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PRET ACE. Ve 7

SMAANAAAAANLA SANAANA >

ON 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 their 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 appear-
ances. 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.
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iv ‘PREFACE.

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
of the eye.

Many  valuable - contributions to (our knowledge of 'the structure:or
functions of mieroscopic organisms are probably lost, through  the inability of
microscopic observers to ascertain readily the name and position in Nature of
objects which fall under their motice. / It-is! hopedthat the very numerous
illustrations to this work will form a:valuable guide in such cases, and render
the. deseriptions. of microscopie 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 informationis
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, t0 acquire a general
knowledge of particular - departments of science.  Thus; taking. a ‘departure
from the article ANTMAL KinepoM (or VEceraBLE Kinepon), 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 Tissups, /in like manner, the ‘details may be gradually  eollected 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 ot substances, of vital or other phenomena, &c., under which
could be conveniently collected references to a variety of miscellaneous infor-



PREFACE. v

_mation scattered ' throngh 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 pereeive 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-ecounexion 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
Mz, 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 en-
gravings 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 work. = With
regard to ‘the engravings in the text, a portion have been selected, after
comparison with the objects themselves, from the execellent 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 Schimper, and others, prepared
for Payer’s Botanique Cryptogamique, to which, as to almost every illustration in
this volume, the magnifying power uséd has been added.” 'Had not these beau-
tifal. woodcuts been accessible to the publisher, it would have been impossible
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 Franeis, for constant advice and assistance during
the printing of the work.

JOHN. WILLIAM. GRIFFITH.

ARTHUR HENFREY.
London, December 1855,
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PLATE 41.—Various Objects.

Figure

1.

2.
3.
4.
5.

Chlorogonium euchlorum, E., undergoing oblique division.

Elements of the chyle. @, molecules; &, free nuclei; ¢, chyle-corpuscles; d, one of the
same with processes.

Coccudina costata, D.

Erythreus ruricola.

Bacilli and cones of the retina of animals. «, 3, from the pigeon. «, bacillus ; a, proper
bacillus; &, its pale inner extremity ; c, line of demarcation at the boundary of the
bacillar layer; d, corpuscle of the outer granular layer. B, cone; c, as above; e,
bacillus of cone ; f, proper cone; g, globule of fat in the same ; £, expansion of cone.
v, from the frog, letters as above; &, 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.

. Frustulia-membranacea. a, valve ; b, front view of frustule.

. Emydium testudo. 7 a, isolated style; 7 b, claw of leg.

. Macrobiotus Hufelandii. + ovary; 8 a, cesophageal bulb; x its framework.

. Milnesium tardigrada. 9 a, pharynx, with + internal buccal lobes ; and ¥ styles; 93,

right posterior leg, seen from beneath,

. Bucampia zodiaca.

. Halteria grandinella, D., seen from above.

. Halteria grandinella, D., side view.

. Kerona polyporum, E.

. Gyges granulum, E.

. Lacinularia socialis, E.; 15 a, the same more magnified.
. Mask (labium) of #shna (LIBELLULIDE).

. Spermatozoa of Triton cristatus.

. Sarcolemma of muscle, twisted.

19-24. Navicula amphirhynchus in conjugation. Fig. 19, side view of valve of parent-frus-

40.
41,
42.
43.
44.
45.
46,
47.

tule; 20, frustules in an early state of conjugation ; 21, sporangial sheath ; 22, spo-
rangial sheath, with parent-frustules attached; 23, sporangial frustule (front view),
with sheath and one parent-frustule ; 24, side view of sporangial frustule.

. Spermatozoa, human.

. Spermatozoa of rat (Mus rattus).

. Spermatozoa of field-mouse (4rvicole (Hypudeus) arvalis).

. Spermatozoa of rabbit (Lepus cuniculus).

. Spermatozoa of goldfinch (Fringilla (Carduelis) elegans).

. Spermatozoa of blackbird ( Turdus merula).

. Spermatozoa of wood-shrike (Lanius rufus).

. Spermatozoa of a Coleopterous Insect.

. Spermatozoa of frog (Rana temporaria).

. Spermatozoa of perch (Perca fluviatilis).

. Spermatic cyst of rabbit, with five globules. a, separate globule.
. Spermatic cyst of rabbit, the globules containing each a spermatozoon. a. separate

globule.

. Spermatic cyst of the common creeper (bird) (Certhia familiaris), containing a bundle

of spermatozoa.

. a, b, ¢, Staurosira construens, E.
. Biblarium crux (leptostauron), E.

Goniothecium gastridium, E.
Periptera chlamidophora, E.
Periptera chlamidophora, E.
Aulacodiscus cruz, E.
Goniothecium odontella, E.
Actiniscus sirius, E.
Rhizoselenia americana, E.
Chetoceras didymaus, E.



ERRATA, ETC. IN TEXT.

Introduction, p. xxxviii, line 8 from bottom, dele carbonate of lime.
Page 16, col. 2, line 27 from top, for Mucorini (Physomycetous Fungi) read Tricho-
dermacei (Gasteromycetous Fungi).

— 18, — 1, — 11 from bottom, for 89 read 289.
— 19, — 1, — 18 from top, for p. xxii read p. xxxi. '
— 23, — 1, — 17 from bottom, for fig. 4 read fig. 3d.
— 28, — 1, — 24 from bottom, for Pl 19 read P1. 31.
— 28, — 2, — 23 from top and lines 17 and 19 from bottom, for Pl. 19 read PI. 31.
— 30, — 1, — 12 from bottom, for two lateral longitudinal lines read a median longi- _
tudinal line.
‘31, — 2, — 18 from top, for Pl. 10 read Pl. 12.
40, — 2, — 27 from top, for OBIECT-GLASSES read TEST-OBJECTS.
41, — 2, last line, for Anatifer read Anatifa.
45, —- 2, line 10 from bottom, for (i. e. two claws) read (with two claws).
45, — 2, — 8 from bottom, for tarsi 1-jointed read tarsi 2-jointed with one claw.
45, — 2, . — 5 from bottom, add with two claws...Liotheum.
45, — 2, — 4 from bottom, for tarsi 1-jointed read tarsi 2-jointed with one claw.
47, — 2, — 19 from bottom, for founed read found.
51, — 1, — 5 from top, for fig. 28¢ read fig. 28e.
51, — 2, — 23 from top, dele the (?). i
53, — 1, — 23 from bottom, for Aspidephara read Aspidephora.
58, — 1, -- 10 from top, for Hopophora read Hoplophora.
58, — 1, — 23 from top, to the genera add 4rgas and Pteroptus.
58, — 1, — 22 from bottom, dele (abdomen 1.any-jointed).

103, — 1, — 21 from top, for row of cilia read of larger cilia.
104, under article CzomAcer refer to UREDINETL.
108, col. 2, line 11 from top, for Cypridide read Cypride.

129, — 1, — 7 from hottom, affer (processes) add one.
129, — 2, — 15 from bottom, for Cyclidisia read Cyclidina.
154, — 2, — 2 from bottom, for between read in.

157, — 1, — 3 from bottom, for Uroglena read Uroleptus.
170, 2, top line, for Pl. 30, fig. 23, read p. 235, fig. 201.

200, 2, — 23 from bottom, for divided read divides.

223, 1, top line, for lines read finer.

223, — 1, lines 3 and 8 from bottom, for tendo-Achilles read tendo Achillis.

232, — 1, line 3 from top, the genera of Polyphemida (omitted) are Polyphemus

171, — 1, line 3 from bottom, for serrated read sinuated.

R 1 o R R O T A R

and Evadne.
~ 232, — 1, — 27 from top, for EntorLya read ENTOPYLA.
— 283, — 2, GaMasvus omitted, see PARASITES.
— 349, line 2 from top, for Astasie read Astasizea.
— 370, col. 1, — 3 from bottom, for bone read dentine (TeETH).
— 378, — 1, — 26 from top, for anthers read authors.
— 381, — 2, — 8 from top, for Lecidinex read Parmeliacez.
— 396, — 1, — 12 from top, for facets read pyramids.
— 425, — 2, under article Microcysris refer to PoLveysTis. -
— 472, — 1, line 17 from top, for Schutze read Schultze.
— 519, — 1, — 26 from top, for granular read tubercular.
— 546, — 1, Pyxipicura omitted, see STEPHANOPYXIS.

ERRATA IN DESCRIPTIONS OF PLATES.
Plate 2, fig. 32, represents Tetranychus glaber. |Plate 13, fig. 13, left hand frustule Nitzschia tenia.

— 2, — 35, represents Tefranychus cristatus. | — 13, — 19, for Rhipidoptera read Rhipido-
— 6, — 19, represents nifrate of soda. phora.
— 8,— 10; a, from clothes-moth; &, from!| — 14, — 20, noticed under SPERMATOZOA.

stag-beetle (Lucanus cervus). | — 14, — 31, for Peracantha ovate read P.
— 8, — 12; a, vrate of ammonia, artificial, &c. | truncata.
—- 10, — 59, Spirotenia condensata. =B 25, — 11, Trinema acinus, D. (not E).

FINIS.

Printed by Taylor and Francis, Red Lion Court, Fleet Street. '



INTRODUCTION,

I. USE OF THE MICROSCOPE AND EXAMINATION OF
MICROSCOPIC OBJECTS.

TaEe Microscope as a means of investigation might perhaps be thus defined : the microscope
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.

In using the microscope, exactly the same precautions must be adopted and just the
same course pursued, as when the object under examination is distinctly visible to the
unaided eye. We have thought it requisite to introduce this formal definition of the true
use of this valuable instrument, from a knowledge of the fact, that in this country at least,
the microscope has hitherto been used chiefly as a means of viewing minute objects, and
judging of their nature from the simple inspection of them under the conditions in which
they naturally or accidentally occur. * Such means, the most careless 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 erroncous conclusions. Consider the common course pursued in the
examination with the unaided sight, of a body for the first time presented to 6ur notice !
The first point is the examination 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 pro-
perties 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 approximatively 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. When the microscope is called into
use, many of these modes of determination of the- properties and nature of objects are still
applicable, yet mostly is the observer satisfied with simple inspection ; the object is then
perhaps “put up,” and exhibited to an astonished multitude, probably as many opinions
being formed of its nature as there are observers present, and possibly all of these incorrect.

Another frequent source of erroneous judgment consists in forming an opinion upon the
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normal or abnormal state of an organic structure, without a previous knowledge of the
natural structure of organic tissues. And so imperfect is the system according to which
investigations are conducted, that we not unfrequently hear of a morbid structure having
been submitted to two or more observers, each of whom gives a different report, even as to
its morphological components.

Through such and other similar circumstances, the microscope has given rise to most
absurd errors, which might have been easily prevented by a slight knowledge of its proper
use; thus, to take a few examples: the fruit of the mulberry has been mistaken for entozoa ;
calcareous corpuscles have been regarded by several observers as ova, and the appearance
arising from the presence of concentric laminz has been interpreted to be the coils of an
enclosed embryo; similar corpuscles have also been regarded as nucleated cells, and again
as blood-corpuscles : minute fossils in chalk have been strung together with portions of
vegetable tissue and (perhaps) the spores of algz, to constitute different stages of a fungus:
minute hairs projecting from the surface of a membrane have been declared to be spicula
within subjacent cells ; and quite recently, one writer states that certain minute bodies which
he has examined are either blood-corpuscles or the spores of fungi, but which, is doubtful !
while another recounts, how by fortunate accident he discovered that corpuscles, which he
had regarded at first as consisting of fat, were afterwards found accidentally to consist of
calcareous salts! Again, we read in physiological works of the yolk-cells and the coloured
oil-globules of the yolk, and a beautiful function of assimilation has been attributed to
them : but they exist only in the imagination of the authors, who have regarded the one as
cells simply because they are round, and the other as consisting of fat, because they are
highly refractive. Since the publication of Schleiden’s cell-doctrine, almost everything
round has been regarded as a cell ; any single body within this, or where there are several,
the largest, has been regarded as a nucleus, and any spot within the nucleus has been viewed
as a nucleolus. Whereas many of the so-called cells are homogeneous spheres ; many of the
nuclei are vacuoles, and a true nucleolus is very rarely found execept in the books.

Hence, the very utility of the microscope as a means of investigation has been called in
question. But it must be borne in mind, that all the known errors committed in the
application of this instrument have been corrected also by its use; so that the fault cannot
be attributed to the instrument, but to the observer.

As error is almost invariably associated, at least temporarily, with improvement or advance
in knowledge, it might be urged that the above errors were unavoidable. A little reflection
and the perusal of the means given presently, will show, however, that they have arisen
from extreme carelessness, and from ignorance of the means of distinguishing appearances
from realities. And 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, the possession of
which is commonly regarded as all that is requisite, that perhaps nine-tenths of the facts
elicited by the use of this instrument have been determined by foreigners with far less
perfect instruments, and that a large part of the results obtained in this country with the
best microscopes, are either erroneous or have been published as original after having been
previously made known in foreign works.

‘We have alluded to these errors 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 micro-
scopist in his researches, to give him a notion of the manner of making these researches,
also some account of the microscopic structure and properties of objects in general, and to
show how he may most easily arrive at satisfactory results. A knowledge of the structure
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and properties of objects in general is of more importance than may at first be apparent ;
for bodies as found in nature are generally of a mixed kind, and it too often happens that a
young observer, soon after having procured a microscope, takes up some particular line of
investigation, to which he may have been previously attracted; and without the least
knowledge of the structure of objects in general, of what has been done before or of the
proper method of using the instrument, he arrives at the conclusion that all is new and
satisfactory. The whole is then destined to encumber the pages of scientific works with
a load of imperfect and unseless details.

But, independently of the disadvantages attendant upon the improper use of the micro-
scope, 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 fhe ordinary microscope, objects are only viewed with one eye; hence we lose
the direct power of distinguishing solidity, &e., and are compelled to resort to indirect
means for these purposes. This difficulty is however now being overcome, since stereoscopic
microscopes are being constructed, and although not yet brought to perfection, will
undoubtedly be so in a short time. The ordinary objects around us are also usually viewed
by reflected light, whilst with the microscope they are mostly viewed by transmitted light,
and we are consequently much less practised in judging from the appearances of objects
thus illuminated, and therefore liable to err.

Another, but a less important difficulty in microscopie investigations, or at least manipu-
* lations, consists in the image of the objects being inverted. Erecting eyepieces, as they
are called, will obviate this difficulty 5 but as they are expensive, they are seldom used.

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.

In regard, again, to the real utility of the microscope, the time has passed when this might
be called in question; it must be universally acknowledged by those who are in search of
truth in regard to the subjects it is employed to investigate. 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 generally 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 from practice and experience of effects; 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.

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 facts of structure and qualitative composition ; and although it is not very uncommon
still to hear those engaged in them sneered at as wasting their time over a very simple
plaything, this may be regarded as arising from one of those prejudices which will exist so
long as people will venture to express opinions upon matters with which they are unac-
quainted, and which are beyond their comprehension.

‘We have expressed our intention of not entering upon a deseription of the microscope as
an optical instrument, and this, because it would have been requisite to have trodden widely
the field of general optics, which our space would not permit. We would advise, then,
those who wish to become acquainted with the microscope as an optical instrument, first to

b2
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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  Opties > by Herschel in the
Encyel. Metropolitana; Brewster’s ‘Optics;” Biot’s ‘Manuel,” &e.; the ‘Natural Philosophy”
of the Society for the Diffusion of Useful Knowledge; Lardner’s ¢ Natural Philosophy,” or
Mrs. Somerville’s ¢ Connexion of the Physical Sciences.” Perhaps the second work is the best
for the general reader; it is quite recent (1853), but greatly behindhand in regard to the
application of the microscope. They may then proceed to the application of these laws to
the various optical parts of the microscope. This may be found to some extent in the useful
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 appear-
ance, &c.; Brewster’s Treatise on the Microscope; art. < Microscope’ in the Penny
Cyclopzdia by Ross. There does not, however, exist a work in which this is satisfactorily
done. The ¢ Observateur,” &ec. of Dujardin is an admirable work, in many respects the
best ever written ; the ¢ Micrographia * of von Mohl is greatly esteemed in Germany.

We must not, however, omit a notice of the principles which should guide in the
selection of a microscope and the accessory apparatus; because a large number of mi-
croscopes 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 investiga-
tion. 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 Smith and Beck, Ross,
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 purchase 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 room for much opinion in these
matters, for according to what any one has been accustomed to, or according to prejudice
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 so. Our statements rest upon
our own experience in the long-continued use of the instrument, and as such they must be
taken.

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, &e. ; and the object-glasses are
generally sold separately, for by means of an ‘adapter” they can be applied to any
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 should be about 8 or 10 inches in length; in many of the foreign instruments
the body is short and the eyepieces are adapted accordingly, but this adaptation is decidedly
objectionable.

The microscope should be so constructed, that the body can be inclined at any angle
desired, so that the ohserver may examine objects while sitting. Many persons, however,
prefer to use the microscope with the body placed perpendicularly, and when chemieal
reagents are to be applied this position is essential ; but when long-continned examination
of an object is required, it becomes very painful and fatiguing to keep the head in the
position which the perpendicular position of the body requires. Moreover, as in a microscope
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 almost essential
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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. ‘

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 objection-
able, 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 micro-
scopes by the existence of a fine movement; but we regard the rack and pinion coarse
adjustment as essential.

A “fine movement” or “slow motion” is indispensable, for with the higher powers
(one-eighth and one-twelfth) 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; should 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 turned, but it should move with equal ease in both.

The “field” or luminous disc 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 2% 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 absence is felt greatly, and we
should say that it was essentially necessary.. In most of the English microscopes, whether
provided with a moveable stage or not, there is a ““sliding piece > for producing the backward
and forward motion of an object, the lateral motion being effected by direct application 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.

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.

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
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the lower forms of vegetable life, as the Diatomacez, &c. But, on the other hand, it follows,
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 structure 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 microscopist 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 visible or distinct, markings upon the surface of objects. 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, &e. 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 when a glass of unknown value presents itself, it should be tried
upon the test objects.

The defining power may be tested by the examination of the objects figured in Plate 1.
figs. 1 to 4.

The outlines 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 in 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 and the power adequately high, it will also exhibit
the structure of the objects in Plate 1. figs. 5, 6, 10, 12, and 13, clearly and distinetly ; 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 will do this tolerably
well (although many of those sold are worthless) ; but they are not provided 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,
independently of any other superiority ; 4. 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 object-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
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APERTURE,” in which also is contained a list of the various apertures of the best glasses, so
that the approximation in the cases of any glass to these magnitudes, will afford an indi-
cation of its quality.

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 gene-
ral 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 Diatomacez 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 judging of structure by simple inspection,
or substituting analogical reasoning for observation.

8. The English object-glasses are very expensive; but they are incomparably superior to
the foreign in every respect—in defining power, in penetrating power, in the centring 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 foreign glasses with the lowest eyepiece.

As a complete set of English object-glasses is very 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.

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 arises from unacquaintance with certain precautions essential to
the proper use of high powers; and the same errors have been committed by our own
countrymen, 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 well-known Schleiden says
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 may be very true in regard to German object-glasses as used by the
Germans; but they do not apply to the English object-glasses as used here. The highest
English object-glasses (the one-twelfth of Ross and the one-sixteenth of Powell) will show
minute objects with a power of 600 diameters with the lowest eyepiece, as clearly and well
defined as the German glasses of 1-inch focus will show larger objects ; and we feel convinced
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that if Schleiden were to try to obtain a view of the hexagonal structure of the dots on the
valves of a Gyrosigma with his object-glasses, he would signally fail; for the exhibition
of this structure requires a power of about 2000 diameters to render it distinct beyond
dispute, with the use of stops in the condenser unless the object-glass be of very large
angular aperture; and yet it is clearly shown with the English glasses, and the fact of its
impressing its own image upon photographic paper, at once shows its reality, or that its
perception is not the result of the imagination. The origin of these results and statements
is explained above.

Diaphragm.—Most microscopes are provided with a diaphragm. It consists of a circular
blackened plate, placed parallel to and beneath the stage, and furnished with a revolving
plate 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 transparent 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.

Revolving Stage-plate.—One of the plates of whlch the moveable stage is composed, is so
constructed as to revolve in the same plane upon its axis, whereby an object may also be
made to revolve in the same manner. This apparatus has, however, 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 exceeding
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 no use pro-
vided 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, &e.

Forceps are essential for holding opake objects, such as insects, and viewing them in
different positions; to allow of which, the handle of the forcepsis made capable of revolving.

Dark Wells are metallic cups of various sizes, blackened inside, and serving to prevent
the reflexion of light upon opake objects from below. They are supported in a holder,
moveable in an arm, which is inserted into some part of the stand of the microscope. Their
purpose is equally well effected by a slide, upon 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, 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 a focusupon
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 most improved form, a rotating diaphragm is placed behind the back glass of the com-
bination 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. The markings upon many of the Diatomacez can only be
made out when examined by oblique light, as procured by intercepting the central rays,
which effect is produced by this modified achromatic condenser. The same effect may be
produced 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
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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 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 some-
times consists even of three lenses. When the achromatic condenser is used, the flat surface
of the mirror should form the reflecting surface, and care should also be taken that the axis
of the condenser coincide with that of the object-glass. To ensure this, a small circular disk
of brass having a small 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 condensing lenses, the field of the microscope will appear black, excepting
at a minute luminous 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 disk must be removed.

In using the stop in the condenser, its position must also be accurately central. This
may be determined by placing a piece of tracing paper upon the upper surface of a slide
laid upon the stage, and, by the aid of the axial adjustment, bringing the condensing lenses
as near as possible to the lower surface of the slide. On suitably inclining the mirror, a
minute black disk surrounded by a luminous ring will be seen with the naked eye upon the

_paper, and on depressing the condensing lenses, a brilliant luminous spot will occupy the po-
sition of the black disk. On next removing the tracing paper, and approximating the object-
glass connected with the body to the condensing lenses, and suitably inclining the mirror, the
black disk will be seen on looking through the microscope with the eyepiece removed. The
disk should then be made to occupy the centre of the field as nearly as possible. It cannot,
however, be accurately centred in this way. But this may be easily done by inserting the
eyepiece and approximating the object-glass to the condensing lenses until the black disk
becomes again visible on looking through the microscope. On then suitably inclining the
mirror and arranging the lateral adjustmentsof the condenser, the disk may be placed exactly
centrally. If the black spot be visible in the examination of an object, elevating or depress-
ing the condensing lenses will cause it to disappear.

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 equal in convenience
the new condenser as constructed by Ross, and Smith and Beck ; 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 diaphragm. Exactly the same effects can however be
produced with a little more trouble.

The central stop is generally used when objects are examined with the higher powers.
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 properly arranged in regard
to centring, 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. A very simple and inexpensive achromatic
condenser may be easily contrived by any one with ordinary ingenuity.

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



xviii INTRODUCTION.

scope when purchased; but the highest eyepiece which is made should always be pro-
cured : for although high eyepieces are so far objectionable, that they magnify the imper-
fections of the image formed by the object-glass as well as the image itself, yet they fre-
quently render parts of structure distinct which are perhaps only just perceptible with a lower
eyepiece.

Polarizing Apparatus.—This usually consists of either 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 opake objects. When used, it is placed between the
object lying upon the slide under the microscope and the lamp or other source of light, the
plane surface of the lens being at right angles to the direction of the rays of light; and the
lens must be brought so close to the object that the focus fallsupon 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, but it is rarely required.
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 con-
denser, stops, &c. are used with the highest powers. It should be placed very near the lamp.
The arm of the bull’s-eye lens may be adapted to hold either or both the lenses.

Amici’s prism is sometimes useful for throwing very oblique light through a transparent
object. It consists of a very flat triangular glass prism, the two narrower sides of which are
convex. The third and broadest side forms the reflecting surface. The prism may be
attached to a separate stand, or to the stand of the microscope. It exerts a condensing as
well as reflecting action.

Lieberkuhn.—Some opake objects may be well illuminated by a lieberkuhn or silver
cup ; by which the light, first reflected by the mirror upon the concave surface of the cup,
is afterwards reflected upon the object. But this can only be used for small objects, and is
therefore not generally useful.

The discovery of the importance of excluding the central rays of light and using a central
stop for this purposeis due to Mr. F. H. Wenham, who has invented an apparatus in
which this principle is taken advantage of. It is known as

Wenham’s Parabolic Reflector, and 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 has since been modified by
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Mr. Shadbolt, and is constructed of a solid cylinder of glass terminating above in a solid
cone, the surface of which has the form of a parabola, and replaces the silver reflecting
surface.

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
consists of a small, flat, circular metallic mirror (a flat lieberkuhn), 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 easily 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 thereis 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
arrangement 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, If
this apparatus be used without due regard to these points, it will be worse than useless.

It has not, however, received the attention its importance deserves. It will probably form
a cheap substitute for an object-glass of large aperture, and to a great extent free us from the
fallacies connected with the examination of objects by transmitted light.

Camera Lucida, and steel disk or Mirror of Sommering.— One of these is requisite for
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 eyepiece. The mirror
of S6mmering 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 in regard to 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 if possible be placed hori-
zontally, and the axis of vision be directed perpendicularly ; the image of the object will
then be seen upon the table, and may be traced with a pencil. If there be no joint to the
microscope, so that the body is fixed perpendicularly, the paper upon which the object is to
be sketched must be fixed to an upright drawing-board placed in front of the microscope ;
but this is a very inconvenient arrangement. A more advantageous method than the latter,
consists in placing a box or board upon which the paper is to be laid, close to and at a level
with the stage, on its right side; on then looking at the object through the microscope with
the left eye and at the paper upon the box with the right simultaneously, the image of the
object may be traced as before; here the camera is not requisite, but considerable practice
is required in applying this method, and it is not so satisfactory as that first described with
the camera. In using the camera, it must be remembered 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.

In using either the camera or the mirror of Sémmering, the eye must be kept exactly in
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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 xxv
is very useful for excluding extraneous light.

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 eva-
poration and allow of their being watched in a living state.

A better apparatus however for this purpose is the 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 off 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; and at one portion of its
margin a little groove should 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 objection
to this being that the mouth of the cup is apt to be split. The manner in which the slide

” is used is this; supposing we wish to follow the changes undergone by some minute alga
or infusorium which we have just detected in a drop of liquid. Itis placed npon a slide
and covered with thin glass; the slide is then laid 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 and 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 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 continuous 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 con-
tact 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.

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 ob-
jects should lie flat in 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 in-
sinuate itself beneath the thin glass cover and the slide in those objects which are mounted
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
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pasted to the slides, not merely upon the slides with a diamond ; and that the colour of the
labels should be different for each kind of object; or if the labels be composed of white paper,
they should be impressed by a coloured margin ; thus those of the Desmidiacew green, the
Diatomacez yellow, &c., so that the various slides when accidentally mixed, after compara-
tive examinations, can be readily replaced in their respective drawers.

Bell-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, as thus protected, an
object under examination can be left without fear of injury or disturbance, and be also pre-
served from dust.

Several smaller bell-glasses of various sizes should also be kept at hand, under which any
objects which it may not be convenient to mount 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 should be 2% inches, and their breadth 1 inch. If longer than this, the ends
are liable to project beyond the sides of the stage, and may be displaced accidentally by
passing the hand to the mirror, or condenser, and they occupy more space in a cabinet than
when of the above size; moreover, there is no possible advantage to counterbalance these
disadvantages. Where the objects are very large, the slide must be proportionately large,
and its thickness greater than usual. The slides should 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 edges are best ground somewhat, to prevent
injury to the fingers. Very delicate structures require to be examined and mounted upon
thin glass. The slides may then be frequently made of wood, sheet-zine, 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 toreduce the thickness of the layer of liquid to a minimum,
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 w%th to the 3zdth of 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
right hand, and rubbing the surfaces with a fold of a cloth, leather, or silk handkerchief
covering the same parts of the left 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 right hand applied to the flat surfaces, and to be drawn slowly through the fold of the
cloth in the left hand as above.

Dipping-tubes.—These are glass tubes varying in length from about 5 inches to a foot,
and in calibre from } to 3 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 ;
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the other end is then immersed in the liquid and brought into contact with, or as near as
possible to the object, and the finger 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 feetid 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 insect, a tadpole, &e., 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, and 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, 4. e. less than 4 inches in length at least ; the spring- (separating-) action shonld
be very feeble ; and the points should be perfectly flat and smooth where they come into
contact. If forceps are shorter than the above length, they are not easily held steadily; if
the spring-action be strong, on holding an object, as in dissection, with the forceps, the at-
tention being perhaps directed to the scalpel, needle-points, &ec., 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  tenaculum-
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 be-
tween 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 forceps ”
with scissor handles areserviceable 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.
Surgeons’ “ 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 Diatomaces, which would be broken by any other instru-
ment. It is used thus: suppose we have a number of Navicule, 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 margiu of the liquid stripe is
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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 bristleinto 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 bristle
will adhere to it, and by gently pressing or rotating the bristle upon the middle of a new
slide, the object will readily adhere to it. The Diatomaces 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 4ad most useful kind of knife for producing thin sections of soft bodies is
that known as “ Valentin’s knife.”” It consists of two 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, also
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 the examination of
animal bodies. Some sections, especially of vegetables, are best made with a razor.

Black and white 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. g. those of in-
sects, &c. These should be fixed with pins upon a piece of cork, to which a plate of lead,
corresponding in size, has been fastened. In many 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 opake object by the aid of the bull’s-eye.

A trough, composed of five pieces of glass cemented together with marine glue, 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 sepa-
rated 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 ;
~ 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 required 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
l-ounce capacity. Each should have a stopper so prolonged as nearly to reach the bottom
of the bottle, its form being conical or rather fusiform. The advantages of this form of
stopper are, that a mere trace or several ordinary drops of the reagent may be applied to



xxiv INTRODUCTION.

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.

Reagents or test liquids.—Some of these should be kept in the test-bottles ; but larger
quantities should also be kept in other stoppered bottles. We give a list here of those test
reagents which are most frequently required ; the method of preparing each, the strength,
&ec., will be found under the respective heads.

1 Sulphuric acid. 2. Nitric acid. 3. Acetic acid. 4. Caustic potash. 5. Chloride of
calcium. 6. Aqueous solution of iodine. 7. Oil of turpentine. 8. Syrup. 9. Acid
nitrate of mercury (Millon’s test liquid). 10. Distilled water.

