthidium fascicidatum.

26. Staurastrum dejectum. 27. Arthrodesmus convergent.

28. Staurastrum margaritaceum, front view.

29. Staurastrum margaritaceum, side view.

30. Staurastrum gracile, front view. 31. Staurastrum gracile, side view.

32. Staurastrum furcigerum, front view ; fig. 56, side view.

33. Tetmemorus granulatus.

34. Tetmemorus granulatus, empty cell.

35. Tetmemorus Icevis, in conjugation.

36. Penium Brebissonii.

37. Penium margaritaceum, empty cell.

38. Docidium truncatum. 39. Docid'mm baculum.

40. Closterium lunula. 41. Closterium acerosum.

42. Closterium acerosum, in conjugation.

43. Closterium moniliferum.

44. Closterium didijmotocum.

45. Closterium setaceum.

46. Closterium setaceum, in conjugation.

47. Anlristrodesmus falcatus.

48. Pediastrum Boryaaum.
49. Pediastrum granulatum, empty cell.

50. Scenedesmus quadricauda.

51. Scenedesmus obliquus.

52. Aptogonum desmidium, side view : fig. 55, front view.

53. Scenedesmus obtusus, just after division.

54. Scenedesmus obtusus, ordi?iary state.

55. Aptogonum desmidium, front view ; fig. 52, side view.

56. Staurastrum furcigerum ; a, side view; fig. 32, front view.

57. Closterium Oriffithii.

58.

59. Spirotcenia condensata

.





PLATE 11.—Diatomacese.

The figures represent the prepared frustules or valves, except when otherwise stated.

Figure

1. Plnnularia nobilis, side view.

2. Plnnularia viridis, side view, with endoehrome.
3. Plnnularia oblonya, side view.

4. Plnnularia radiosa, side view.

5. Plnnularia radiosa, front view.

6. Navlcida cuspidate/,, side view.

7. Navlcida cuspldata, front view.

8. Portion of the valve of a Navlcida, showing the transverse rows of dots.

9. Navlcida dldyma, side view.

10. Gyroslgma baltlcum, side view.

11. Hoop of the same, side view.

12. Qyrosigma strlgills, side view.

I'd. Gyroslgma hippocampus, side view.

14. Gyroslgma acuminatum, side view.

15. Gyroslgma attenuation, side view.

16. Gyroslgma attenuation, front view.

17. Gyroslgma Spencerli, side view.

18. Gyroslgma lacustre, side view.

19. Gyroslgma llttorale, side view.

20. Gyroslgma distortum, side view.

21. Gyroslgma fasclola, side view.

22. Gyroslgma macrum, side view.

23. Gyroslgma prolongation, side view.

24. Gyroslgma tenulsslmum, side view.

25. Gyroslgma formosum, side view.

26. Gyroslgma decorum, side view.

27. Gyroslgma obscurum, side view.

28. Gyroslgma speciosum, side view.

29. Gyroslgma strlgosum, side view.

30. Gyroslgma rlgldum, side view.

31. Gyroslgma elongation, side view.

32. Gyroslgma delleatulum, side view.

33. Gyroslgma angulation, side view, a, with endoehrome ; b, variety /3; c, variety y,

end of.

34. Gyroslgma quadratum.

35. Gyroslgma cestuarll.

36. Gyroslgma intermedium.

37. Gyroslgma tmnsversale.

38. Gyroslgma transversale.

39. Portion of valve of (?. bcdtlcum.

40. Portion of valve of ff. strlgosum.

41. Portion of valve of (?. angulatum (Diatomace.i:).

42. Portion of valve of G. littorcde.

43. Stauroneis plicenlcenteron, side view.

44. Stauroneis pidclietta, side view.

45. Stauroneis pidcliella, front view.

46. Gyroslgma angulation, showing the dots as pearls.





PLATE 12.—Diatomacese.

Figure

1. Achnanthes longipes ; the front view of the frustules is visible.

2. Achnanthes longipes, side view, upper valve.

3. Achnanthes longipes, side view, lower valve.

4. Achnanthes exilis.

5. Achnanthidium microcephalum, side and front views.

6. Achnanthidium flexellum, front and side views.

7. a, Amphipleura pellucida, side view of frustule : 6, Amphipleura pellucida,

single valve ; c, Amphipleura sigmoidea.

8. Amphiprora alata. a, side view ; h, front view.

9. Amphitetras antediluviana. a, frustules united ; b, side view ; c, front view
;

d, perspective view.

10. Amphora ovalis, front view ; 10 a, transverse section.

11. Amphora membranacea ; front view of single valve.

12. Arachnoidiscus Ehrenbergii, side view.

13. Arachnoidiscus Ehrenbergii, portion of valve from the centre to the circumference.

14. Bacillaria paradoxa. a, front view of conjoined frustules ; b, side view ;

c, front view of single frustule. (See also PI. 43. fig. 17.)

15. Biddulphia pulchella, front view, a, frustule dividing, front view.

16. Campylodiscus costatus, side view, b, front view.

17. Gocconeis pedicidus.

18. Cocconeis scutellum, single valve (side view).

19. Cocconema lanceolatum.

20. Cocconema lanceolatum, single valve (side view).

21. Cyclotella operculata. a, side view ; 6, front view.

22. Cyclotella Kutzingiana, front view.

23. Sphinctocystis (Cymatopileura) solea. a, side view ; b, front view.

24. Sphinctocystis (Cymatopleura) elliptica, side view.

25. Benticula obtusa. b, front view ; c, side view of single frustule ; d, front view

of the same.

26. Biatoma vulgare, connected frustules. a, side view ; b, front view of single

frustule.

27. Biadesmis confervacea. a, front view ; b, side view.

28. Meridion constrictum. a, connected frustules forming a coil ; 6, front view of

single frustule.

29. Boryphora amphiceros. a, side view of frustule with endochrome ; 6, front

view ; c, prepared single valve.

30. Eupodiscus argus. a, side view ; b, front view
;,

c, fragment, more highly

magnified.

31. Eupodiscus scidptus, side view.

32. Epithemia turgida. a, side view ; b, front view.

33. Fragilaria capucina ; side view of frustule, front view of the same, and frustules

united into a filament.

34. Onmphonema acuminatum. 6, side view ; c, front view of frustule.

35. Orammatophora marina, connected frustules. 6, single frustule", front view
;

c, side view.

36. Himantidium pectinale, united frustules, front view. <r, side view of single

frustule ; b, side view of variety (i ; c, sporangial frustule.



DIATOMACE/t,

.

P1.12.

—_.?.? f
•" - " =a

f
TT

1

I

1

1

:

i h i EE3 liiffixWl
JIJLIilv IfcjlMMM Wa

Lcniin.eTolin.VanVoorst 1872







PLATE 13.—Diatomacese.

Figure

1. Hyalosira rectangula, front view of connected frustules.

2. Tsthmia enervis, front view.

3. Licmophora splendida. b, side view ; c, front view of single frustule.

4. Lithodesmium undulatum. a, front view ; b, side view.

5. Melosira nummidoides, front view.

6. Melosira varians, front view, a, side view.

7. Meridian circulare. a, frustules united into a coil, front view ; b, side view of

single frustule.

8. Micromega parasiticuni, natural size, b, portion of a filament containing the

frustules ; c, side view, d, front view of a frustule.

9. Nitzschia sigmoidea. a, side view ; b, front view.

10. Nitzschia lanceolata. a, front view ; b, separate valve ; c, side view of the same
;

10 d, portion of valve, showing the dots.

11. Nitzschia longissima. a, side view; b, front view.

12. Nitzschia reversa, front view of single valve.

13. Nitzschia. a, taenia ; b, acicularis.

14. Odontidium turgidulum. a, frustules united, front view ; 6, single valve, side

view.

15. Orihosira Bickieii. a, front view ; b, side view.

16. Pododiscus jamaicensis. a, side view; b, front view.

17. Podosphenia Ehrenbergii. a, front view; 5, side view of single frustule.

18. Shabdonema arcuatum. a, united frustules, front view ; b, side view of single

frustule. See also PL 43. fig. 69.

19. Rhipidophora paradoxa. b, front view of single frustule ; c, side view of the same.

20. Striatella unipunctata. a, front view ; b, the same ; c, side view.

21. Swrirella gemma, a, side view; b, front view.

22. Surirella bifrons. a, front view ; b, side view.

23. Synedra splendens. a, attached frustules ; b, side view of prepared frustule

;

c, front view of the same.

24. Synedra fidgens. a, side view ; b, front view of a prepared frustule.

25. Synedra capitata, side view.

26. Sphenosira catena, a, united frustules, front view ; 6, side view of single frustule.

27. Tabellaria foccuhsa. a, united frustules, front view ; 6, side view of single

frustule.

28. Tetracyclus lacustris, united frustules, front view, a, side view.

29. Triceratium favus. a, side view; 6, front view.

30. TryblioneJla scutellum, side view.

31. Tryblionella gracilis, front view.

32. Tryblionella gracilis, diagram of transverse section.
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PLATE 14.—Diatomaceae and Entomostraca.

Figure

1. Acroperus nanus. 2. Acroperus harpce.

3. Alteutha depressa. a, first pair of legs.

4. Alona reticulata. 5. Alona quadrangularis.

6. Anomdlocera Patersonii, male.

7. Anchorella uncinata. a, arms ; b, abdomen ; c, ovarian tubes.

8. Berkeleya fragilis. a, natural size ; b, portion of a branch containing frustules;

c, side view, d, front view of a single frustule.

9. Biddulphia aurita. Frustules undergoing division : a, hoop of original frustule,

to which two new halves (c) have been formed : the hoop of the new frustules

is seen at 6 ; the hoop of the parent has separated from the two frustules dd,

which are perfectly formed, each with its new hoop.

10. Encyonema prostratum. a, frustules contained in a gelatinous tube, side view;

b, front view ; c, separate frustules, side view.

11. JRaphidoglcea miccms. a, natural size ; b, group of frustules ; c, single frustule,

front view.

12. Schizonema Dilhvynnii. a, natural size ; b, filaments containing frustules ; c,

front view, d, side view of frustule.

13. Zygoceros rhombus, a, front view ; b, side view.

14. Syncyclia salpa ; frustules immersed in a gelatinous mass.

15. Homaeocladia anglica. a, portion of the natural size ; b, part of a filament con-

taining two frustules ; c, front view, d, side view of a prepared frustule.

16. Dickieia ulvoides. a, natural size ; b, portion of frond containing frustules ; c,

d, f, prepared frustules, front view ; e, side view.

17. Frustulia saxonka ; frustules immersed in a gelatinous mass.

18. Cymbosira Agardhii. a, united frustules ; b, front view ; c, side view of pre-

pared frustules.

19. Sphenella vulgaris, a, front view; b, side view.

20. Spermatozoa of a Cypris.

21. Ceiochilus septentrionalis, dorsal view.

22. Notodelphys ascidicola, female. 23. Lepeophtheirus pectoralis, female.

24. Lerneonema spratta, female. 25. Macrothrix latieornis, female.

26. Moina rectirostris, female. 27. Sida crystallina.

28. Nebalia bipes. 29. Polyphemus pediculus.

30. Evadne Nordmanni.

31. Peracantha truncata. a, superior antenna.

32. Pleuroxus trigonellus.

33. Terpsinoe musica : front view, PI. 19. fig. 10.

34. Podosira honnoides, front view. 35. Tessella interrupta, front view.

36. Nicothoe astaci. a, ovaries.

37. Cythere lutea. Poison-gland, a, and indicating organ, 6.





PLATE 15.—Entomostraca.

Figure

1. Argulus foliaceus, seen from beneath, a, anterior, b, posterior antennae ; c,

rostrum ; d, suckers, representing the first, pair of legs ; e, second pair of legs
;

/, four posterior pairs of legs.

2. Bosmina longirostris ; 2s , the same, natural size.

3. Branchipus stagnalis. 4. Camptocercus macrourus.

5. Cypris reptans ; 5 a, inferior antenna.

6. Canthocamptus minutus ; 6 a, inferior antenna ; 6 6, first pair of foot-jaws
;

6 c, second pair of foot-jaws.

7. Chydorus sphcericus.

8. Cyclops quadricornis, male, a, b, superior antennse.

9. Cyclops quadricornis, female, a, superior, b, inferior antenna? ; c, external

ovaries.