ZEther and alcohol should also be kept at hand. Chromic acid should be preserved in a
wide-mouthed stoppered bottle, and its solution prepared when requisite, as it easily be-
comes decomposed by dust, &e.

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 100dths, &c. of an inch, is indis-
pensable in micrometric admeasurements (see MEASUREMENT). 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
toooth 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).

4 piece of tin plate, or sheet iron, b or 6 inches square, is requisite. This is supported
upon one of the rings of a retort stand, a tripod, or some equivalent, and heated by a spirit-
lamp placed beneath. Ttis of use in macerating objects upon slides in chemical reagents,
oil of turpentine, or Canada balsam. An elegant substitute is found in the brass table
made by Messrs. Smith and Beck.

Ring-Net.— A very useful piece of apparatus for collecting Desmidiacez, Diatomacez, &ec.,
where entangled amongst Confervee, &c., or forming crusts or films upon other aquatic
plants, consists of a wooden ring about 4 inches in diameter, furnished with a groove all
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 vulcanized Indian-rubber
ring. Thus we have a kind of strainer, and by using several pieces of previously wetted
muslin in succession, 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.

4 single microscope, or some apparatus which will allow of dissection with the aid of
lenses, is essential, provided an erecting eyepiece, or the erector of Messrs. Smith and Beck
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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. We have a very convenient simple microscope made by Mr. Varley.

Leather Case and Collecting Bottles—The Diatomacez, Desmidiacez, and other smaller
Algze, as also the Infusoria, require to be collected and brought home in bottles. These should
be of about I 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 Mr. 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 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 eyepicce of the microscope and the
light. This sereen 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 microscope, 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
position. The whole is then covered with black 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, fastened 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 sereen of this kind.

But few persons have the opportunity of using daylight for microscopic researches,
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 nothing can be better
than this. In a well-trimmed Argand lamp, the light is strong and perfectly steady—two
essential requisites ; moreover, there is no great difficulty in obtaining sufficient light with
it when a power of three thousand diameters is used. A most intense light may be obtained

from the elegant little Camphine lamp of Messrs. Smith and Beck, and this is very advan-
c
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tageous when the most difficult valves of the Diatomaces, &c. are examined with stops and
very high powers and eyepieces, whereby a large amount of light is intercepted.

Mouch 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 opake 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 object-glass, the more clearly will the parts be distinguishable,
whilst in certain opake 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 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 obliquity; 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 surface, 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 circum-
stances : 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 used: with the
object-glasses of high powers the achromatic condenser must be used,and the lower the power
of the condensing lenses the greater will be the amount of light transmitted. The lined ap-
pearances 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: Amici’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 under these circumstances, because it will allow of
the admission of rays of such 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 reflexion
from the mirror, this must be turned aside, and the direct light of the lamp used.

Eleven years ago one of the editors* 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 artificial light,
or to pass the light 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 ascertained 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 reflexion 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

* J. W. Griffith, M.D., Med. Gaz Nov. 13, 1843, and Tulk and Henfrey’s Anatomical Manipulation, p. 184.
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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.

It has been denied that this can be done, but it is as easily done as described. It may
be remarked, that the nearer the coloured glass is placed to the flame the less apparent effect
will be produced, 7. e. the more will the yellow colour be perceptible, and vice versd. 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 we are not aware that the subject has been taken up by any one, or that any experiments
have been made to carry out the idea. It would have two great advantages, viz. that there
would be no diminution 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 diseri-
minate 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 turning the glass round, the light might be transmitted
through either of the differently coloured portions.

II.—~GENERAL METHOD OF DETERMINING THE STRUCTURE OF MICRO-
SCOPIC OBJECTS FROM THE APPEARANCES WHICH THEY PRESENT
UNDER VARIOUS CONDITIONS.

Microscopicand histological appearance, structure and analysis.—Before proceedingto 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 thin transverse sections of it under the
microscope, we find them to present numerous shorter or longer dark and somewhat irre-
gular 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 repre-
senting 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, because most of the descriptions of the structure of bodies, at least
as given by English writers, refer only to their microscopie structure, nay, often to their

microscopic appearance only. These occupy but little time, and readily afford the basis of
c2
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extensive analogical reasoning; a few sections and a glance,—all the parts which appear
round are cells, the elongated parts, fibres, or tubes, &c.,—a hasty comparison of these appear-
ances with others observed in other organisms, with a little analogical reasoning, will yield a
clear and lucid physiological explanation, and perhaps develope a beautiful homology. The
whole may be done in a few minutes, or at the most a few hours!

It is very different, however, with the determination of the histological or true structure.
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 made by an artisan will exhibit cells, laminz or fibres, according to the pre-
conceived 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 been made to resolve the organic basis into its
histological elements by appropriate means. This may be the work of months, and 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.
Yet the two kinds of observations make equal show upon paper. We shall have frequent
occasion to use the above words in the restricted sense ; hence this should 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 for 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 immersion
or maceration, if dry, in water or oil of turpentine; sometimes the aid of heat is necessary,
and they may even require to be boiled in these liquids, either upon a slide placed upon the
tin plate 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 or card-board, each
having a piece cut out of the middle. A piece of thin glass, rather larger than the
aperture, should then be cemented by marine glue or Canada balsam to one side of the
card, and a slide is thus prepared; 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 structure
very delicate, it must be crushed, so that some of the fragments may lie perfectly flat upon
the slide. See also the article PREPARATION.

But the points to be determined in regard to the different parts of an object, may be best
treated separately.

The examination of a microscopic object must comprise,—a, the mzcroscopzc analysis,
including,—1, the form ; 2, the colour; 3, the structure of the surface; and 4, the internal
structure : &, the histological analysis, in the sense already explained: c, the qualitative
chemical composition ; and d, the measurement.

A. Microscoric ANALYSIS.

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
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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
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
ther, chloroform, 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 objeets,
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.

¢. 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 should always be carefully described, and its cause
accurately determined. It most commonly arises from,—1, partial absorption ; 2, the pre-
sence of pigment, or other colouring matter; 3, from iridescence ; 4, from polarization, &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. Inmany 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-chemieal analysis, as it has been called,—or by ordinary che-

- mical analysis. When the colouring matter is of organic nature, and when its composition
cannot be determined, or it has no definite name, it is called pigment. Objects coloured by
pigment, metallic oxides, or other colouring matters, are best examined by direct (unot
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 transmitted and reflected light.
Example : a brown or black hair of an animal.

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
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or granular powder; as a white animal hair first macerated in solution of ferrocyanide of
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 colour-
less basis.

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, be-
cause 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 irregularities of
structure, frequently depressions or grooves, and sometimes cavities containing air, &e. Ob-
jects 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 found 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 Diatomacez 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 varians,
and Borreri, species of Nitzschia, &c., where they had not been previously detected, and there
they are present. Again, the colours of the dried valves of the Diatomacez, 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 by reflected and transmitted
light, and by direct and oblique light, which we have stated to be characteristic of the pre-
sence 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-
tum. Certain cases, referable to this head, require special notice. Thus it sometimes be-
comes a question whether a very minute red spot, visible in an Infusorium, Alga, &e., 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 pigment, 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
object 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. Moreover, on altering
the focus of the object-glass, the colour will be found to change, when not arising from
pigment.

The colours of thin plates may be mentioned here; but they 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 under surface of the scales of various fishes.
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4. The colour arising from polarized light is noticed under ANALYTIC CRYSTALS,
DrcarorsM, and POLARIZATION.

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
reflexion 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, &e.; 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),
in white paper, the two varieties of tubercle, &e.

3. Structure ¢f the Surface—a. When an object is of comparatively large size, the struec-
ture of the outer surface is in general easily determined by examining it with reflected light,
i. e. as an opake object, illuminated by the side-condeuser; but when the objects are small,
sufficient light cannot be thrown upon them with ordinary condensers ; recourse must then
be had to Dr. Brooke’s reflector (p. xi); and this, because it enables us to examine the most
minute objects under the conditions in which we can most easily judge of their structure
from their appearance.

b. When this apparatus is not at hand, our judgment must depend upon the appearances
presented under the action of transmitted light. And here we meet with a difficult task, in
accomplishing which, the following questions are constantly presenting themselves: Do cer-
tain spots, lines or other markings visible upon the surface, represent elevations or depres-
sions? Are they cavities in the outer portion or layer of the object? Are they foramina or
holes? Are they granules of pigment, or rows of them? 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 vary 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 are, however, 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 object-glass
with the fine movement, the structure first brought into focus 1s the uppermost. Thus, the
inner surface of the under membrane of the elytrum of the stag-beetle (Lucanus cervus), is
covered with very minute hairs projecting from the surface (PL 27. fig. 2). On placing
this with the inner side uppermost and adjusting the object-glass as just deseribed, 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 or filaments project from a surface, their relative position may
be easily 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, Infusoria, &e.

e. Cilia npon 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 coloured insoluble particles with the
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water in which the objects are contained ; of course this is 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.

f. The nature of many markings, spots, &e. is best determined by comparing the effects of
the refraction of the transmitted light at different foci 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 turpentine, which has
been digested with alkanet root so as 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 for-
wards 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 distingnished by their red colour. On examining the slide
with a tolerably high power, all the globules will appear bounded by a black circle, and pre-
sent a luminous point in the centre, when viewed separately, and the focus suitably ad-
justed 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 (P1. 40. fig. 1 a), these are globules
of water surrounded by oil ; others will become darker under the same circumstances (P1. 40.
fig. 1b), and very luminous as the object-glass is raised (Pl 40. fig. 1 ¢), these are globules
of oil; and the nature of the components of the compound globules may easily be deter-
mined by the occurrence of the same phzenomena. The globules of oil, being more highly
refractive than the water, act like little convex lenses; whilst the globules of water sur-
rounded by the oil, exerting a lower refractive power than the latter, act like concave lenses,
and their centre appears luminous, because the rays which traverse them diverge as they
ascend, as if they emanated from a virtual focus situated beneath the globules, or on the same
side of them as the mirror. .

The same phaxnomena 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.

9. 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 ele-
vations 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 (P1. 25. fig. 1 5); hence they con-
sist 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 versd.

‘When an isolated granule of pigment or of any opake substance is brought into focus, on
raising the object-glass, a luminous spot appears to occupy its place; hence it agrees so far
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with a highly refractive granule. The appearance, however, arises from diffraction, and
may 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 (Pl 25. fig. 15). When the substance of the object is somewhat
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.

k. If it can be shown that the parts corresponding to the dots are depressed helow the gene-
ral surface, and the dots or depressions present an angular outline, these dots cannot possi-
bly 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 exerted 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 hecome approximated to the inner, and thus no space be left for the air
to enter; as in the exuvie of a Trifon for instance.

1. In brittle objects, as the siliceous valves of the Diatomaces, the examination of the mar-
gins of the fractured 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 required for the intermediate
thicker parts. In the valves of the more delicate Diatomacesw (Gyrosigma, &c.), in which
this observation is difficult to be made, the point is important that the line of fracture of the
broken valves passesthrough the rows of dots or the dark lines corresponding to them, show-
ing 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 Diatomacez, especially the species of
Gyrosigma, has long formed a much-disputed point. The continental microscopists take
little or no notice of them; in fact, they are not generally acquainted with them, because
they do not comprehend the importance of the use of either the condenser with its stops, the
adjustment for the thickness of the glass cover, or the methods of compensating for the defi-
ciency of angular aperture which their glasses possess; and without attention to these circum-
stances they cannot be seen. 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 lines separating them (P1.11. fig.47); and this,when all parts of the
object are best in focus, for when the object-glass is elevated or depressed, the whole becomes
indistinct. The black dots in this instance clearly coincide with the depressed portions of
the surface of the valve. On examining a fragment of the valves of a Gyrosigma strigosum
or angulatum, &c., exactly the same phaenomena’are witnessed when the parts of the object in
view appear at their most distinct focus, the black dots being hounded by angular short con-
tinuous lines, giving them the appearance of being distinctly hexagonal. On inclining the
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mirror somewhat, so as to render the light transmitted through the object unequally oblique,
the appearances will be reversed, a number of luminous dots being visible, bounded by dark
lines. In Pl 11. fig. 41, is a diagram of a portion of a valve of Gyrosigma engulatum,
magnified to the enormous extent of 15,000 diameters, taken from a photograph lent us by
Mr. F. H. Wenham (the lights and shades being, however, reversed) ; and Pl 11. fig. 48
represents a portion of a valve of Gyrosigma strigosum, magnified4700 diameters, as seen under
our own microscope. The black hexagonal dots in the latter figure correspond to the black
dots seen in Isthmia, and represent the depressed portions of the valves. The article Dra-
TOMACEE 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 objects by variation of the angular aperture of the object-glass, and of the degree of obli-
quity of the transmitted light. But we may remark here, that these dots must not be com-
pared to cells, but to the depressions found upon the seeds of the white poppy, Parame-
cium, &e., 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.

n. 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 saccharine 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 transpa-
rent 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 ex-
amined. Sometimes the polariscope is of use ; the general substance may polarize light, but
the foramina will not do so of course. Charring the structure, or colouring it with re-
agents, 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 distinet by oblique light, but the reverse.

- 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 mistaken for
granules of pigment: immersion or maceration of the structure in oil of turpentine will,
however, 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 sections will exhibit
furrows, which may be recognized as directed above. In distinguishing foramina, the higher
the power employed the less is the difficulty.

¢. It has sometimes to be decided, whether certain dark lines visible at the surface of objects,
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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 object when illuminated by reflected light, or a hollow cone of
oblique rays, such as is obtained on using the achromatic condenser with the central 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, &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 flat 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.
For further particulars see PHOTOGRAPHY.

A portion of a valve magnified in this manner is represented at Pl 11. fig. 41.

4. Internal structure.—We must be understood here as referring to the general structure
of an ohject, 7. e. whether it is solid or cellular, &c. ; 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 and homo-
geneous, or whether it represents a cell, . 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 some-
times easily distinguishable on examination by transmitted light, especially when its thick-
ness is considerable. But when the outer coat is thin, these are difficult to distinguish; re-
course must then be had to other means than simple inspection ; and these will vary accord-
ing to the nature of the object, and especially the softness of its cell-wall. Sometimes
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 ; whilst if 2 saturated
solution of some salt, as chloride of calcium, be added, it will become wrinkled and col-
lapsed. On treating a solid or homogeneous body with water, it remains unaltered, or per-
haps swells slightly ; but on treating it with the solution of chloride of caleium, no wrinkling
or contraction occurs, and its appearance is unchanged. If the outer coat be firm and re-
sisting, 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



XXXVl INTRODUCTION.

collapsed, whilst the former retains its shape ; this is the ordinary occurrence in young vege-
table 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 solu-
tion, 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 caleium is a highly refractive liquid ;
hence it frequently renders globules so transparent, that they are almost or completely in-
visible, and thus apparently dissolves them ; sometimes also it really dissolves them. More-
over, 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 frequently seen
in the Desmidiacex ““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 struc-
tures, 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 allowing
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 eellular 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 is 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 distinet by the addition of
reagents, and in some cases can alone be distinguished by their use; thus the nuclei of ani-
mal cells are at once made evident by the addition of acetic acid, &c.

‘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.

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 ccrtain stage by the addition of water, &e. In regard to those
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objects whose morphological elements have become altered by individual growth, &e.,
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 mor-
phological 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 synthesis. 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 development, and
comparing the changes undergone by their constituents. It requires special care in con-
troling the identity of the objects.

C. CuemicaL REacTioNs.

We cannot too strongly insist upon the necessity of investigating these in the case of
all objects submitied 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 form, 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 only give here a brief
sketch of the manner in which the micro-chemical analysis of a substance may be con-
ducted, 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 should 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 quan-
tities 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-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-bottles). '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
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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 removed either by the blotting-paper
or evaporation. On then covering the object with the thin glass, and adding the re-
agent 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 as 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 tin plate mentioned at p.xvi. 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 miea, 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 origin, 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 experiment 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 add here a few only 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, principles 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, &ec. When cold, it separates all proteine compounds from fatty matters, &e. It also
removes the foreign compounds with which the cellulose of the epidermal structures of
plants is often imbued.

2. Solution of iodine (in water) dyes most animal and vegetable substances brown ; ren-
ders also carbonate of lime brown ; colours starch, certain cell-walls of vegetables, amyloid,

* the amylaceous bodies of the human brain, &e., 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 compounds
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.
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4. Muriatic acid with heat colours the proteine compounds. (See ProTEINE CoM-
OUNDS.)

5. Acetic acid brings into view the nuclei of animal cells and tissues; dissolves many
alts, &e.

6. Dilute nitric acid (20 per cent.) coagulates albumen, renders unstriped muscular fibre-
ells very distinet, &ec. Strong acid by boiling removes all but the cellulose from woody
bre.

7. Millon’s test-liquid for proteine compounds. (See MiLLoN’s TEsT.)

8. Ather dissolves fatty and resinous matters, &ec.

These are perhaps the most common reagents which the experimenter will be called upon
touse. 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 frequently throw great

light upon the distinction of chemical precipitates of closely approximative chemical pro-
perties.

D. MEASUREMENT.

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 dis-
similar nature present exactly or nearly the same appearances when examined with different
powers. The dimensions should invariably be added to the deseription of microscopic
bodies, and when figures are given, the number expressing the linear amplification of the
objects should be placed near them.

A striking instance of the careless manner in which conclusions are formed from micro-
scopic appearances, and of the importance of attending to the size of objects, occurred a few
years ago, and a sketch of it may serve to impress this importance upon the mind. A
diligent microscopic observer discovered a few rounded bodies, the nature of which was
unknown, in some human secretions. Another microscopic observer, apparently not
acquainted with the method of determining their nature, examined various substances used
as food, and in bread detected some of the spores of a fungus, somewhat resembling the
former in appearance, although but slightly. The conclusion was at once formed that
the two kinds of bodies were of identical nature, and the result was laid before a Society
which ought to have been learned in these matters, but no one detected the error. On sub-
sequent examination, however, it turned out that the former bodies were about twelve times
the size of the latter, and asthe smaller bodies were known to be in the mature state, the size
alone would have afforded sufficient evidence of their distinct nature. It might, perhaps,
be truly stated, that nine-tenths at least of the figures of objects which are published, are
of no real use, because their size is not expressed ; hence an observer is incapable of com-
paring the appearance presented by any object before him with the figures, or of comparing
the results of his investigations with those of others.

Directions for determining the measurement of objects are given under the head
MEeASUREMENT. It must always be expressed in fractions of an English inch.

In conclusion, we must remark, that the observations given in this Introduction are not
offered as by any means complete. They will, we hope, however, serve to show those who
have not kept their eye 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 some-



x1 INTRODUCTION.

thing like a definite plan. They may also serve to refresh the memory of those who are
aware that such means exist, but who do not take advantage of them.

The following list of incongruous materials, forming an analysis of the second part of the
Introduction, may serve torecal to the observer the most important points to be looked for,
and the means of discovering them.

Microscoric ANALYSIS. FYorm:—a, outline; b, rolling over; e, side view; d, 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-
Sfractive liquids, action of transmitted and reflected light ; compression ; 4, polarization, &e.

Surface :— Reflected light (Brooke’s apparatus) ; projections ; cilia, margin, iodine, desicca-
tion, fine particles; hairs, crystals, upon or beneath the surface; tubercles, ridges, folds,
side view; effects of altered focus; fracture; foramina, polariscope; illusory lines, dif-
fraction ; 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 acid; nucleolus, vacuoles.

HI1sTOLOGICAL ANALYSIS.— Reagents; maceration, development.

Micro-CHEMICAL ANALYSIS.—Washing ; heat ; red heat, odour, ask ; reagents, con-
tact with reagents ; potash, iodine, sulphuric, muriatic, nitric, acetic acids ; Millon’s test ;
sulphuric acid and syrup ; sulphuric acid and iodine ; @ther, &c.

MEeASUREMENT.—In fractions of an English inch (not line nor foreign measures).

BisrLiograPHY.—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, &c. &e.

MicroscoPES, APPARATUS, and OBSERVATION. Quekett on the Microscope, 2nd ed.,
1853 ; Brewster, Treatise on the Microscope ; Ross, Art. < Microscope’ in the Penny Cyclo-
pedia; Dujardin, Observateur; Mandl, Traité pratique du DMicroscope, Paris, 1839 ;
Chevalier, Traité des Microscopes, &c., Paris; Tulk and Henfrey, Anatomical Manipulation ;
Von Mohl, Micrographia (German); H. Schacht, Das Microscop (German, translated by
Currie, 1853) ; Harting, Het Mikroskoop (Dutch ; extracts in Edinburgh Monthly Journal of
Medical Science, 1852); Carpenter, article ¢ Microscope’ in the Cyclopedia of Anatomy
and Physiology ; Transactions of the Microscopical Society of London, and Quarterly
Journal of Microscopical Science (passim), &e. &c.
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ACALEPHAE.——A classinthe Animal King-
dom, commonly known as Sea-nettles, on
account of their producing a sensation of
urtication when touched, or Jelly-fishes, from
their gelatinous consistence.

They are transparent, floating and free,
discoid or spheroid, and vary in size from
an almost invisible speck to a yard in dia-
meter. Their organs are arranged in a ra-
diate manner around a central point and lon-
gitudinal axis, which are occupied by the
digestive apparatus. The disposition of the
parts is generally quaternary.

The body is usually composed of a trans-
parent gelatinous substance, closely resem-
bling the vitreous humour of the eye in the
Vertebrata, and consisting of delicate and
transparent polyhedral cells of various sizes

Afilled with colourless liquid ; these are some-
times nucleated, at others not.

The cutaneous surface of the body is co-
vered with a very delicate epidermis (P1. 40.
fig. 2). Cilia exist on various parts of the
body, especially the arms, tentacles, cirrhi,
&ec. ; upon which also peculiar stinging organs
and organs of adhesion occur. In those spe-
cies which are notorious for their stinging
powers, these stinging organs are also situ-
ated in aggregations beneath the epidermis
of the body. The stingmg organs usually
form oval capsules, in which 2 spirally coiled
filament is enclosed (Pl 40. fig. 3 a, 3);
this flies out on the slightest touch, with the
capsule to which it is attached, from the
irritated part of the skin (P1.40.fig. 3¢,d).
In some Acalephz, 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. It would be of
great interest to determine whether these
stinging organs give indications of the pre-
sence of formic acid, as they much resemble

in appearance similar organs occurring in
Hydra, in which we have met with such in-
dications. Near the surface of the body and
between the cells composing its substance,
pigment-cells frequently oceur, some of
which are isolated, others aggregated into
groups. The paler and more delicate co-
lours are said to arise in some instances
from pigment uniformly dissolved in the sub-
stance 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.
These muscles appear to be transversely stri-
ated.

The floating and locomotion of these ani-
mals is aided by larger or smaller cavities
filled with air.

The nervous system consists of a ring with
eight ganglia swrrounding the cesophagus,
with delicate filaments issuing from them,
and a single ganglion at the opposite end of
the body; and in the Meduse there are
ganglia at the bases of the tentacles.

The organs of sense consist of tubercular
or spathulate bodies situated at the margin
and end of the body, and connected with ad-
joining ganglia. These were regarded as
organs of vision ; and consist essentially of a
membranous capsule containing a clear liquid
with ecrystals of carbonate of lime, and some-
times a red pigment (Pl 40. fig. 5). But
as many of them contain no pigment, they
have been considered as of anditory funection,
and the crystalline bodies as otolithes.

The digestive cavity is lined with ciliated
epithelinm and furnished with distinct walls,
which are directly continuous with the gene-
ral parenchyma of the body, so that there is
no abdominal cavity. The mouth is either
single and central, or multiple. In the former

B
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case, it is sitnated in the middle of the under
side and leads into a stomach, which is fre-
quently furnished with cwecal appendages.
When several oral apertures are present,
either several cesophageal canals conduct 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.

he respiratory system consists of vessel-
like canals traversing the body, filled with
water, and either terminating in the gastric
cavity or opening externally. These are lined
internally with cilia, and represent a water-
vessel system.

The blood-vessel system consists of a set of
closed vessels with very delicate walls, ac-
companying and enclosing the water-vessels,
and containing a coloured liquid with co-
loured globules, representing the blood. But
there is no regular circulation ; the indivi-
dual parts of the vascular system contract
here and there irregularly, whence the blood-
corpuscles become moved very slowly and in
no definite direction. Neither are the blood-
vessels lined with cilia.

The Acalephe are propagated by the for-
mation of ova, and according to the plan of
alternation of generation. They are either
hermaphrodite or unisexual.

The reproductive organs of the two sexes
frequently so closely resemble each other in
colour, external form and arrangement, that
they might easily be mistaken for each other,
without examination of their contents. They
form either utricular or strap-shaped stripes,
Flaced at various parts of the body. In the

ormer case, the spermatic fluid and the ova

are evacuated through distinctexcretory ducts;
in thelatter, the spermatozoa and 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 surrounded by a single
very delicate capsule, and the germinal ve-
sicle 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 li-
nea{, at others one end is rounded, the other
prolonged into a capillary appendage (Pl.
40. ﬁg?5*). R e

The developmental metamorphosis of the
Acalephee (Meduse) is very remarkable.
When the ordinary process of segmentation
of the entire yolk is completed, the ova be-
come converted into ovate infusoria-like em-
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bryos (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 extremityto some
body; arms then shoot out from the unat-
tached extremity, between which the mouth
of the polype-like animal is developed
(PL. 40. figs. 7 & 8). At this stage of de-
velopment the larvee multiply by the forma-
tion of gemme (PL 40. fig. 9 a), and off-
sets or stolons (Pl 40. fig. 95); and ulti-
mately undergo transverse division, which
takes place as follows :—the larvee grow in
length, and the body becomes constricted into
several segments, from each of which eight
bipartite processes shoot out in a whorl
(P1. 40. fig. 10). The segments of the body
then separate from each other seriatim, from
before backwards, swim about with eight rays,
and at last become gradually developed into
perfect Medusee. Many of the Medusz are
phosphorescent, and render the sea luminous.

BiBriograPHY. Eschscholtz, System der
Acalephen, Berlin, 1829; Will, Hore Ter-
gestine, &c., 1844 ; Ehrenberg, Abhandl. der
Berl, Akad. 1835; Art. Acalephe, Todd’s
Cycl. Anat. and Phys. (R. Jones); Art. Ovum,
id. (A. Thomson); Siebold, Lekr. d. Vergl.
Anat.; Owen, Lectures on Comparative Ana-
tomy ; Huxley, Phil. Trans.1849; Leuckart,
Siebold and Kolliker’s Zeitschrift fiir Wiss.
Zool. Bd. 3, 1851 ; Lesson, Suites & Buffon
(Zoophytes Acaléphes); Wagner, Icones Zoo-
tomice.

ACANTHACEZE.—The seeds of many
genera of this family are clothed with hairs
composed of hygroscopic cells, containing
unrollable spiral fibres or detached rings.
Among these are, Acanthodium spicatum, De-
lile, Blepharis, and Ruellia formosa. Other
species and genera have the hygroscopic cells
destitute of internal fibre, as Ruellia litto-
ralis, Phaylopsis glutinosa, Barleria nocti-
flora, Lepidagathis, &c. Further particu-
lars respecting the hygroscopic cells will be
found under CELL-MEMBRANE and SPIRAL
STRUCTURES. Seealso ACANTHODIUM and
RUELLIA, and for a similar phznomenon in
other families, CoLLoMIA,COBEA,SALVIA.

BisL. Kippist, On the existence of Spiral
Cells in the seeds of Acanthacee. Linnean
Transactions, vol. xix. p. 65.

ACANTHODIUM. (Flowering Plants,
fam. Acanthacee).—Mr. Kippist thus de-
scribes the appearances presented by the hairs
uFon the seed of Acanthodium spicatum, De-
lile. The entire surface of the seed is clothed
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with hairs of whitish colour, appressed and
closely adherent in the dry state, being ap-
ﬁenﬂy glued together at their extremities.

en 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 direc-
tions like plumes, and forming a very beau-
tiful microscopic object. The free portions
of the cells elongate so as to separate the
coils of one, two, or occasionally three in-
ternal spiral fibres, which are sometimes
branched and not unfrequently broken u
into rings ; at the lower part of the cells the
turns of the spiral are connected by perpen-
dicular processes so as to convert the spiral
into a reticulated structure. See SPIRAL
STRUCTURES of plants.

BiBL. Linnean Transactions, xix. 65.

ACAREA.—A family of Arachnidous ani-
mals belonging to the (3rd) Order, Acarina
(see ARACHNIDA).

ACARINA.—An order of ARACHNIDA.

ACARUS (Tyroglyphus).—A genus of
Arachnidous animals, belonging to the order
Acarina and family Acarea.

Char. The body presents a transverse fur-
row between the 2nd and 3rd pairs of legs;
legs nearly equal, entire, and terminated by
an acetabulum.

These animals are commonly called mites,
and every one is familiar with them as occur-
ring in cheese, sugar, and flour, &c. The
parts of the mouth, and basal joints of the
legs, &c. of the Acari can be best made out by
crushing the animals upon a slide with a thin
glass cover; then washing away the exuding
substance with water, as directed in the
Article PREPARATION ; sometimes hot so-
lution of potash is requisite, with the subse-
quent addition of acetic acid and further
washing. When subsequently dried, and
then immersed in Canada balsam, the vari-
ous parts become beautifully distinct and
may be permanently preserved.

1. Adc. domesticus (Pl. 2. fig. 1), the
common Cheese-mite. Body oval, soft,
whitish, turgid and furnished with long fea-
thery hairs (6). 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 de-
pression. In its natural state it apYears
conical (d), and is furnished with two large
mandibles; these consist of a soft retractile
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basal joint (e), and a second dilated, non-re-
tractile joint (f) resembling the fixed claw
of a lobster, and a moveable piece (f) work-
ing against the latter. The two last pieces
are toothed where in contact with each other.
These mandibles can be advanced separately
or together, and be separated or approxi-
mated. When in a state of repose, they form
as it were a roof above the labium. The
labium (g) is quadrilateral, elongated, notched
at the end, thin anteriorly and in the middle,
and consolidated laterally with the palpi,
which are 4 or 5-jointed (k%). 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 joimt or
femuris larger and longer than those next it ;
the sixth jont is long and thin; the seventh
joint is furnished with a cordiform membra-
nous 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 consists
of them, with their eggs and excrement.

2. dc. longior. Body oblongo-ovate.
Found upon Gruyére and Dutch cheese (Pl
2. fig. 2).

S.g Aec. bicaudatus. Abdomen furnished
with two pediform tubercles, beneath the
base of each of which is a stigma. Found
upon the feathers of an ostrich.

4. Ae. farine. TYound in bad flour.
DeGeer, Mém. vii. p. 97. pl. 15. fig. 15.

5. Ac. destructor. Somewhat resembles
Ac.domesticus, but said to differ in not having
the rostrum and the reddish legs, and in
having long black hairs. It feeds upon the
contents of entomological cabinets, especially
butterflies. Schrank, Enum. Ins. Austrie,
sp. 1057 ; Lyonet, Mém. Mus. xviii. p. 284.
pl. 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 differs
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.

é.l Ac. lactis. TFound upon preserved
cream. Fabricius, Spec. Ins., ii. 490.

7. Ac. Dysenterie. Nyander, Amenit.
Acad.v.p.97 ; Linn. Gmel. p. 2929.2 Found

B
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in the dejections of dysentery; also in old
casks.

8. dc. passerinus. Found upon young
birds. DeGeer, vol. vii. 139. Ae. chelopus,
Herm. Mem. Apterol. p. 82. pl. 3. fig. 7.

9. Aec. passularum. With two very long
buccal bristles; it lives upon dried figs, and
other saccharine fruits. Hering, Nova Acta
Nat. Curios. xviii. p. 618. pl. 45. £. 14-15.

10. Acarus plumiger, Koch, Deutschl.
Crust., &ec. fasc. 5. pl. 15, is said to have
feathery hairs; but this is probably the case
in all the Acari, and certainly in many of
them (Pl. 2. fig. 1 5). Probably in de. plu-
miger this supposed peculiarity is distinguish-
able with a low power, under which these ani-
mals have been usually examined.

Some other 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 entire, with acetabula.

11. 4. (GL.) prunorum. Found on dried
plums. Hering, Nova Acta Nat. Curios.xviii.
p. 619. pl. 45. f. 16-17.

12. 4. (Gl.) kippopodos. Body as broad
as long, very acute anteriorly, entirely co-
vered with short hairs; a minute projection
at the end of the abdomen. Found upon the
crusts of uleers on horses’ feet. ering,
Nov. Act. Nat. Curios. xviii. 607. An unde-
scribed Acarus has also been mentioned as
occurring upon the feet of sheep affected
with the canker. Grognier, Zool.veter.p.233.

13. 4.(Gl.) cursor. Found in the feathers
of the owl and in the cavities of the bones
of skeletons. The hairs are jointed. Gervais,
Ann. Se. Nat. 2 sér. xv. p. 18. pl. 2. £. 5 a.

14. A.(Gl.) (Sarcoptes) palumbinus. On
the pigeon. Koch, . c. fasc. 5. pl. 12.

Some other species have been insufficiently
examined.

15. de. avicularum, DeGeer, Mém. vii.
106. pl. 6. fig. 9. Louse of the grouse.
Lyonet, Mém. Mus. xviii. 281. pl. 15. 1. 16.

16. Adc. marile, Gervais, Dict. Sc. Nat.
Suppl. 1. 45.

17. Aec. favorum. Found in old honey-
combs. Herm. Mém. Apterol. p. 86.

18. Aec. fungi, Herm. I. c.

b. Myobia (Heyden). Body elongate,
many-lobed ; legs entire, the posterior ones
largest. The type of this genus is

19. 4. pediculus musculinus, Schranck,
%. 501. pl. 1. f. 5. Sarcoptes musculinus,

och, Deutsch. Crust. &c. fasc. 5. pl. 13.

c. Hypopus. See Hyporus.

BisL. Duges, dnn. d. Sc. Nat. 2 sér. ii.
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ACEPHALOCYSTS.

p-40; Koch, Deutschl. Crust.; Walckenaer,
Aptéres, 3.

ACAULON, C. Miiller.—A genus of Phas-
cacez (Acrocarpous Mosses), including cer-
tain species of Phascum of Schreber, &c.

1. A. muticum, C. Miill.=Phascum mu-
ticum, Schreb.

2. A. triquetrum, C. Miill.=Ph. trique-
trum, Spruce.

ACEPHALOCYSTS.—A term used to
denote certain simple sacs filled with a trans-
parent liquid, found in the bodies of animals,
and usually known as Hydatids by patholo-
gists. They were formerly regarded as para-
sitic animals, or entozoa, but recent observa-
tions have tended to show that they consist of
the eysts of Echinococci, from which the ani-
mals have disappeared by death and dissolu-
tion, or in which the entozoa have not been
formed, orin whichtheyhave been overlooked.
The eysts in which many hydatids are deve-
loped, contain at first only an amorphous sub-
stance or a liquid. At a later period their real
nature is determined by the presence of the
included entozoa. But it appears that in
some of them the entozoa are never formed.
The sacs or vesicles are described as oval or
somewhat spherical; developing smaller
cysts between the laminz of the parent,
which are discharged from its inuer or outer
surface. 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 closely resembling albumen in
properties. Regarding these bodies as ani-
mals, two species have been distinguished :—

A.endogena(socialisvel 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 pa-
rent.

A. exogena: in this, the progeny is deve-
loped from the outer surface. It is said to
be found in the ox and other domestic
animals.

The cysts found attached to the choroid
plexus of the human brain, have been denied
to be hydatids by pathologists, and con-
sidered merely to arise from accidental dis-
tension of the coats of the veins. Dr. Bel-
lingham however has found that they develop
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granules which are detached from the inner
surface of the parent cyst. In the examination
of cysts supposed to be hydatids, careful
search should be made for the hooks of Echi-
nococcus, which can frequently be found
when no further remains of the body are di-

stinguishable. These hooks are figured in
PL 16. fig. 1. See EnTozoA and Ecni-
NOCOCCUS.

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
aleoholic 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 fermentation
and in distillation, as well as a component of
the natural plants, mostly combined with
lime or potash; it is also a rare constituent
of some mineral waters.

The only salts of this acid requiring men-
tion, are the acetate of copper (neutral),
which is made by dissolving common verdi-
gris in excess of dilute acetic acid, filtering and
crystallizing upon the slides. The erystals,
when mounted in Canada balsam, exhibit
well the phznomena of dichroism. Pl 31.
fig. 2.

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
distinet. The ordinary strong acid (sp. gr.
1048) should be used.

ACHETA.—A genus of Orthopterous in-
sects, one species of which, 4.domestica, the
house-cricket, is familiar to everyone. 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) and the gizzard (Pl. 27. fig.1). These,
as also the curious mechanism by which the
chirping noise of the male is produced, are
described under INsecTs.

ACHLYA, Nees (Saprolegnia, Kiitzing).
—A genus of Siphonez (Confervoidesx). Re-
markable microscopic plants, here referred
to the Algz, but by some accounted as Fungi.
They are found growing parasitically upon
the bodies of dead flies lying in water, also
upon fish, frogs, &ec., and in some cases upon
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decaying plants. To the naked eye they ap-
pear like colourless minutely 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, colour-
less, tubular filaments, spreading out in all
directions, with or without lateral branches;
these erect filaments arise from a kind of my-
celium of ramified filaments lying upon the
object upon which the plant grows. The
erect filaments are devoid of septa, narrowed
upwards, and vary in thickness, being usually
of smallest diameter in those cases where
they are closely crowded ; 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
ph@nomenon of the circulation of cell-con-
tents, such as is met with in the hairs of Tra-
descantia, &e. 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 lodine ; no trace of starch or of
chlorophyll 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. The latest writer on this
subject, A. de Bary, separates Achlya proli-
fera, Nees, from Saprolegnia feraz, Kiitzing,
referring to the former the Saprolegnia fe-
rax of Carus and the Saprolegnia capituli-
fera of Alex. Braun, to the latter the Acklya
prolifera of Carus, and, doubtfully, the S.
molluscorum of Nees and Gruithuisen. The
distinetion between these lies in the details
of the formation and emission of the active
gonidia or zoospores. The following is a
description of the phanomena as presented
by two of the forms :

1. Achlya prolifera, Nees (Saprolegnia
capitulifera, Al. Braun).—In about thirty-six
hours after the appearance of a specimen on
any body, the apices of the erect filaments
exhibit remarkable changes. The granular
protoplasm, which at first was equally dif-
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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
off above. At this time the dense mass of
contents thins off gradually below into the
protoplasm of the lower part of the tube,
but 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.  Simultaneously with the for-
mation of the septum, a little projecting
pouch or beak is developed at the summit,
or sometimes a little below this, on one side;
and the contents, becoming still more con-
densed, again apply themselves as a thick in-
vestment 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 commencing at the
summit of the sporange and becoming com-
pleted gradually from above downwards. The
end-cell is now a clavate sporange filled with
numerous polyhedral or globular new “ pri-
mordial cells,” in the development of which
from the contents of the general mother-cell
no trace of nuclei or “ special-mother-cells ”
can be detected ; their size is about 1-2700
of an inch. These primordial cells, the
mother-cells of the gonidia, have clearly-
defined outlines, but are still connected to-
gether by a gelatinous substance, in which
they are completely imbedded, and which
seems to have been secreted by themselves,
as the entire protoplasm of the sporangial
parent-cell has heen previously converted
mto daughter-cells. These daughter-cells
then become retracted from the walls, and
accumulate in a dense, rather confused-look-
ing mass in the centre of the sporange; en-
dosmose of water through the now bare cel-
lulose 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 daughter-
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
daughter-cells, before this emission of the
latter ; on the contrary, while in the spo-
range, they adhere so closely that their shape
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is scarcely distinguishable, and it is only
when the greater portion have escaped, that
it is perceived that the pressure had caused
them to assume a spindle-shape. As the
emission of the daughter-cells goes on, those
escaping first are only removed so far as to
make room for their successors, and the
whole remain adherent together as a glo-
bular mass or “ capitule” seated on the apex
of the sporange; they re-assume, more or
less completely, the spherical form, by de-
grees, after they have escaped from the spo-
range ; those which can expand freely be-
come globular, those pressed upon by their
fellows become polyhedral. At the time
of emission, these daughter-cells exhibit a
double line at the circumference, which
seems to indicate the thickness of the ¢ pri-
mordial utricle.” Soon after the expulsion
another delicate line is detected external to
these, and this indicates a newly produced
envelope, which becomes thicker with age,
and after a certain time can be coloured blue
by sulphurie acid and iodine, which demon-
strates its composition of cellulose. Appli-
cation of a strong acid is necessary for this
purpose.

The globular head of daughter-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 birth,
each of them, to a zoospore or active goni-
dium. Neither the motion nor the appear-
ance of the cilia follows the expulsion imme-
diately, but takes place after the gonidia have
increased somewhat in size and acquired an
ovate form. The duration of the motion
lasts from a few seconds to a few minutes,
after which the spore sinks to rest and begins

- to germinate. The gonidia possess no cellu-

lose 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 pa-
rent vesicle, and which at all periods exhi-
bited a lighter tint, indicating a vacuole in
the protoplasmic mass. If the expulsion of
the gonidia is prevented, as occurs some-
times when the plant is kept under the
pressure of a glass slide, in too little water,
In_microscopic investigation of it, the go-
nidia germinate within their cell-membranes,
which, instead of discharging active zoo-
spores, emit germinating prolongations, just
like those issuing from the single germina-
ting gonidia. These spread out here in all
directions from the globular capitulum, still
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seated on the end of the sporange. During
the formation of these sporanges and the go-
nidia, after the septum has been completed,
the tube sends out lateral branches from just
below it, which sometimes equal the spo-
range in length by the time the latter dis-
charges its contents; then this branch be-
comes developed as a sporange, 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 spo-
range. Sporanges of a third rank may suc-
ceed to those of the second rank, and so on,
until the plant has exhausted the supply of
food at its service.

Achlya prolifera also produces, though
more rarely, globular or spindle-shaped spo-
ranges, borne on special,short, lateral branch-
es, in which are developed 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 pre-
sent in a sporange. When a number occur
in a spindle-shaped sporange, they are ranged
in two rows, alternately, 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
1s thrown in.

2. Achlya prolifera of Pringsheim, Unger,
Carus and others (Saprolegnia feraz, Kiitz-
ing), differs from the true 4. prolifera in two
important points :—1. The sporanges do not
produce the capitules, by the accumulation of
the daughter-cells giving birth to the active
gonidia at their summits, but the active go-
nidia are produced directly from the contents
of the sporange, and begin to move even
before they escape from this. 2. The later
sporanges are not formed by lateral branches,
but the septum forming the bottom of the
first sporange grows up into the empty
cavity of this and swells into a new spo-
range within the old one, which remains as a
second, outer coat. In other respects there
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is no difference in the general mode of deve-
lopment. S. ferax is ordinarily of smaller
diameter; it produces globular cases of rest-
ing-spores in a similar manner; and these
occur mostly after the gonidial sporanges,
generally at the ends, but occasionally in the
middle of the tubes. The resting-spores are
from 1 to 40 here, 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 S. feraz.

BiBL. A description of the supposed spe-
cies will be found 1 Kiitzing’s Species 4lga-
rum, p.159. Tor further information on the
development, see Al. Braun’s Rejuvenescence
in Nature, translated for Ray Society, 1853,
pp. 188, 268 ; Pringsheim, Nova Acta, xxiii.
pt. 1. p. 397-460, 1851 ; Anton. de Bary, Bo-
tanische Zeitung, x. p. 473, 1852. Also Un-
ger, in the Linnea for 1843, p. 129 (trans-
lated in Ann. des Sc. nat. 3™ sér. tome 1. p. 5.
pl. 1. 1844); Meyen, Pflanzenphysiologie, iii.
457 ; Nageli, Zeitschrift fiir Wiss. Botanik,
heft 1. p. 102, heft 3,4. p. 28 (Ray Society’s
Reports, 1845, p. 278, 1849, p. 101); Thu-
ret, Ann. des Sc. nat. 3™ sér. t. xiv. p. 20.
p. xxii. 1851; Ch. Robin, Histoire des Veégé-
taux Parasites, 2nd edit. 1853, p. 372. Alist
of all the writers who had treated of Acklya
before 1843, is subjoined to Unger’s Essay
in the Linnea.

ACHNANTHES, Bory.—A genus of Dia-
tomacez.

Char. Frustules either single, in pairs, or
united into a straight filament, frustules
curved in front view, without septa; a punc-
tum (orifice) at the middle of the lower mar-
gin of the undermost valves.

The individual frustule, when single, or
the lowermost when they are united, is in
some species furnished with a stipes or stalk,
arising from one end of the lower margin,
in others this is absent; and the latter have
been separated from the former to make a
distinct genus, Achnanthidium, principally by
this character. Side view of frustules ellip-
tical, oblong or linear, sometimes slightly
constricted in the middle ; markings of upper
and lower valves different, the upper (Pl 12.
fig. 2) exhibiting transverse rows of dots
(appearing like striee under a low power) in-
terrupted by a longitudinal line, the lower
(PL. 12. fig. 3) being also furnished with
transverse rows of dots, interrupted by a stau-
ros, as also by a longitudinal line which in
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some has anodule at each end. The valves
being much compressed, the transverse rows
of dots appear also in the front view. The
hoops exhibit faint longitudinal and some-
times transverse strize.

Achnanthes resembles Striatelle in its
stalked flag-like filaments, but may be known
from it by the absence of internal siliceous
plates.

Mr. Ralfs distinguishes five species thus:

Fluviatile, strise (wanting? or) indi-
1. { stinct . 2
Marine or submarine; lateral strise
evident......couirenciceicncinnes 3
J'Stipes much longer than the frustule;
2

lateral surfaces subacute .......... exilis*.
3 LStipes not longer than the frustule;

lateral surfaces obtuse ...... ..ot minutissima.

3 {Sﬁpes longer than the frustule ...... longipest.
* \ Stipes shorter than the frustule...... 4

{Lateral view lanceolate, with acute
4

[ L brevipes.
Lateral view elliptic, with obtuse ends subsessilis.

+ PLI12.f L

Kiitzing enumerates 14 species of Ach-
nanthes, and 4 of Achnanthidium; Achn.
microcephalum, pl. 12. f. 5, Achn. delicatu-
lum, pl. 12. . 6, Achn. flexellum (Cocconeis
Thwaitesii, Smith), and Achn. lanceolatum.

ACHNANTHIDIUM. See ACHNAN-
THES.

ACHORION, Link and Remak.—The
generic name applied to one of the vegetables
occurring in Favus, and characteristic of
that disease of the skin (also called Porrigo
or Tinea favosa). The structure of the plant,
Achorion Schenleinii, bears much resem-
blance to that of the genus Torula, but it
occurs in definitely bounded patches having
a special arrangement of the microscopic ele-
ments of which it is constituted. The fol-
lowing is the botanical character given by
Link and Remak.

Achorion. Orbicular, yellow, coriaceous,
immersed in the human skin, especially of
the head.

Mycelium soft, pellucid, floccose, filaments
veryslender, not jointed, very much branched,
mostly fixed in a granular stroma. Recep-
tacle formed of thicker filaments composed
of elongated cells, somewhat branched, di-
stinetly articulated, joints unequal, irregular,
terminating in a sporidium. Sporidia round,
oval or irregular, germinating at one or seve-
ral points. Allied to Oidium.

Achorion Schenleinii, Remak. Character
the same as the genus.

Ch. Robin gives a very full history of this
plant, but it will suffice to abstract the prin-
cipal points touching on the microscopic

* Pl. 12, f. 4.
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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
Savus is somewhat hemispherical in general
form, and varies from 1-25 to 3-5ths of an
inch in diameter, its depth or thickness being
from 1-25th to 1-6th or 1-5th 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
first becomes filled up with advancing growth,
and when the fuwi 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 afavus 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 flexuose, branched, inarticulate filaments,
uniform in thickness (at most 1-8000 of an
inch). Next the mycelium, proceeding in-
wards, come the receptacles or ‘sporophores,’
consisting of tubes analogous to those of the
mycelium, less flexuose, the fertile being
more or less straight, terminating in strings
of spores. These receptacles are from 1-500
to 1-125 of an inch long, and from 1-25000 to
1-5000 of an inch in diameter. The spores
are round or oval, the smallest 1-8000 to
1-6000 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 mem-
brane is well-defined, water and acetic acid
do not affect them. Their contents are
strongly refractive and homogeneous, ex-
cepting from the presence of a very fine
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powder of molecular granules in the centre,
which exhibit’ the ¢ molecular > movement
very actively when the spores are in water
under the microscope. Spores of irregular
forms are also met with.

Much has been written by medical anthors
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. Gruby 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.

Looking at the structural characters of
this body, and remembering the fact of the
occurrence of a true Pucciniain Favus (Puc-
cinia Favi, Ardsten), it seems very probable
that we have not to do with a distinct generic
or specific form in Ackorion, but that these
bodies which we have described under this
name are neither more nor less than the fore-
runners of the Puccinia, the spermagonia of
that plant,such as occur in the Puccinei, Ceo-
mace: and allied tribes of plants. Should
this surmise be correct, the so-called recep-
tacle of Achorion would represent the sterig-
mata, while the  spores’” would be the sper-
matia, and therefore probably not reproduc-
tive bodies. The fact of inoculation does not
militate against this view, as fragments of the
mycelium would suffice; while the abortive
germination described by Remak as occurring
so strangely only upon a vegetable structure,
is open to doubt. The characters of the
spermagonia of the Puccinet will be found
under the head of PucciNtum, where also
the other fungus of Favus is described. Zci-
dium presents analogous organizations as
forerunners of the true spore-fruits.

BiBL. Ch. Robin, Végétaur parasites,
Paris, 1853 (with plates, 2nd edit.) ; Bennett,
On the Vegetable nature of Tinea favosa
(Porrigo lupinosa of Bateman),§c.; Monthly
Journal of Medical Sciences, 1850 (with
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figures) ; and Trans. Royal Society of Edin-
burgh, 1842, xv. pp. 227-294 ; Gruby, Mé-
moire sur la Teigne, &c., Comptes Rendus,
1841, xiii. p. 72; Sur les Mycodermes, &ec.,
ibid., 309; Ueber Tinea favosa, Miiller’s
Archiv, 1842, p. 22; Hannover, Miiller’s
Archiv, 1842, p. 281-95. pl. 15. figs. 7-9;
Miiller and Retzius, Miiller’s Archiv, 1842,
p- 192, pl. 8 and 9; Lebert, Physiologie Pa-
thologique, t.1i. p. 477, Paris, 1845 ; Remak,
Diagnostische und Pathogenische Unters.
Berlin, 1845, p. 193215 ; Bazin, Rech. sur
les Teignes, Paris, 1853, 8vo (plates).

ACINERIA, Duj.—A genus of Infusoria,
of the family Trichodinia.

Char. Body oblong or lanceolate, de-
pressed, the fore-part somewhat obliquely
recurved like the blade of a sabre; a row of
c:lga, directed forwards, arising from one
side.

Differs from Trachelius, Duj., in the ar-
rangement of the cilia and in the anterior
curvature; devoid of a mouth, like Tracke-
lius, which especially distinguishes the pre-
sent genus from Pelecida. 2 species:

1. 4. curvata (P1.23.fig.1); marine, colour-
less; length 1-577 inch.

2. 4. acuta (PL. 23. fig. 2), found in fresh
water ; length 1-576 inch.

Dujardin remarks that the latter species
appears to have cilia only on the convex mar-
gin, whilst he figures cilia upon both margins,
those on one side being directed forwards,
and those on the other backwards!

These species probably belong to the ge-
nus Trichoda of Ehrenberg.

ACINETA, Ehr.—A genus of Infusoria,
belonging to the family Acinetina of Ehren-

berg.

(,ghar.——Body stalked ; carapace simple,
membranous ; tentacles radiant, numerous,
not vibrating. 4 species:—

1. A. Lyngbyei, marine ; body spherical,
very pale yellow, stalk thick; length, in-
cluding stalk, 1-100 to 1-170 in.

2. A. tuberosa (Pl. 23. fig. 4), in salt or
brackish water; body colourless or yellow-
ish-brown, triangular when expanded, 1-100
to 1-410.

3. A. mystacina, fresh water; body yel-
lowish-brown, rounded, tentacles in two
bundles, 1-120 to 1-860.

4. A. ferrum-equinum, fresh water; body
({Vg’c% colourless, nucleus horseshoe-shaped,

-240.

Dujardin places this genus in his family
Actinophryina, with the following characters:
—DBody globular or compressed, immoveable,
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emitting variable, very slowly contractile ex-
pansions, which are frequently dilated at the
ends, supported upon a simple pedicle, the
membranous envelope of which is more or
less prolonged over the body.

The researches of MM. Pineau and Stein
tend to render the existence of the species of
Acineta doubtful, by showing that similar
organisms form intermediate stages of deve-
lopment of Vorticella, Vaginicola and Epi-
stylis. The organisms described by M.
Brightwell and Mr. Alder are probably re-
ferable to the same category.

Compare also DENDROSOMA and AcTi-
NOPHRYS.

BiBL. Pineau, Ann. d. Se. nat. 3 sér.
Zool. iii. and ix.; Stein, Archiv f. Naturg.
1849; Alder, Ann. Nat. Hist.vii.; Brightwell,
Fauna Infus. Norfolk; and Pritchard, Inf.
Anim.; Ehr. Infus.; Duj. Infus.

ACINETINA, Ehr.—A family of Infuso-
ria, including the genera Acineta, Actino-
phrys, Trichodiscus, Podophrya, and Den-
drosoma of the same author. It corresponds
to the family Actinophryina, Duj., which see.

ACMOSPORIUM, Corda.—A genus of
Mucorini (Physomycetous Fungi). No Bri-
tish species yet recorded.

ACOMIA, Duj.—A genus of Infusoria,
of the family Enchelia.

Char. Body oblong-ovate or irregular, co-
lourless or granular, turbid, composed of a
glutinous homogeneous substance containing
rregular granules, and ciliated only or prin-
cipally at one end. 7 species:—

1. A. cyclidium, marine, length 1-650.

2. 4. ovata, aquatic (fresh water), length
1-1250.

3. 4. vitrea (P1.23. fig. 3), aquatic, 1-868.

4. A. ovulum, aquatic, 1-300.

5. A. vorticella, aquatic, 1-1000.

6. A. costata, marine, 1-500 to 1-650.

7. A. varians, aquatie, 1-450 to 1-1000.

ACREMONIUM, Link.—A genus of Mu-
cedines (Hyphomycetous Fungi), filamen-
tous Fungi. The plants consist of micro-

Fig. 1.

Acremonium fuscum (highly magnified).
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scopic septate filaments, bearing very slender
lateral branchlets, each terminating in a ve-
sicular spore. British species :—

1. 4. verticillatum, Lank. On dead wood,
trunks of trees.

2. A. alternatum, Link. On decaying
leaves.

3. A. fuscum, Schmidt (fig. 1).
wood and sticks.

Bisr. English Flora, v. pt. 2. p. 347 ;
Greville, Scott. Cryptogam. Flora, t. 124,
figs. 1 and 2.

ACROCARPI.—An artificial division of
Mosses (see MoSSES).

ACROPERUS.—A genus of Entomo-
straca, of the family Lynceidee (Baird).

Char. Shell somewhat harp-shaped, the
anterior inferior margin projecting and ob-
tusely angular, inferior antennz long ; beak
blunt, very slightly curved downwards; shell
striated with longitudinal ribs directed ob-
liquely downwards and forwards; colourless.
2 species :—

1. 4. harpe (Pl 14. fig. 1) ; each branch
of inferior antenne with 3 long sete from
the extremity of the last joint only.

2. A. nanus (Pl. 14. fig. 2), much smaller
than the last; anterior branch of inferior
antennz with 4 sete, 1 arising from the
second, and 3 from the end of the last joint.

BiBL. Baird, Ann. Nat. Hist. xi. 91 ; and
Nat. Hist. Brit. Entomos. 129.

This genus is scarcely distinct from Camp-
tocercus.

ACROSPERMUM, Tode.—A genus of
Spheaeronemei (Coniomycetous Fungi), con-
sisting of minute, somewhat cartilaginous,
epiphytic bodies, a few lines high, discharging
stick-shaped, simple, microscopic spores from
aterminal pore or ostiole. British species :—

1. 4. compressum, Tode. On dry stalks of
herbaceous plants.

2. A.cornutum,Fries. Onthegillsof black-
ened Agarics (not uncommon).

Bisv. English Flora, v. pt. 2. p. 221;
Grev. Sc. Crypt. Flora, t. 182.

ACROSPORIUM, Nees.— A generic
name, formerly applied to certain species of
Oidium (see O1p1UM).

ACROSTICHEZE.—A sub-tribe of Poly-
podazous Ferns, with naked sori, containing
the following genera :—

i. AcrosTicHUM. Sori seated on all the
veins, venules and parenchyma ; veins very
much branched, and anastomosing in more
or less regular meshes.

ii. Camprum. Sori on all the veins, ve-
nules and the parenchyma ; veins very much

On dead
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branched, and anastomosing in more or less
regular meshes, with free venules,

1i. PoLYBoTRYA. Sori on all the veins,
venules and the parenchyma ; veins pinnate,
scarcely anastomosing.

ACROSTALAGMUS,
Corda.—A genus of Mu-
corini (Physomycetous
Fungi), of great beauty.
No British species as yet
recorded (2). The accom-
panying figurerepresents
a continental species, 4.
parasitans (fig. 2), occur-
ring upon Cephalospo-
rium Acremonium. The
globular heads at the ex-
tremities of the branches
are vesicles or peridia,
like those of Aspergillus.
The end of the branch
projects into the interior ..
and produces Spores acrostalagmus parasitans
which become detached (highly magnified).
in the peridium ; this finally vanishes, and
the very minute spores are set free. A. cin-
nabarinus grows in large patches on rotten
potatoes : spores 1-5000".

ACROSTICHUM, L.—A genus of Acro-
sticheze (Polypodeous Ferns), with naked
sori seated on all parts of the leaf. See
Hairs.

ACTINIA.—A genus of Polypes (Zoo-
phytes).

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.

Dr. 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. mesembryanthemum
(1-1% in. diam., with numerous azure-blue
tubercles surrounding the margin of its oral
disc) 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 hollow. The space between the sto-
mach and the skin is divided into cellular
spaces by perpendicular partitions ; the ova-
ries are situated in these spaces, and the
spermatic convoluted tubes lie beneath the
partitions.

The fibro-areolar tissue, of which the
parenchyma of the body consists, is com-
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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, organie
spicula (Pl 33. figs. 1@ and 2), many of
them curiously marked by interrupted trans-
verse markings (fig. 2).

In reproductive power they almost equal
the Hydrz ; 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. The young have fewer tentacles
than the adults. Many of the species exhi-
bit the most splendid iridescent colours.

BiBL. Johnston, Hist. of British Zoo-
phytes, 1847.

ACTINISCUS, Ehrenberg.—A genus of
Diatomacez, provided with siliceous shells
bearing radiating spines.

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. Stellate, with 4
free rays; diam. 1-1000”. Virginia.

2. A. Pentasterias, Ehr. Rays 5; diam.
1-1200”. Recent on the shore of Norway ;
fossil in the chalk-marl of Greece.

3. A. quinarius, Ehr. Stellate, rays 5,
free ; diam. 1-3000". Agina.

4. A. Sirius, Ehr. Rays 6, acute, winged
at the base; diam. 1-1200”. Shore of Nor-
way, recent.

5. A. Discus, Ehr. Disc-shaped, centre
smooth, 8 marginal rings not exserted ; diam.
1-2000". Oran.

6. 4. Rota, Ehr. Disc-shaped, centre
smooth, 10 marginal rays exserted; diam.
1-1900". Oran.

7. A.Lancearius, Ehr. Body stellate, with
8 marginal lanceolate rays, and some central
shorter, enlarged at one side, single, deci-
duous; diam. 1-240", Antarctic Ocean.

Bisr. Ehrenberg, Leb. Kreidethierchen,
1840, p. 69; Monatsbericht, 1844,p. 76, &e.;
Kiitzing, Kieselschal.Bacillarien,1844,p.139;
Species Algarum, 1849, p. 141.

ACTINOCLADIUM, Ehr.—A genus of
Mucorini (Physomycetous Fungi). No
British species yet recorded.