10. Cyclops quadricornis, inferior antenna.

11. Cyclops quadricornis, mandible ; a, body ; b, serrated seta ; c, filaments of palp.

12. Cyclojps quadricornis, first pair of foot-jaws.

13. Cyclops quadricornis, second pair of foot-jaws : 13 a, internal portion ; 13 b,

external portion.

14. Cyclops quadricornis, first pair of thoracic legs.

15. Cyclops quadricornis, fifth pair of legs.

16. Cyclops quadricornis, recently hatched.

17. Cypris tristriata. 18. Cypris tristnata, superior antenna.

19. Cypris tristriata, inferior antenna. 20. Cypris tristriata, mandible. "

21. Cypris tristriata, first pair of jaws ; a, basal plate ; b, branchial lamina.

22. Cypris tristriata , second pair of jaws. 23. Cypris tristriata, first pair of legs.

24. Cypris tristriata, second pair of legs.

25. Cypris tristriata, lateral half of the abdomen.

26. Cythere inopinator. 27. Daplmella Wingii.

28. Daphnia pulcx. a, superior antennse ; b, inferior antennas ; c, heart.

29. Daphnia pidex, first pair of legs. 30. Daplmia pulex, second pair of legs.

31. Daphnia pulex, third pair of legs. 32. Daphnia pidex, fourth pair of legs.

33. Daphnia pulex, fifth pair of legs. 34. Daphnia pidex, mandible.

35. Daphnia pidex, labrum. 36. Daphnia pulex, jaw.

37. Daphnia reticulata, a, ephippium. 38. Dicqotomus castor.

39. Eurycercus lamellatus.





PLATE 16.—Entozoa.

Figure

1. Echinococcus veterinorum (Jwminls) ; la, in the contracted state; 1 o, hooks
;

1 c, d, f, in the expanded state ; 1 e, imperfectly developed individual.

2. Echinococcus veterinorum (hominis), cyst reproducing by external gemmation.

3 a. Cyslicercus cellulose?, nat. size ; 3 b, C. fasciolaris, head of.

4. Anguillula fluviatilis.

5. Anguillula aceti.

6. Anguillula tritici. a, 6, ova; c, mature individual ; (I, e, imperfectly developed

individuals.

7. Gyrodactylus auriculatus, 8 diameters.

8. Ascaris vermicidaris ; 8a, head; 8 b, body ; d, stomach ; e, oesophagus ; g, anus;

h, ovaries ; Jc, oviduct.

9 a. Ascaris lumbricoides, front view of head ; 9 6, tail of male, with spicula ; 9 c,

side view of head.

10. Ceenurus cerebralis, portion of a cyst.

] 2. Tcenia solium, head of, side view ; two of the suckers only are visible.

13. Tcenia solium, head of, front view; all the four suckers are visible.

14. Tcenia solium, a single joint, injected, a, gastric (?) canals ; b, vascular canals
;

c, testicular capsule ; d, spermatic duct ; e, oviduct ; the dark ramified organ
is the ovary.

15. Tcenia solium, ovum of.

16. Trichina spiralis, lying within its cyst, imbedded in muscle.

17. Trichina spiralis, removed from its cyst.

18. Trichina spiralis, internal organs.

19. Trichocephalus dispar, male.

20. Trichocephalus dispar, portion of the neck.

21. Trichocephalus dispar, female ; 21 a, ovum.

22. Ovum of Monostoma verrucosum.

23. Ovum of Tcenia variabilis.

25. Gregarina sipuncidi.

26. Gregarina sipuncidi, with two enclosed cells.

27. Caudate pseudo-navicula, from the abdominal cavity of Sipuncidus midus.

28. Gregarina Sieboldii.

29. Young pseudo-navicula cyst of Gregarina scenuridis, from testis of Scenvris

variegata, consisting of two loosely connected ovate cells, without an outer
envelope.

30. The same, with an outer envelope.

31. More advanced pseudo-navicula cyst of the same Gregarina, with two cells

containing rounded pseudo-naviculse.

32. The same, with elongated pseudo-navicula? ; the cyst has three cell-like bodies

on its surface.

33. The same with a single cavity, containing elongated pseudo-navicula?.

34. Two Gregarince scenuridis, adherent by their ends.

35. Echinorhynchus antkuris, head, 25 diameters.





PLATE 17.—Fish-scales, etc.

Figure

1. Scale of sturgeon, perpendicular section, a, outer spongy portion ; b, inner

laminated portion ; 1 c, transverse section of outer portion.

2. Skin of thornback-skate {Rata clavata), viewed from above.

3. Large spine of skate, side view.

4. Portion of transverse section of large spine of skate (fig. 3 b).

5. Longitudinal section of tooth of a small spine of skate (fig. 2).

6. Scale of perch (Perca fluviatilis).

7. Perch-scale, portion of (fig. 6 a), more magnified.

8. Perch-scale, portion of (fig. b), more magnified.

9. Scale of sole {Solea vulgaris).

10. Scale of roach (Leuciscus rutilus).

11. Scale of roach (Leuciscus rutilus), portion of surface more highly magnified.

12. Scale of roach (Leuciscus rutilus), perpendicular section.

13. Scale of minnow (Leuciscus plioxinus).

14. Feather of finch ; shaft with medullary cells.

15. Feather of goose (Anser cinereus). a, pinnaj with hooks ; b, pinna; with teeth ;

c, barbs.

16. Separate pinna;, a, with hooks ; 6, with teeth.

17 1
'

[ Feather (downy), free barbs of.

19. Skin of eel (Anguilla vulgaris), with stellate pigment-cells, and indications of

subjacent scales.

20. Scale of eel {Anguilla vulgaris). 20 a, portion, more magnified.

21. Calcareous corpuscles from the same, left after red heat.

22. Scale of jack or pike (Esox lucius).

23. Scale of dace (Leuciscus vulgaris).

25. Leech (Hirudu meclicinalis), anterior sucker of.

26. Leech, jaw of, side view, a 6, teeth ; c, nbro-cartilagiuous substance of jaw ;

d, pigment-cells.

27. Leech, jaw of, the free margin turned towards the observer.

28. Leech, teeth of. a, side view ; b, front view.

29. Horn of cow. a, section parallel to surface ; b, cells softened by potash, d, con-

taining pigment ; e, perpendicular section ; /, cracks between laminae
; g, edges

of divided lamina;.

30. "Wbalebone, longitudinal section.

31. Whalebone, transverse section.

32. "Whalebone, longitudinal section of hair of.

33. Whalebone, cells of, resolved by potash.

34. Fish, crystals from scales of.

35. Muscular fibres of lobster (Astacus marinus).

36. Muscular fibrilke, various appearances presented by.

37. Large spine of skate, outer portion of.
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Plate 18.—Foraminifera, etc.

Figure

1. Miliola obesu ("young or " Adelosine " condition).

2. Uniloculina indica. a, side view ; b, end view.

3. Biloculina ringens.

4 a, b. Triloculina trigonula.

5 a, b. Quinqueloculina seminulum.

6 a, b. Quinqueloculina Brongniartii.

7. Spiroloculina plan/data.

8 a, b. Hauerina compressa.

9 a, b. ArtieuMna gibberula.

10. Vertebralina striata.

] 1 a, b. Peneroplis perlusus.

12 a, b. Spirolina austriaca.

13. Cornitspira foliacea, magn. 8 diameters.

14. Trochammina incerta, magn. 25 diameters.

15. Aheolinafusiformis.
16 a, b. Aheolina rotella.

17 a, b. Orbifolites complcmatvs, natural size.

18 a, b. Lituola difformis, side view. Somewhat abraded.

19. Orbiculina adunca.

20. Valvulina austriaca.

21 a, b. Nuheeularia rugosa.

22 a, b. Lagena Icevis, transverse section.

23 a, b. Pnlosolenia globosa.

24. Lagena striata (apiculate).

25. Lagena semistricda.

26. Lagena squamosa.

27. Lagena scalariformis.

28 a, b. Glandulina laevigata,

29. Nodosaria raphanus, var.

30. Marginidina raphanus.

31. Marginidina raphanus (inside of the shell).

32. Marginidina raphanus (sarcode, without the shell).

33. Dentalina communis.

34. Cristellaria simplex.

35 a, b. Vaginula badenensis.

36 a, b. Orthocerina quadrilatera.

37 a, b. Cristellaria cidtrata.

38 a, b. F/abellina rugosa.

39. Frondicularia spatlndaia (fragment).

40 a, b. Poh/morphma communis.
41. Polymorphina Orbignii (tubulosa).

42. Polymorphina oblonga.

43. Polymorphina compressa.

44. Uvigerina pygmaa.
45 a, b. Cassididina laevigata.

46. Bulimina pupoides.

47 a, b. Tcxtularia cunciformis.

48 a, b. Gaudryina pupoides.

49 a, b. Vulridina gramen.
50 a, b. Bigenerina agghdinans.

51 a, b. Clavu/iua ( Valrulina) parisicnsis.

52. Tcxtularia annectens,

63. Dactylopora eruca.

54. Dactylopora reticulata.

55. Polystomclla crispa, the body (sarcode) of. Magn. 15 diameters.
56. Coccospheres, a

; coccoliths, b, c, d. Highly magnified.
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PLATE 19.—Fossils.

Figure

1. Mesocena octogona.

2. Asteromphalus Hooherii, side view.

3. Hemiaulus antarcticus, front view.

4. Heliopelta Leeuwenhoeckii, side view.

5. Asterolampra marylandica, side view.

6. Symbolophora trinitatis, side view.

7. C'oscinodiscus craspedodiscus, side view.

8. C'oscinodiscus craspedodiscus, half a valve.

9. Olimacosphenia moniligera, a, side view ; b, front view.

10. Terpsinoe musica, front view : side view, PI. 14. fig. 33.

11. Amphipentas altemans, side view.

12. Bodies found in flint, nature doubtful (see PrxiDicuxi).

13. Pyxidieula major, front view.

14. Moss-agate, a, a, silicified fibres of sponge ; 6, gemmules ; c, branched fibre ;

d, spieula.

15. Crystalloids of chalk, a, simple rings ; b, radiatcly striated rings ; c, disks.

16. Actinoptychiis senarius. a, side view ; b, front view.

17. Actinocyclus undulatus. a, side view ; 6, front view.

18. Campyhdiscus clypeus.

19. Dictyocha gracilis, oblique view.

20. Dictyocha gracilis, side view.

21. Dictyocha gracilis, front view.

22.^1

23.

24.

25.

26.

27.

28.

29. Vertical (radial) section of coal from Disco, consisting of Coniferous wood

(Pinws).

30. Transverse section of the same coal.

31. Splinter of the same.

32. Vertical section of silicified wood (Pinus) from Virginia.

33. Vertical section of silicified wood (Araiwaria ?) from Australia.

.Fossil bodies from flint, so-called Xanthidia, but consisting of the sporangia of

the Desmidiaeeas.
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PLATE 20.—Fungi.

Figure

1. Vertical section of a leaf of black currant, infested with Mevdxwm grossularice.

sp, spermogonia
; p, perithecia.

2. Sterigmata (st) and spermatia (sp) from the spermogonia of MMium euphorbia:.

3. Ditto, from JEcidium berberidis.

4. Vertical section of a spermogonium of JB/ulium berberidis.

5. Botrytis infestans, young plants growing out from the stomate of a potato.

6. Full-grown plants of the same. 6 a, spore of ditto.

7. Torula ?, growing in urine (not diabetic).

8. Grape-fungus, conidial form (Oidium Tuckeri) as commonly found on the leaves

and fruits.

9-11. Conidia of the same, germinating.

12. Sporiferous form (Cicinobolus).

13. Spores from the same.

14. Hop-mildew, Erysiphe (Sphcerotheea) Castagnei. a, Oidial form ; b, b, form
resembling Cicinobolus ; c, d, Erysiphal form ; e, spores.

15. Fragment from the summit of a fertile filament of Peuicillium glaucum.

16. Spores of ditto, a, two still united ; b, one detached.

17. Section of a conceptacle of Cenangium fraxini, containing st, stylospores, and
s, spermatia.

18. Ergot of rye, Cordyoeps purpurea, Tulasne ; fruits sprouting from the ergot.

19. Vertical section of the head of one of the fruits, bearing conceptacles in its

periphery.