ACTINOCOCCUS, Kiitzing.—A genus
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of exotic Alge (marine), referred to Rivu-
laria by Subr (Kiitz. Tab. Phyc. 31. fig. 2).

ACTINOCYCLUS.—A genus of Diato-
macez.

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. 43 ).

Ounly 1 Bntish species, A. undulatus
(Pl 18. fig. 43 ¢); rays 6, diam. 1-250 to
1-1100".

Kiitzing enumerates 34 species ; some are
found fossil.

BisL. Ehrenberg, Leb. Kreidethierchen,
1840, p. 57 ; Monatshericht, 1844 ; Kiitzing,
Kieselschaligen Bacillar. 1844 ; Species Al-
garum, 1849,

ACTINOGONIUM, Ehr.—A genus of
Diatomaceze.

Char, Prismatic, frustules not forming a
filament, sub-spherical, with 7 or more angles.

A. septenarium. With 7 angles. Found
fossil in Barbadoes earth, with Polyeystina.

Not British.

BisL. Ehr, Monatsber.d.Berl. Akad.1847;
Ann. Nat. Hist. vol. xx. p. 127.

ACTINOPHRYINA, Duj.—A family of
Infusoria.

Char. Animals without appreciable or-
ganization ; immoveable or fixed; provided
with variable, very slowly contractile, always
simple expansions, the ends of which by con-
traction frequently become globular.

This family corresponds with Ehrenberg’s
Acinetina, and includes 5 genera: Podo-
phrya, Actinophrys, Acineta, Trichodiscus
and Dendrosoma.

ACTINOPHRYS.—A genus of Infusoria,
of the family Acinetina, E.(Actinophryina, D.)

Char. Body without vibratile cilia, having
numerous setaceous tentacles radiating on all
sides (mouth abruptly truncated), E.

Dujardin says, body spherical or discoid-
al, surrounded with radiating, filiform, very
delicate and slowly contractile expansions.
Species :— \

4. sol, E. and D. (P1. 23. fig. 75). Sphe-
rical, whitish tentacles radiating from all
parts of the body, once or twice as long as
its diameter, D. (rather less than once, E.);
diam,. 1-430 to 1-1200"; aquatic.
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B (?) A. Eichornii, E. Diam.1-100" (P1.23.
fig. 7 a).

v marina, D. Colourless, contractility of
tentacles greater, marine.

A. digitata,D. Colourless, body depressed,
rays flexible, thickened at the base, and when
contracted forming finger-like prolongations;
diam. 1-770; aquatic.

A. discus, D. (Trichodiscus sol, E.), Pl.
25. fig. 8. Hyaline or yellowish; body dis-
coidal, depressed, a ring of radiating taper
tentacles arising from one portion of the
body only; diam. 1-210 to 1-430"; aquatic.

A. difformis, E. and D. Colourless ; body
irregularly lobed ; rays variable, taper;
diam. 1-280 to 1-570" ; aquatic.

A. pedicellata, D. (Podophrya fixa, E.),
Pl. 23, fig. 5a. Body spherical, whitish,
exhibiting a cellular appearance, from the
presence of numerous vacuoles (?), furnished
with a peduncle ; tentacles capitate, as long
as the body is broad ; diam. 1-430"; aquatic.

_ B salsa, E. Tentacles not capitate; ma-
rine.

4. viridis, E. and D. (P1. 23. fig. 6). Body
spherical, greenish; rays numerous, taper,
shorter than the body; diam. 1-280 to
1-620" ; aquatic.

4. granata, D. Spherical, opake in the
centre ; rays taper, shorter than the body.

Different opinions are held as to the man-
ner in which these animals are nourished.
M. Stein says that no foreign particles ever
enter the body. M. Ehrenberg admits the
existence of a mouth and an anus at opposite
ends of the body. Mr. Brightwell says that an
infusorium, when entangled by the tentacles
(expansions), is absorbed into the body of
the animal by its surface, or by the thicker
expansions of the body. The most recent
writer upon Actinophrys (sol)?, M. Kolliker,
considers the body to be composed of a ho-
mogeneous substance with granules and va-
cuoles, some of the latter, which give it a
cellular appearance near the centre, contain-
ing nucleated cells. He states that an in-
fusorium, or a minute alga, coming into
contact with one of the tentacles, generally
becomes adherent. The tentacle with the
prey then slowly shortens, and the surround-
Ing tentacles apply themselves upon it, bend-
ing their points around the captive, so that
it gradually becomes 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 bodyuponwhich the captured organism
is lying slowly retracts, and forms at first a
shallow depression, which gradually becomes
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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 en-
tered, the canal and the aperture entirely
disappearing. M. Kolliker also noticed the
remarkable fact, that two perfectly distinet
individuals became gradually fused so as to
form a large single animal. The results of
this conjugation were not traced.

BirL. Kolliker, Zeitschr. f. Wissensch.
Zoologie, Bd. 1. (Qt. Journ. of Micr. Science,
vol. i.) ; Stein, Archiv. f. Naturgeschichte,
1849 ; Brightwell, Fauna Infusoria of Nor-
Solk; Pritchard, Inf. Animalc.

ACTINOPTYCHUS, Ehr.—A genus of
Diatomacese.

Char. Frustules solitary, free, disk-shaped,
with rays and internal radiating septa ; valves
apparently cellular (areolar), except opposite
the rays.

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 (PL
18. fig. 45), &e. Another species, 4. hex-
apterus, has 6 thick, solid conical rays ; the
margin of the disc thick, undulate, and
toothed within. Many of the species are fos-
sil, none British.

ACTINOTHYRIUM, Kunze.—A genus
of Spheronemei (Coniomyeetous Fungi),
forming minute, round,
flat, black spots, with a
central boss of close,
radiating, fibrous strue-~
ture. British species :—

A. graminis, Kunze. >
On leaves and stalks of 2 A
Grasses in spring (fig. Actinothyrium graminis
3). (highly magnified).
The innate, radiately fibrous, shield-like
perithecium finally dissolves at the apex.
The spores, which are spindle-shaped, are
formeg beneath the disk ; their development
and mode of attachment do not seem to
have been made out.

BisL. Greville, Scott. Crypt. Flora, t.218.

ACTINURUS.—A genus of Rotatoria, of
the family Philodinza, Ehr.

Char. Eye-s ots two, frontal (red); tail-
like foot with 2 lateral horny processes and
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3 terminal toes.
the foot.)

Agrees with Rotifer in general structure ;
teeth 2 in each jaw (Pl 34. fig. 2).

1 species, 4. Neptunius (Pl. 34. fig. 1).
Colourless, body attenuated ; length 1-18 to
1-36". Very common, aquatic.

ADIANTUM, Linn. A genus of Asple-
niez (Polypodaous Ferns), with one elegant
indigenous, and many exotic species.

(Rotifer with 5 points to

Adiantum (pinnule with sori covered by indusia) : 5 diam.

ADULTERATIONS.—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. We have no
space here to enter into the details of this
question as regards the individual substances
Liable to be adulterated, or used as adulte-
rating ingredients, but must confine our-
selves to a few general remarks. Further
particulars will be found under the special
heads of articles of food, &ec., such as
CoFFrEE, TEA, STARCH, &c.

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 page xl 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 ob-
tained 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 be pure or not. If im-
purities or adulterating ingredients are pre-
sent, the next point will be to determine
their pature. To do this with certainty,
would require that the structure and compo-
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sition of every kind of substance, either
natural or artificial, should be known, which
would 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 consist.
When the adulteration consists of a chemical
substance as it might be called, ¢.e. a salt,
metallic oxide, proximate principle, &e., its
nature is readily determined by chemical
analysis ; but when it consists of a vegetable
tissue, which bas been perhaps subject to a
partly chemical process of manufacture, the
Judgment must be based upon the form of
the various parts, their size, relative position,
and other particulars holding a place in the
Table already alluded to.

BisL. Ure, Dictionary of Arts and Ma-
nufactures ; Mitchell, Adulterations of Food ;
Normandy, Handbook of Commercial Ana-
lysis; Reports from the Select Committees
of the House of Commons; various papers
in the last five volumes of the Lancet, and
the last two volumes of the Medical Times
and Gazette, (the best on record) ; Pereira,
Materia Medica; Aikin, Arts and Manu-
Sactures.

ZECIDIUM, Persoon.—A genus of Czo-
macei (Coniomycetous 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 (Epores), formed
by a raising-up and bursting of the epidermis
by the parasite developed within. Many may
be detected in earlier stages by the deformi-
ties 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 imperfect fungus underneath.
These plants are commonly known under the
name of blight, brand, &c. Their history
has recently received much elucidation at the
hands of Tulasne, De Bary and others, and
they are found to exhibit a more complicated
organization than was formerly imagined.
The organs of fructification are produced in
two kinds, bearing great resemblance to the
conditions lately ascertained to exist gene-
rally in the Lichens. A brief account of the
natural history of certain of the species, de-
rived from De Bary, will give a general idea.
of the character of this genus.

The nascent Fcidia are observed as mi-
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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 nterrupted
by large intercellular passages, among which
ramify the filaments of the myecelium of the
fungus; these are delicate, much-branched
and septate, about 1-3600 of an inch in dia-
meter. At certain points these filaments are
crowded and interwoven into hollow globular
conceptacles, about 1-180 of an inch in dia-
meter, immediately beneath the epidermis,
the interior of which conceptacle is lined
with delicate filaments (about 1-12000 of an
inch in diameter) arising at all parts and con-
verging toward the centre, except at the
upper part, (which is open, and only shut
from the external air by the persistent epi-
dermis of the ‘nurse-plant,”) where they are
directed upwards. A granular mass occupies
the centre of the conceptacle, separating the
converging filaments from each other. By
the growth of the upper filaments and the in-
crease of the central granular mass, the whole
structure increases in size, so as to push the
epidermis up above the swrounding surface,
finally bursting it, when the upper filaments
(paraphyses) grow out through the orifice and
form a hittle 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 (&. Eu-
phorbie), the Berberry (<E. Berberidis),
nettles (. Urtice), Compositae (. Compo-
sitarum), &c., early in the season ; later, they
may frequently be recognized in a dried-up
condition, being forerunners of the true spo-
riferous bodies (Pl. 20. fig. 1). The name
applied to these organs is spermagonia. The
filaments converging into the centre of this,
termed sterigmata(P1.20.figs. 2,3, st), are the
important parts of the structure; they termi-
nate in rows of minute bodies of oval form,
about 1-6000 of an inch long and 1-12000
in diameter (ibid. sp), which become de-
tached and separated, falling loose into the
cavity, where, by a continued growth and
shedding of similar bodies from the con-
verging filaments, they accumulate to form
the granular mass above spoken of as exist-
ing 1n that situation. The number ultimately
becomes enormous, and a gelatinous sub-
stance is secreted, glueing them into a mass.
When placed in water under the microscope,
or when wetted by rain in its natural po-
sition, the ripe mass swells and is protruded
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through the orifice of the spermagonium on
the surface of the leaf. By a longer action
of moisture the jelly dissolves, and the mi-
nute bodies (spermatia) spread about in the
water exhibiting “an oscillatory 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 calcium. 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 membrane free from nitrogenous
matter. Sohition of potass renders invisible
the outlines, not only of the spermatia, but
of the sterigmata and paraphyses. The re-
semblance of these bodies to the spermatia
of the Lichens (see LICHENS), is too evi-
dent to be mistaken; hence the same terms
are applied to the corresponding organs.

Following the history of the spermagonia
in the plant: after the emptying of the
cavity, the ordinarily bright yellow or reddish
colour becomes dulled, all parts shrivel up
and form a dirty brown mass, in which only
theoutline of the spermagonium canbe recog-
nized, the paraphyses become glued together
or fall off. The spermatia are likewise decom-
posed; the tough jelly spread around the
spermagonia preserves them for a time, but
they gradually vanish, until only a multitude
of actively moving molecules of extremely
small size can be detected. This mass finally
dries up, and when a number of spermagonia
were grouped together, a thin crust, often
brown, is formed over the epidermis sur-
rounding them.

The spermagonia 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-
magonia are oftenest on the upper, the peri-
thecia on the lower face (PL. 20. fig. 1, sp).

After a number of spermagonia 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. In-
creasing in size in all directions, this
globular body, the perithecium, soon pre-
sents at its base, i¢. e. the point furthest
from the nearest epidermal surface, another
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body, composed of very numerous free-
ended filaments enclosed in a cellular mem-
brane, which body rapidly grows up within
the perithecium, in the direction of the sur-
face of the leaf or stem. The filaments, at
first very delicate, are erowded very closely
together, and each exhibits in its interior a
row of short, colourless, roundish eellules,
the uppermost of which 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 thece. The membrane enclosing
the sporangia, the peridium of Persoon,

cidium Compositarum, Mart.

Perpendieular section through a burst peridium, showing
the sporanges contained in it: 100 diam.

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 byside by an intercel-
lular substance; this membrane closes in like
a bell or vault over the sporanges. By the re-
ciprocal pressure of all parts, the cells of this
membrane, at first spherical or ovate, become



ZECIDIUM. [

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
immediately up to the under side of the epi-
dermis, which is next ruptured, and the peri-
thecium with the sporanges are protruded,
more or less according to the habit of the
species (Pl 20. fig. 1, p, p). The upper
portions of the rows of cells composing the
peridial membrane then separate more or
less from each other, splitting into lobes, so
as to set the sporanges free, and form a kind
of cup with toothed margins seated in the ex-
panded perithecium (Woodeuts, figs. 5 & 6).

The spores, which are at first delicate cel-
lules, 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 deep yellow (except in 4. leucoco-
nium) colour, owing to contents chiefly ac-
cumulated in the centre. Their membrane
is colourless, their form finally irregularly
polygonal, and the diameter varies much,
even in ripe spores of one and the same spe-
cies, 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 produc-
tion 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 basidium 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
mature, held together probably by a firmer
sporangial membrane. The cells of the pe-
ridial membrane undergo changes also, con-
temporaneously with the ripening of the
spores, becoming thickened by internal de-
posits and acquiring a rough cuticle, giving
them a papillose or spiny aspect. This
cuticle, like that of the spore, is dissolved b
solution of potass; the cell-membrane whic
it invests is coloured brown-yellow by sul-
phuric acid and iodine. Information regard-
g the mode in which the Zeidia probably
become implanted in the vegetables they in-
fest, is contained under the head of PARA-
sitic Funer.

The British species of Zcidium are nume-
rous; more than thirty are described by
Berkeley in the British Flora, many of which
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are common, especially those of the Mints,
the Composite, such as the Coltsfoot, &c., the
Berberry, theGooseberry, Buckthorn, Spurge,
Nettle, &c. (4. Compositarum, Menthe, Ber-
beridis, Grossularie, crassum, Euphorbie,
Urtice, &c.). g

The species occurring upon Pomacea are
separated by Fries, and form the genus
Roestelia, Rebentisch ; among these are Zic.
(R.) cornutum, on the Mountain ash, and
cancellatum occasionally occurring in great
abundance on Pear-leaves. See ROESTELIA.

BisL. For Species :—British Flora, ii. pt.
2. p. 369 : Greville, Sc. Crypt. Flora,pls. 7,
62, 97, 180, 209.

For Anatomy and Physiology :—Unger,
Die Exantheme, pp. 297, 300, t. 3. £. 18, 19,
t. 4.5 Meyen, Pflanzenpathologie, pp. 143,
148-50; Tulasne, Comptes Rendus, March
24 and 31, 1851 ; Ann. des Sc. nat., sér. 3.
t. xv.; ibid. sér. 3. t.vii. p. 45; Léveillé,
Rech. sur le dev. des Urédinées; Ann. des
Se. nat. sér. 2. t. xi.; Corda, Icones Fun-
gorum, iil. t. 3. f. 45; Anton. de Bary, Die
Brandpilze, Berlin, 1853, p. 55 et seq. pl. 5,
6and 7.

AGERITA, Persoon.—A genus of Mu-
corini (Physomycetous Fungi). . candida,
Persoon, occurs upon damp decaying wood,
forming a white mealy coat.

’ B]IBL. Greville, Sc. Crypt. Flora, pl. 268.
g. 1.

ANGSTR@EMIA, Br. and Sch.—A ge-
nus of Leptotrichaceous Mosses, including
certain Dicrana and Weissie, &c. of authors.

1. Aingstremia cerviculate, C. Miill. =
Dicr. cerviculatum, Hedw.

2. A. heteromalla, C. Miill.=Diecr. hete-
romallum, Hedw.

3. AE. subulata, C. Mill.=Dicr. subula-
tum, Hedw.

4. A&.curvata, C.Miill.=Dicr. curvatum,
Hedw.

5. A&. varia, C. Miill. = Dicr. varium,
Hedw.

6. &. rufescens, C. Miill.=Dicr. rufes-
cens, Turn.

7. A&.squarrosa, C. Miill.=Dicr. squar-
rosum, Schrad.

8. ZE.Grevilliana,C. Miill.=Dicr. Schre-
berianum, Hook.

9. &. crispa, C. Mill.=Dicr. crispum,
Hedw.

10. . cylindrica, C. Miill.=Didymodon
cylindricum, Hook.

AERTAL ROOTS.—A very large pro-
portion of the exotic Orchids are epiphytic
plants and produce agrial roots, which ab-
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sorb moisture from the atmosphere. These
aérial roots attach themselves to the cracked
bark of trees by fine hairs. The hairs con-
sist of cells in which a delicate spiral fibre is
rolled up in close convolutions. These were
first pointed out by Meyen, but he appears
to have overlooked the primary cell-wall, and
regarded the spiral-fibre as the sole consti-
tuent of the structure. The external coat of
the root is likewise composed of cells con-
taining a spiral fibre.

BisL. Meyen, Pflanzenphysiologie, i. p.19.
t. 4. fig. 14; Link, Ann. Nat. Hist. ser. 2.
v. p. 40.

ATHALTUM, Link.—A genus of Myxo-
gastres (Gasteromycetous Fungi). The com-
mon Zthalium, A. septicum, L. (flavum,
Grev.), occurs frequently on tan n 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.

BiBL. Greville, Sc. Crypt. Flora, t. 272 ;
Sowerby’s Fungi, t. 399. fig. 1 (as Reticularia
hortensis, Bull.), figs. 3 & 4 (as R. carnosa
and R. cerea); Bolton, Brit. Fungi, t. 134 (as
Mucor septicus, L.).

AGARICINI.—A family of Hymenomy-
cetous Fungi, characterized by bearing their
basidiospores on thin fleshy lamellz or gills,
arranged vertically on the under side of a
stalked cap, as in the common Mushroom.
The basidia are elliptical or elongated cells
growing out from the surface of the lamellz,
with four slender stalk-like processes at the
upper end, each bearing a single spore, which
becomes detached when ripe. These basi-
diospores are observed by means of cross
sections of the lamelle; the sections must
be very thin, and require a high power for
satisfactory observation. The sections keep
tolerably well put up in chloride of caleium,
and are most instructive when taken from a
series of specimens of different ages. See
Acaricus, BasipiosproreEs and HymE-
NOMYCETES.

BiBL. Berkeley on the Fructification of
Hymenomyc. Fungi, Ann. Nat. Hist. vol. 1.
81; Léveillé, Sur PHymenium des Cham-
pignons, Ann. des Sci. nat. 2 sér. viii. 321.

AGARICUS, Linn.—A genus of Agari-
cini (Hymenomycetous Fungi), of which the
common Mushroom, Agaricus campestris, is
the most familiar example. The spawn of
mushrooms consists of the flocculent myece-
lium, or vegetative structure, from which the
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fruits arise, and its nature can only be de-
tected by the microscope, which shows it
to be composed of a multitude of branched,
densely interwoven filaments with colourless
contents.

The fructification of the Agarics consists
of basidiospores, arising from the sides of
the gills or vertical plates under the cap;
they may be seen by making exceedingly
delicate cross-slices of the gills, and exami-
ning them under a high power. An eighth
objective is requisite to get a satisfactory
view. For the characters of the Basiprio-
SPORES, see under that head.

AGATE. This well-known mineral is an
aggregate of other mineral substances, as
chalcedony, jasper, amethyst, and other va-
rieties of quartz. It consists, chemically,
almost entirely of silica, coloured by metallic
oxides. Its interest in relation to the micro-
scope depends upon the supposed organic
remains found in it. The animal remains have
been especially examined by Mr. Bowerbank
in agates, principally moss-agates, and other
siliceous bodies, as jasper, the flints of the
chalk and greensand, &ec., which he very
ingeniously supposes to have originated in
the continued attraction and solidification by
sponges, of silex dissolved in the water of the
ancient ocean; these sponges formerly ex-
isting 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, with here and there one
or two in a better state of preservation, and
occasionally, near the outer surface of the
mass, small portions of the tissue are found
quite perfect; in other parts all the inter-
mediate states between perfect preservation
and nearly complete decomposition may be
observed. The siliceous matter in which
these remains are imbedded, usnally 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 occa-
sionally the fibres are milk-white or bright
green. Sometimes the interior of the tubular
fibre only is filled with colouring matter,
whilst the sides are semipellucid or of a
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milky-white, in others the whole of the fibres
are impregnated with it. Pl 19, fig. 14 re-
presents sections of a piece of agate, show-
ing the silicified fibres of sponge, a; the
gemmules are seen at b ; a separate fibre at
¢, 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 form a tissue, can be
closely imitated by crystallization. Still the
mass of evidence is decidedly in favour of
the appearances really representing portions
of sponges.

In regard to the second point, we believe
that the necessary connexion of the presence
of the sponges with the formation of agate
cannot be maintained; but with this ques-
tion we have nothing to do.

The supposed vegetable structures of
agates, described by Turpin, Miiller and
many others, have been clearly shown by
Prof. Goppert to be entirely inorganic pro-
ducts, 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 mineral
matters imbedded in its substance. Those
paler varieties of quartz, which consist of
concentric layers of radiately grouped cry-
stalline needles, frequently polarize hight very
beautifully.

BisL. Bowerbank, Trans. Geol. Soc.1840,
(Ann. Nat. Hist. vol. vii. 1841 ; vol. x. p. 9
and 84); Toulmin Smith’s objections (but
they refer rather to flint), Ann. Nat. Hist.
vol. xix. p. 1 and 89; Goppert, On the
plant-like bodies enclosed in Chalcedony,
Ratisbon Flora, 1848, p. 57. See FLINT.

AGAVE.—See F1BrESs, Vegetable.

AGRION.— A genus of Neuropterous
Insects. See LIBELLULIDA.

AINACTIS, Kiitzing.—A genus of Oscil-
latorieous plants growing on stones in water.
The two known species have been found in
Britain.

1. A. granulifera. TFronds from 1-12 to
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1-2” in diameter, often confluent, formed of
repeatedly dichotomous filaments, dark olive
green, containing separate particles of car-
bonate of lime. Rivularia granulifera, Carm.
Hassall, Brit. Fr. Alge, Ixv. 1. 4; Ainactis
alpina, Kiitz. Tab. Phye. vol. ii. pl. 63. 1.

2. A.calecarea, Kiitz. Fronds 1-4 to 1-2”
in diameter, orbicular, convex, ultimately
confluent, sometimes greenish, often dark
chestnut, composed of dichotomousfilaments,
at length incrusted continuously with car-
bonate of lime. Kiitzing, 7. ¢. pl. 63. ii.;
Rivularia calearea, Carmichael ; Lithonema
calcarea, Hassall, 1. c. tab. Ixv. fig. 2.

Kiitzing states that the gelatinous sheathof
the filaments of 4. alpina have a spiral fibrous
structure. See SPIRAL STRUCTURES.

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
1-2000th) 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, suspended
1n 1t.

In microseopic 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, in accordance with the law of hydro-
staties, 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. Itis in general easily recog-
nized by transmitted light, from the smooth
and even darkness or shading given to its
margins, whilst in the centre it appears
luminous and clear. Sometimes the dark
margins of air-bubbles have a pale purplish-
yellow, blue or greenish tinge. By reflected
light, of course no darkness is produced, but
it then appears vitreous and shining, in con-
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sequence of the reflexion taking place from
its surface. So long as air-bubbles or con-
fined portions of air are large, the optical
appearances above described are sufficiently
characteristic ; although should any doubt
exist as to the nature of a supposed accumu-
lation of air, the latter must be displaced,
either by pressure between two slips of glass,
or by immersing 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 defi-
nite forms, the clear centre is frequently no
longer to be detected, the whole appearing
perfectly black and solid, and grave errors
have arisen from inattention to this circum-
stance, as explained in the Introduction
(p. xxil).

The corpuscles of dried bone were thus
formerly considered as solid bodies, as their
name implies, and as consisting of calcareous
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 pressure, or prolonged im-
mersion in a liquid, especially with the aid
of gentle heat.

The appearance presented by air contained
in tissues, is easily studied in a dry section
of any kind of pith or other vegetable struc-
ture, such as elder-pith, rice-paper or cork.
(Cork is really heavier than water, and owes
its lightness to the air it contains: see CorK.)
On mmmersing these in water, this liquid
soon enters the lateral cells, but long diges-
tion is required before the internal cells
become filled with it and the whole of the
air is displaced.

Gases of whatever kind present the same
appearances under the microscope as air,
excepting those which are coloured; but as
these are not naturally met with, they
require no notice.

The determination of the actual nature, as
regards chemical composition, of air confined
in tissues, is a matter of difficulty, where the
quantities are microscopic. The nitrogen
can only be detected by its negative proper-
ties to reagents; the presence of oxygen
might be determined by moistening a sec-
tion 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.
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Tor 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 Toraz.

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, algze and mosses, the detritus
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 animal forms being compa-
ratively few, and belonging to a limited
number of species; whilst in open places in
the country, a more ready diffusion of the
spores of plantsand the ova of animals takes
place, and the sources from which fragments
of textile fabrics are derived, are less nume-
rous.

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, accord-
ing 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.

c2
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This theory has now ceased to be acknow-
ledged ; 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 con-
vincing proof. For, if the liquid-containing
the decomposing matters be heated to ebul-
lition 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 previously 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 substance and growth of the organisms
no longer take place, even for an indefinite
period. That the liquidin these casesdoesnot
experience alteration rendering it incapable
of supporting the life of the animal forms
introduced, is shown by subsequently admit-
ting air which has not been heated to red-
ness, when the animalcules appear asrapidly
as in fresh ligunids.

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 ova, we
cannot wonder that these reproductive parts
are not frequently recognizable, when we
recollect that the perfect organisms them-
selves, in many cases, are barely within the
reach of the highest powers of our micro-
scopes.

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, SoLuTIONS, FERMEN-
TATION, and PUTREFACTION.

Vegetable forms are constantly met with
as deposited from the air. In them, the
spores are probablyalone 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 animal-
cules above alluded to, in various vegetable
and animal liquids undergoing fermentation
and decomposition. The question of the
relation of these fungi to the processes, will be
found discussed under FERMENTATION and
PurrEFACTION; and the various genera and
species found in different kinds of liquids
are treated of under the heads of these
liquids. Fungi and algw are also met with
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as parasites and entophytes upon and ir
living animals ; for an account of these, see
ParasiTES and ENTOPHYTES.

The lower forms of fungi are frequently
found growing upon surfaces from which
they can derive no nourishment, as upon
slips of glass, window-panes, &c. In these
cases they must derive their nourishment
from the atmosphere. When 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 fungus,
Penicillium glaucum and Aspergillus penicil-
latus, Mucors, &ec.

The method of distinguishing whether any
minute particle deposited from the air is of
animal or vegetable nature, is described
under Tissurs, ANIMAL and VEGETABLE.

Organic bodies derived from the air are
sometimes met with in snow and hail.
These are alluded to in the articles Snow
and Haiw.

The air has frequently been examined in
regard to the presence of animal or vegetable
organisms, which might account for the pro-
duction of epidemic and infectious diseases.
In none of these cases have any bodies ever
been found which could in any way be inter-
preted as the origin of the diseases—nothing
more has been met with than common infu-
soria and such other bodies as may at all
times be found in air, from whatever source.
As these experiments cannot, however, be
too frequently repeated, it may be well to
point out the method of making them. The
hest 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 immersed 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 is
washed as it passes by the water in the bulb.
When a large quantity of air has heen
washed by the water, the latter is shaken
briskly and allowed to run into a clean glass
for examination.

Another method consists in eclosing, 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.

The appearances presented by air as exist-
ing in cell-cavities is represented in Pl 38.
fig. 23 a; as confined in spiral vessels in
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Pl. 37. fig. 20 ; in the delicate cavities of a
hair in Pl 22. fig. 1 ; and the lower part of
the same figure represents a portion from
which the air has been displaced by liquid.

AIR-BLADDER of Fishes. See Swim-
MING BLADDER.

AIR-BUBBLES. See AIr.

AIR-CELLS of animals.—These are dila-
tations 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 Lunas.

The proper air-cells or air-saes, 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.

n insects the air-cells or sacs consist of
dilatations of the trachese. See TRACHEZ.

Their obvious use is either to diminish
the specific gravity of the body, or to act as
reservoirs of air during the impeded respira-
tion connected with flight.

BioL. Siebold and Stannius, Lekrd. d.
vergleich. Anat.; Owen, Hunterian Lectures;
Carpenter, Man. of Compar. Anat.

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 of the
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.
In the Nympheacee (Water-lily family) the
large air-passages in the floating leaves and
the stem have peculiarly developed star-like
cells projecting fully into these cavities;
these cells are filled with a granular substance
very unlike the contents of the large cells of
the general parenchyma of the leaf. Their
natureand ofgce are yetunknown. Theyoccur
in the common water-lilies andinthe Victoria.
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 sections.
See EQUISETACEE.
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AIR-SACS in plants. — The genus
Utricularia, or Bladder-wort, takes its name
from a peculiar structure of its leaves. The
common species, U. vulgaris, L., may be
often found swimming just below the surface
of the water, in quiet streams, and sending
up a little yellow blossom above the water
in autumn. It is provided with a curious
floating apparatus, formed by modification
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, are
furnished with curious microscopic glandular
hairs, Certain of the cells contamn a blue
colouring matter distinet in its nature from
chlorophyll. The valve of the pouch appears
to be capable of opening inwards only; so
that whle it is turgid with sap, in the vi-
gorous 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, allow-
ing water to enter, and thus putting an end
to the performance of the function of the
air-sac,

BisL. Meyen, Secretions-organe der
Pflanzen, Berlin, 1837, p. 12. t. v. figs. 1-6;
Giippert, Botanische Zeitung, 1847, p. 721
Benjamin, Bot. Zeit. 1848, 1 et seq.; Schlei-
den, Principles of Botany, English trans-
lation, pp. 77-279.

AIR-TUBES of Insects.—These are horny
tubes found in some insects which kive in
water, as the larvee of many Diptera and
some water-bugs (Nepa, Ranatra). They
are placed either at the first or last abdominal
segment. See NEpA, CULEX, INSECTS. |

AIR-VESSELS in Inseets,seeTRACHE &.
In plants, see SPIRAL VESSELS.

ALARIA, Greville.—A genus of Fucoid-
eous sea-weeds belonging to the family
Laminariacez, distinguished by their superfi-
cial fructification, in Alaria arranged in
definite patches on the surface of special
fronds, something like the sori of Ferns. The
patches consist of sporanges resembling the
thece of lichens, crowded together and inter-
posed between perpendicular epidermal cells.
The sporanges are described by most authors
as pyriform spores enclosed in a perispore,
but they are probably oosporangia producing
biciliated zoospores like those of Laminaria.
See LAMINARIA.

One British species is known, a common
sea-weed having a large flat and narrow leaf-
like frond, with a thick midrib, a prolonga-

ALARIA.
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tion of the stalk by which it is attached to
the rocks. It grows from 4 to 12 feet long.

Alaria esculenta, Grey.

ALBERTIA.—A genus of Rotatoria. 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 foreeps-
like, simple or unidentate.

This family contains only a single genus,
and this a single species, 4. vermiculus
(PL. 34. fig.4), which hives parasitically in the
intestines of worms (Lumbrici) and slugs
(Limaces). Length 1-47 to 1-79".

Within the body are seen ova and feetus
in various stages of development. The cili-
ated apparatus in front of the mouth is sur-
mounted by a hood-like appendage.

ALBUMEN (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. Itisreddened by Millon’s
test ; 1s insoluble in acetic acid; is rendered
purple by Pettenkofer’s test, 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 muriatie
acid, it is coloured purple.

Albumen possesses no microscopie charac-
ters; when coagulated, it appears to consist
of extremely fine amorphous granules. See
PROTEINE.

BiBL. See works on Chemistry; Brande’s
Chemistry ; Lehmann’s Physiol. Chemie.

ALBUMEN (of seeds).—Thisis a technical
term used in Botany to denote the cellular
structure which exists in greater or less
quantity in all seeds where the development
of the embryo is not accompanied 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 of
varying structure, which is the ‘albumen.’

¢ -
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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, of oil, or of cellulose, and in the last
case in a soft and fleshy, ora hard and horny
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 eells, &e.

Starchy, mealy or farinaceous albumen
constitutes the chief part of the seeds of
many plants, especially 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
cells densely filled with starch-grains (P1. 36.
fig. 1 ¢). 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
abundance of oil-globules are suspended.
The stone of the Date, the nut of the Areca
Palm (Pl. 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 in irregular cavitics. By
applying dilute sulphuric acid, the true
boundanes of the cells may gencrally be di-
stinguished, and often even the lamination of
the walls (Pl 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 degree of develop-
ment of the cellulose albumen, vieing with
the hardest woods in the solidity of its cell-
walls. A fine section of this albumen, espe-
cially if treated with acid, at once reveals the
cellular structure of this dense substance
(Pl 38. fig. 23). The cotyledons of many
seeds are, as above stated, formed of element-
ary 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 iodine alone (amyloid), while the
cavities of the cells are filled with starch-
grains (PL. 36. fig. 20). The cotyledons of
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the almond, nut, &c., are exawples of fleshy
cells containing abundance of oil-globules.

The albumen of seeds may be formed by
the development of the tissue of the nucleus
of the ovule, in which ease it is distinguished
by some botanists as the episperm; some-
times 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 Nympheacez, Ranun-
culacezz and others, have both endosperm
and episperm, i. e. albumen formed inside
and outside the embryo-sac. The term
perisperm is often (advantageously) substi-
tuted for albumen, which has quite a different
signification in physiological chemistry.

The albumen of seeds is examined by
means of fine sections. In the horny or bony
seeds, the application of solution of potash
or nitric acid 1s very serviceable in ascertain-
ing the true cellular structure.

BiBL. Schleiden and Vigel, Ueber Albu-
men, Nova Acta, 1838, xix. p. 52 (with
plates).

ALCYONELLA.—A genus of freshwater
Zoophytes or Polypes, belonging to the
order Bryozoa (Polyzoa).

Char. Polypidom fixed, inerusting or
floating in the form of an irregular sponge-
like mass composed of vertical aggregated
membranous tubes opening on the surface.
Polypes ascidian, the mouth encireled with
a single series of filiform tentacles, depressed
or incomplete on one side: eggs coriaceous,
smooth,

1species, 41 stagnorum, P1.33.fig. 3., found
in autumn in stagnant waters, especially those
tinctured with iron in solution; the polypi-
dom forms large, blackish-green, amorphous
masses. The tentaclesare sometimesdisposed
circularly. The ova arefiguredin P1.33.fig.4.

BisL. Johnstou, Brit. Zoophytes, 1847.

ALCYONIUM.—A genus of marine Po-
lypes or Zoophytes, belonging to the order
Anthozoa and family Aleyonidee.

Char. Polype-mass lobed or inerusting,
spongious, the skin coriaceous, marked with
stellate pores; interior gelatinous, netted
with tubular fibres and perforated with lon-
gitudinal canals terminating in the polype-
cells, which are subcutaneous and scattered.
Polypes exsertile. 2 species :—

4.digitatum. Form of polypidom variable,
greyish-white or orange-coloured, skin some-
what wrinkled, studded over with stellate
pores, even with the surface.

Very common, so that on many parts of
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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.

4. glomeratum. Colour deep red; rare.

BisL. Johnston, Brit. Zoophytes.

ALDERIA.—A name proposed by Mr.
Pritchard to designate a new genus of animals
discovered by Mr. Alder.

The body of one species (P1.40. fig. 13) con-
sisted of a vase- or cup-form, expanded at the
top and furnished with numerous pointed
tentacles, abruptly thickened towards the
base and forming more than one row : they
had very little motion, but were occasionally
bent forwards, and the whole were sometimes
slowly retracted. The body was attached to
a Sertularia by a tolerably stout stem.

A second species (P1.40. fig. 14) wasrather
smaller, the body of an ovate form with a
very slender and shortish stem; the tentacles
were capitate, not so numerous as in the first
species, and placed in a single row round a
narrow disc.

This species wasalsofound on a Sertularia.

A third (PL. 40. fig. 15) was found in fresh
water. Its body was pear-shaped, or rather
bell-shaped, with a distinet rim round the
top and a single row of delicate capitate
retractile tentacles ; the stem was long and
slender. Mr. Alder remarks that they come
nearest to the genus Acineta of Ehrenberg;
the third species somewhat resembles de.
mystacina, K., yet differs from it in the latter
appearing of a more simple form, and the
tentacles arising irregularly from different
parts of the body.

Mr. Alder remarks that they form a more
perfect link between the Infusoria and the
Campanularian Zoophytes than any hitherto
known.

Should these animals be again met with,
it would be very desirable to keep them
alive and ascertain whether they do not
represent an immature condition of some
Zoophytes. They appear to us to have but
little affinity with those species of Acineta,
the existence of which as mature organisms
has not been called in question.

BiBL. Trans. of Tyneside Naturalists’
Field Club, i. p. 365; Ann. Nat. Hist. vii.
p. 426 ; Pritchard’s Inf. Anim. p. 558.

ALECTORIA, Acharius.—A genus of
Parmeliaceous Lichens,including two British
species, A. jubata and A. sarmentose, the
fructification of which is rarely met with.

ALGZA, Sea-weeds, &c.—This class of the
Thallophytes includes the Sea-weeds and the
multifarious green vegetable forms of simple
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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 Algze peculiarly interesting as objects of
microscopical research, even in regard to
morphological conditions alone.

';Eis simple condition of the structures is
here, as in other cases, accompanied by a
delegation of the physiological functions
more completely and fully to the individual
cells, that 1s to say, the marked difference of
purpose seen in the leaves, stamens, seeds,
&e. of the flowering plants is absent here,
and the structures carrying on 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, or only
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
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-spored Alge
(RHODOSPOREZ Oor FLORIDE &), the Dark-
spored Alge (MELANOSPOREZ or Fu-
coIDE &) and the Green-spored Alge(CHLO-
ROSPOREEOrCONFERVOIDEE), thefirst 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.

Orderl. RHODOSPERMEE or FLORIDE &,
Almost all marine plants, rose-red or purple,
rarely brown-red or greenish red. Fructifi-
cation not yet well understood, appearing in
three forms:—1. spores, contained in external
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or immersed conceptacles (ceramidia), or
densely aggregated and dispersed in masses
through the substance; 2. tetraspores, red
or purple, either external or immersed in the
frond, rarely contained in proper conceptacles
(stichidia), each enveloped in a transparent
membranous sac, separating, when ripe, into
four sporules; 3. antheridia, pellucid sacs
filled with yellow corpuscles (ciliated accord-
ing to Nigeli). See FLoRIDEA.

Order2. MELANOSPOREZ or FUCOIDEA.
Marine plants of an olive-green or brown
colour.  Fructification consisting of :—1.
simgle sporangia, 2. oosporangia, and 3.
trichosporangia (antheridia?). 1. Thefirst are
membranous sacs (perispores) containing
dark-coloured spores, either single or in
groups, arranged in masses of definite form.
The spores are sometimes divided into two,
four, or more sporules before germination.
Those of Fucus are ciliated all over. 2. The
oosporangia resemble the spore-sacs or peri-
spores,but producelarge numbers of biciliated
zoospores or active gonidia. 3. The tricho-
sporangia, which are apparently to be re-
garded as antheridia, consist of tubular sacs
or minute jointed filaments, producing very
minutebiciliated corpuscles. See Fucoipes.

Order 3. CHLOROSPOREZ or CONFER-
vOIDEAE. Plants green, rarely red or livid
purple. Fructification occurring in all cells
of the frond, the entire cell-contents being
capable of conversion into reproductive
bodies, viz.—1. Spores, cells formed singly
within parent cells, with or without conju-
gation, passing through a stage of rest before
germination; 2. Gonidia or zoospores. Active
2-, 4-, or multi-ciliate bodies, formed singly
or in twos, fours, or vast numbers, from the
contents of the vegetative cells, escaping
from the parent-cell before acquiring a
membrane, moving actively for a time, then
settling down and germinating. Marine
or more commonly, aquatic, in ponds,
streams, ditches, or on damp surfaces. Most
of the forms microscopic, some (included
among Infusorial Animalcules by Ehrenberg)
retaining their cilia and active movement
throughout life. See CONFERVOIDEA.

Excluded families of Algee :—

CryprrococcEm, Kg., containing the
genera Cryptococcus, Kg., Ulvina, Kg., and
Spherotilus, Kg.

LepromiTEZE, Kg., containing the genera
Hygrocrocis, Ag., Sirocrocis, Kg., Leptomi-
tus, Ag., Arthromitus, Leidy, Cladophytum,
Leidy, Mpycothamnion, Kg., Erebonema,
Romer, Chamenema, Kg., Nematococcus,
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Kg., Chioniphe, Thienemann, Moulinea, Ch.
Robin, Enterobryus, Leidy, Eccrina, Leidy.

PHEONEMEE, containing the genera
Stereonema, Kg., Pheonema, Kg., Pheosi-
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
mdependent organisms.

BisL. Harvey, Manual of British Alge,
2nd ed. 1849 ; Phycologia Britannica ;
C. Agardh,” Systema Algarum ; J. Agardh,
Species,Generaet Ordines Algarum; Kiitzing,
Phycologia generalis; Species Algarum; Ico-
nes Phycologice ; Phycologia Germanica ;
Lyngbye, Hydrophytologia Danica; Greville,
Alge Britannice.

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 themselves, and in that of their
sulphocyanides.

The method employed consisted in dis-
solving the alkaloids in dilute hydrochlorie
acid, and mixing the dilute solution, on a
glass plate, with solution of ammonia of
moderate strength if the alkaloid itself is to
be examined, 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.

Brucia. 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 PL 7. fig. 1. Solution of sulphocya-
nide of potassium produces a precipitate in
tufts of extremely thin and feathery erystals,
which either radiate from a centre, or present
a sheaf-like appearance. The latter form is,
however, much better marked in the erystals
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deposited after some hours from a dilute
solution, which are still microscopic, although
somewhat larger than those represented in
the figure.

Cinchonine is obtained by precipitation
with ammonia in the form of minute granular
masses, made up of more or less distinctly
acicular crystals, radiating from a centre. It
is, however, somewhat difficult to obtain
them well-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 (PL 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
(Pl 7. fig. 3). When formed by mixing
in a test-tube with agitation, and allowing 1t
to stand for some time, the erystals are still
microscopic, but much more definite, and
sometimes consist almost entirely of isolated
six-sided tables, of great regularity. The pre-
cipitate 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 (PL 7.
fig. 4). In concentrated solutions a preci-
pitate is thrown down by sulphocyanide of
potassium, which dissolves readily in hot
water, and is again deposited on cooling.
Under the microscope it is perfectly amor-

hous.

¢ Strychnine. The hydrochlorate, treated
with ammonia, gives an immediate precipi-
tate, consisting of minute prismatic crystals,
all nearly of the same size and very well
defined.  Most of them 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
St. Andrew’s cross, arising from a peculiar
arrangement of some of their facets (Pl 7.
fig. 5). The sulphocyanide consists of flat-
tened needles, sometimes single, but generally
in irregular groups, as in PL. 7. fig. 6. They
are terminated by either a blunt acumination,
or are truncated. Those precipitated on the
large scale present the latter forms.

Morphia. Ammonia does not produce an
immediateprecipitate in solutionsof morphia;
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-
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cipitated by sulphocyanide of potassium,
unless the solution is highly concentrated.

Quinine. A solution of this alkaloid gives
with ammonia a perfectly amorphous preci-
pitate; with sulphocyanide of potassium it
gives small irregular groups of acicular
crystals, resembling those produced by
strychnia, but longer and more irregular
(PL 7. fig. 8). When the precipitate is
produced n a test-tube, and with a concen-
trated solution, it falls immediately as a white
powder composed of extremely minute
needles; but when the solution is dilute, it is
deposited after the lapse of twenty-fourhours,
in crystals from 1-4 to 1-3rd of an inch in
length.

BiswL. Auderson (T.), Edinburgh Monthly
Journal, viii.

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
dibedral unequal summits, P1. 6. fig. 1. They
are not very soluble in either cold or boiling
water ; more soluble in alcohol, but not at
all in wether.

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
embryonic respiratory organ. The capillaries
in the allantois of the chick are distributed
closely like those of the lungs of the Batra-
chia.

BiBL. Wagner, Elements of Physiology,
translated by Willis,

ALLICULARIA, Corda.—
Agenus of leafy Liverworts(see
JUNGERMANNIEE), contain-
ingone British species, common
on hedge-banks.

A. scalaris=Jungermannia { §
scalaris, Schrad., J. lanceo- Ll
lata, Eng. Bot. (fig. 7). \ o

Jungermannia  compressa, N\
Hook., which has stipules only x
on the innovations, is included Al}icula{ia sc:la-
inthisgenusby Friesandothers, s: Immature

Buot.. Hooker, British Jun. ot 2 8¢
germannie, pl. 61; Sowerby, (mas’lﬁf{’ed)-
Engl. Botany, pl. 605,

ALONA.—A genus of Entomostraca, be-
longing to the order Cladocera and family
Lynceidze.
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Char. Shell quadrangular or roundish
obovate, striated or grooved longitudinally,
or reticulate ; inferior antennze short; beak
blunt, directed forwards and upwards. Three
British species, freshwater.

1 {Shell reticulated ........00.ns reticulata*,
* \ Shell striated or grooved ...... 2.
J'Auterior margin of shell nearly
2 straight, shell brown ........ quadrangularist.
‘lAnterior marfin of shell convex,
shell colourless....ooveuunnnn ovata.
* Pl. 14, fig. 4. 1 PL 14. fig. 5.

BisL. Baird, British Entomostraca, p.121
Fig. 8.

et seq. pl. 16.

ALSOPHILA, R.
Brown.—A genus of
Cyathexous  Ferns.
Exotic (fig. 8). Al-
most all the Alsophile
are tree-ferns. Sec-
tions of their petioles
exhibit fine scalari-
form ducts, the slits
between the fibres (&
forming many perpen- —  lsophila excelsa.
dicular rows. Pinnule with sori.

ALTERNANTHERA, Forskal.—A genus
of Amaranthacee (Flowering Plants), pos-
sessing remarkable branched hairs upon the
leaves. See HaIrs, of plants.

ALTERNARIA, Nees.— A Fig. 9.
genus of Torulacei (Coniomyce-
tous Fungi). Microscopic fila-
mentous fungi, remarkable for
their  flask-shaped, cellular
spores, produced 1 chains which
ultimately break up into the
single links (fig. 9). No British
representatives of this genus
appear to have been recorded
hitherto.

A. tenuis grows parasitically
upon other filamentous Fungi,
and it is common about Berhn,
Prague and other places. Corda
made the ripe spores germinate
on Cledosporium herbarum kept
moist. They usually first pro-
truded a filament from the neck,
or attenuated projection, and
afterwards others from the cells 41 ag.
at the sides and opposite end of nified).
the spore. These filaments became branched.

Bisr. Corda, Icones Fung.iii. p. 5. pl. 1.
fig. 16; Prachtfl. Europaisch. Schimmelbild.

13,

P ALTERNATION oF GENERATIONS.
See GENERATION.

Alternaria te-
nuis. Fertile
spore - bear-
ing threads
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ALTEUTHA, Baird.—A genus of Ento-
mostraca, of the order Copepoda, and family
Cyclopidee. :

Char. Body depressed; foot-jaws two
pairs, small and simple; two strong falciform
appendages arising from the fifth segment of
the body.

One species, 4. depressa (Pl. 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.

ALTICA. See HavLTicA.

ALUCITA.—A genus of Lepidopterous
insects, of the family Alucitidee.

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 Pterophorus exhibit the
same structure, excepting that the anterior
wings have two, and the posterior three lobes.

BisL. See INsEcTs (Wings).

ALUM.—This well-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 octohedral 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 erystals exert no influence
upon polarized light. Common alum pos-
sesses but little microscopic interest. Itssolu-
tion is usedin some of the preservative liquids.

ALYSCUM, Duj.—A genus of Infusoria,
of the family Enchelia, Duj.

Char. Body ovoid-oblong, irregular; sur-
rounded with radiating cilia, provided also
with a lateral bundle of long recurved con-
tractile cilia, by means of which it leaps
suddenly from one place to another. One
species.

Al.saltans (P1.23. fig.8). Colourless, with
faint longitudinal furrows ; length 1-1260 to
1-1000".

Found in infusion of hay, and river-water,
which have been kept.

Dujardin remarks that it differs from
Enchelys nodulosa, Dvj. (Pantotrichum En-
chelys, Ehr.) only in the presence of the
contractile cilia.

BieL. Dujardin, Infus. p. 391.
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ALYSSUM, Linn.—A genus of Crucifera
(Flowering Plants), possessing elegant stel-
late hairs. See Hairs, of plants.

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,
lamellz 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 Canada balsam. Numerous insects,
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 the fragments of Coniferons wood,
the stomates of leaves, glandular and other
bairs have been recognized ; and besides the
larger Cryptogams, Mosses, Jungermannize,
&c., peculiar microscopic Fungi and Diato-
maceze have been preserved m a perfectly
distinet condition.

The structure of the wood of the Amber-
fir, Pinites succinifer, Goppert, approaches
closely that of our Pinus Abiesand P. Picea,
differing scarcely in any respect but in the
smaller number of the bordered pores,
which are of slightly different form.

Three microscopic Fungi preserved in
amber have been described and figured by
Mr. Berkeley :—1. Penicillium curtipes 3
2. Brachycladium Thomasinum, and 3.
Streptothriz spiralis, all from the Baltic
coast.

Ehrenberg has detected a number of fossil
Infusoria in amber, namely, Amphora gracilis,
Cocconeis borealis, Cocconema Cistula, Fra-
gilaria  Capurina, Navicula affinis, N.
Amphioxys, N. Bacillum, Pinnularia capitata,
P. Gastrum.

BisL. Goppert and Berendt, Die Bernstein,
?‘c., Berlin, 1845; analysis of ditto in Regens-

urg Flora, vol. xxviii. p. 545, 1845; Ehren-
berg, Bericht. Berlin. Acad. 1848. p. 17;
Berkeley, on Moulds detected in Amber,
Annals of Nat. Hist. 2nd ser. vol. ii. p. 380.
tab. xi., xii.
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AMBLYODON, Pal. de Beauv.—A genus
of TFunariacese (Acrocarpous Mosses), to
which is referred a Bryum and Meesia of
other authors.

A. dealbatus, P. de Beauv.=Bryum deal-
batum, Dicks.

AMBLYOPHIS, Ehr.—A genus of Infu-
soria, of the family Astasieea.

Char. Unattached; a single (red) eye-
speck; a simple flagelliform filament, no
tail. One species.

A. viridis (P1, 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 (?).

Dujardin regards thisanimal as a Euglena.

BisvL. Ehr. Infus.,p.103; Duj. Infus., p.636.

AMIBA, Duj. See AM@®EBA.

AMMONIA, HYDROCHLORATE OR MU~
RIATE OF.—This salt erystallizes in cubes,
octohedra and trapezohedra. When crystal-
lized rapidly it forms curious feathery con-
gregations (Pl 7. fig. 9). The crystals do
not polarize light.

AMMONTA, oxaLATE oF.—This salt is
readily prepared by neutralizing a solution of
oxalic acid with ammonia or its carbonate,
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 (P1. 19. fig. 7).

AMM(gNIA, OXALURATE 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
beating the mixture in a porcelain capsule
until it acquiresaboiling 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 deposited 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 ammonia added. On
evaporation the pure salt separates.

The oxalurate of ammonia forms one of
the most beautiful and interesting substances
that can be examined by the polarizing
microscope. When a small quantity of its
aqueous solution is slowly evaporated on a
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slide, some of it usually crystallizes in circular
disks or very flat spheres, consisting of
minute needles radiating from a centre and
in an intimate state of mechanical 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 balsam, they become
transparent, often nothing more being di-
stinguishable than radiating lines, indicating
the needles of which they are composed.
But if examined by polarized light and with
the analyser, when these are so arranged
that the plane of polarization of the analyser
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 rectan-
gular cross (Pl 19. fig. 11).

On rotating the slide, no change is pro-
duced. But on rotating the analyser 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 appear-
ance of the disks themselves rotating. When
the analyser has been rotated a quarter of a
revolution, the former position of the 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 reproduced at
each quarter revolution.

If a plate of selenite is placed beneath
the slide, the beauty of the objects is much
augmented (PL 19.fig. 12). On some parts
of the slide dendritic aggregations of the
needles are seen (PL. 19. fig. 11 a).

Sometimes the colours are disposed in
concentric rings; when these are well-defined,
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 crossand the colours. If eight erystals
of any doubly refracting salt be arranged
upon a slide in the directions of equidistant
radii of a circle, they may be regarded as
forming two crosses, alternating in position.
If the slide be placed under the microscope,
with the plane of polarization of the polarizer
and analyser at right angles, and the crystals
be simultanecouslyrotated and kept in thesame
relative position, a point will be reached at
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which each alternate crystal will become
black, the intermediate 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 PorLAri-
ZATION. "

AMMONIA, PURPURATE OF; also called
Murexide.—Is an artificial product of the
decomposition of uric acid. It may be pre-
pared by dissolving uric acid in dilute nitric
. acid, as directed under AMMoNIA, OXALU-
RATE oF. The sohition is evaporated
until it acquires a tile-red colour; then
cooled to exactly 158° Fahr., and dilute so-
lution of ammonia added to it, until it is
neutralized. Half its bulk of water is then
added, and the mixture deposits the salt in
erystals as it cools.

The crystals form short, flattened, four-
sided prisms (Pl 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 oF. See URATES.

AMMONIO-CHLORIDE of PLaTI-
NUM. See PLATINUM.

AMEBA, Ehr. (4miba, Duj.).—A genus
of Infusoria, of the family Amcebzea.

Char. The same as that of the family.

Ehrenberg admits four species; to these
Dujardin has added ten; but the characters
cannot be depended upon.

They are found in almost all infusions
which have not become putrid; also in the
slimy débris covering bodies immersed in
fresh or salt water.

Their size varies from 1-70 to 1-2800".

Ameba difluens (aquatic) is represented
in the expanded state by P1.23. fig. 9 a; and
when contracted, by fig. 9.

AMEBZEA, Ehr. and Duj.—A family of
Infusoria.

Char. Animals composed of a glutinous
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substance, without integument or internal
structure, constantly changing form by the
protrusion or retraction of parts of the body,
whence result variable expansions; move-
ment slow.

These curious organisms apparently con-
stitute the simplest forms of organic 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
semitransparent 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 other Infusoria, Diatomacez,
Desmidiacez or other minute Algae serving as
food; these bodies being involved in the same
manner asoccursin thecaseof ACTINOPHRYS,
atemporary digestive cavitybeing thusformed.
Sometimesalso vacuoles are seen within them,
containing simply the surrounding liquid ;
these contract occasionally and disappear.

They are propagated by spontaneous
fission. When cut or torn, each segment
contracts upon itself and forms a new being.

One genus, AM@®BA. See RH1ZOPODA.

AMPELOMYCES, Ces. See Oiprum.

AMPHIBLISTRA, Presl.—A genus of
Pterideze (Polypodzous Ferus). Exotie.

AMPHILEPTUS.—A genus of Infusoria,
of the family Colpodea (Ehr,).

Char. Eye-spot wanting ; no tongue-like
process; proboscis and tail present.

The so-called proboscis resembles in ap-
pearance a neck.

Dujardin gives the following characters,
placing the genus among his Paramecia.
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 longitu-
dinal rows. Species :—

1. Amphileptus anser, E. (Dileptus anser,
D.). Colourless ; length 1-120".

2. A. margaritifer, E. and D. Colour-
less; 1-72".

3. A. moniliger, E. and D. Colourless ;
1-72 to 1-96".

4. A.viridis, E.and D. Green; 1-120 to
1-46".

5. A. fasciola, E. and D. Colourless;
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1-720 to 1-144" (P1.23. f. 10 a, from above ;
b, side view).

6. A. meleagris (Lozophyllum meleagris,
D.). Colourless; 1-72" (Pl. 24. f. 42 a;
b, anterior portion in side view).

. g."A. longicollis, E. Colourless ; 1-120 to
-96".

8. A. papillosus, E. Yellowish-brown ;
1-600 to 1-430".

9. 4. voraz, D. (Trachelius voraz, E.).
Colourless.

10. A. ovum, D. (Trachelius ovum, E.).
Colourless.

BiBy. Ehr. Infusionsth., p. 354; Dujardin,
Infus., p. 483.

AMPHIMONAS.—A genus of Infusoria,
of the family Monadina (Duj.).

Char. Of irregular and variable form,
having at least two filaments, one anterior
the other lateral, arising from a narrowing of
the body, or both lateral, with or without a
tail-like prolongation.

Found in kept saline solutions and marsh
water. Species :—

1. A. dispar. Colourless; length 1-3860
to 1-2700" (Pl 23. fig. 11).

2. A. caudata (Bodo saltens?, Ehr.).
Colourless; 1-2180 to 1-1270".

3. A. brachiata. Colourless.

BisL. Dujardin, Infus., p. 292.

AMPHIPENTAS, Ehr.—A doubtful or-
ganism, regarded by Ehrenberg as a genus
of Diatomacez.

Char. Unattached ; frustules solitary, bi-
valve, pentagonal and siliceous. Species t—

1. A. pentacrinus; diam. 1-240".

2. A. alternans (P1. 19. fig. 11).

Both are fossil. Ehrenberg questions
whether the latter does not consist of calca-
reous particles of an Echinoderm !

BisL. Ehrenb. Bericht.d. Berl. Ak. 1840
and 1843, 4bh1.1841; Kiitzing, Bacill. p.136.

AMPHIPLEURA, Kiitz—A genus of
Diatomaceze.

Char. Frustules free, straight or slightly
sigmoid ; valves lanceolate or linear-lanceo-
late, each with two lateral longitudinal lines.

Ehrenberg regards the lines as corre-
sponding to ridges. We have only had
an opportunity of examining the frustules of
one species, 4. pellucida (P1. 12. fig. 7 a, side
view of frustule; &, 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
1s no median nodule.

S| AMPHIPRORA.

The valves appear to resemble those
Nitzschia in their inequality ; but they ai
compressed in the opposite direction to thos
of that genus, and thus the median lines
both valves are visible at once. That th
lines seen upon the frustules are the same ¢
the median lines of the separated valves, ]
evident from their exhibiting the termin
expansions. This view is confirmed by th
sides of the frustules being half as broad agai
as the separate valves. British species :—

1. A. pellucida (Navicula acus of Mr. Sol
litt and the Hull naturalists, but not th
Nav. acus of Ehrenberg, which is the Synedr
subtilis of Kiitzing) (P1.12.fig.7,a,6). Aqua
tic, valves linear-laneeolate ; length -0044'
The valves are furnished with longitudins
and transverse striee (rows of depressions ?
of extreme delicacy, requiring the very bes
object-glasses of the largest aperture, and th
most oblique light to render them visible
Mr. Sollitt estimates them at 125 to 130 i
1-1000". These valves form the most difficul
test-objects at present known, for angula
aperture and obliquity of light; but those o
some species of other genera are probabl
much more difficult.

2. A. rigida. Marine ; valves narrowl
linear-lanceolate, slightly sigmoid; lengt
0067 (PL. 12. fig. 7 ¢, side view).

3. 4. Danica. Valveslanceolate, truncate
length ‘0025"; found on the shores of Den
mark.

4. A.inflera. Marine; linear,lunate,slightl
attenuate at ends, obtuse; length -0030".

BisL. Kiitzing, Bacillar., p. 103; Spec
Alg. p. 88 ; Smith, Brit. Diat. i. p. 45.

AMPHIPRORA, Ehr.—A genus of Dia
tomacez.