20. Vertical section of a conceptacle containing asci.

21. Asci removed from the same.

22. Spores from the interior of the asci.

23. Yeast-fungus (Torula cerevisice), large form at the bottom of liquid.

24. Ditto, minute form, appearing as a white mealy substance on the surface of

stale beer.

25. Sphceria inquinans (a) with Stilbospora macrosperma (b) in the bark of an elm-
tree.

26. A portion of the common matrix separating the two, with the stylospores of

Stilbosp>ora (6) above, and the asci of Sphceria (a) below.

27. Spore of Stilbospora macrosperma.

28. Spore of Sphasria inquinans.





PLATE 21.—Hairs, Fibres, Glands, &c. of Plants.

Figure

1. Cotton, a, normal condition ; b, portion treated with sulphuric acid and iodine ;

c, a fragment of gun-cotton.

2. Flax, a, normal fibre ; b, portion boiled with nitric acid; c, treated with nitric

acid, and afterwards with sulphuric acid and iodine.

3. Jute, a, normal fibre ; b, e, portions boiled with nitric acid.

4. Coir (Cocoa-nut fibre), bundle of fibres.

5. Ditto, a, b, portions of fibres boiled with nitric acid.

6. Hemp, a, normal fibre ; b, portions boiled with nitric acid.

7. Manilla hemp, a, normal fibres ; 6, fragment boiled with nitric acid.

8. Sting of Urtica wrens.

9. Surface of the cuticle of Ilelleborus fcetidus.

10. Ditto of Cakile americana.

11. Imbedded gland of Ruta graveolens, vertical section.

12. Glands of Magnolia, seen from above.

13. Hair of Siphocampylus bicolor, the cuticle detached by sulphuric acid.

14. Glands of hop. a, side view ; b, from above.

15. Stellate body from the air-spaces in the leaf of Nuphar lutea.

16. Hair of Delphinium pinnatifidum. 17. Hair of Anchusa crispa.

18. Hair of Pelargonium, 19. Branched hair of Verbascum Thapsus.

20. Scale-like hairs from the seed of Cobcea scandens.

21. Annulated hairs from the seed of Ruellia formosa, in water; b, detached cell-wall.

22. Spiral-fibrous hairs from the seed of Collomia gramdijhra, in water, b, c, frag-

ments showing the cell-wall and free fibre.

23. Hair from the seed of a Salvia.

24. Hair from the seed of Acanthodium spicatum. b, a fragment of a branch.

25. Chinese grass-cloth fibre. a, normal fibre ; b, fragments boiled with nitric

acid ; c, afterwards treated with sulphuric acid and iodine.

26. Puya fibre, a, normal fibre ; b, fragments boiled with nitric acid ; c, after-

wards treated with sulphuric acid and iodine.

26*. Stellate hairs from the epidermis of Deutzia scabra.

27. Stellate hair of ivy-leaf. 28. Stellate hair of Alyssum.

29. Horizontal stalked hair of Grevillea lithidophylla.

30. T-shaped hair of garden Chrysanthemum.
31. llamentum or scale from a germinating fern.

32. Hair from the bulbil of Achimenes.

33. Hair from the corolla of Digitalis purpurea.

34. Hair from the corolla of Antirrhinum majus.

35. Branched hair from the epidermis of Sisymbrium sophia.

36. Forked hair from C'apsella bursa-pasioris.

37. Branched hair of Alternanthera axillaris.

38. Gland of Dictumnus fraxinella.

39. Epidermis of Dictamnus fraxinella. a, b, hairs ; c, gland vertically divided.

40. Glandular hair of Lysimachia vulgaris.

41. Glandular hair of Scrophularia nodosa.

42. Glandular hair of Bryonia alba.

43. Scale of Begonia platanifolia.

44. Glandular hair of Gilia tricolor.

45. Vertical section of papilla of Mesembryanthemum crystallinum.

46. Seta of a rose.

47. Tufted hair of Marrubium creticum.
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PLATE 22.—Hairs of Animals.

Figure

1. Human whisker, white; air partly displaced from medulla.

2. Human hair, transverse sections.

3. Human hair, foetal, with imbricated scales.

4. Monkey, Indian (Semnopithecus).

5. Lemur.

6. Bat, Indian.

7. Bat, Australian.

8. Mole (Talpa europwa).

9. Lion (Felis led); left-hand figure by transmitted, right by reflected light.

10. Bear ( Ursus arctos).

11. Wolf (Cam's lupus).

12. Coati mondi (Nasua).

13. Seal, Falkland-Island (Phoaaena falhiandica).

14. Horse (Equus caballus).

15. Elephant (Elephas inclieus), segment of a transverse section.

16. Pig (Sus scrofa).

17. Cheiropotamus.

18. Camel (Camelas bactrianus).

19. Dromedary (Camelus dromedarius).

20. Deer, moose- (Cervus alces).

21. Deer, musk- (J\loschus mosehiferus).

22. Wool, sheep (Ouis aries).

23. Sloth (Bradypus didaetylus).

24. Armadillo (Dasypus sexcinctus).

25. Beaver
(
Castor fiber).

26. Shrew (Amphisorex ruslicus).

27. Mouse (Mus muscultis).

28. Ditto, treated with potash.

29. Guineapig (Cavia eobaya).

30. Squirrel (Sciurus vulyaris).

31. Rabbit (Lepus cuniculus).

32. Sable (Mustela zibellina).

33. Mink-sable (Mustela lutreola).

34. Badger (Meles taxus).

35. Chinchilla (Chinchilla laniyera).

36. Kangaroo (Macropus).

'SI. Opossum (Didelphys viryiniana).

38. Ornithorhynchus pai-adoxus. a, entire hair ; b, c, d, and 38*, portions, more
magnified.

39. Crab (Cancer mcenas), from antenna of.

40. Spider (Lycosa saccata).

41. Spider (Myyale).

42. Spider ( ?), from South America.
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PLATE 23.—Infusoria.
Figure

1. Adneria incurvata, Duj.
2. Adneria acuta, D.
3. Acomia vitrea, D.
4. Acineta ttiberosa, Ehr.
da.Podophrya fi.ra<,, E. ; 5 b, the same, or the Podophrya-sta.ge of Vorticella?

6. Actinophrys viridis, E.
1a.Actinophrys Eichornii, E. ; 7 6, Actinophrys sol, E.
8. Alyscum saltans, I).

9. Amoeba diffluens, E. 9 n, expanded ; 9 J, contracted.

10. Amphileptus fasciola , E. 10 o, dorsal view ; 10 b, side view.

11. Amphimonas dispar, D.
12. Anisonema sulcata, D.
13. Anthophysa Mullen, Bory, Duj. (Epistylis vegetans, E.) ; 13 a, entire organism; 6,

single hody.
Ua.Arcella vulgaris, E., dorsal view ; 14 b, Arcella aculeata, Ev under view ; 14 c, Arcilla

dentata, E., under view.

15a.Aspidisca lynceus, E., under view ; 15 b, Asp. dentictdata, E., side view.

16. Astasia hcematodes, E. a, contracted; b, c, d, in different states of expansion.

17. Astasia limpida, D. {A. pusilla, E.). o, expanded ; b, altered in shape.

\8a.JBodo grandis, E. ; 18 b, c, Bodo socialis, E.
19. Bursaria vernalis, E., under surface.

20. Carchesimn polypinum, E.

21. Carchesium polypinum, E., separate body.
22. Cercomonas acuminata, D.
23. Cercomonas crassicauda, D.
24. Various forms of Trachelomonas, arranged by Ehrenherg in the genera Trachelomonas,

Chatoglena, and Doxococcus. See Trachelomonas.
25a. Chcetomonas globulus, E. ; 25 b, Ch. constricta, E.
26. a, b, Chcvtotyphla armata, E. ; c, Ch. aspera, E.
27. Chilodon cucidlulus, E. a, under view ; b, side view.
28. Chilomonas granulosa, D.
29. Chlamidodon mnemosyne, E., ventral surface.

30. Chlamidomonas pulvisculus, E. (Diselmis viridis, D.), in various stages of development.

81. Chlorogonium evchlornm, E. (upper and lower figure ), in different stages of development.
32. Colacium vesiculosum, left-hand figure ; C. stentorium, right-hand figure.

33. Coleps hirtus, E. (a, after Ehr., b, after Duj.).

34. Crumenida texta, D.
35n. Cryptoglena conica, E. ; 35 b, Or. pigra, E.
36a. Cryptomonas ovata, E. ; b, C. lentimdaris, E. ; c, C. fusca, E. ; d, C. globulus, D. : e,

C. incequalis, D.
37«. Cyclidium distortum, D. ; b, C. abscission, D. ; c and d, C. glaucoma, E. ; c, side view

:

rf, dorsal view.

38. Cyphidium aureolum, E. a, dorsal view; in b the expansion is seen.

39. Drfflugia protciformis, E., a and b. 40. Dileptus folium, D.

41. Dinobryon sertu/aria, E. 42. Dinobryon petiolattim,D.

43. Diophrys marina, D. «, under view ; 6, side view.

44. Discocephalus rotatorius, E. «, dorsal view ; i, side view.

45. Disoma vacillans, E.

46. <z, Distigma proteus, E. ; 6, D. riride, E.
47. o, Doxococcus ruber, E. ; 6, D. pulvismdus, E.
48. Enchelys pupa, IS. 49. Enchclys nodulosa, D,
50. Epipyxis vtriculus, E.

51. «, Epistylis anastatica; 51 J, single hody of J?, branchiophila ; 51c, less magnified.
52. Errilia legumcn, D. {JEgyria leg., CI. & L. ; Euplotes monostylus, E. ). «, under view :

6, side view.

53. Euglypha tuberculata, D. 54. Euglypha alreolata, D.
55. Amblyopias viridis, E.





PLATE 24 —Infusoria.

Figure

1. Euglenapyrwm, E.
2. Euylena viridis, E. a, b, in different states of contraction and extension.

3. Euylena lonyicauda, E. (Phacus lonyicaudu, D.), with the body twisted. Fig. 63, the

same, after Duj. ; the body flat.

4. Euylena amis, E., undergoing longitudinal division.

5. Euplotes patella, D. a, under view ; b, lateral view.

6. Euplotes vannus, E., under view. 7. Gastrocliceta Jissa, D.
8. Glaucoma scintillans, E. 9. Peridinium einctmn, E.

10 a, b. Glenodinium einctmn, E. ; 10 c (between figs. 49 & 50), Glenodinium apiculatum, E.

11. Peridinium fuscum, E. 12. Peridinium tripos, E.
13. Peridinium fusus, E. 14. Glenomorum tingens, E.
15. Gromia Jluviatilis, D., with its expansions extended.

16. Trichodina pediculus, E. a, side view; J, under view.

17. Heteronema marina, D. 18. Himantoplwrus charon, E., under view.

19. Himantophorus charon, E., side view. 20. Hexamita nodulosa, D.
21. Holophrya brunnea, D. 22. Holophrya ovum, E.
23. Ichthydium podura, E. 24. Chcetonotus larus, E.
25. Colpoda cucullus,~E. 26. Kerona pustidata,D.(Stylonk-hia ;J., E.)

27. Kerona mytilus, D. (Styloniehia m., E.), under view.

28. Kerona mytilus, D. (Styloniehia m., E.), side view.
29. Styloniehia histrio, E., under view.

30. Styloniehia lanceolata, E. o, under view ; J, side view.

31. Kondylostoma patens, D., under view.

32. Kondylostoma patens, D., half side view.

33. Trachelocerca viridis, E. 34. Amphileptus papillosas, E.

35. LayeneUa euchlora, E. 36. Cri/ptomonas (Lagenellu, E.) inflate, D.

37. Leucophrys striata, D.
38. Leucophrys patula, E. n, dorsal, 1, ventral surface.

39. Loxodes rostrum, E. (Pelecida rostrum, D.)
40. Loxodes dentatus, D. 41. Loxodes bursaria, E., under view.

42. Loxophyllum (Amphileptus, E.) meleagris,~D. a, dorsal view; J, anterior portion twisted.

43. a, Microylena punctifera, E. ; 6, J/, monadina, E.
44. a, Monas lens, D. ; J, the same (?) with two anterior cilia ; c, 71/. attenuata, D.

45. Nassula elegans, E. ; 6, teeth. 46. Nassula aurea, E.

47. Opalina (Bursaria, E.) ranarum, Purk. and Val.

48. Ophrydium versatile, E., portion expanded by compression.

49. Ophrydium versatile, E., marginal portion, in the natural state.

50. Ophrydium versatile, E., isolated body.

51. Ophryoglma, atra, E. 52. Oxytricka pellionella, D.

53. Oxytricha gibba, E., side view. 54. Oxyrrhk marina, D.

55. Panophrys chrysalis, D. 56. Paramecium aurelia, E., dorsal view.

57. Paramecium aurelia, E.
;
side view. 58. Pantotrichum layvnula, E.

59. Peranema ylobulosa, D. 60. Phialina vermicularis, E.

61. Phialina viridis, E. 62. Phacus (Euglena, E.
)
pleuronectes, D.

63. Phacus (Euylena, E.) longicauda, D. 64. Plagiotoma lumbrici, 1>.

65. Planariola rubra, D. 66. Pleuronema chrysalis, D.

67. Ploootia vitrea, D. 68. Polyselmis viridis, 1).

69. Polytoma uvella, E. 70. Prorocentrum micans, E.

71. Prorocentmm micans, E. side view. 72. Prorodon teres, E.

73. Prorodon teres, E., teeth. 74. Scyphidia rugosa, E.

75. Spathidium hyalinum, 1). (Leucophrys spathula, E.)

76. Spathidium hyalinum, 1)., anterior part twisted.

77. Spirostomum ambiguum, E.
78. Spirostomum ambiguum, E. ;

posterior end more magnified.





PLATE 25.—Infusoria.

Figure

1. Tegument of Paramecium aurelia, dried, showing the depressions at different
foci, &e. (Inir. p. xxxiii.)

2a.Paramecium aurelia, with globules of sarcode ; 2 b, free globule of sareode, with
numerous vacuoles ; 2 e, the same, become reticular.

3. Stentor Miilleri, E.

4. Tintinnus inquilinus, E.
5. Trachelitis lamella, D., a and b.

6. Trepomonas agilis, D.
7. Trichoda angulata, D.
8. Trichodiscus sol, E.

9. Trichomonas vaginalis, D.
10. Trichomonas limacis, D.
11. Trinema acinus, D.,= Eaglypha pleurostoma , Cart.

12. Trochilia sigmoides, D., ventral view.

13. Trochilia sigmoides, D., dorsal view.

14. Urocentrum turbo, E.

15. a, Uroleptus piscis, E. ; b, U. lamella, E.

16. Uronema marina, D.

17. Urostyla grandis, E.

18. Uvella virescens, E., a and 6.

19. Vaginicola crystallina, E.

20. Cothurnia imberbis, E.

21a.VorticeJla nebulifera, E. ; 21 6, body separated by division ; 21 c, body of V.
microstoma, showing the mouth, the nucleus (auct. ; testis, E.), and the con-
tractile vesicle (vesic. seminal., E.).

22a.Zoothamnium arbuscida, E. ; 22 b, separate body of Z. affine.

23. Zygoselmis nebulosa, D. a, b, in different states of contraction.

24. Arcella vulgaris, E., half side view of young, with expansions extended.

25. Acineta-stage of Operculai-ia articulata, E. a, dendritic nucleus ; b, envelope
;

c, tentacles ; d, vacuoles ; e, group of fat-granules
; f, enlarged stalk.

26. Vorticella microstoma, E., full-grown, a, oesophagus ; b, peristome ; c, con-
tractile vesicle ; d, nucleus ; e, gemma or bud

; /, mature bud.

27. Vorticella microstoma, E. (old), encysted upon its extended stalk, with its

nucleus, contractile vesicle, and retracted cilia.

28. Vorticella microstoma, E. (young), encysted upon its contracted stalk.

29. Vorticella microstoma, E., encysted and stalkless. a, cyst ; c, contractile

vesicle ; d, nucleus.

30. Isolated nucleus of an old Vorticella microstoma.

31. Actinophrys-stage of Vorticella microstoma. The cyst is partly separated from
its contents ; the nucleus and contractile vesicle are visible.

32. Two of the above in conjugation.

33. Two Podophri/a-stages of Vorticella microstoma in conjugation.

34. Cyst of Vorticella microstoma discharging its brood of germs, a, gelatinous

substance, containing b the germs ; c, neck-like orifice of parent vesicle

;

d, cyst ; e
,
parent vesicle.

35. SpirocJiona gemmipara, Stein, a, peristome with its funnel-shaped process
;

b, nucleus ; c, gemma or hud.

36. Acineta-atage of the same, a, tentacles ; b, nucleus ; c, mature swarm-germ.
37. Paramecium chrysalis, E., undergoing longitudinal division.

38. Glaucoma scintillans, E., undergoing transverse division.





PLATE 26.—Insects.
Figure

1. Head of Blalta orientaUs, from bsfore. a, antennas, cut off; b, epicranium; c, eyes
;

d, elypeus: e, labrum; g, maxillae; A, maxillary palpi ; A, labial palpi.

2. Head of Blatta orientaUs, under portion, g, stipes, A, palp of maxilla ; i, palpiger

;

k, palp ; I, mentum ;
* paraglossa of labium ; m, submentum and gula ; V occiput.

3. Head of Hydrous piccus, under view, a, antennae ; e, eye; e, labrum; /, mandible;

g, maxilla ; A, maxillary palp ; i, ligula ; k, labial palp ; /, mentum ; m, submentum
;

n, gula ; x^ occiput.

4. Ocelli of Agrion fulvipes.

5. Portions of cornea of eye of Acheta domestica. a, with hexagonal, b, with quadran-
gular facets.

6. Perpendicular section of part of the eye. c, faceted cornea; g, ganglionic expansion
of n, the optic nerve ; r, bacilli arising from the ganglion, surrounded by choroid

pigment. 0*, corneal lenses c, with bacilli ;•, from eye of a beetle.

7. Antenna, setaceous (Achetidae, &c).

8. Antenna, ensiform (Locustidae).

9. Antenna, filiform (Carabidae).

10. Antenna, monilil'orm (Tenebrionidae, &c). a, scapus ; b, pedicella; <*, clavola.

11. Antenna, serrated ( Elateridae). 12. Antenna, imbricated (Prionidse).

13. Antenna, pectinated (Lampyridae). 14. Antenna, bipectinated (Bombycidas).

15. Antenna, flabellate (Elateridae).

16. Antenna, clavate (Ooleoptera)

.

17. Antenna, capitate (Ooleoptera).

18. Antenna, lamellate and perfoliate (Mdoloniha). a, scapus; b, pedicella; c, clavola;

d, lamellae.

19. Antenna of Globaria. a, scapus ; b, pedicella; c, clavola ; d, capitulum.

20. Antenna, plumose (Muscidae).

21. Antenna, plumose ( C'idex pipiens, male).

22. Trophi of Blatta orientaUs. a, labrum ; b b, mandibles ; c, maxilla; (t lacinia, * galea)

;

d, internal tongue; e, labium.

23. Tongue of cricket (Acheta domestica). a, b, c, parts of a fibre more magnified.

24. Head of mason bee (Anthophora retusa), front view, a, antenna; 6, ocelli; c, eye;

d, clypeus ; e, labrum
; f, mandible

; g, maxilla ; A, its palp ; i, palpiger or part of

the ligula ; A, labial palp ;
* ligula, commonly called the tongue ; x, paraglossse.

25. Maxilla? and labium of honey-bee (Apis melli/ica). g, maxilla ; A, its palp ; A, labial

palp ; I, mentum ; * ligula, commonly called the tongue.

26. Trophi of water-scorpion (Kepa cinered). * lingua; f, mandibles; g, maxilla; t,

labium.

27. Trophi of bug ( Cimcx lectidarius). a, mandibles united ; b, maxillse ; the median
organ is the labium.

28. Antlia of red admiral butterfly ( Vanessa atalanta). a, separate papilla ; b, end of antlia

extended ; c, transverse section of antlia near its root ; * J tracheae ; t tube ; d, entire

organ with two maxillae slightly separated at the end ; c, tooth ; /, section near the

end, showing the position of the papillae *, and the canal x .

29. Proboscis of the blow-fly (Mitsca romitoria ). a, maxillary palpi ; c, lobes of labium.

29 a, portion of margin more magnified.

30. Trophi of female gnat (
Culer pipiens). a, antennae ; d, tongue ; e, labrum ; ff, man-

dibles
; g g, maxillae ; i, labium.

31. Setae of the same, more magnified, d, tongue; e, labrum; /, mandible; g, maxilla.

32. Trophi of flea ( Pidex irritatis). d, labrum ; /, mandibles or lancets ; g, maxilla ; A,

maxillary palpi ; A, sheaths corresponding to labial palpi.

33. Tiophi of flea, more magnified, d, labrum ;/, end of mandible ; A, sheath: /, labium;

m, mentum.
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PLATE 27.—Insects.
Figure

1. Gizzard of cricket (Acheta domestica).

2a.Under membrane of elytrum of cockchafer (MeloUmiha vulgaris) ; 2 b, separate

hair or spiniform papilla (Elttka).

3. Scale of Lepisma saecharina, in liquid, showing air-bubbles imprisoned by the

longitudinal ridges.

4. Hind leg of neuter honey-bee {Apis nullified), with pollen-brushes on the first

joint of tarsus, a ; c, tibia ; d, femur ; e, trochanter. 4 b, outside of tibia

hollowed out.

5. Leg of middle pair of Gyrinusnatator. a, tarsus; c, tibia; d, femur; e, trochanter.

6. Anterior leg of male Dytiscus marginalis. a, tarsus, the first three joints with
the suckers ; b, one of the smaller ones more magnified ; c, tibia.

7. Leg of fly (Musca domestica). a, tarsus; c, tibia; d, femur; e, trochanter;

7 b, ear of cricket.

8. Tarsal pulvillus of blow-fly, with hair-like suckers.

9. One of the hair-like suckers of the same, more magnified.

10. Anterior wing of male cricket (Acheta domestica). a, drum ; 6, file (fig. 12, the

file moie magnified).

11. Anterior wing of humble-bee (Bombas terrestris). n, fold over which the hooks
of the posterior wing play. (See Insects, wings, and Wings, p. 833).

12. File of cricket (compare fig. 10, b).

13. Costal nerve of hind wTing of humble-bee (Bomlus terrestris), with the hooks.

(See Insects, wings.)

14. Sting and poison-apparatus of mason bee (Amthophora retusa). a b, sheath of

sting ; c, reservoir; d, duct ; e,f, secretory organs.

15. Single sting of wasp ( Yespa vulgaris).

16. Spinning-organs of silkworm (Bombyx mori).

17. Trachea of a caterpillar ; lower part of the branch containing air.

18. Internal reproductive organs of male mole-cricket
(
Gryllotalpa vulgaris), a,

testes ; b, vasa deferentia ; c, c, prostate (blind tubes) ; d, root of penis, with

caeca (Cowper's glands) at the upper part.

19. Female organs of the same, a, a, ovaries ; b, b, oviducts ; c, receptacle of

semen (blind sac), the very slender tube of which, c', opens into the vagina a".

20. Battledore scale of Polyommatits argiolus, dry ; 20 a, a portion immersed in

water, and more magnified.

21. A scale of the same seen in Canada balsam.

22. Scale from the wing of the gnat (Culex pipiens).

23<x.Scale from the wing of male Pontia rapa; dry ; 23 b, portion of wing of the

same, showing the attachments of the two kinds of scales, a and 6.

24. Scale from wing of male Pontia brassicw, dry.

25. Scale from underside of wing of clothes-moth (Tinea pelhonella).

26. Portion of wing of Pontia brassicce, dry, showing the imbricated arrangement

of the scales, and the wrinkling of the epidermis at their insertions.

27. Hair-like scales from clothes-moth, dry.

28a.Seale from wing of Lasiocampa quercus, dry ; 28 b, upper portion of the same,

more magnified, dry. 29. Scale from wing of Papilio Paris, dry.

30. Scale from larva of Attagenus pellio, dry.

31. Portion of the above, more magnified.

32. End of one of the posterior legs of the larva of a Sphinx.

33. Anterior leg of the same.

34. Spiracle of Dytiscvs marginalis ; the appended figure represents one of the

marginal processes more magnified.