Char. Frustules free, solitary, constricte
in the middle ; valves convex, having a me
dian keel, with a nodule at each end, an
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 on a lon
gitudinal plane almost at right angles to tha
of the other. The surface of the valves i
more or less distinctly marked with trans
verse strize, which under high powers an
proper manipulation are resolvable into dot
or minute depressions, arranged asin P1. 11
fig.8. SeeDraTomMAacEa. British species:—

1. 4. alata, E. Common (Pl. 12. fig. 8
a, side view ; b, front view).

2. A. constricta, E.

3. A. didyma, Sm.
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4. A. Kiitzingii, Bréb. (Vitrea(?), Sm.)

5. A. paludosa, Sm.

Bisu. Ehr. dbhandl. d. Berl. Akad. 1841,
p- 333 Kiitzing, Bacill. p. 107 ; Spec. Alg.
p- 93; Smith, Brit. Diat. i. p. 43.

AMPHISTOMA (Holostomum, Diplodis-
cus).—A genus of Entozoa of the family
Trematoda.

Char. Body soft, oval, eylindrical or co-
nical; two pores, one anterior, the other
posterior. . )

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 1-10th to
4-5ths of an inch.

BiBL. See EnToZOA.

AMPHITETRAS, Ehr.—A genus of Dia-
tomacez.

Char. Frustules cubiform, connected with
each other by one of the angles, and thus
forming a chain or filament ; filament at-
tached by a short stipes; marine. Side view
of the frustules rectangular, the angles some-
times produced ; valves covered with de-
pressions, 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. Species :—

1. 4. antediluviana (P1.12. fig.9). Lateral
surfaces of the frustules with concentric ra-
diating depressions, their sides concave ;
British : a, frustules united; b, side view;
¢, front view ; d, perspective view.

2. A. adriatica. Depressions concentric
and radiating ; angles of the frustules ob-
tuse; lateral surfaces of frustules with
straight sides; Adriatic sea.

3. A. parallela. Depressions parallel ; in
Greek marl.

BisL. Ralfs, Ann. Nat. Hist. 1843, xii.
p- 275; Kiitzing, Bacill. p. 135; Sp. Alg.
p. 133; Ehrenberg, Abh. d. Berl. Akad.
1839, pp. 122, 142; Ber. d. Berl. Akad. 1840,

. 62.

E AMPHORA, Ehr.—A genus of Diato-
macez.

Char. Frustules solitary, free or adherent;
valves with a nodule (aperture ?) or a stauros,
at the middle of the margin on one side.

The nodules exist on the flat side of the
frustules; the frustules are plano-convex;
PL 12. fig. 10 @ 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
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the mounted needle. (INTRODUCTION, p.
xxii.)

The valves are furnished with transverse
striz, resolvable into dots, but in some spe-
cies they are excessively minute.

The species are both marine and aquatic.
British species :—

1. A. ovalis, 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. minutissima, S. Aquatic, adherent
to other Diatomaceee ; valves with a stauros;
length 1-1200".

3. A. costata, S. Marine; ends beaked ;
valves longitudinally ribbed ; length 1-500".

4. A. lineolata, Ebr. and K.

5. A. membranacea, S. (Pl. 10. fig. 11).
6. A. coffeeformis, K.

7. A. affinis, K.

8. A. hyalina, K.

Kiitzing enumerates 13 other foreign spe-
cies :—A4. libyca, veneta, elliptica, aponina,
gracilis, ostrearia, quadrate, naviculoris,
acutiuscula, borealis, carinata, crystallina,
and fasciata.

BisL. Kiitz. Bacill. p. 107 ; Spec. Alg.
P- 935 Smith, Brit. Diat. 1. p. 19.

AMYLIDE CELL, of Kiitzing. See
PrimorpIAL UTRICLE.

AMYLOID.—The name was given by
Schleiden and Végel to a peculiar modifica-
tion of vegetable substance met with in the
thickening layersof the cell-walls, in the coty-
ledons of certain Leguminose, viz. Schotia
speciosa, S. latifolia, Hymenea Courbaril,
Mucuna urens, M. gigantea, and the tamarind
(Tamarindus indica); also of the common
white Haricot bean. When in a dry condi-
tion, it is of a soft horny 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 sether. 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 Cardemomum mi-
nus, in the rhizomes of Carex arenaria and
Sarsaparilla, seems scarcely distinct from
amyloid ; it forms a thick viscous layer
lining the cells. Amyloid forms a trans-
itional substance betweenstarch and bassorin
and cellulose, and probably presents modifi-
cations approaching more pearly 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,
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it swells into a clear jelly, which is at first
stiff, but gradually acquires liquidity ; alco-
hol or water throws down from 1t white flakes
of amyloid, which are coloured blue 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 ease with starch.

The production of this substance forms a
valuable test of the presence of cellulose
in the higher plants. In applying the test,
the tissue to be examined 1s first dyed with
aqueous solution of iodine, the excess is then
removed by a piece of sponge, and a drop of
strong sulphurie acid added, and the mixture
set aside. The time required for the pro-
duction of the colour will vary ; sometimes
it appears immediately, at others some hours
may elapse. In some cases it can only be
produced when the substance has been pre-
viously treated with solution of potash or
strong nitric acid. Care must be taken, in
making this experiment, that the slide be
perfectly clean ; it should be wiped with a
silk handkerchief or piece of wash-leather,
and not a linen or cotton cloth, because these
consist of cellulose ; also, blotting-paper
should not be used to absorb the excess of
the solution of iodine, for the same reason.
It frequently happens that the sulphurie acid
precipitates the iodine from the solution in
the form of exceedingly minute crystals,
which in mass have a purplish-blue tint.
This should not be forgotten as a source of
fallacy. See CELLULOSE.

AMYLUM. See STARCH.

ANABAINA, Bory, See TRIcHORMUS.

ANACALYPTA, R6hl. (Musei). See
PorrIa.

ANACYSTIS, Kiitz. (4lge Palmellacee).
—Probably a resting form of Euglena. See
EvucLENA.

ANAECTANGIUM, Hedw.—A genus of
Mosses. See PILOTRICHUM.

ANALYTIC CRYSTALS. — This term
was proposed by Mr. Fox Talbot, in 1837,
to designate those crystals which possess the
power of analysing polarized light, like the
tourmaline. The substances in which this
property is best exhibited are the nitrate of

otash, the sulphate of chrome and potash
ld)issolved in tartaric acid by heat, boracic
acid, the oxalate of chromium and potash,
allantoin, hippuric acid, urea, oxalate of urea,
urie acid, &e. They must be immersed in
Canada balsam. The crystalline compound
of disulphate of quinine with iodine is infe-
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rior to none in this power. The phaenomen
scarcely need description, since analytic ery
stals merely play the part of a thick plate ¢
tourmaline, or a Nicol’s prism, 4. e. if polar
ized light be transmitted through them (
polarizer alone being used), in one positio:
they suffer it to pass freely, while if they ar
rotated 90° they arrest or absorb it entirely
or to a greater or less extent; and if a plat
of selenite, or other depolarizer, be place
beneath the slide upon which the erystal
are situated (without the analyser), th
lateral surfaces are seen to be coloured, th
complementary tints appearing at each quar
ter rotation.

Of course these crystals will act equally a
polarizers and analysers. Mr. Talbot gives th
following explanationof the cause of the phee
nomena in the crystals which he examined
‘When a beam of polarized light is transmitteq
very obliquely through a small prism of nitre
its outline generally exhibits two colours in
stead of one ; for while the edge of the prism
which is on that side from whence the ray o
light comes, is, for instance, red, the opposit
edge will appear green. On reversing th
polarization of the light, these colours are ex
changed. Thisobservationshows why the phee
nomenon only occurs in crystals possessin,
strong double refraction, like nitre, in whicl
the refractive indices of the tworays are mate
rially different. When aray of common ligh
is incident upon such a crystal, and therefor
is divided into two rays oppositely polarized
both rays are tvansmitted through the cen
tral parts of the crystal, which are bounde
by parallel planes, or by planes approachin,
to parallelism. But when the boundin,
planes of the crystal are much inclined t
each other, and therefore refract the light i
the manner of a prism, the refractive indice
of the rays may differ so much, that whil
one passes freely through such a prism, th
other cannot pass at all, but suffers total in
ternal reflexion, and is thereby dispersed
just as if the prism had a larger refractin,
angle with respect to that ray than to th
other. Therefore if two oppositely polarize
rays are presented to such a crystal as in ou
experiment, one will be transmitted and th
other not. That this is the true explanatio:
appears from this, that when the obliqu
planes are well-formed and clearly defined b;
the microscope, the colour also is accuratel
limited by the same boundary ; so that whil
this part analyses the tints of a plate of sul
phate of lime, the rest of the crystal is in
active.
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That internal reflexion, however, is not
the cause of the separation of the coloured
rays, is shown by the fact that those lateral
surfaces of crystals which, when viewed
through the microscope (with the polarizer
and plate of selenite alone), appear of a cer-
tain colour, say green, exhibit the comple-
mentary tint, red, when viewed with the
naked eye from the side of the stage ; hence
the two coloured rays are separated merely
by refraction.

The margins of cavities containing air and
air-bubbles, which sometimes exist in the
erystals, 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 cry-
stals; the delicacy and brilliant transparency
of their coloured margins giving them the
aspect of figures drawn with coloured ink.

PL 7. fig. 11 a, b, represent two erystals
of nitre, viewed with the polarizer but nei-
ther the analyser nor the plate of selenite;
fig. 12, a, b, represent two erystals as seen
when the polarizer and plate of selenite are
used, exhibiting the complementary colours;
fig. 12 ¢, represents an air-bubble enclosed in
the crystal. See DicHrRoIsM and PoLARr-
IZATION.

BiBL. Brewster, Phil. Trans. 1835; Fox
Talbot, Z. c. 1837.

ANANAS. See BROMELIACEZE.

ANAULUS, Ehr.—A genus of Diato-
maces.

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. Valves turgid in the
young state, very broad and flat when ma-
ture ; having 4, 6, 8, or 14 lateral constric-
tions, which give the front view a ladder-
like appearance ; marine ; diameter 1-470 to
1-175".

Found in the Antarctic Ocean.

A. indicus, Ehr, = Terpsinoeindica, Kiitz.

BisL. Ehrenberg, Bericht. der Berl. Akad.
1844, p. 197 ; 1845, p. 361; Kiitzing, Spec.
Alg. pp. 119, 120.

ANCHORELLA, Cuv.—A genus of Crus-
tacea, of the order Siphonostoma.

Char. Body short, produced in front into
a kind of neck, which 1s transversely rugose ;
arms two, furnished with a sucker or adhe-
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sive disk at the end, and confluent through-
out their length.

Two British species :—

1. 4. uncinata (Pl 14. fig. 7), milk-
white ; found on the gills and gill-covers of
ih;::od, haddock and whiting ; length about

2. 4 rugosa, found on a species of cod ;
length about 1-3",

The above characters refer to the female.

BisL. Baird, Brit. Entomostraca, p. 336.

ANCYRIUM, Werneck.—A genus of Po-
lygastric Infusoria, according to the system
of Ehrenberg.

Char. That of an Enterodelous Bodo, with
a moveable setaceous foot.

6 (2) species.

BisL. Werneck, Berickt. d. Berlin. Akad.
1841, p. 377.

ANDRZAA, Ebrh.—A genus of Mosses.
See ANDREACEE.

ANDRZACEZA.—A family of inopercu-
late Acrocarpous (terminal-fruited) Mosses,

Fig. 10. Fig. 11.

Andrzea rupestris.

Fig. 10. A sporange not yet open.
Fig. 11. A sporange burst into four valves, united at their
points. Magnified 20 diameters.

characterized especially by the peculiar mode
of splitting of the fruit, somewhat analogous
to that which is found in Jungermannia, the
urn-shaped capsule dividing perpendicularly
when ripe into four or eight valves, which
remain attached together at their points
(figs. 10 and 11). Many of the species have
the leaves of a dull brownish colour. The
cells of tissue of the leaves are parenchyma-
tous, with their walls thickened, and they
are somewhat papillose on the surface. The
calyptra at first covers the capsule entirely,
then splits off horizontally as a mitre-shaped
or bell-shaped cup, which is very fugacious.
The archegonia and antheridia are either on
the same or distinet plants (moncecious or
dicecious), and the latter terminal on distinet
branches. The few British species are na-
tives of rocky, usually alpine districts, and

constitute the only genus, Andrea.
D
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ANEIMIA,
Swartz. — A
genus of Schi-
zacous Ferns. M\
Exotic  (fig. [R5
12).
The fertile
fronds, bear-
ing the spo-
rangia, are re-
duced to mere
ribs.

Aneimia mandioceana. .
Group of sporanges bursting to dis-

charge the spores. Magnified.

ANELLIDA. See ANNULATA.
Fig. 13.

ANEURA, Du-
mortier.—A genus
of frondose Liver-
worts (see Pelliez),
growing in wet
places, containing
three British spe-
cies :

1. 4. pinguis,
L. Frond irregu-
larly  branched,
margins  sinuate,
calyptra smooth,
wholeplant brown-
ish - green. = J.
pinguis, Hooker,
Br. Jungerm. t.
46 (fig. 13).

Aneura pinguis.

2. A. multiﬁda, Bursting sporanges. Nat, size.
L. Frond bipinnately divided, calyptra tu-
berculate. = J. multifida, Hooker, Br. Jun-
germ. t. 45 (figs. 14 and 15).

Fig. 14. Fig. 15.

Aneura multifida.
Fig. 14. Portion of a frond with young perichaetes, mag-
nified 20 diameters.
Fig. 15. A [;:arichaete, more magnified, cut open to show
the archegonia.

3. 4. palmata, Nees.—Frond palmate,
calyptra tuberculate. = J. multifida, var.
palmata, Hooker.

BisL. Hooker, Brit. Jungermannie.

ANGIOPTERIS, Hoffmann.—A genus of
Marattiaceous Ferns. Exotic.

ANGUILLULA, Miller (Rhabditis,
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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.

Char. Body filiform, narrowed at the
ends ; mouth terminal, round, naked ; anus
subterminal ; tail of the male either naked
or furnished with a membrane (winged); a
double spiculum ; tail of the female conical,
acute. The mouth is succeeded by an oblong
cavity (pharynx), which is furnished with
two or three longitudinal bacilli and is distinet
from the cesophagus, which is muscular and
fusiform or cylindrical ; stomach top-shaped
or spherical, furnished with a kind of dental
armature. The tail of the female is frequently
prolonged into a fine point. The uterus is
bifid, and the vulva situated near the poste-
rior third of the body.

These animals are especially remarkable
and interesting on account of their great
tenacity of life; resembling in this respect
the Tardigrada and Rotatora.

Thus, Ang. fluviatilis, when existing in
places exposed to the heat of the sun, will
dry up and become hard and brittle. But
as soon as remoistened by rain, it revives,
swells up, becomes soft, takes food and
exercises its reproductive functions as before.
The same faculty is possessed to an extra-
ordinary degree by .dng. tritici, which will
revive after having been kept in a dry state
for more than five years. Nor are they
destroyed by being frozen.

Dujardin admits three species :—

1. Ang. fluviatilis (?) (Ang. terrestris,
Duj.)(P1.16.fig.4). White,about fifteen times
as long as Dbroad; cesophagus fusiform,
expanded posteriorly so as to become conti-
nuous with the much larger stomach; length
of male 1-50 to 1-12".

Found in wet moss and moist earth,
whenece it gets washed into rivers and
ditches; sometimes also in the intestinal canal
of snails, frogs, fishes, worms and insects.

2. Ang. aceti (PL 16. fig. 5). From 30 to
45 times as long as broad, narrowed poste-
riorly and terminated by a drawn-out point ;
cesophagus cylindrical; tail conical, pointed ;
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 oil of vitriol (sulphuric
acid) allowed by law, must be attributed
their absence in the present day.
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3. Ang. tritici (P1. 16. fig. 6). 20 times as
long as broad in the adult state; length 1-42
to 1-4”.

Found in blighted wheat.

4. Ang. glutinis (P1. 16. fig. 7). About 20
times as long as broad, terminating posteri-
orly in a fine elongated point; length 1-15",

Found in sour paste.

Other Anguillule are found in the same
situations as 4. fluviatilis; but whether they
are distinct species, or merely varieties, has
not been determined.

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. Duggs, 4dnn. d. Sc. Nat. 1826, ix. ;
Bauer, Phil. Trons. 1823 ; Ehrenberg, Sym-
bole Physice (Phyt. Polypi); Dujardin,
Hist. d. Helminthes.

ANGULAR APERTURE.—The angular
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. 16 represent a perpendicular
section of the lowest cowbination of an ob-
ject-glass of small aperture ;

Fig. 16.

Fig. 17.

a is the angle of aperture, and f, e 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 aperture,
fig. 17, the arc b which measures the angle
is much larger, and the radii representing
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.
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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 frequently vary accord-
ng to the magnitude of this angle, and this
variation must always be taken into account
in determining the structure of an ohject
from its appearance. A particular piece of

Fig. 18.

apparatus is requisite for this purpose
(fig. 18), which may easily be constructed as
follows. A rectangular piece of board must
be procured, the shortest sides of which are
about 2 inches longer than the body of the
microscope, 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 1s shown in perspective
in the woodcut. A flat thin piece of
wood (@) rather broader than the body of the
microscope, a little longer than the radius of
the semicircle and poimnted at one end, is
then placed upon the board in such manner
that the pointed end corresponds with the
graduated 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 of wood, 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
Ppin, and so adjusted that its focal point is as
nearly as possible perpendicularly over the
pin. A lamp is placed 2 or 3 yard; from the

D
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board and upon exactly the same level as
the axis of the body of the microscope, 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 coicides
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 1n the are, 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 questionable whether
the objection made to it is real; 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 will not.

As an object-glass of large aperture admits
a greater number of oblique rays than one of
less aperture, the central rays being in
nowise interfered with, so the total number
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 ohject-glass of large aperture; and the
explanation applies especially to its use in
the examination of opake objects, in regard
to which it can be readily understood that a
greater number of the rays reflected from all
parts of an object being admitted, will render
it more luminous and distinct. In this case
the same effect would be produced by con-
densing an additional amount of light upon
the object.

But strictly speaking, large angular aper-
ture in an object-glass used in the examina-~
tion of opake objects is disadvantageous; for
although objects thus viewed appear very
luminous, brilliant and beautitul, yet a
number of the rays which cannot enter an
object-glass of small aperture from their
obliquity, 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, and thus the contrast by which
the various parts are rendered visible will be
destroyed. This applies especially to un-
coloured objects; for those which are
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coloured are best seen under a glass of larger
aperture, the difference between the tints of
colour reflected being sufficient to render
each part distinet.

There is, however, another far more im-
portant use of large angular aperture in an
object-glass. It was first found by Dr. Go-
ring that longitudinal and transverse lines
upon the scales of Lepidopterous and other
insects 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 Diatomacez.

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 60° or 70°, as illuminated by the ordinary
light of the mirror, nothing more is seen
than the more or less coloured valve with a
distinet outline, the central line and the
nodules ; and no change is produced in the
appearances, however intensely the object
may be illuminated. But if an object-glass
of larger angular aperture be used, a number
of fine dark parallel lines are seen traversing
the valve. %ence the object-glass of larger
aperture possesses a particular power of ren-
dering 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 object,
the lines will become more distinet if pre-
viously visible, and frequently visible when
not so before.

3. Placing a central stop in the object-
glass will also, to a certain extent, produce
the same effect as using the object-glass of
larger aperture.

4. Placing a stop in the condensing lenses
of the achromatic condenser 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 and 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
distinet if previously visible. And it is
evident that the alterations of the conditions
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under which the object is examined in the
above experiments, involve simply the view-
ing of the object when illuminated entirely
or more completely by oblique light. For
an object-glass of large aperture admits more
oblique rays than one of less aperture, the
central rays being in nowise interfered with ;
inclining the mirror 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 us, 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
obtained, to render them evident, and the
angular aperture of the object-glass must
necessarily be proportionately large, otherwise
none of these oblique rays could enter it.

It has never yet been satisfactorily ex-
plained why transparent objects, which require
penetrating power in an object-glass, are best
shown, or can only be shown under the
microscope by oblique light.

In entering upon this guestion, we may
take the opportunity of examining 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 becone absorbed, refracted
or reflected. Thus the parts at which these
phznomena occur, may become either co-
loured or dark, whilst the parts which
transmit or reflect the light, become lumi-
nous. We shall leave the cases of ahsorption
and reflexion 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 object-
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 symmetrical, they will act
upon the light transmitted through them in
the manner of lenses, and their luminous or
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dark appearance will vary according to the
relation of the foci of these to that of the
object-glass. Thus, the garts 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 portions of the light by these
parts, all the rays being admitted by the
object-glass, or entering the field. In speak-
ing 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 distinetness with which an object is seen,
nay, even of its absolute visibility, It con-
sists in the relation which the luminousness
or darkness of an object bears to that of the
field or back-ground upon which it is appa-
rently situated ; and all objects, even those
seen with the naked eye, may be regarded as
viewed upon a back-ground or field, compa-
rably to an object viewed in the field of the
microscope. The familiar instance of the
visibility of the stars by day from the bottom
of a coal-pit, whilst invisible from the surface
of the earth, may serve to illustrate this
point. The same phzenomenon 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
daylight; 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
impair thetr 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
objects would appear coloured instead of
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black, and thus the contrast requisite for
distinctness would be lost.

The cause of the distinctness of an object
by refraction, all or nearly all the rays enter-
ing the field of the microscope, may be inves-
tigated in a drop of oil immersed in water,
or in a dvop of milk, as iluminated 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 according 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 always
appear black, because the marginal rays do
not enter the object-glass. If the object-
glass be of sufficient aperture to admit these
marginal rays, the black margin will disappear,
and the little lens will only be distinguish-
able by the above focal relation. Its appear-
ance under oblique light (thrown from all
sides, as when the condenser and a central
stop are used) will vary; but taking the case
of extreme obliquity of the rays, the lens will
only be visible by a luminous margin from
reflexion, giving it a very beautiful annular ap-
pearance. Hence it is more distinct by direct,
or slightly oblique, than by very oblique light.

But in certam objects, the irregularities of
structure are of such extreme minuteness, or
the difference of the refractive power of the
various portions of the structure is so slight,
that the course of the rays is but lttle
altered by refraction on passing through
them ; and under ordinary illumination, all
the rays will enter the object-glass; neither
are the rays accumulated into little cones or
pareels, of sufficient intensity to map out the
little light or dark spots in the field of
the microscope according to the relation of
their foci with that of the object-glass.

Let us take theinstance Fig. 19.
of an object with minute
depressionson the surface,
as the valve of a Gyro-
sigma. 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 /
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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 sepa-
rated into two sets, one passing through the
thinner depressed portions, the other through
the thicker and undepressed portions ; both
sets enter the object-glass. But on trans-

Fig. 20.

mitting 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 admis-
sion ; thus the two parts, which have differ-
ently refracted the rays, will become distinet.
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. DBut on rendering
the light still more oblique, one set would
be agam 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 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.

This is the simple explanation of the
necessity for oblique light to render evident
the markings upon objects.

No explanation of any peculiar agency by
which objects become more distinetly visible
when illuminated by oblique than direct
light is requisite, because it is not a fact that
such exists. The distinctness with which
objects or their parts are seen, always varies
according to the contrast they form with the
ground upon which they are viewed ; and in
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the illumination of objects by oblique light
under the microscope, the manner in which
the rays are refracted or reflected by their
various parts, will always afford a satisfactory
explanation of the appearances they present
in accordance with the laws of refraction or
reflexion.

The mostdifficult point to explain,has been
how it is that an object-glass of large angular
aperture will render markings evident 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 (fig. 20), one of which
was excluded by the object-glass of smaller
aperture. ‘The difficulty 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 micro-
scope, 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 struc-
ture become distinctly separated, one appear-
ing dark, the other lummous; and thus we
illuminate one part of the object, whilst the
illumination 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 object-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 1mpaired by the admission of the first
set of rays. Now this always oceurs 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
indistinet by illuminating both parts, unless
the central stop be used, which totally inter-
cepts all but the very oblique rays, and allows
the markings to be seen in perfection, as
illuminated by the more oblique rays alone.

Refraction of the rays of light has alone
been considered thus far; the action of
oblique light and angular aperture in relation
to colour and reflexion has been neglected.
The question of colour is easily answered.
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Neither oblique light nor large angular aper-
ture possesses any power of rendering co-
loured transparent objects more distinet; and
markings, when arising from the presence 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
reflexion. There can be no doubt that the
latter is not generally the case ; perhaps the
most important reason which may be assigned
for this is, the considerable comparative
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 very large, in such manner
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 reflexion 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 ready means of distin-
guishing whether an object is illuminated by
reflexion or refraction. The illumination of
the sides of globules of oil by reflexion, has
been already noticed at p. 38. The same
phznomenon may be seen in the instance of
minute globules of metaliic mercury. It
might be questioned whether the luminous
ring swrrounding the globules in both cases
did not arise from diffraction. It is, however,
far too defined for this; and it cannot arise
from refraction in the latter case, because
the globules of mercury are opake.

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 omne set of rays being 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
aperture 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?
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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
of the mirror; and the various depths of
shadow of the different parts of the depres-
sions and the undepressed portions render
these also clearly distinguishable (Pl 13.
fig.2¢); 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 Gyrosigma, and
this requires an object-glass of large aperture
torender 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 lumi-
nous (PL 11. figs. 39, 40, 48). Hence the
Isthmia requires defining power, whilst the
Gyrosigma requires penetrating power and
large angle of aperture, to exhibit the mark-
ings ; yet the structures differ only in size.
And there can be no doubt that if we could
examine the valve of the Gyrosigma under a
power as high relatively to the size of the
depressions, as that under which we can
examine the Isthmia, the same relations
being preserved between the angle of aper-
ture of the object-glass and the angular in-
clination of the refracted rays, the various
parts of the depressions and the undepressed
portions would be equally recognizable in
both cases.

The same relation applies to fine lines
scratched or etched upon glass. It was
noticed by Dr. 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.

Hence it is evident that large angular
aperture or penetrating power in an object-
glass is a substitute, and a very imperfect
one, for defining power. This most import-
ant point has not hitherto been noticed; and
it is to be hoped that our object-glass
makers will direct their earnest attention to
it, and endeavour to supply those who are
engaged in microscopic researches with that,
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to the production of a very imperfect substi-
tute for which, all their energy appears at
present devoted.

In conclusion, it may be noticed that these
remarks have been principally confined to one
class of objects requiring penetrating power,
viz. the valves of the Diatomacese. This has
been done advisedly, because the scales of
Insects, which may be regarded as forming
the type of the other eclass, involve consi-
derations of a mixed kind, which would have
tended to confuse the subject. The longi-
tudinal ridges upon the scales of Insects, in
regard to their relation to penetration, may
be viewed in the same light as the unde-
pressed portions of the valves of the Diato-
maceee; 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, will be noticed under ScALES oF
InsecTs. The structure of the valves of
the DiaToMACE is discussed under that
head ; see also INTRODUCTION, p. 33, I.

We have thought it better to refer the
angular apertures of the various object-
glasses to the article OBJECT-GLASSES.

The above article consists principally of
an abstract from a paper read before the
Royal Society of London on the 11th May,
1854.

BisL. Wenham, Trans. Micr. Soc. iii
p- 83, April 1850 and April 1854 ; Rainey,
1bid., Oct. 1853 and Jan. 1854; Gillett,
Proceedings of Royal Society, vii. 16.
March 1854; Lister, Phil. Trans. exxi.;
Goring, Micrographia ; Select Works ; Jour-
nal of the Royal Institution, xxii.; Pritchard,
Microscopic Cabinet ; Griffith, Proceedings
of Royal Society, vii. 60. May 1854.

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 species of Infu-
soria, Rotatoria, &c. It was formerly applied
also to many of the lower Algee. The Latin
term animalculum (with the plural animal-
cula) 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 rcadily found. Those
classes, orders, families and genera to which
particular interest is attached, in relation to



ANIMAL KINGDOM.

structure or other qualities, which the micro-
scope is required to investigate, are specially
treated of under their respective heads.

Kingdom. ANIMALIA.
Subkingdom. VERTEBRATA.
Class I. MAMMALIA.
Order 1. Bimana.
Homo, man.
Order 2. QUADRUMANA.
Simia, ape; Cercopithecus, common
ﬁmnkey; Semmopithecus, Indian mon-
ey.
Orde¥ 3. CHEIROPTERA.
Vespertilio, bat.
Order 4. INSECTIVORA.
Erinaceus, hedgehog ; Talpa, mole.
Order 5. CARNIVORA.
Canis, dog and wolf ; Ursus, bear;
Felis, lion; Phoca, seal ; Nasua, coati-
mondi.
Order 6. CETACEA.
Balena, whale ; Phocena, porpoise.
Order 7. PACHYDERMATA.
Equus, horse ; Elephas, elephant; Ha-
licore, dugong ; Sus, hog; Hippopota-
mus ; Cheiropotamus.
Order 8. RUMINANTIA.
Bos, ox; Camelus, camel; Cervus,
deer ; Capra, goat; Ovis, sheep.
Order 9. EDENTATA.
Dasypus, armadillo ; Bradypus, sloth.
Order 10. RoDENTIA.
Cavia, guinea-pig ; Lepus, hare ; Sorez,
shrew ; Mus, mouse and rat; Sciurus,
squirrel ; Castor, beaver and musk-
quash ; Chinchilla.
Order 11. MARSUPIALIA.
Macropus, kangaroo; Didelphys, opos-
sum.
Order 12. MONOTREMATA.
Ornithorkynchus, duck-billed platypus.

Class II. Aves, birds.

Order 1. AccipITRES.
Aquila, eagle; Striz, owl.
Order 2. PASSERINA.
Fringilla, finch ; Hirundo, swallow ;
Turdus, thrush, blackbird.
Order 3. SCANSORES.
Cuculus, cuckoo; Psittacus, parrot.
Order 4. GALLINA.
Gallus, fowl ; Columba, pigeon.
Order 5. GRALLE.
Struthio, ostrich ; Grus, crane.
Order 6. PALMIPEDES.
Larus, gull; Anas, duck; Anser, goose.
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Class III. REPTILIA.

Order 1. PERENNIBRANCHIATA.
Siren.
Order 2. CHELONIA.
Testudo, tortoise.
Order 3. SAURIA.
Crocodilus, crocodile; Lacerta, lizard.
Order 4. OraIDIA.
Boa; Coluber, snake.
Order 5. BATRACHIA.
Rana, frog ; Bufo, toad; Triton, water-
salamander ; Menopoma.

Class 4. Pisces.

Order 1. GANOIDEA.
Lepidosteus, bony pike ; Sturio, stur-
geon.

Order 2. PLACOIDEA.
Squalus, shark; Raia, ray.

Order 3. CTENOIDEA.
Perca, perch.

Order 4. CYCLOIDEA.
Salmo, salmon ; Clupea, herring; Cy-
prinus, carp.

Subkingdom. INVERTEBRATA.

Class I. MovLLuUscA.

Order 1*, TunicATA.
Ascidia, Salpa.
Order 2%, BRACHIOPODA.
Terebratula.
Order 3*, LAMELLIBRANCHIATA.
Ostrea, oyster; Mytilus, mussel.
Order 41. PTEROPODA.
Clio.
Order 5. GASTEROPODA.
Heliz, snail ; Limaz, slug.
Order 6. CEPHALOPODA.
Sepia, cuttle-fish.

*%% These three orders form the Acephala
of some authors.

11 These orders form the Cephalophora.

Class II. CrusTACEA.

Order 1. P&ciLoropa.
Limulus, king-crab.

Order 2. SIPHONOSTOMA

phthira).
Lernea, Argulus.

Order 3t. OsTRACODA.
Cypris.

Order 41. CoPEPODA.
Cyclops.

Order 5. CirrirEDIA (Cirrkopoda).
Balanus, acorn-shell ; Anatifer.

(Ichthyo-
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Order 6. CLADOCERA.
Daphnia.

Order 7+. PHYLLOPODA.
Branchipus, Artemia.

Order 8. IsorPoDA.
Oniscus, wood-louse.

Order 9. AMPHIPODA.
Gammarus.

Order 10. SToMAPODA.
Squilla.

Order 11. DeEcAPODA.
Cancer, crab; Astacus, lobster and
cray-fish.

t111+ These four orders form the Entomo-
straca of some authors.

Class III. ARACHNIDA.

Order 1. PycyocoNipa (Polygonopoda).
Pycnogonum.
Order 2. TaArp1GRADA (Colopoda)(water-
bears).
Milnesium, Macrobiotus.
Order 3. ACARINA.
Acarus, mites.
Order 4. PHALANGITA.
Phalangium, harvest-spider.
Order 5. PSEUDOSCORPIONES.
Chelifer.
Order 6. SOLIFUGA.
Galeodes.
Order 7. PEDIPALPI.
Scorpio, scorpion.
Order 8. ARANEIDA.
Aranea, house-spider.

Class TV. INsEcTA.

Order 1. MYRIAPODA.
Tulus.
Order 2. THYSANOURA.
Lepisma, Podura.
Order 3. ANorLURA (Parasitica).
Pediculus, louse.
Order 4. ApHANIPTERA (Siphonaptera
or Suctoria).
Pulex, flea.
Order 5. STREPSIPTERA.
Stylops.
Order 6. DIPTERA.
@Estrus ; Musca, fly.
Order 7. HYMENOPTERA.
Apis, bee ; Vespa, wasp; Formica, ant.
Order 8. LEPIDOPTERA.
Butterflies and moths.
Order 9. NEUROPTERA.
Ephemera ; Libellula, dragon-fly.
Order 10. HEMIPTERA.
Cimex, bug.
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Order 11. ORTHOPTERA.

Blatta, cockroach ; Acheta, cricket.
Order 12. COLEOPTERA.

Beetles.

Class V. ANNULATA (4nnelida or Anellida).

Order 1. TURBELLARIA.
Planaria.

Order 2. SUCTORIA.
Hirudo, leech.

Order 3. SETIGERA.
Lumbricus, earthworm; Nais.

Class VI. RoraToria (Rotifera).
Order 1. ROTATORIA.
Class VII. EnToZOA.

Order 1. STERELMINTHA.
Order 2. CELELMINTHA.

Intestinal
worms.

Class VIII. ECHINODERMATA.

Order 1. PEDICELLATA.
Asteria, star-fish; Echinus, sea-hedge-
hog.

Order 2. Aropa.
Sipunculus.

Class IX. ACALEPHE.

Order 1. SIPHONOPHORA.
Physalia, Portuguese man-of-war.

Order 2. CTENOPHORA.
Beroe.

Order 3. DiscopHORA.
Rhizostoma, Cyanea.

Class X. PovLvp1 (Zoophytes).
Order 1. ANTHOZOA.
Hydra, Gorgonia, Actinia.
Order 2. Bryozoa (Polyzoa).
Flustra, Cellularia.

Class XI. ProTozoA.

Order 1. FORAMINIFERA.

Order 2. POLYCYSTINA.

Order 3. SroNGIE.

Order 4. LaGEN .

Order 5. INFUSORIA.

BiBL. Rymer Joues, Animal Kingdom ;
the various zoological articles in Todd’s
Cycl. of Anat. and Phys.; Siebold and
Stannius, Lehrbuck d. Vergleich. Anat. ;
V. d. Hoeven, Handbuch der Zoologie;
Owen, Hunterian Lectures; Carpenter,
Comparative Physiology ; Cuvier’s Animal
Kingdom, by Blyth, Mudie, Johnstone,
Carpenter and Westwood ; also the new
French edition of the Régne Animal.

ANISONEMA, Duj.—A genus of Infu-
soria, belonging to thefamily Thecamonadina.
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Char. Body colourless, oblong, more or
less depressed, covered with a resisting tegu-
ment,from an aperture in which two filaments
emanate ; one flagelliform and directed for-
wards ; the other thicker, trailing and retract-
ing the body of the animal; movement slow.
2 species :—

1. A. acinus. Movement directly forwards,
colourless, aquatic; length 1-1280'to 1-810".

2. A. sulcata (Pl 23. £. 12). Movement
vacillating in a circle; colourless, aquatic;
length 1-1100",

Dujardin suggests that the Bodo grandis
of Ehrenberg 1s referable to one of these
spepies, ac also to the genus Heteromita,

uj.

BiBL. Dujardin, Infusoires, p. 345.

ANKISTRODESMUS, Corda.—A genus
of Desmidiacez.

Char. Cells elongated, attenuated, entire,
aggregated into faggot-like bundles.

The cells only differ from those of Closte-
rium in their aggregation. Species :—

1. A. falcatus, Corda (Rhaphidium fasci-
culatum, Kiitz.). Cells numerous, crescent-
shaped; aquatic; length 1-549” ; breadth
1-7353"; common (PI. 10. fig. 47).

2, Ad. fusiformis, Corda.\| Carlsbad : nei-

3. A. convolutus, Corda. [ ther of these
splecies are admitted into Kiitzing’s Spec.
Alg.

BisL. Ralfs, Brit. Desmidiee, pp. 179 and
222 ; Corda, Almanach de Carlsbad, 1835,
p- 121; 1838, p. 199.

ANNUAL RINGS.—The concentric lines
seen in transverse sections of Dicotyledonous
stems (fig. 21).

Fig. 21.

Cross section of a Dicotyledonous stem with annual

rings.

These markings 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
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the inner part of each concentric layer of
wood, as in the Oak. In the Sumach a layer
of cellular tissue occurs at the boundary of
each ring. In the Conifers the markings
result from the greater thickness of the
secondary deposits on the walls of the cells
in the outer part of each layer, no ducts

Fig. 22,

Magnified cross-section of stem of Pinus exhibiting parts
of three annual rings, 1, 2, 3.

existing in their wood (fig. 22).
modifications occur in tropical trees.

It seems that these rings cannot be taken
strictly as annual rings in all trees, especially
in those of equable climate, since they seem
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 recovery, may
produce two rings in one year; in moist
tropical climates, where the leaves reappear
almostcontinuously, therings probablyanswer
to periods of great renewal of foliage.

ANNULATA, Anellida or Annelida.—
The class of red-blooded worms.

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 branchiz or
by internal vesicles, or by the skin itself.
Distinct organs of ecirculation present, con-
tractile vessels replacing a heart. Nervous
system consisting of a single or double
ventral cord, furnished with ganglia at inter-
vals, and encircling the cesophagus above.

The skin consists of a very delicate struc-
tureless and transparent epidermis, beneath
which (in Hemocharis (Piscicola), Clepsine
and Nephelis), thereisa layer of cells,which, in
the adult animals, presents the apé)earance of
a fenestrated membrane (Pl. 40. fig. 16).
The cells (Pl. 40. fig. 16 b) leave spates
between them which appear like holes ;
but the addition of acetic acid brings to light

Many
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in each space a distinct nucleus (Pl 40.
fig. 16 ¢), 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 corium or true
skin.

In the Turbellaria, the outermost cuta-
neous layer consists of ciliated epithelium.
The opalescent and often beautifully coloured
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, sometimes arranged in
tufts, at others covering the greater part of
the surface of the body. Sometimes foli-
aceous 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 con-
solidation of the secretion from some part of
the skin with fragments of shells, grains of
sand, &ec.; in others, again, the calcareous
tubes appear to be wholly secreted by a
portion of the cutaneous surface.

The muscular 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. 17 a),
flattened or incurvated (Pl 40. fig. 17 b).
They are covered esternally by a delicate
sheath or sarcolemma (P1.40. fig. 18 5). The
cylinders themselves consist of a clear, ho-
mogeneous, cortical substance (P140.fig. 18a),
and an internal cavity (c), the latter being
filled with a finely granular substance, in
which scattered nucle1 are imbedded (P1. 40.
fig. 17 ¢). At the two ends of the body, the
muscular fibres branch dichotomously (P1.40.
fig. 19 ¢). The fibres are usually smooth,
but sometimes longitudinally or transversely
striated ; this appearance arising either from
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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 resembling
the general parenchyma of the body ; and in
this, peculiar cellular bodies are often im-
bedded, resembling the urticating organs of
the polypes. These enclose six, eight, or
more rod-shaped bodies, which are sometimes
parallel with each other, sometimes somewhat
spirally curved. The cell-membrane of these
bodies subsequently 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 distinet bundles,
serving to move the bristles, parts of the
mouth, &ec.

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 (Pl 40. fig. 19 &, 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 ceso-
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
peurilemma 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. If is a disputed point whether
all these represent true eyes or not; but
M. 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
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or more filaments, which are regarded as
antennz. In those in which the head is not
distinet, 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
Hirupo). The oral aperture is frequently
surrounded by a number of erectile tentacles
or cirrhi.

The intestinal canal is usually straight,
and furnished with lateral appendages, or
constricted at intervals; sometimes a distinct
aesophagus, stomach and intestine are distin-
guishable.” 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 circulatory
system 1s, that two main vascular trunks, one
dorsal, the other ventral, traverse the body
longitudinally; and it appears that the blood
moves in the dorsal vessel from behind
forwards, whilst in the abdominal vessel it
moves from before backwards; these trunks
are 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 filaments or tufts, sometimes ciliated ;
by internal ciliated canals or water-vessels ;
by ciliated depressions, or by vesicles at the
sides of the body. In many instances, a
transparent colourless liquid occupies the
interstices 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 1s the
¢ chylaqueous fluid > of Dr. Williams.

The Annulata are propagated by transverse
division, and by means of sexual organs.

See the articles ApHRODITA, HEMO-
cHARIS, Hamoris, Hirupo, Nais, NE-
PHELIS and PLANARIA.

Bisr. V. d. Hoeven, Handbuch der Zoo-
logie, vol. i.; Siebold, Lekrb. d. Vergl. Anat.
pt. 1; Todd’s Cycl. of Anat. & Phys., vol.i.

Milne-Edwards) ; Quatrefages, Ann. d. Sc.

at. 3rd ser. vols. vill., i1x., x. and xii. ;
Leydig (on Hemocharis (Piscicola)), Siebold
and Kolliker’s Zeitschr. f. Wissens. Zoolog.
vol. i.; Johnston’s Index to British An-
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nelida, Ann. Nat.

Hist., 1845,
p- 433.

ANOMALOCERA, Temp.—A genus of
Entomostraca, of the order ,Copepoda and
family Diaptomide.

Char. Head distinguishable from the
body, 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-jomt (in the male) ; inferior antennae
not branched, three-jointed, basal joint with
a slender twig. 1 species:—

A. Patersonii (Pl. 14. fig. 6, the male).
Marine.

BisL. Baird, Brit. Entomostr. p. 229 ;
Templeton, Trans. Entom. Soc. vol.1i. 1837.

ANOMODON, Hook. and Taylor.—A
genus of Mosses. See NECKERA and
HypNuMm.

ANOPLURA. — An order of Insects ;
sometimes termed Parasitica or Epizoa.

Char. Feet 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 :—

XVi.

Suborder I. HAUSTELLATA or
RHYNCHOTA.
Mouth with a tubular, very short haustellum.
Fam. 1. Pediculide.

a. Legs of two kinds, anterior
ambulatory, posterior scan-

LG 08000 ppoabosan0ag Phthirius.
b. Legs all 1 3880 apan Pedicul
Hematopinus.

Suborder II. MALLOPHAGA or
MANDIBULATA.

Mouth with two horny mandibles.
Fam. 2. Philopteride. Antenne filiform,
maxillary palpi wanting.

a. Antennee five-jointed, tarsi
two-jointed (i.e.twoclaws). Philopterus.

b. Antennze three-jointed, tarsi
one-jointed......co0nees Trichodectes,

Fam. 3. Liotheide. Antennz -clavate,
maxillary palpi conspicuous.
@. Tarsi two-jointed. . ........ Liotheum.
b. Tarsi one-jointed.......... Gyropus.
It appears that although the Anoplura do

not undergo metamorphosis as in the more
perfect insects, consisting of larva, pupa and
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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.

BisL. Nitzsch, Germar and Zincken’s
Magazin der Entomol. iii. ; Burmeister,
Gen. Insect.; Leach, Zoological Miscellany,
ill.; Gurlt, Mag. f. die Gesammte Thierheil-
kunde, viii. ; Denny, Monograph. Anoplur.
Britann. ; Walckenaer, Hist. d. Insect. xiii.

ANOURELLA, Bory and Duj. = ANvU-
REA, Ehr.

ANTENN A, of Insects.—The two move-
able-jointed organs situated on the head,
near the eyes (P1. 26, figs. 1 a, 3a, 24 a, and
figs. 7 to 21 inclusive).

The form, number of joints, &ec. of the
antenne are used as characters for distin-
guishing the genera and species of Insects.

Three parts are generally distinguishable
in the antennz : 1, the scapus or basal joint
(figs. 10, 18 and 19 a), is often very long,
and is connected with the forulus, or part
upon which it moves, by a ball and socket
articulation ; 2, the pedicella or second joint
(the same figs. &), which is mostly minute
and nearly spherical, allowing of the freest
motion,and supporting the remaining portion
of the antenna, which forms, 3, the clavola
(figs. 10 and 18 ¢). The principal terms
applied to the antennz according to the
form and arrangement of the joints of the
clavola are these :—

Theyare called setaceous when the success-
ive joints gradually diminish in size from
the base to the apex, as in the families
Achetidze, Blattide and Gryllide (fig. 7);
ensiform when the successively diminishing
joints are angular at the sides, forming a
sword-like organ, as in some of the Locust-
idee (fig. 8) ; filiform when all the joints of
the clavola are of uniform thickness, as in
the Carabide (fig. 9); moniliform when the
joints are spherical or rounded, as in the
Tenebrionide and Blapsidee (fig. 10); ser-
rated when the joints appear like inverted
triangles, with the inner margin more pro-
duced than the outer, as in some of the
Elateridee (fig. 11); ¢mbricated when the
acute base of each joint is inserted into the
middle of the broad apex of the joint behind
it, as in the Prionidee (fig. 12); pectinated
when each joint is developed on one side
into a process or spine, as in the Lampyridae

L]

ANTENNARIA.

(fig. 13); bipectinated when a process or
spine exists on each side of the joints, as in
the Bombycidee (fig. 14); flabellate 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 Elateride
(fig. 15) ; elavate 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 Muscidee (fig. 20), or when tufts of
capillary filaments arise from the joints, as
in the Culicide (fig. 21) ; lamellate, as in the
lamellicorn Coleoptera, when the knob is
composed of a number of lamelle 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 antennee ; thus, in some of the Muscidze,
the filamentous portion represents the true
clavola, while the larger lobe is simply an
appendage (fig. 20); in Globaria Leachii
the pedicella 1s not a small rounded joint,
but 1s elongated like the scapus (fig. 19 d),
whilst the clavola (c) ends in a large capitu-
lum, attached laterally to the base of the
fifth joint, and directed backwards.

The use of the antennz is not agreed upon
by entomologists: Mr. Newport believed that
the primary function is that of hearing or
feeling the vibrations of the atmosphere,
an additional function in many insects being
that of common feeling or touch.

Bisr. Kirby and Spence, Introduction to
Entomology ; Burmeister’s Manual, &e.,
translated by Shuckard; Newport, Art.
Insects, Todd’s Cycl. Anat. and Phys. ii.;
Westwood’s Introduction §-c.

ANTENNARIA, Link.—A genus of An-
tennariei (Physomycetous Fungi). They are
byssoid products growing upon dead or living
structures, or sometimes in cellars. The my-
celium consists of a densely interwoven mass
of filaments, generally of dark colour, some-
times of very great extent. Species :—

1. Antennaria cellaris, Fries. Mycelium
very thick and abundant, lax, composed of
septate filaments, olive-black; perithecia glo-
bose, seated on the mycelium, and supported
bz simple filaments. On casks, bottles, &ec.,
often hanging down a foot or more from the
roof, in almost all close cellars.

Racodium cellare, Pers.; Greville, Se.
Crypt. Flora, t. 259.—Fibrillaria vinaria,
Sowerb., t. 432, 387, fig. 3.
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2. A. semiovata, Berk and Br. Barren
filaments creeping, often united into an ir-
regular membrane. Fertile filaments erect,
generally slightly branched, sometimes sub-
dichotomous; pycnidia semiovate, sporanges
curved, acummated. Clothing leaves of
Lastrea Filiz-mas with dense matted felt.
Ann. Nat. Hist. 2 ser. vol. xiii. p.468. See
CAPNODIUM.

Antennaria levigata, of which we give

Antennaria lsevigata (highly magnified).

Corda’s figure (fig. 23), is found upon the
bark of the birch in Germany. Diameter of
its spores about 5-2000".

ANTENNARIEI.—A tribe of Physomy-
cetous Fungi, consisting of diffuse plants,
forming flocculent or byssoid patches upon
leaves or bark, or upon walls in cellars. The
many-spored large sporange sessile on the
sides of erect, or in the midst of radiating
filaments, at once distinguishes these plants
from the Mucorini, where the microscopie
sporanges are supported at the tips of simple
or branched filaments.

Synopsis of British Genera.

1. Antennaria. Sporange membranous,
at first closed, then open, borne on a persist-
ent radiating mycelium composed of septate
filaments.

II. Pleuropyais. Sporanges adnate to
the sides of simple, septate ascending fila-
ments, opening by a longitudinal slit.

ITII. Pisomyra. Sporange membranous,
ostiolate, innate, on a persistent, radiating
mycelium, composed of septate filaments.

ANTHER.—The essential part of the
male or fertilizing organ of Flowering Plants,
supported on a longer or shorter stalk or
filament, and constituting with it the stamen.
The wmicroscopic examination of anthers
turns in two distinet, both very interesting
directions, namely, study of the development
and characters of the pollen produced in the
anthers, and examination of the ecellular
structure of the walls of the perfect anther.
For the former, see POLLEN.

ST

ANTHER.

The walls of the 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 stomates;
this epidermis usunally remains unaltered, but
in some cases (Lupinus) the walls acquire
fibrous thickening. Be- :
neath this epidermis ordi- L
narily lies one or more
layers of cells which form
the spiral-fibrous tissue
(fig.24). This may extend
all round the anther, or be Section of wall of
wanting at certain points, C”f“,f;fihe‘i;al T
especially over the con- E. Fibrous tissue.
nective, before andbehind; Magnified 250 diams.
sometimes all the cellular tissue of the con-
nective itself assumes the same character
(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 affording
considerable diversity of forms :—

a. Spiral fibres. Narcissus poeticus, Po-
pulus alba, Lonicera tatarica, Hyoscyamus
orientalis, Datura Stramonium, Cheiranthus

Cheiri (Pl. 32. fig. 1).

b. Annular fibres. Iris florentina, Hya-
cinthus orientalis, Bunias orientalis, Chei-
ranthus Cheiri, Convallaria.

c. Reticulated fibres. Fritillaria imperi-
alis (on the internal face), Tulipa Gesneriana
(ditto), Viola odorate (ditto), Sazifrage
umbrosa (Pl. 32. fig. 2).

d. Fibres arched (founed on three sides
of the walls, the fourth being free). Nuphar
lutea, Bryonia dioica, Cynoglossum, Pulmo-
naria, Primula sinensis, Passiflora cerulea,
Ligustrum vulgare, Cucurbita, Pyrus, Lupi-
nus (PL. 32. fig. 3).

e. Fibres short and straight, pieces upon
the walls standing vertically to the epidermis.
Arum, Calla @thiopica, Calceolaria, Del-
phinium, Anemone.

f. Like d, but converging towards the
centre of the upper wall of the cell, some-
times forming a star. Corydalis lutea, Im-~
patiens, Fumaria, Cactus (Pl. 32. fig. 4),
Polygonum, Tropeolum majus, Veronica
perfoliata, Polygale Chamebuzus, Rubio
tinctorum, Armeria.

g. Fibres vertical, very short, numerous
and close, like teeth on the walls. Grasses,




ANTHERIDIA.

Casuarina, Myosotis, Phlomis fruticosa,
Robinia, Adonis vernalis, Glaucium luteum,
Chelidonium majus, Magnolia, Liriodendron,
Dahlia, Leontodon, Solidago, Bellis perennis
(PL. 32. fig. 5), Geranium, Pelargonium,
Pinus, Cupressus, Juniperus.

h. The walls simply thickened like wood-
cells. Zamia.

Other intermediate modifications exist,and
it is necessary to observe that the character
of the markings often differs in different
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 Hepatice,
such as Marchantia (P1. 32. fig. 35), Junger-
mannia, &c. (see HEpATICA). Also on the
walls of the sporanges of Equisetum (see
Eauisetacez). For further particulars
respecting the relations of these cells to other
spiral-fibrous tissues, see SPIRAL STRUC-
TURES.

BisL. Purkinje, De cellulis antherarum
fibrosis, Wratislaviae, 1830.

ANTHERIDIA.—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 all agree in one point, namely,
in the character of the final products, which
are extremely minute bodies, endowed with
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 1n 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 so well under-
stood. Their existence is clearly ascertained
in the Fucacez, and the active bodies are
ciliated : this is not yet fully ascertained of
those of the Florideze, and the observations
relating to them in the Confervoides are as

et in a doubtful state. In the Fungi and
iichens the antheridia seem to be repre-
sented by a different kind of structure,
which produces free minute stick-shaped
bodies, apparently endowed with spontane-
ous motion.

The moving bodies from the antheridia are
called spermatozoids, antherozoids, or sper-
matic filaments in the higher Cryptogamia.
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The active bodies of the Fungi and Lichens
have been provisionally named spermatia.

The antheridia of the Rhizocarpes are re-
presented by the smaller form of spore pro-
duced in the sporanges (see RHIZOCAR-
pE&). This is also the case in regard to the
Lycopodales so far as Selaginella and Isoétes
are concerned (see LycoropaLEs). In the
Ferns and Equisetacese the antheridia are
produced along with the Fie. 25
archegonia on the prothal- g 29
lium or eellular frond re-
sulting from the germina-
tion of the spore (see
FErNs and Eaquisera-
CE&). Inthe Mosses and
leafy Liverworts, the an- §
theridia are produced in \
terminal or axillary buds,
associated with or separate
from the archegonia (fig.
25). In the frondose Liver-
worts, they are imbedded Bartramia fontana.
in the frond, or more or less M. alfhinﬂli)_rescen‘fe with
raised from it on special 2nthemdia anc para-
receptacles (see M(?SSES EEEZ;;“ aguified 40
and HepAaTICA).

The supposed antheridial organs of the
Lichens are called spermagonia, and will be
found deseribed under LicuHENs, and the
analogous structures found in certain Fungi
called by the same name, are described un-
der ContomYCcETOUS FUNGI, also under the
heads of certain genera of that family. The
antheridia of the Algew are best known in the
Fucacew, and are described under that head,
and more particularly under Fucus. TFor
those of the FLORIDE® see that heading, and
for the statements in regard to the Confer-
voidez, see OSCILLATORIEZE, CONFERVA-
CEZE, also MICROGONIDIA and SPERMATO-

zolps. See also CHARA.
BiBL. See under the special heads re-
ferred to.

ANTHEROZOIDS.—The term applied
by the French authors to the moving bodies
of antheridia. See SPERMATOZOIDS.

ANTHINA, Fries.—A genus of Isariacei
(Hyphomycetous Fungi), composed of mi-
nute fibrous plants, often of bright colours,
growing upon dead leaves, &ec. In antumn.
One British species is recorded.

A. flammea, Fr. Attenuated downwards,
smooth, crimson-saffron, dilated upwards,
feathery, yellow. Clavaria miniata, Purton.
A beautifully coloured Fungus, varying as
to the degree of ramification, scarcely 1-2"
thick at the base ; thickened upwards, as also
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are the branches; fibrous and feathery at the
summiit; solitary; from 1-2" to 1" high; turn-
ing blackish when dried. The spores sepa-
rate very readily when the specimens are
placed in water for examination.

BiBL. Purton, iii. t. 18; Nees and
Henry, System der Pilze, 1837, t. 6.

ANTHOCEROS, Mich.—A genus of An-
thocerotex (Hepaticacez). Fruits scattered.
Perichzete produced by the thrusting-up of
the substance of the frond, truncate or some-
what lobed round themouth; 0. 26,
perigonenone; epigone conic- N |
al, bursting below, fugacious; il
sporange “pod-shaped, two- }
valved, pedicellate, with a
central, persistent, filiform /
column ; elaters with spiral
fibre absent or rudimentary;
antherids surrounded by a
toothed, cup-shaped peri-
cheete.

The forms found in Britain
are regarded by Hooker as
varieties of one species. By
the continental botanists they
are divided into two : 4.punc-
tatus, with the frond dotted
and divided at the margin; i
and A. levis, with the frond Anthoceros leevis,
smooth (fig. 26). Natsicey

These plants are found in very moist situ-
ations, at the sides of ditches, &c., fruiting
in spring. The ovate-oblong fronds are
from £ to § of an inch long, lying flat, and
often forming round patches, overlapping
one another, radiating from a centre, and
more or less divided at the margin. The
textureisbhetween membranaceous and fleshy,
inclining to the latter; the colour deep green,
lighter at the margins. The antheridia and
archegonia are usually abundant on the same
individual. The antheridia are spherical,
with short stalks, of a yellowish-orange co-
lour, included in eup-shaped, deeply toothed
receptacles on the upper face of the fronds.
The young archegonia differ from those of
any other Hepaticacez 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 perichzte
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
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on a short pedicle, 2 to 3 lines high, almost
concealed m the perichzete. The sporange
splits down the middle into two valves, which
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,—from 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. Gemmz also oceur on the frond of
Anthoceros.

Bisr. Dev. of the Fruit generally : Hof-
meister, Vergleich. Unters. Hohern Krypto-
gamen, Leipsic, 1851; Schacht, Entw. die
Frucht und Spore von Anthoceros levis, Bo-
tanische Zeitung, 1850. Spores: Mohl, Lin-
nea, 1839 ; Vermischte Schrift, Tiibingen,
1846 ; Nigeli, Memoir on Vegetable Cells,
translated in Ray Society’s Reports and
Papers on Botany,1846 (p. 229), from Schlei-
den and Nageli’s Zeitschr. fiir Wiss. Botanik.

ANTHOCEROTEZA.—A tribe of Liver-
worts or Hepaticacez (which see), containing
the single genus ANTHOCEROS.

ANTHOPHORA, Latr.—A genus of In-
sects, of the order Hymenoptera, and family
Apidee.

Char. Wings with three complete sub-
marginal cells of equal size ; labial palpi with
the third joint affixed obliquely; maxillary
palpi 6-jointed ; intermediate legs of male
with long brushes of hair.

There are two species, 4. retusa and 4.
Huaworthana.

A. retusa is commonly seen flying about
sunny and sandy banks in March, April, May
and the beginning of June. Its head and
trophi are represented in P1. 26. fig. 24.

The antenne (@) 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-jointed.
Labrum (e) deflexed, convex, with two black
spots at the base, anterior margin a little

E
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convex and ciliated. Mandibles ( f) slightly
curved, clothed with long hairs, notched
near the apex ; larger in the females, and but
slightly notched below the apex. Mazille
(g9) 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 (k) rather long
and setaceous, é)-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 mterlor margins very pilose,
terminated by a lanceolate appendage. Para-
glosse (z) lanceolate. Palpi (k) extending
as far as the tongue (in our figure the tongue
is represented as longer than natural), slen-
der, tapering, 4-jointed, hasal 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 (¢) long and narrow; ocelli
(b) three. Thorax much broader than the
head in the female. Legs rather robust;
tibiee, 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 females.
Pulvilli distinet. 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.

BisL. Curtis, British Entomology, viii. p.
357; Westwood, Introduction, &ec., 11. p. 86.

ANTHOPHYSA, Duj.—A genus of Infu-
soria, of the family Monadina (Duj.).

Char. Animals ovoid or pyriform, 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 Uvel-
la, 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.

A. Millers (P1. 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. Thisis the Epistylis
vegetons of Ehrenberg.

BiBL. Dujardin, Infus.; Ehr. Infusionsth.
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ANTHOSOMA, Leach.—A genusof Crus-
tacea, of the order Siphonostoma, and family
Ergasilina.

Found upon the gill-covers and gills of
sharks.

Bisr. Baird, Brit. Entom.; Desmarest,
Cons. géner. sur 1. Crustac.

ANTIGRAMMA, Presl. —A genus of
Scolopendriez (Polypodaous 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 represented
m Pl 6. fig. 2.

BiBL. See CHEMISTRY.

ANTIMONY. See ARSENIC.