35. Portion of outer membrane of the ovum of the blow-fly (Musca vomitoria).
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> Anopluea.

PLATE 28.—Insects.

Figure

1. Larva of gnat (Cule.v pipiens).

2. Organs of larva of Agrion pudla. a, ocelli ; b, oesophagus ; c, gizzard; d, sto-

mach ; e, Malpighian vessels truncated
; /, intestine and rectum

; g, caud al

branchiae ; h, tracheae.

3. Clothes-louse (Pediculm vestimcnti).

4. Hmnatopinus suis ; 4*, leg more magnified.

5. Philopterus {Docophorus) communis.

6. Tricliodectes lotus ; 6*, labium and labial palpi.

7. Liotheum (Menopon) pallidum.

8. Gyropus ovalis. J

9. Pulem felis (flea of cat), female, a, spiracles; b, head; c, thorax; d, maxil-

lary palpi ; e, setae ; /, epimera ; g, coxae ; h, trochanter ; i, femur; h, tibia

;

I, tarsus ; X pygidium ; 9 a, separate antenna.

10. Part of Pidt'x cards (dog's flea), a, prothoracic setae ; b, cephalic setae.

11. Head of flea from common bat (Pulex).

12. Antenna of flea from pigeon (Pulex).

13. Posterior end of abdomen of pigeon's flea ; male (Pulex).

14. Head of larva of Dytiscm marginalis. a, eyes ; 6, antennae ; c, mandibles
;

d, maxillae ; e, maxillary palpi
; /, labial palpi.

15. Pupa of Ephemera vulgata. a, abdominal branchiae.

1 6. Larva of Acilius suleatus (formerly Dytiscus side.').

17. Pupa of Agrion puella (Libellulidjs) ; 17*, caudal branchial plate.

18. Lepisrna saccharina.

19. Larva of Gyrinus natator.

20. Rectum of JEsJina grandis ; 20*, portion more magnified (LiBELLULroa;).

21. Pupa of Caltpteryx virgo.

22. End of abdomen of Libdhda firruginea.

23. Sheep-tick (Mdophagus ovinus).

24. Flea from the mole (Pulex).

25. Head of GeopMlus longicornis (one of the Mteiapoda).

26. Head of a Lithobius (one of the Myeiapoda).

27. Fibres of silk-worm's silk.

28. Three lobes of the fatty body of the larva (caterpillar) of Saturnia carpini.

29. End of abdomen of JEshwt grandis.

30 (between 2 and 3). Epidermis of cricket (Achcta domestica).

31. Fat-body of Ichneumon-larva,, developing from cells.

32. Egg of an aquatic insect (?) common in bog-water.
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PLATE 29.—Lichens.

Figure

1. Fragment of the thallns of Parmelia parietina, Ach., with young apothecia and
spermogonia (near the edges of the lohes).

2. Vertical section of one of the spermogonia and the part of the thallus in 'which

it lies. This section shows the upper and lower cortical layers of the thallus,

with the intermediate filamentous medulla and its globular gonidia.

3. Fragment from the wall of the above spermogonium, more magnified to show
the articulated filaments (spermatophores) which bear the spermatid.

4. Spores of the same, treated with iodine ; the dark portion represents the proto-

plasmic contents.

5. A spore which has germinated.

6. Fragment of a vertical section through the apothecium of Parmelia stellaris, Fr.

The upper part is the fertile layer, or thalamium, composed of thecal with

spores and paraphyses ; this rests on the hypothecium, beneath which is a

portion of the medullary layer, with gonidia.

7. Ripe spores of the same.

8. Eipe spores, germinated and not germinated, treated with sulphuric acid, and
broken, showing the clear endospore inside the hard exospore.

9. Ripe spore of Yerruearia nitida, Fr.

10. Isolated spermatid from the spermogonia of ditto.

11. Ripe spores of Peltigera horisontalis, Hoffm.

12. Fragment of the thalamium of Sphosrophoron coredloides, Pers., with thecos in

different stages of development, and free ripe spores.

13. Vertical section of a spermogonium of Collema Jacohea folium, D.C., with sper-

matid escaping. Imbedded in the thallus are seen the moniliform gonidia!

filaments.

14. Isolated articulated filaments from the same.

15. Isolated spermatid from these filaments.

16. Vertical section of a spermogonium of Cladonia rangiferina, Hoffm., with sper-

matid escaping from its orifice.

17. Ripe spores of Ureeolaria scriposa, Ach., seen in water.

18. Fully developed spores of Umhilicaria pustulata, Hoffm.

19. Ripe spores of Lecanora parella, Ach.
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PLATE 30.—Morbid products, human.
.Figure

1. Aphtha, a, spores of fungus (Oiditjm); b, fibres; c and/, Bacterium termo ;

d, e, epithelial scales
; y, early state of Bacterium.

2. Areolar tissue, with formative cells and homogeneous basis ; from a fibroid

tumour of the upper jaw.

3. Cells of fatty tissue in degeneration, a, fat ; b, nucleus ; c, cell with thickened
walls.

4. Corpuscles of pus.

5. Corpuscles of pus, treated with acetic acid, a, nuclei with object-glass slightly

raised ; b, the same when this is depressed.

6. Pyoid corpuscles, of Lebert.

7. Granule-cells and loose fat-globules, some of the former with distinct cell-wall

and nucleus ; in the lowest these are absent : from a cutaneous cancer.

8. Tubercle in lung, showing pulmonary fibres, tubercle-corpuscles, and fat-granules.

9. Tubercle- corpuscles, more magnified, a, seen in water ; 5, treated with acetic

acid.

10. Fibroplastic cells from a sarcomatous tumour of the thigh, a, loose secondary

cells ; b, fusiform cells ; c, parent cells ; d, cell forming fibres.

11. Cancerous tissue from a medullary cancer, containing but few and pale fibres.

a, free nucleus ; b, nucleiis within a cell.

12. Cancerous tissue from a scirrhous cancer ; the fibres numerous, but delicate

and not arranged in bundles.

13. Capillary vessel in a state of fatty degeneration, showing the oblong nuclei, and
the minute fat-globules in the substance of the wall of the vessel.

14. a, fatty degeneration of the muscular bundles of the heart ; the transverse striae

are absent, and globules of fat are disseminated through the substance, b,

from muscle of the thigh, showing collapse of sareolemma and partial absorp-

tion of muscular substance, with globules of fat in the remainder.

15. Intercellular fatty degeneration of encysted cutaneous tumour (cholesteatoma).

16. Tissue of medullary cancer of ovary, a, granule-cells ; b, cancer-cells ; the fibres

are very few and slender.

17. Tissue of cancer of the oesophagus, a, cancer-cells ; b, their nuclei (secondary

cells) ; c, nucleoli (tertiary cells) ; d, cancer-cells with highly developed

nuclei ; e, granule-cells
; f,

fibres and fusiform cells.

18. Colloid or alveolar cancer of the peritoneum, a, nuclei or secondary cells, the

walls of the two parent cells are seen at 6 ; c, nuclei of areolar tissue ; the

contents of the cells are of gelatinous consistence.

19. Portion of an enchondroma, showing cells imbedded in a homogeneous basis.

a, cell with nucleus (secondary cell) and nucleolus (tertiary cell) ; c, secondary

cell with processes ; 6, secondary cell from which the primary has disappeared.

20 1
'

I Cancer-cells from medullary cancer.

22. Colloid corpuscles, a, simple ; b, c, concentric or laminated corpuscles from

hypertrophicd heart; d, f, laminated corpuscles from the prostate, containing

calcareous matter ; c, concentric corpuscle from a cyst in an atrophied kidney.
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PLATE 31.—Opaque and Polarizing Objects.

Figure

1. Two rhombs of selenito as seen under different relative positions of the polarizer

and analyzer.

2. Crystals of acetate of copper (Acetic acid, Dich~roism).

3. Crystals of uric acid under polarized light, natural and artificial (compare PI. 8).

4. Prisms of ammonio-phosphate of magnesia under polarized light.

5. Ellipsoidal-constricted, or dumb-bell crystals of oxalate of lime, under polarized

light.

6. Crystals of oxalate of soda, under polarized light.

7. Crystals of oxalate of ammonia, under polarized light.

8. Crystals of oxalate of chromium and ammonia, under polarized light.

9. Crystals of salicine, under polarized light.

10. Crystals of sulphate of cadmium, under polarized light.

11. Crystals of oxalurate of ammonia, under polarized light.

12. Crystals of oxalurate of ammonia, under polarized light, with a plate of selenite.

13. Elytrum of Curculio imperialis, as an opaque object.

14. Seeds of white poppy (Papaver somniferum), opaque object.

15. Seed of sweet-william (Dianthus barbatus), opaque object.

, J I Seeds of Silene gallica, opaque objects.

18. Seeds of foxglove {Digitalis purpurea), opaque objects.

19. Egg of puss-moth (Centra vinula), opaque object.

20. Eggs of bug (Cimex lectularius), opaque objects ; the lids are removed.

21. Eggs of Pontia rapce, opaque objects.

22. Skin and scales of sole (Solea vulgaris), opaque objects.

23. Rhopalocanium ornatum. ~]

24. Steplianastrum rhombus.

25. Eucertydium ampulla, front view.

26. Eucertydium ampulla, under view.

27. Podocyrtis Schomburglii.

28. Anthocyrtis mespilus.

29. Astromma Aristotelis.

30. Lychnocanium lucerna.

31. ffaliomma Humboldtii.

32. Eggs of Pontia brassicce, opaque objects.

33. Portion of liver of cat ; the porta injected with red, the branches of the vena

cava with yellow ; opaque object.

34. Portion of lung of toad ; opaque object.

35. Kidney of pig ; arteries and Malpighian bodies red, urinary tubules white
;

opaque object.

36. Spiracle of Bombyx, opaque object.

„n' I Sections of Rhinoceros-horn, by polarized light.

39. White hairs of horse, interlaced ; by polarized light.

40. Tous-les-mois starch, by polarized light with plate of selenite.

PoLTCTsirNA. Opaque objects.





PLATE 32.—Pollen, etc.

Figure

1. a and 6, spiral tissue of lining of anther from wallflower (Cheiranthus cheiri).

2. Ditto, from London Pride (Saxifraga umbrosa).

3. Ditto, from Lupinus nanus.

4. Ditto, from a cactus (Cereus speciosus). a, side view; b, from above.

5. Ditto, from daisy (Bellis perennis').

6. Pollen of Viola odorata. a, side view ; 6, end view ; c, in water.

7. Pollen of Apocynum venetum.

8. Pollen of daisy (Bellis perennis).

9. Pollen of Mesembryanthemum.

10. Pollen of Alisma plantago.

11. Pollen of Lupinus nanus.

12. Pollen of garden-geranium (Pelargonium, speciosuni). a, front view; 6, side

view.

13. Pollen of passion-flower (Passijlora ccerulea). a, perfect grain ; 6, grain with

the lid of a pore opening.

14. Pollen of Bpilobium montanum.

15. Pollen of Periploca grazca.

16. Pollen of Scorzonera hispanica.

17. Pollen of Erica multijlora.

18. Pollen of Sherardia arvensis. a, side view ; b, end view ; c, ditto in water.

19. Pollen of Basella alba.

20. Pollen of Passijlora aquilegicefolia. a, side view ; 6, end view; c, ditto in water.

21. Pollen of Impatiens noli-me-tangere.

22. Pollen of Cucarbita pepo, in water.

23. Pollen of Ruellia formosa.

24. Pollen of musk-plant (Mimidus moschatus).

25. Compound pollen of Acacia laxa.

26. Pollen of Hibiscus trionum.

27. Pollen of chicory (Cichorium intybus).

28. Pollen of Sonchus pal ustris, side and end view.

29. Pollen of Statice linifolia, end and side views.

30. Pollen-grain with tube upon the stigmatic papillas, from Lathrcea squamaria.

31. Spermatozoid from the globule of Chara fragilis.

32. Spermatozoids from the antheridium of Marckantia poh/morpha.

33. Spermatozoids from the antheridium of Polytrichwm commune.

34. Spermatozoids from the antheridium of a Fern (Qymnogramma).

35. Spiral-fibrous cells of the sporange of Marchaniia polymorplia.

36. Elater of Marchaniia polymorphs.

37. Fragments of ditto, a, from the middle ; b, one end.

38. Elater of Frullania dilatata.

39. Elaters (a) and spores (6) of Trichia.

40. Fragment of the same elater showing the three internal spiral fibres.
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PLATE 33.—Polypi and Polyzoa.

Figure

1 . Areolar tissue of sea-anemone (Actinia mesembryanthemum) ; with spieula, cells,

and fibre-cells.

2. Spieula from the same.

3. Aleyonella stagnorum. a, entire polypidom ; o, perpendicular section, showing
tubes and ova ; c, back view of polype with tentacles ; d, ova.

4. Campanularia volubilis. a, growing upon a piece of Plumularia falcata ;

b, portion of polypidom more magnified ; 4 c, cell of Laomedea dichotoma

with ova.

5. Cauda (CeUularia) reptans, portion of polypidom of. 5 a, Bicellaria (Cellu-

le* ria) ciliata ; 5 6, the same more magnified, * a bird's-head process ; 5 c, pos-

terior view of a cell of Cauda reptans, with its appendices ; -5 d, three appen-

dices to a cell of the same ; 5 e, polype expanded.

6. Corallium rubrum ; axis with polypiferous crust.

7. Spieula from the crust.

8. a, transverse section of the axis of red coral, from the furrowed exterior towards

the centre ; b, longitudinal section.

9. Bod}7 of Cristatella mucedo.

10. Ova of the same, seen from above.

11. Branch of Sertidaria rugosa.

12. Portion of the same, magnified, with cells a, and vesicles b.

13. Sertidaria pumila.

14. Portion of the same, magnified, a, cell ; b, vesicle.

15. Sertidaria operculata.

16. Portion of the same, magnified, a, cells; b, vesicles.

17. Lepralia variolosa.

18. Membranipora pilosa. 18*, with polypes protruding from the cells ; 18 a, cell;

6, valve through which the ciliated tentacles c protrude ; d, oesophagus ; e,

pouch containing the stomach, liver, &c.
; /, place of gyration of particles in

intestine ; g, rectum.

19. Piece of Flustra carbasea.

20. Cells of the same, magnified.

21. Hydra viridis, attached to Lemna.

22. Stinging organs of Hydra vulgaris, a, capsule with the spines and filament

enclosed ; b, capsule with the spines and filament protruded ; c , very minute

capsules ; d, capsule imbedded in a globule of the sareodic substance of (he

body.

23. Tentacle of Hydra viridis. a, stinging organs in situ.

24. Hydra viridis, with spermatic capsules a, and ovarian capsule b.

25. Ovum of Hydra, with the young polype bursting through its shell.

26. Bird's-head processes of Flustra avicularis.

27. Spiculum of a Gorgonia.

28. Spieula of Alcyonium digitatum.

29. Globules of sareodic substance of a crushed Hydra viridis. a, one containing a

small vacuole and several green granules ; the latter are more magnified below ;

b, a globule greatly distended by the formation of a large vacuole.

30. Tubulipora, with a polype protruding from a cell.
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PLATE 34.—Rotatoria.

Figure

1. Actinurus Neptunius, E., swimming, a. orifice of intestine.

2. Gizzard, with teeth of the same.

3. Head of the same, while crawling.

4. Alberiia vermicxdus, D. ; 4 a, teeth.

5. Anurcea curvicornis, E., dorsal view.

6. Anurcea curvicornis, E., half side view.

7. Asplanehna priodonta; l>, jaws and teeth.

8. Brachionus ampMceros. 9. Brachionus rubens, jaws of.

10. Callidina elegans. 11. Callidina elegans, jaws.

12. Colurus deflexus, dorsal view.

13. Colurus deflexus, uiidcrvicw.

14. Colurus deflcxus, teeth.

15. Conochilus volvox, isolated animal.

16. Conochilus volvox, spherical group.

17. Conochilus volvox, jaws of.

18. Cycloglena lupus, a, tremulous hodies ; b, contractile sac.

19. Cyphonautescompressus, side view, n, pharynx; 6, nervous ganglion ; rf,intestine.

20. Cyphonautes compressus, end view.

21. Diglena lacustris. 22. Diglena lacustris, jaws.

23. Dinocharis tetractis.

24. Dinocharis pocillum, teeth of.

25. Distemma forficula.

26. Distemma forfiada, jaws of.

27. Enteroplea hydatina.

28. Eosphora digitata.

29. Eosphora digitata, jaws of.

30. Euchlanis triquetra. 31. Eueklanis triquetra, jaws of.

32. Floscidaria omata.

33. Floscidaria proboscidea, jaws of.

34. Fxurularia lieinhardtii.

35. Furcularia Beinhardtii, jaws of.

36. Glenophora trochus.

37. Hydatina senta.

38. Hydatina senta, jaws of.

39. Hydrias cornigera.

40. Lindia torulosa.

41. Lindia torulosa, teeth of.

42. Plagiognaiha hyptopus, D. (Notommata hyp., E.).

43. Lepadella emarginatti. 44. Lepadella ovalis, jaws of.

45. Limnias ceratophylli. 46. JUastiyocerca carinata.





PLATE 35.—Rotatoria.

Figure

1. Megalutrocha Jiavicans.

2. Megalotrocha flauicans, jaws.

3. Melicerta ringens.

4. Melicerta ringens, removed from its sheath, a, rotatory lobes ; b, lips ; c,

accessory ciliated lobe ; (/, tentacular processes ; e, pharynx or oesophagus

and jaws; /, g, upper and lower stomach; h, anus; lc, ovary; I, oviduct;

to, spermatic organ? n, tail; o, disk; p, sarcodic globules; q, ovum.

5. Melicerta ringens, tentacular process of. a, setse ; b, conical body ; c, muscle.

6. Melicerta ringens, jaws of.

7. Metopidia triptera. a, contractile sac.

8. Micrococlon clavus.

9. Monocerca rattus. a, contractile sac ; b, muscle.

10. Monolabis gracilis.

11. Monostyla quadridentata.

12. Monura dulcis.

13. Noteus quadricomis.

14. Notommata centrum.

15. Notommata centrum, jaws of.

16. (Eeistes crystallinus.

17. Philodina erythrophthalma.

18. Pleurotrocha gibba.

19. Polyarthra platyptera.

20. Pterodina patina.

21. Ptygura melicerta.

22. Rattulus lunaris.

23. Rotifer vulgaris, a, contractile sac.

24. Salpina redunca, dorsal view.

25. Stephanoceros Eichhornii. a, tremulous bodies.

26. Synchceta baltica.

27. Scaridium longicaudum.

28. Stephanqps cirratus.

29. Squamella oblonga.

30. Triarthra longiseta.

31. Triophthahnus dorsualis.

32. Theorus vernalis.

33. Typhlina viridis.
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PLATE 36.—Shell, etc.

Figure

1. Calcareous corpuscles of common starfish. (Asterias (Uraster) rubens), a, b, e, d,

e ; f, the same from an Ophiura
; g, calcareous disk from an Echinus ; h, i, A-,

I, to, from an Ophiura (Echinoderiiata).
2*. Spine of an Ophiura ; 2, portion of the same more magnified.

3. A pedicellaria of the common starfish (Asterias rubens) ; on the right hand is

a portion of the margin more magnified to show the teeth.

4. Shell of Pinna, section parallel to the surface.

5. Shell of Pinna, section perpendicular to the surface.

6. Spine of an Echinus, transverse section. 6 a, segment of the same, more magnified.

7. Sections of shell of a Terebratuia ; a perpendicular to, 6 parallel with, the

surface.

8. Portion of a sponge, with the spicula projecting from its surface.

9. Shell of oyster, a, b, sections parallel to surface.

10. Shell of oyster, showing the rhomboidal crystals of carbonate of lime.

11. Shell of oyster, showing the cellular appearance; a parallel with, b perpendi-

cular to, the surface.

12. Shell of hen's egg, from a " soft " egg.

13. Shell of hen's egg, perfectly formed.

14. Shell of egg of ostrich, section parallel to surface.

15. Shell of egg of ostrich, section perpendicular to surface.

16. Shell of lobster, section perpendicular to surface.

19. Anchor-shaped spicular hooks of Synapta (Echinodermata).

The remaining figures represent the spicula of sponges.

a. Elongato-fusiform, tubercular.

6. Acicular, acute at both ends.

6*. Subulato-acieular, base trifid, rays shortly bifid.

c. Subulato-acieular. •

cl. Subulato-acieular, base swollen.

e. Arcuato-acicular, acute at both ends.

/. Shortly cylindrical, ends doubly trifid.

g. Subulato-acieular, base turbinate.

h. Subulato-acieular, base capitate.

i. Subulato-fusiform.

Tc. Elongato-subulate, base capitate.

1. Terete, geniculate.

to. Eiliform, ends capitate.

n. Acicular, ends bifurcate.

o. Acicular, ends trifurcate.

p. Subulato-acieular, base triradiate.

q. Acicular, base tri-retrocuspid. r. Uneinato-filiform.

s. Eacilliform, ends tri-retrocuspid.

t. Arcuate, ends uncinate. u- Stellato-triradiate.

v. Geminate, arms subulato-filiform, geniculate.

w. Stellato-quadriradiate. v. Stellato-quinqueradiate.

y. Stcllato-multiradiate, ends capitate.

a. Subulate tuberculate. /3. Arcuate spinulose, ends clavate.

y. Stellate inasquiradiate.

2. Bacilliform spinulose, with dentate, discoid, rotate ends.

e. Globular, with subulate spines.

£. Oblong, with irregularly stellate ends, the rays capitate; *side view.

v . Bacilliform, with stellate rotate ends.
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PLATE 37.—Starch.

Figure

1. Section of a cell of the albumen of a young maize-seed, showing the nascent
starch-grains imbedded in protoplasm.

2. The same, somewhat older ; most of the starch-grains exhibit a central point
or " hilum."

3. Section of a cell from the outer horny part of the albumen of maize ; the
starch-grains completely fill the cell, aud by their crowded condition have
compressed each other into polygonal forms.

4. Part of a similar section treated with iodine, a, starch-grain cut across (with
a central cavity) ; b, intervening protoplasm.

5. Free starch-grains of maize from the cells of the centre of the seed.

6. Young starch-grains of ditto.

7. Compound starch-grains and separated granules, from the conn of the crocus.

8. Lenticular starch-grains of wheat, a, seen in face ; 6, seen edgewise.

9. Discoid starch-grains of barley, act, front view; b, edgewise.

10. Compound starch-grains and separated granules of oats.

11. Compound grains and separated granules of Portland arrowroot {Arum
maculatum).

12. Part of a section of a cell of the grain of rice, exhibiting very minute starch-

grains, firmly compacted as in maize.

13. A portion of the same, more magnified.

14. Starch-grains of Cassava (Jatropha Manihot)*. Tapioca.

15. Young starch-grains from the cells of theprothallium of a fern
(
Gi/mnoyramma).

16. Compouud starch-grains and separated granules of the bread-fruit (Artomrpus
incisa)*.

17. Starch-grains of Cycas circinalis*.

18. Starch-grains of arrowroot from Singapore*.

19. Starch-grains of an East-Indian arrowroot obtained from a species of Curcuma*.

20. Cell of a potato, showing the loosely-packed starch-grains.

21. Isolated starch-grains of the potato.

22. Starch-grains of Tacea pinnatifida , from Tahiti*.

23. Starch-grains of sago (from a Sagus ?)*.

24. Starch from plantain-meal (Musa). a, front view ; b, edgewise*.

25. Starch of Tous-les-mois (Canna). a, front view; b, edgewise*.

26. Starch-grains of true West-Indian arrowroot {Maranta arundinacea).

27. Isolated starch-grains from the cotyledon of a haricot hean.

28. Part of a cell of the stem of the white lily (LiUum candidum), showing nascent

starch-grains : a, forming in cavities of the protoplasm c ; b, nucleus.

* The figures to which this asterisk is appended were taken from specimens with which we were

favoured from the Museum of Economic Botany at Rew.
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PLATE 38.—Vegetable Tissues.

Figure

1. Embryo-sac, and supporting cells, of Orchis mono.

2. The same, more advanced.

3. The same, with a germinal vesicle at its apex.

4. The same, with three germinal vesicles, just before impregnation.

5. The same, after the pollen-tube (p t) has reached it, one of the germinal vesicles

(e) already being developed to form the embryo.

6. The same, more advanced, showing the first cell of the suspcnsor (s) at the upper
end.

7. Embryo-sac of Lathrcea squamaria before the origin of the germinal vesicles

;

p, amorphous rjrotoplasni ; e, protoplasm in course of development into endo-
sperm-cells.

8. 9. Apices of very young hairs of the filaments of Tradescantia virginica; n, n,

nuclei, containing nucleoli
; p, protoplasm.

10. Cylindrical cell from which are formed the parent cells of the spores of Mar-
chantia pohjmorplia ; p, primordial utricles of the parent cells.

11. The same, converted into a string of cells.

12. One of the parent cells isolated, with four primordial utricles of the spores.

13. The four spores free.

14. Transverse section of pith and internal wood of elder ; d, porous duct.

15. Epidermis of the leaf of the pine-apple, seen from above.

16. Vertical section of cork.

17. Transverse section of ditto.

18. Transverse section of stellate parenchyma of rush-pith.

19. Cellular tissue (parenchymatous) of the leaf of Orthotrkhum pulcheUum.

20. Cellular tissue (prosenchymatous) of the leaf of Hijpnum decipiens.

21. Section of the albumen of the seed of Areca Catechu.

22. The same, after treatment with sulphuric acid and iodine.

23. Section of the bony albumen of vegetable ivory, a, cells and pits filled with air

;

6, cells filled with Canada balsam.

24. Cell-membrane of Hyclrodktyon utrkulatum. 1, the lamina? of the cellulose

coat
; p, protoplasm.

25. Vertical section of the epidermis of a mistletoe-branch several years old.

26. The same, after boiling in solution of potash and treatment with iodine.

27. Transverse section of a liber-cell of the oak, after long boiling in nitric acid and

treatment with iodine.

28. Vertical section of the upper face of the leaf of Cycas rcvoluta. a, cuticle,

extending over the epidermal cells, which, like the deeper-seated cells, have

pitted secondary deposits.
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PLATE 39.—Vegetable Tissues.

Figure

1. "Wood of Pinus sylvestris. a, radial vertical section ; o, tangental section of the

walls of two contiguous pitted wood-cells.

2. Tangental section of the wood of Casuarina equisetifolia. a, pitted wood-cells
;

o, duct ; c, cells of a true medullary ray ; d, cells of one of the concentric

medullary layers.

3. Vertical section of wood-cells of hox.

4. Vertical (radial) section of wood-cells of the yew.

5. Vertical (radial) section of wood-cells of Araucaria imbrieata.

6. Spiral-fibrous cells from the roots of Dendrobium alatum.

7. Wood-cells of Mammillaria, with broad spiral bands.

8. Spiral and annular vessel of Rhubarb.

9. Reticulated duct from the same.

10. Scalariform duct of a tree fern.

11. End of a spiral vessel of the white lily.

12. Fragment of a larger and looser one.

13. Pitted duct of the lime (Tilia parvifolio).

14. Wall of a pitted duct of Cassyta glabella.

15. Walls of pitted ducts ofBombax pentandra. a, nest another duct ; b, next cells.

16. Wall of a pitted duct of Lawns Sassafras.

17. Wall of a pitted duct of CMUanilms arboreus.

18. Walls of pitted ducts of Clematis (Clematis Vitalba).

19. End of a spiral-fibrous duct of Daphne Mezereon.

20. Walls of pitted wood-cells of Cycas.

21. Fragment of the wall of a large pitted duct of Eri/ngium maritimwn.

22. Vertical section through the stomata of Aloe fero.v. The darkly shaded part
represents the cuticular layer.

23. Fragment of a latex-duet of Euphorbia antiquorwn, the latex containing starch-

grains of peculiar shape.

24. Epidermis of the petal of the daffodil, from above.

25. Fragment of the leaf of Sphagnum ct/mbiforme. a, empty cells with spiral

fibre ; b, interstitial cells with chlorophyll.

26. Vertical section of the upper face of the leaf of Parietaria officinalis, with a
cystolith. Magnified 100 diameters.

27. A similar section from the leaf of Fieus elastiea. Magnified 100 diameters.

28. a and 6, sections of the cellular tissue of an onion-bulb, containing raphides.

29. Stomata and epidermis of Equisetum ; the siliceous coat remaining after the
destruction of the organic matter.

30. End of a liber-fibre of the periwinkle (Yinea major), with fine spiral striae.

31. Branched liber-cell of the radicle of Ehizophora Mangle.

32. Siliceous cast of the inside of a duct of unknown fossil wood ; the peculiar
concentric concretions of the silica imitate to a certain extent the so-called

glandular markings of Coniferee.
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PLATE 40.—Various Objects.

Figure

1. Mixtures of oil and water (Ixir. p. xxxiii). a, water in oil ; b, c, oil in water.

2. Oceania cruciata (Acalepha:), epidermis of.

3. Oceania cruciata. a, b, stinging-capsules with filament included ; c, with fila-

ment expelled.

4. Diphyes Kochii (Acalepem:) ; organs of adhesion upon tentacles.

5. Oceania cruciata, portion of margin of disk, slightly magnified, a, ovary;

6, muscular bundles; c, transverse vessel coming from the stomach ; d, mar-
ginal vessel; e, f, tentacular filaments

; g, auditory organs. Fig. 5* sperma-
tozoa.

6. Infusorial embryos of AcALEPHiE.

7. 8, 9, 10. The same, further developed.

11. Strobile-segments; a, magnified ; 6, natural size.

12. Epidermis of Triton cristatus (water-newt).

13. Ciliated epithelium from frog's throat.

14. Alderia apiculosa.

15. Alderia piriformis.

16. Haimocharis, epidermis of.

17. HcemocTiaris, transverse section of muscular fibres. "]

18. Hcemocliaris, muscular fibre, showing the sarcolemma. I ,, ,

19. Hcemocharis, margin of cephalic disk, with branching mus-
|

cular fibres o, and, a, b, d, glands and ducts. J

20. Aphrodita aculeata, hair of, treated with potash.

21. Blood-corpuscles, human, as, d, surface view at different foci ; e, side or edge

view ; 6, colourless or lymph-corpuscle ; e, coloured corpuscles altered, either

spontaneously or by mixture with foreign matters, as urine, &c.

22. Blood-corpuscles of the goat (Copra hircus).

23. „ „ whale (Balama).

24. „ „ ostrich (Strutliio).

25. ,, „ pigeon (Columba).

26. ,, „ stickleback (Gasterosteus aeuleatus).

27. ,, „ loach (Cobitis fossil is) ; b, colourless corpuscle.

28. ,, „ frog (Bona temporaria) ; b, colourless corpuscle ; c, d,

the same altered by water.

29. „ „ triton (Triton cristatus) ; 6, colourless corpuscle; c, d,

e, f, altered coloured corpuscles.

30. ,, ., Siren ; b, colourless corpuscle.

31. ,, ,,
crab (Carcinus).

32. ,, ,,
spider (Tegenaria domestica).

33. ,, ,, cockroach (Blatta orientalis).

34. ,, „ worm (Lumbricus terrestris). a, corpuscle partly drawn
out, as occurs with the bodies of some Infusoria.

35. ,, „ garden-snail {Helix asjicrsa).

36. ,, ,, human, coloured, undergoing division.

37. Blood, human, in coagulation ; b, colourless corpuscle.

38. Cartilage of the ear of a mouse ; the fat is partly removed from the cells.

39. Cartilage of human rib.

40. Cartilage of human epiglottis.

41. Areolar tissue, human, with fat-cells.

43. Formation of areolar tissue from cells.
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PLATE 41.—Various Objects.

Figure

1. Chlorogonium euchlorum, E., undergoing oblique division.

2. Elements of the chyle, a, molecules ; b, free nuclei ; c, chyle-corpuscles ; d, one of

the same with processes.

3. Coccudina costata, D.
4. Anystis ruricola.

5. Bacilli and cones of the retina of animals, a, (3, from the pigeon, a, bacillus ; a, pro-

per bacillus ; b, its pale inner extremity ; c, line of demarcation at the boundary of

the bacillar layer; d, corpuscle of the outer granular layer. /3, cone ; c, as above
;

e, bacillus of cone
; f, proper cone

; g, globule of fat in the same ; /;, expansion of

cone, y, from the frog, letters as above. 8, from the perch, letters as above ; i, part

at which the cone usually breaks off; k, radial fibre ; /, expansion of inner granular

layer, e, twin cones.

6. Frustulia membranacea. a, valve ; b, front view of frustule.

7. Emydium testudo. 7 a, isolated style ; 7 b, claw of leg.

8. Macrobiotics Hufelandii : X ovary. 8 a. (Esophageal bulb : X its framework.
9. Milnesium tardigrada. 9 a, pharvnx, with + internal buccal lobes, and t styles ; 9 b,

right posterior leg, seen from beneath.
10. Eucampia zodiaca.

11. Halieria grandinella, D., seen from above.

12. JIalten'a grandinella, D., side view.
13. Kerona polyporum, E.
14. Gyges grunulmn, E.
15. Lacinularia socialis, E. ;

15 a, the same, more magnified.

16. Mask (labium) of JEsclina (LrBELLULiDiE).
17. Spermatozoa of Triton eristatus.

18. Sarcolemma of muscle, twisted.

19-24. Kavicula amphirhynchus in conjugation. Fig. 19, side view of valve of parent

frustule; 20, frustules in an early state of conjugation; 21, sporangial sheath; 22,

sporangial sheath with parent frustules attached ; 23, sporangial frustule (front

view), with sheath and one parent frustule ; 24, side view of sporangial frustule.

25. Spermatozoa, human.
26. Spermatozoa of rat (3tvs ratios).

27. Spermatozoa of field-mouse (Arvieola (Ili/pucleeus) arvalis).

28. Spermatozoa of rabbit (Lepus cttniculus).

29. Spermatozoa of goldfinch (Fringilla (Cardaelis) elegans).

30. Spermatozoa of blackbird ( Tardus merula).

31. Spermatozoa of wood-shrike (Laniits riifus).

32. Spermatozoa of a Coleopterous Insect.

33. Spermatozoa of frog (Sana tempuraria).

34. Spermatozoa of perch ( PercaJi'ariatilis).

35. Spermatic cyst of rabbit, with five globules, a, separate globule.

36. Spermatic cyst of rabbit, the globules containing each a spermatozoon, a, separate

globule.

37. Spermatic cyst of the common creeper (bird) (Certhia fami/iaris), containing a bundle

of spermatozoa.

38. n, b, c, Siaurosira construens, E.

39. Biblarium crux (hptontauron), E.
40. Goniothecium gastridium, E.
41. Periplera chlamidophora, E.
42. Periplera chlamiduphora, E.
43. Aidacodiscus crux, E.
44. Goniothecium odontella, E.
45. Actiniscus sirius, E.

46. Mhizoselenia americana, E.
47. Chcetoceros didymus, E.
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PLATE 42 —Various Objects.

Figure

1. Coscinodiscus radiatus.

2. Oymbella Ehrenbergii.

3. Arachnoidiscus indicus.

4. Arachnoidiscus nicobaricus.

5. Dictyocha fibula.

6. Epithemia gibba.

7. Podocystis americana.

8. Arihrogyra guatemalensis.

9. Acanthocystis turfaeea. c, forked spicula ; d, granuliferous tentacles.

10. Acanthometra bidbosa.

11. Acineta mystacina.

12. Acineta patida.

13. Actinophrys paradoxa, with capitate («) and actiniform (b) tentacles.

14. Cladoyramma californica.

15. Coseinosplia>ra discoplcea.

16. Disiplionia australis.

17. Liostephania rotula.

18. Ooniothecium Anaulus.

19. Ooniothecium barbatum.

20. Ooniothecium didymum.
21. Ooniothecium monodon.
22. Ooniothecium navicida.

23. Ooniothecium llogersii.

24. Toxonidea Oregoriana.

25. Wiizoselenia alata.

26. Mastogloia lanceolata.

27. Eunotia tetraodon. a, side view ; 6, front new.
28. Carpenteria balaniformis.

29. Campylopus paradoxus.
30. Cadium marinum.

31. Capillaries: «, cells of ; &, nuclei.

32 . (7?rcaria /«rcoto

.

33. Clavularia Barbadensis.

34. Cylindrotheca Oerstenbergeri.

35. Cymbosira Lorenziana.

36. Oenicularia spirotamia.

37. Gonatozygon lialfsii.

38. Cosmoeladium pulchellum.

39. Attheya decora.

40. Hydrosera triquetral.

41. Plagiogramma Wallichianum.

42. Perizonium Braunii.

43. Dictyosphcerium Ehrenbergii.

44. Dimorphococcus lunatus.
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PLATE 43.—Diatomaceae, etc.

Figure

1. Actiniscus tetrasterias.

8. Actiniscus quinarius.

5. Actiniscus rota.

8. Actinogonium septenarium.

2. Actiniscus pentasterias.

4. Actiniscus discus.

7. Anaulus scalaris.

9. Arthrodesmus minutus.

10. Amaroucium proliferum: a, nat. size; b, individual body magnified (Tunicata).

12. Amplucampa mirabilis.

14. Asterionella formosa.

16. Buldulphia rhombus.

11. Amphicampa eruca.

13. AseUus vulgaris.

15. Asteromphalos Beaumontii.

17. Bacillaria paradoxa (compare pi. 12. fig. 14).

18. Bacteriastrum curvatum.

19. Boiverbankia imbricata : a, nat. size ; b, portion magnified ; c, single body

20. Botryllus polycyclus : a, nat. size; b, separate body (Tunicata).

21. Coscinodiscus (Craspedodiscus) pyxidicula.

22. Gammarus pidex.

23. Mastogonia : a, crux ; b, actinoptychus.

24. Mastogonia prcetexta.

20. Stephanodiscus Niagara;.

28. Stephanodiscus sinensis.

29*. Stephanodiscus Bramaputrce.

31. Hercothcca mammillaris.

33. Syringidium palatum.

35. Biblarium compression.

37. Biblarium elegans.

39. Biblarium emarginatum.

41. Biblarium strumosum.

43. Biblarium speciosum.

45. Biblarium lineare.

47. Biblarium gla?is.

49. Stylobiblium clypeus.

50. Stylobiblium : a, b, clypeus ; c, divisum ; d, eccentricum.

25. Mastogonia hexagona.

27. Stephanodiscus lineatus.

29. Stephanodiscus JEgyptiacus.

30. Stephanogonia polygona.

32. Syringidium bicorne.

34. Biblarium castellum.

30. Biblarium compression.

38. Biblarium ellipticum.

40. Biblarium emarginatum.

42. Biblarium Stella.

44. Biblarium rhombus.

46. Biblarium lancea.

48. Biblarium follis.

51. Halionyx undenarius.

53. Omphalopelta areolata.

55. Symbolophora micrasterias.

57. Systephania corona.

59. Syndendrium diadema.

61. Dicladia antennata.

63. Dicladia caprcolus.

65. Dicladia clathrata.

67. Periptcru capra.

69. Rhabdonema nrcuatum; compound frustule.

52. Odontodiscus eccentricus.

64. Symbolophora acuta.

56. Symbolophora pentas.

58. Systephania diadema.

60. Auliscus pruinosus.

62. Dicladia bulbosa.

64. Dicladia caprcolus.

66. Periptcra tetracladia.

68. Dictyolampra stclla.
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PLATE 44.—Various Objects.

Figure

1. Head of Lachnus, from below (Aphim:).

2. Head of Aphis, from above (Aphid^;).

3. Aphis brassicce (Aphid2e).

4. Tetraneura ulmi (Aphidjj).

5. Pemphigus bwrsarius (Aphid^:).

6. Trama radicis (Aphldje).

7. Forda formicaria (AphiD-Si).

8. Chalcidite, head of (Chalcidid^;).

9. Chalcidite: a, under surface of abdomen of female (Chalctdid,£) ; 6, separate

ovipositor.

10. Eidophus nemati, larva of (Chalcidid^).

11. Eidophus nemati, pupa of (Chalcidims).

12. Encyrtus atricollis (Chalcldid^:).

13. Eulophus pectinicornis (Chalcitjid^:).

14. Callimome cynipis (Cualcidid^;).

15. Cijnips, section of abdomen of female (Ctnipim:).

16. Shodites rosce (Cyripid^;).

17. Cynips folii (Cynipid^e).

18. Teras terminalis (Cynipidjj).

19. Neuroterus longipennis (Cynipidje) .

20. Ibcdia cultellata (Cynipim:).

21. Notamia bursaria.

22. Actinodiscus Barbadensis.

23. Distoma rubrum : a, portion of common mass ; b, individual body.

24. Eucratea (JScruparia) chelata.

25. Salpingia Hassallii.

26. Gemellaria loricata.

27. Limnoria terebrans.

2S. Monactinus duodenarius.

29. Spirorbis nautiloides : a, on seaweed; b, magnified.





PLATE 45.—Unicellular Algae, etc.

Figure

1. Bydroiytium acuminatum, a, young plant ; b, more advanced ; c, older stage, with
the gonidia divided ; d, cell about to burst ; e, cell burst and discharging zoospores.

2. Characium Sieboldii. a, b, e, successive stages of young plant ; d, mature cell dis-

charging its zoospores.

3. Sciadium arbuscula. a, young plants, the right-hand one setting free the gonidia of

the second generation ; b, an older plant with an umbel of secondary cells, some
discharging; their gonidia of the third generation ; c, part of an umbel of cells from
the last generation of a family, the gonidia being discharged as free zoospores.

4. Chhrosphcera Oliveri. a, perfect plant ; b, a plant dividing into two ; c, the same with
the two new cells discharged from the parent.

5. Apiocystis Brauniana. a, perfect plant ; b, zoospore ; c, germinating plant from a
zoospore.

6. Cudiolum gregarium. a, young plant ; b, nearly mature.

7. Chytridium Olla upon an (JEdogonium. a, a, Chytridia burst and discharging their

zoospores ; b, a cell not yet open.

8. Pythium enbophytum on Chhrosphcera. a, group, partly mature ; b, side view of a
single cell perforating the cell-wall of the Chhrosphcera, and with its neck opened,
discharging the contents.

9. Clathrocystis aeruginosa, a, b, c, fronds in successive stages of growth, the natural

colour ; d, a frond dried ; e, highly magnified fragment, showing the minute cells

imbedded in the gelatinous frond.

10. Pandorina Morum. a, side view of active form with sixteen gonidia ; b, side view of

larger form with thirty-two gonidia ; e, end view of a ; d, form with crowded
gonidia after fertilization, the cilia lost ; e, the same more advanced, having lost the
gelatinous common envelope, and the cell-contents red ; f, a single encysted goni-

diuni (resting-spore) from e, more magnified
; g, side view of a gonidium with the

contents becoming converted into spermatozoids ; h, a single spermatozoid.

11. Ophiocytium majus, in different stages of development.

12. Spore-formation of Vaucheria sessilis. A, the sporange s, and the antheridium a, not
yet open ; B, both open, the epoch of fertilization ; C, decaying filament with ripe

spore.

13. Fragment of a filament of CEdogonium tumidulum, consisting of antheridial cells, one
discharging a spermatozoid.

14. Fragment of CE. ciliatum, consisting of parent cells of androspores, one of which is

escaping.

15. Fragment of CE. gemeUiparwm, male plant, consisting of antheridial cells, some bursting

to discharge their twin spermatozoids.

16. Sporange with sessile dwarf male plant of CE. ciliatum.

17: The same older, the dwarf male plant a having burst and discharged the spermato-
zoid which has entered the sporangial cell.

18. Spermatozoids of CE. ciliatum.

19. A dwarf male plant of CE. ciliatum, discharging an androspore from its large basal cell.

20. Filament of CE. Braunii. a, a, dwarf male plants, sessile on the filament; b, b, ferti-

lized spores in the sporangial cells.

21. Ripe spore of CE. ciliatum.

22. Gemmation of the resting-spore of Bulbochcetc intermedia, a, ripe spore; b, the sniue

enlarged ; c, the contents dividing ; d, the contents converted into four ciliated

zoospores.
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PLATE 46.—Fungi.

Highly magnified.
Figure

1. Part of hymenium of Agarieus trechispora, with sporophores, spores, and cysti-

dium. a, spore.

2. Sporophore with spores of Agarieus nebidaris.

3. Fertile threads of Tremella mesenterica, with lobed sporophores and elongated
spicules, one of which bears a spore.

4. Threads of the same, bearing conidia.

5. Spores of Dacrymyces sebaceus, producing secondary spores.

6. Sporophore of Geaster rufeseens, with its spicules and spores.

7. Sporophore of Cyathus striatus, with spores.

8. Sporophore of Rhizopogon luteolus, with spores.

9. Threads and cysts containing spores of Enerthenema elegans.

10. Germinating spore and amoeboid of Stemonitis obtusata.

11. Spores springing from the wall of the perithecium in Hendersonia elegans.

12. Spores of Sporidesnuum atrum.

13. Germinating pseudo-spore of Tilhtia caries. a, further development of

anastomosing threads ; b, the same producing a secondary spore.

14. Zoospore of Cystopus Candidas.

15. Thread with spores of Spondylocludium fumosum.

16. Peronospora carta.

17. Zoospore of Peronospora umbeUiferarum.

18. Ascus and paraphysis of Pez'iza hydnicola. a, conidia.

19. Stylospores of Cenangium fra.vini. a, spermatia of same.

20. Conidiiferous threads of Sphceria aipulifera. a, sporidia.

21. Ascopliora rhizopogonis, with an entire and ruptured vesicle with its columella

;

a, spores of same.

22. End of thread of male plant of Saprolegnia dioica.

23. Spermatozoids.

24. Oogonium of same.

25. Tip of male plant of the same, producing globular bodies filled with spermatozoids.

26. Young oogonium of the same, with antheridium attached.

27. Zoospore of Saprolegnia lactea.
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PLATE 47.—Foraminifera.

Figure

1 . Orbulina universa.

2. Globigerina bulloides.

3. Ditto, seen by transmitted light, with air in the cells.

4. Sphceroidina austriaca.

5. Spirillina perforata.

6. a, b, Planorbulina Haidingeri.

7. a, b, Discorbina rosacea.

8. Patellina corrugata.

9. a, b, Truncatidina lobatula.

10. Planorbulina mediterranensis.

11. Pulvinulina vermicularis.

12. Planorbulina veneta (living).

13. a, b, Rotalia Beccarii.

14. Ditto ; sareode, without shell.

15. a, b, c, Fusulina cylindrica.

16. a, b, c, Pulvinulina repanda.

17. a, b, Cymbalopora Poyei.

18. a, b, Nonionina crassula.

19. Polystomella striato-punctata.

20. a, b, Polystomella crispa.

21. a, b, Nummulina radiata.

22. Nummulina acuta, section.

23. Operculina arabica, nat. size.

24. Ditto, enlarged section (horizontal) of portion.

25. Ditto, enlarged section (transverse) of part.
\
(Foeaminifera.)

26. Ditto, portion of fig. 25, highly magnified.

27. Calcarina Spengleri.

28. a, b, Amphistegina Hauerina.
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PLATE 48.—Various Objects.

Figure

1. Freia clegans.

2. Gerda glans.

3. Gomphogramma rupestre.

4. Heibergia Barbadensis.

5. Hydrianum ovale.

6. Hydrocoleum helveticum.

7. Transverse section of the Spinal Cord, after Lockhart Clarke, a, an:

lateral columns (white substance) ; b, posterior column-; c, posterior c

(grey substance) ; d, anterior cornu ; e, posterior commissure: in front i

central canal and the anterior commissure
; /, posterior nerves

; g, ant:

nerves.

8. Hypheoihrix] species of.

9. Mastigocladm laminosus.

10. Mastigoihrix cerugirtosa.

11. Metopus siymoides.

12. MiscJwcoccus confervicola.

13. Liradiseus Barbadensis.

14. Lbnnodktyon Rcemerianum.

15. Urnula epistylklis.

16. Petalopus diffiuens.

17. Plagiophrys cylhidrica.

18. Pleurococcus vulgaris.

19. a, Shoicosphenia curvata ; b, marina.

20. Schizojjus norvegicus.

21. Staurogenia qxadrata.

22. Stcpihanospha'ra pluvialis.
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