ANTLIA.—The spiral tongue or proboscis
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 main-spring of a watch.
It consists mainly of two modified maxille
(see INnsecTs). According to Mr. Newport,
each maxilla is composed of an immense
number of short transverse musenlar rings ;
these are convex externally and concave
internally, and the two connected organs
form a tube. Within each there are one or
more large trachez (fig. 28 ¢ *1) connected
with the trachee in the head. The inner or
concave surface which forms the tube
(fig. 28 ¢ ) 1s 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 f *), 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 1-3rd 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
papille. These, in Vanessa Atalanta {the
red admirable butterfly) for instance, form
little barrel-shaped bodies (fig. 28 &, 4, f),
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 proboscis.
Mr. Newport regards them as probably
organs of taste. There are also some eurious
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
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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 c).

This description of the structure of this
interesting organ does not appear to be
correct. We believe that the older view, re-
garding each half of the Antlia to contain a
distinct canal, to be true; and that the trans-
verse rings, in fact the entire frame-work of
the organ, consists of chitine. But the subject
requires further investigation. The only
muscular structure we have detected in the
organ, consists of bundles of muscular fibres
taking an oblique longitudinal direction.

Bisr. Newport, Todd’s Cycl. of Anat.
and Phys. ii. p. 901. See also INsEcTs.

ANTROPHIUM, Fie. 27
Kaulf.—A genus of 18- &/
Gymnogrammez (Po- o)
lypodxzous  Ferns),
with thesori imbedded
in a kind of groove
along the backs of the
veins. Exotic.

Theannexed magni-
fied figure (fig. 27) re-
presents partof a sorus
with some of the thece
or sporanges in Ssitu,
having the perpendi-
cular annulus charac- Part of a sorus.
teristic of this family. Magnified.

ANURZA, Ebr.—A genus of Rotatoria,
of the family Brachionza.

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 strie, 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
orifice to allow of the protrusion of the rota-
tory organs, which are usually well developed
in the form of two rounded lobes, accompa-
nied with setz or non-vibratile cilia in several
bundles; no tail; jaws digitate ; a red eye-
spot above the jaws; ova voluminous, 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".

Antrophium Lessoni.

(gt
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1. A. quadridentata, E.

2. A. squamula, E.

3. A. falculata, E.

4. A. curvicornis, E. (Pl. 34. fig. 5, viewed
from above ; fig. 6, side view).

5. A. biremis, E.

6. A. striata, E.

7. A. inermis, E.

8. A. acuminata, E.

9. A. foliacea, E.

10. A. stipitata, E.

11. A. testudo, E.

12. A. serrulata, E.

13. A. aculeata, E.

14. A. valga, E.

To these Mr. Gosse adds, 4. fissa, 4. tecta,
A. brevispina and A. cochlearts.

Bisr. Ehr. Infus.; Duj. Infus.; Gosse,
Ann. Nat. Hist. 1851, viii. p. 202.

ANYSTIS, Hevd. (Erythreus, Duges;
Trombidium, Herm.).—A genus of Arachnida,
of the order Acarina, and family Trombidina.

Char. Palpi large, free, bi-unguiculate (?);
mandibles unguiculate ; body entire ; legs at
their insertion contiguous, cursorial, 2. e.
unguiculate, long, the last joint slender and
very long ; posterior legs the longest.

1. 4. parietinum. Colour vermilion ; palpi
with a single claw, mucronate below. Found
between stones and in moss ; and on book-
shelves. Tromb. parietinum, Herm. Mém.
Apterol. p. 37. pl. 1. f. 12.

2. A. ruricola. On stones and-on dry
paths. (Pl 2. fig. 3.)

3. 4. flava (Tr. flavum).

4. A. ignipes.

5. A. cursoria.

6. A. cornigera.

Bisr. Hermann, Mém. Apterol.; Dugés,
Ann. d. Sc. nat. 2 sér. i. and 1u.; Koch,
Deutsch. Crust. &c.; Heyden, Isis, 160 ;
Gervais, Walckenaer’s Hist. d. Insectes, iii.

APHANIZOMENON, Morren (Limno-
chlide, Kiitzing).—A genus of Nostochinez
(Confervoid Algz) forming a delicate bluish
mucous stratum on the surface of lakes or
standing water. The filaments are very
slender, flaccid and obscurely jointed. No
vesicular cells have been detected ; the sper-
matic cells are much elongated, either
scattered or, more frequently, solitary near
the centre of the filament. Ralfs states that
he is not disposed to place much dependence
on the character of coherence in flat lamellz,
since he could not detect it in 4. cyaneum,
which does not appear to differ generically
in other respects. This genus seems to form
a connecting link between the Osgillaton'eae

E
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and Nostochinez, as indicated by Hassall.
- Its filaments agree with Oscillatoria, but are
distinguished by the conspicuous spermatic
cells, resembling those of Dolichospermum,
and it differs from all the rest of the Nosto-
chinez in the absence of vesicular cells and
the obscurity of the articulations of the
filaments. Ralfs enumerates three British
species, viz.—

1. A. Flos-aque, Linn.—Filaments cohe-
ring laterally in flat lamellze which separate
at their extremities into fasciculi; spermatic
cells cylindrical, with an inconspicuous
covering.—Ralfs, Ann. Nat. Hist. ser. ii.
v. pl. 9. fig. 6. Syn. Oscillatoria Flos-
aque, Agardh, Syst. Alg.; Nostoc Flos-
aque, Jirgens; Limnanthe Linnei, Kiitzing,
Linnea, xvii. 86 ; Limnochlide Flos-aque,
Kiitz., Phycologia Generalis, Phycologia
Germanica, and Tabule Phycologice, cent. 1.
pl- 91. fig. 2a. (Pl 4. fig. 1).

2. A. cyaneum, Ralfs. Filaments free, ag-
gregated nto a thin mucous stratum; sporan-
gialinear,8to12 times longer than broad, with
a conspicuous hyaline covering.—Ralfs, I. c.
pl. 9. fig. 7. Limnochlide Flos-aque var.
hercynica, Kiitz., Species Alg.; Tabule Phy-
cologice, cent.i. pl. 91. fig. 11?7

3. A. incurvum, Morren. * Filaments
articulated, cohering together in flat laminze,
laciniated at the apex; articulations 2 to 8
times longer than broad.” Mr. 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-aque, and they are
neither fasciculated nor laciniated at the
ends.—Ralfs, . ¢. pl. 9. fig. 8. Aph. incur-
vum, Thompson, Ann. Nat. Iist. v. 82
Harvey, Manual of Brit. Alge (ed.1), 145 ;
Hassall, Brit. Freshwater Alge, t. 76.
fig. 6. Limnochlide Flos-aque var. Har-
veyana, Kiitz., Tabule Phycologice, cent. 1.
pl. 91. fig. 2.

BipL. For further details consult Mr.
Ralfs’s paper on the Nostochinee, Annals of
Natural History, 2nd ser. v. 339, 1850, and
the other works cited above.

APHANOCAPSA, Nigeli.—A supposed
genus of Unicellular Alge. See PaL-
MELLA.

APHANOCHZATE, Braun.—A genus of
Chatophoreze (Confervoid Alge) allied to
Coleochete; the bristles arising from the
backs of the cells are not sheathed, but arti-
culated in the upper part. Not yet detected
in Britain.

BisL. Alex. Braun, Verjungung, p. 196,
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&c.&c.; Ray Soc. Translation, Rejuvenescence
in Nature, 1853, p. 184, &e.

APHANOTHECE, Niageli—A supposed
genus of Unicellular Algee. See PALMELLA.

APHID/E.—Afamily of Insects belonging
to the order Hemiptera (Homoptera, West-
wood). This family comprises the inseets
forming the lice of plants.

Rostrum more or less perpendicular or
inflexed, varying in length, being in some
species nearly half as longasthebody, and con-
sisting of fourjoints. Labrumlongand pointed
at the tip ; antennee of moderate or of great
length, setaceous or filiform and 7-jointed,
the last joint being sometimes obsolete
and the third longest. The ocelli, three in
number, form a large triangle; the eyes are
entire, prominent, and semi-globose. The
thorax 1s oval, with the protothorax 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 ex-
tremity. The wings are very much deflexed
at the sides of the body, being almost per-
pendicular in repose; the fore wings much
larger than the posterior, with strong nerves,
the subcostal nerve terminating in an elon-
gated stigma, close to which runs another
longitudinal nerve, obliquely emitting two or
three straight nerves, which run to the hind
margin of the wing, the last of which emits
one or two branches; the posterior wings
have two similar oblique nerves. The legs
are long, or very long and slender, formed
only for crawling; the tarsi short and two-
jointed, the basal joint being shortest.

The pupa state is active, and resembles
the imago, except in possessing rudiments of
wings upon the back; but some never acquire
wings, in which case the pupacannot be distin-
guished fromthe mature larva or imago states.

The species are found upon almost all
kinds of plants, the juices of the young parts
of which they suck by the assistance of their
proboscis, producing frequently disease in
the plant, either by greatly weakening it, or
by distorting young shoots and leaves ; some
species raising vesicles, or other gall-like ex-
crescences, in which whole generations of
aphides are residents.

The above-mentioned anal tubercles se-
crete a saccharine fluid, of which ants are
very fond ; and it is this fluid dropped upon
the adjacent leaves, or the extravasated sap
flowing from the wounds caused by the
punctures of the insects, which is known
under the name of honey-dew.
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The mode of generation of these insectsis
curious and interesting. Each family in
spring and summer consists of wingless in-
dividuals and pupze ; all of these are, how-
ever, females. The males are not born until
the end of the summer or autumn. They
fecundate the last generation produced by
the previously-born specimens, consisting of
wingless females, which: then deposit fecun-
dated eggs, which remain through the winter,
and produce young in the spring capable of
reproduction without fresh impregnation.
Eleven generations have been known to be
produced thus, without fresh impregnation.
According to Dr. Burnett, the members of a
third generation can be seen within the bodies
of the parents.

Many of these insects are covered with a
mealy matter, or with cottony threads se-
creted by the body.

These insects are of great interest, on ac-
count of the destruction they cause in agri-
cultural crops: as instances, we may mention
the hop-fly (4. humuli), the bean-dolphin
(A. faba), the turnip-fly (4. brassica), &ec.
The Aphis rose is a very common one, and
may be found upon most rose-buds. Apple-
blight is also probably produced by a species
of Aphis.

BiBL. Westwood, Introduction, &e.;
‘Walckenaer, Hist. d. Insectes; Burnett, Sil-
limanw’s Journal, 1854, xvii. pp. 62, 261;
Walker, dnn. Nat. Hist. 2nd ser. 1. ii. iii.
iv. &e. (184849, &c.)

. APHIS, L.—A genus of Insects, of the
family Aphidee.

Char. Abdomen bicorniculate; antennze
long, setaceous; fore wings with three ob-
lique discoidal nerves, the first trifid; pro-
boscis short, collar long.

The species are very numerous. See
APHIDE.

APHRODITA, L.—A genus of Annulata.
One species of this genus (4. aculeata) is
well known as the sea-mouse, and is com-
monly found on the sea-coast, and always
admired on account of the splendid iridescent
colours reflected from its spines and bristly
hairs, Its body is from 3 to 5 inches long,
13 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 form-
ing a kind of skin. When this coat is cut
through, fifteen nearly circular plates or scales
(elytra) are found on each side, which partly
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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
divided by a pit, furnished behind with pec-
tinate appendages, the gills or branchize.

Antennz minute, palpi large, subulate,
jointed at the base. Mouth with a large re-
tractile edentulous proboscis ; the orifice en-
circled 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 trans-
parent and easily examined.

The brilliant colours of the bristles and
hairs arise from iridescence, produced by a
number of longitudinal strize 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 sur-
r(())unded by a number of fibres (Pl 40. fig.
20).

BisL. Johnston, 4nn. Nat. Hist. 1839,
430; Van d. Hoeven, Zool., p. 232.

APHTHA.—A disease affecting the mu-
cous membrane of the mouth, tongue, &ec.
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 of numerous epithelial scales mixed with
filaments and isolated cells of a fungus. A
portion examined under the microscope
exhibits,—1, numerous oval cells (a), P1. 30.
fig. 1, rarely containing an internal globule
or nucleus ; 2, long filaments (4) exhibiting
a further advanced stage of development;
the filaments are but rarely jointed ; 3, epi-
thelial scales, sometimes perfect (d), but
usually wrinkled and otherwise altered in
form, and frequently more or less opake (e),
so0 as to be hardly recognizable except when
treated with potash; intermingled with these
bodies are sometimes vibriones or bacteria
(Bact. termo, f) and a molecular form of
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‘matter (g), probably an early stage of Bact.
termo, for it is always found with and
prior to it in decomposing 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
accompanyinfg 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. See
O1pium.

BisrL. C. Robin, Histoire Naturelle des
Végétauar Parasites, 2nd ed., Paris, 1853,
p. 488, where many other works are men-
tioned.

APIOCYSTIS, Nigeli.—A genus of Pal-
mellacez (Confervoid Algae). Aquatic plants
parasitical upon Conferve, 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
about 1-2500""t01-3500” in diameter. Young
sacs contain regularly 2, 4, 8, 16, 32, &e.,
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 biciliated zoospores for a time,
then settle down and germinate.

A. Brauniana and the doubtful species
A. linearis represent this genus; they have
not been recorded in this country, having
been discovered at Ziirich by Nageli.

BisL. Nigeli, Einzelligen Algen, p. 67.
t. 2. A. figs. 1 and 2.

APIS, L.—A genus of Hymenopterous
insects.

A. mellifica, the honey-bee, presents some
interesting points of structure.

The proboscis (Pl. 26. fig. 25) agrees
essentially with that of Anthophora. The
“ tongue ” (labium*) is a very beautiful and
favourite microscopic object; its minute
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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 tibie 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 (P1. 27.
fig. 4 a), which is furnished with transverse
rows of hairs, forming pollen-brushes.

BisL. Westwood, Introduction, &e.; Cur-
tis, Brit. Entom. 769.

APOTHECIUM.—The name applied to
the spore-fruits of the Lichens, sometimes
restricted to those of the open-fruited genera
(Gymnocarpi), the term perithecium being
applied to those of the closed-fruited (An-
glocarpi). Several special names have been

Fig. 28.

Dirina Ceratonize.

applied to the apothecia, namely, pelta,
scutella, patella, scyphus, orbiculus, lirella,
and verruce, indicating the forms occurring
in particular genera. They are shield-
shaped, flat, cup-shaped, globular, papilliform
bodies or linear ridges, upon the upper
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surface of the thallus, either immersed, super-
ficial or elevated on peduncles. They con-
tain the theca or spore-cases. For the
structure, see LICHENS.

Fig. 28, Dirina Ceratonie, natural size.
Fig. 29, several apothecia magnified about
5 diameters. Fig. 30, part of a vertical
sectionthrough an apothecium,showing thece
with spores, together with barren theca or
paraphyses, magnified 200 diameters.

APTOGONUM, Ralfs.—A genus of Des-
midiacez.

Char. Filament elongated, triangular or
flattened ; joints bicrenate at the free mar-
gins ; an c¢val foramen between the joints.

Kiitzing 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. Filaments triangular, regularly twisted,
crenatures rounded; length of joints1-1500”,
‘breadth 1-1000” (PL. 10, fig. 55, front view ;
fig. 52, side view).

8. Filaments flattened ; crenatures shal-
lower and slightly angular.

2. A. Baileyi. TFilaments 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.

BisL. Ralfs, Brit. Desmid. pp. 63, 208.

APUS, Scop.—A genus of Entomostraca,
o{'] the order Phyllopoda, and family Aspide-
phara.

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 2-jointed
antennz ; feet, sixty pairs, the first pair
furnished with three long, jointed branches,
extending beyond the carapace, the rest
branchial ; body com(l)osed of numerous
rings ; two long-jointed caudal appendages.

1. 4. cancriformis. Aquatic; browmsh-
yellow ; length 2% inches.

2. A. productus. Not British; an elon-
gated oval lamina between the two caudal
appendages.

P%G;BL.geBaird, 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.

ARACHNIDA.—A class of animals, con-
taining-the spiders, scorpions, &c.
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Char. Head united with the thorax,
forming a eephalothorax; antenne none;
eyes simple (ocelli) ; legs eight, jointed.

The integument of the Arachnida 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 ecellular
appearance in the extremities and the cepha-
lothorax. The cuticle of the abdomen of
the Aranewm, Acarina, &c., presents very
beautiful wavy or undulating lines, some-
times surrounding the roots of the hairs, &e.
concentrically, and arising, in some cases at
least, from the existence of folds (Pl. 2. fig. 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 seales.

The innermost eutaneous layer consists of
a very delicate and almost colourless mem-
brane, of a finely granular or fibrous appear-
ance; closely beneath which is situated a
layer of pigment granules and eells, which
are visible through the general integument,
and to which the beautiful colours of many
of the Arachnida are owing.

The organs swrrounding 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 (Pl 2. fig. 62 &
7 a), and a terminal curved and sharply
pointed one (fig. 6 5 & 7 b). The latter 1s
traversed by a eanal 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 antennze. Next come two maxillary
palpi (fig. 7 ¢), which do not differ in strue-
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 joints of these palpi are
enlarged and project forward, forming the
maxille (fig. 7 d); in the scorpions, the
mandibles and maxillary palpi terminate in
pincers or forceps; lastly a labium, situated
between the maxille (fig. 7 e), and consisting
of a single piece.

The mouth in the other families is de-
cribed under the respective heads.

The eyes are simple (ocelli, stemmgta),
but they are absent in the parasitic Acarina ;
they consist of a simple arched cornea; a
spherical lens and a concavo-convex vitreous
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body, with a cup-shaped retina, and a layer
of pigment corresponding to the choroid.

Thecephalothorax is usually separated from
the abdomen by a well-marked constriction.

The legs of the Arachnida do not coincide
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. If we
suppose that the two last joints belong to the
tarsus, the tibia then consists of two joints,
of which, in some (the scorpion and Phrynus)
the first, in others the second is the longest.
The preeeding long joint 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, corresponds
to the coxaof insects. The last joint of the
tarsus usually supports three curved hooks
or claws (Pl. 2. fig. 8), which are frequently
toothed on the concave margin, and in some,
a membranous vesicular or hairy cushion
(pulvillus) on its under side. The most cha-
racteristic 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 Aranez the cesophagus
enlarges into a prismatic muscular expansion
just before its termination in the stomach ;
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 Aranes 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 ceeca, 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. Inthe Tardigrada, Acarina
and some others, the liver is represented by
the granule-cells, usually brownish-yellow, of
the walls of the diverticula of the stomach.

The poison-glands of the Aranes 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 Tardigrada, Acarina, &c., there
is neither dorsal vessel nor blood-vessels.
IIence in these there is no regular circulation
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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 Aranes there is a dorsal vessel,
consisting of a spindle-shaped tube lying
principally in the abdomen, constricted at
intervals and 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, &ec., no trachez or other
respiratory organs have yet been discovered ;
hence the respiration must be cutaneous. The
higher Arachnida breathe either by trachea
(many Acarina),orlungsandtrachestogether.

The traches of the Acarina 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 paic of feet, asin
the Gamasez, or behind the last pair, as in
the Ixodes.

In the Hydrachnea, which live in the wa-
ter, and do not rise to the surface to respire,
the trachese must possess the power of ab-
sorbing the air from the water. In the
Aranew, 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 (Pl 2. fig. 9). When examined by
reflected light, they reflect a silvery lustre ;
whilst by transmitted light they appear dark
violet, or almost black. ach 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 horny
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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 trachez only.

Nervous System.— Varies indegree of com-
plexity. In its simplest form, it exists as a
single cesophageal ganglion, sending off ra-
diating branches; and m its most compound
forms, it presents a large cephalo-thoracic bi-
lobed ganglion, and one or two ventral gan-
glial chains or cords.

The primitive nervous fibres and ganglion-
cells are very small and delicate.

Spinning organs.—These organs, by means
of which the Araneide form their webs, are
of great interest. The external organs con-
sist of three or rarely two pairs of cones or
conical papille, or spinnerets, placed at the
end of the abdomen, below the anus: they
are somewhat flattened at the summit, and,
usually, the middle pair consists of two 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
of delicate horny spinning tubes, at first sight
closely resembling hairs; these form con-
tinuations of the spinning vessels. Some-
times, however, the lower portions of the sides
of the cones are furnished with spinning-
tubes, the remainder being covered with
hairs. Each 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 (P1. 2. fig.
10, 10 @, a separate tube). 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, &ec., and in others still fewer.
The glands which secrete the tenacious tran-
sparent secretion are very variable in num-
ber, form, and arrangement, and occupy the
interstices of the other abdominal viscera,
consist of sacs and tubes, lined with nucleated
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 filaments con-
necting these are covered at tolerably regular
intervals with minute spherical masses of
glutinous matter (P1. 2. fig. 11), the filaments
themselves being highlyelastic. These masses
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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 insects which may acci-

. dentally become entangled in them, and

render the spider more sure of holding his

prey.

Propagation. — The Arachnida generally
are propagated by sexes, but an exception is
formed by the Tardigrada, which are her-
maphrodite, and do not possess copulating
sexual organs. The sexual apparatus con-
sists of two ovarian or seminal sacs, some-
times fused together in the middle line ; they
are situated in the abdomen, and terminate
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.

The Arachnida may be thus subdivided :

SectioN I. Cephalothorax divided into
four segments; neither stigmata nor distinct
respiratory organs present.

Order 1. PycxocoNipa (Polygonopoda).
Legs as long as or longer than the body ;
abdomen rudimentary (small and eonical).

Genera. — Pycnogonum, Phoxichilus,
Phoxichilidium, Pallene, Paribea, Nym-
phon, Endeis, Ammothea.

Sluggish marine animals, living on the
sea-shore under stones or upon marine
plants.

Order 2. TARDIGRADA (Colopoda). Legs
rudimentary, very short, conical, indi-
stinctlythree-jointed, and with three orfour
claws; abdomen not distinet from the
thorax ; (aquatic).

Gen. Emydium, Macrobiotus, Milne-
sium.

Section 2. Cephalothorax undivided ;
respiratory organs usually distinet, internal
(but sometimes absent), with two or more
abdominal stigmata.

Order 3. AcARINA. Abdomen not jointed,
fused with the cephalothorax ; palpi simple ;
mouth in many forming a rostrum ; (respi-
ratory organs consisting of trachez or
none).

Fam.l. Acarea. Headterminatedinfront
by an emarginate labium, or single bifid
process ; palpi adnate or adherent to the
labium, difficultly distinguished; mandi-
bles chelate; no distinct ocelli; feet ge-
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nerally terminated by a vesicle or adhesive
acetabulum and claws.

Gen. Acarus(Tyroglyphus), Trichodac-
tylus, Psoroptes, Sarcoptes, Demode.

Fam. 2. Oribatea (Notaspidea). Body
covered by a hard horny envelope ; man-
dibles chelate; palpi fusiform, five-jointed;
feet furnished with claws, but no vesicle
nor acetabulum,

Geu. ‘Oribata (Notaspis), Hopophora,
Dameus, Zetes, Pelops.

Most of the species live in mosses at the
roots of trees; in some the body is sur-
rounded by a projecting lamella on each
side.

Fam. 3. Txodea.

Gen. Izodes.

Fam. 4. Gamasea. Palpifree, filiform;
mandibles chelate; feet with two claws
and a caruncle, or a lobed membranous
appendage ; ocelli none or indistinct.
(Generally parasitic.)

Gen. Dermanyssus, Uropoda, Caris,
Gamosus. ;

Fam. 5. Ilydrachnea. Palpi with the
last joint unguiculate or spinous; two or
four distinct ocelli; coxwx broad, legs ge-
nerally ciliated, natatory, the posterior
longest. (Aquatic.)

Gen. Limnochares, Eylais, Hydrachna,
Atax, Arrenurus, Diplodontus.

Fam. 6. Bdellea. Palpi antenniform ;
mandibles terminating in claws or pincers;
rostrum resembling an elongated head ;
body generally divided between the second
and third pairs of feet by a transverse fur-
row or stricture ; (abdomen many-jointed).

Gen. Bdella.

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.

Gen. Anystis, Cheyletus, Tetranychus,
Megamerus, Pachygnathus, Raphignathus,
Smaris, Erythraus, Trombidium ( Leptus).

Order 4. PuaLaNcITA (Opilionina). Cepha-
lothorax conjoined with the abdomen ;
abdomen annulate or transversely plicate ;
palpi simple, filiform; mandibles didac-
tyle; feet elongate, terminated by a single
claw,

Gen. Trogulus, Phalangium, Eusarcus,
Gonyleptes.
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Order 5. PsEuDOscORPIONES. Cephalo-
thorax conjoined with abdomen ; abdomen
annulate ; palpi large, chelate.

Gen. Obisium, Chelifer.

Order 6. SoLiruea. Cephalothorax distinct
from the abdomen; abdomen annulate;
palpi filiform, extended, equalling the feet
in length.

Gen. Galeodes.

Order 7. PeEpiraLPI. Abdomen jointed, di-
stinet from cephalothorax; palpi large,
resembling feet, chelate at the apex; pul-
monary sacs, but no traches; stigmata
four or eight.

Gen. Thelyphonus, Phrynus, Scorpio, An-
droctonus, Buthus.

Order 8. ARANEIDA. Abdomen not jointed,
nor cephalothorax separated by a constric-
tion ; respiratory organs consisting of tra-
chez and pulmonary sacs.

Gen. Aranea (Tegenaria), Epeira, &c.

BiBL. Treviranus, Ueber den inner. Bau
der Arachniden; id. Vermischte Schriften,
&c. Bd. 1, 1816 ; Dufour, 4nn. d. Sc. phy-
siq. de Bruxelles, iv.—vi.; Walckenaer, Hist,
nat. d. Ins. Apt., i.-ii.; Van der Hoeven,
Handb. der Zoologie, 1.; Siebold & Stannius,
Lekhrb. d. Vergleich. Anat. i.; Owen, Hunter.
Lectures, i.; Blackwall, Ann. N. Hist. xv. Apr.
1845, and Linn. Trans. xvi; Blanchard, Ann.
N. H. 1850, vi. 67 ; and 1852, x.150; New-
port, Phil. Trans.1843; Koch, Deutschlands
Crustac. &c.

ARACHNOID MEMBRANE (Tunica
arachnoidea)—TIs a delicate transparent mem-
brane, lying between the cranial dura mater
and the brain, and extending between the
spinal cord and its dura mater so as to enve-
lope these nervous centres. It does not dip
between the convolutions of the brain, but
enters and lines its ventricles. Its outer sur-
face 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 reticu-
lated bundles of areolar (cellular) tissue, with
fibres of elastic tissue coiling around or pur-
suing a rectilinear course through them. In
some parts the fibrillee of the former run par-
allel without forming bundles, and contain,
as do the bundles, round, elongated, or
spindle-shaped nuclei. In others, areolar
tissue of a rather homogeneous appearance
here and there forms a coat to the }%undles,
or 1s situated between them.

Fig. 31 represcnts two bundles of the areo-
lar tissue of the human arachnoid, after the
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addition of acetic acid, showing the fibres of
elastic tissue.

Areolar and elastic tissue of arachnoid, after treatment
with acetic acid. Magnified 350 diameters.

BisL. Kolliker, Mikroskop. Anatomie, ii.;
Henle, Allgemeine Anat.

ARACHNOIDISCUS, Bailey.—A genus
of Diatomaceze.

Char. Frustules disk-shaped, single, ad-
herent ; valves circular, flat, or very slightly
convex, exhibiting (even under a low power)
concentric and radiating lines, with appa-
rently cellular markings occupying the inter-
spaces, and a central clear space (pseudo-
nodule).

The cellular appearance arises from the
existence of the ordinary depressions. Ehren-
berg mentions imperfect septa.

his genus corresponds to the Hemiptychus
of Ehrenberg, who observes that as the term
Hemiptycha has been previously applied to
a genus of Hemiptera, that of Arachnoidiscus
will be preferable.

A.Ehrenbergii, Bail. Pseudo-nodule sur-
rounded by an inner 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 (Pl
12. figs. 12 & 13, side view).

A. ornatus, Ehr. South America.
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Bisu. Ehr. Ber. d. Berl. Akad. 1848 &
1849 ; Smith, Brit. Diat.; Shadbolt, Trans.
Micr. Soc. iii.

ARANEA, Latr. (Tegenaria, Walcken.)—A
genus of Arachnida, of the Order Araneidea.

A. civilis and domestica, house-spiders;
readily accessible for examining the strue-
tural peculiarities of spiders, the organs of
the mouth, maxillary palpi, spinnerets, legs,
&c. See Pl 2.

BiBL. Walcken. dAptéres, i.; Koch, Die
Arachn. viii.; Treviranus, Ueb. d. inn. Bau
d. Arachn.

ARAUCARIA, Jussieu.—A genus of Co-
nifere (Gymnospermous Flowering Plants),
remarkable for the character of the markings
on the walls of the cells of the wood, where
the disks or bordered pores appear in two or
more parallel rows (Pl 39. fig. 5). Arau-
caria (Eutassa) excelsa 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 CONIFERZE,
Woob, and SECONDARY LAYERS.

ARAUCARITES, Goeppert (Dadoxylon,
Endlicher ; Pinites, Lindl. and Hutt.).—A
genus of Fossil Coniferee (Gymnospermous
Flow. Plants), characterized by the many
rows of disks on the walls of the wood-cells.
Mostly occurring in the carboniferous forma-
tions. See CONIFERZE.

BisL. Witham, Internal Structure of Fos-
sil Vegetables, p. 72, pl. 4-11, Edinb. 1833;
Lindley and Hutton, Fossil Flora, 1. t. 2, 3.

ARCELLA, Ehr.—A genus of Infusoria,
of the family Arcellina.

Char. Animals contained in a carapace,
from an orifice in which one or more variable
flattened expansions are protruded ; carapace
discoid or hemispherical, with the onfice
upon the flat surface.

The Arcellee correspond to Amoebze contained
in a carapace. In some species, the carapace
is membranous and uniform ; in others, it is
siliceous and exhibits fine striz, depressions,
or granules (?) spirally arranged. Not un-
frequently it contains particles of sand, mi-
nute Diatomacez, &c., imbedded in its sub-
stance. The gastric cells and contractile
vesicle of the Infusoria have been observed.

Dujardin places this genus among the
Ru1zopropa. Thespecies (?) are numerous ;
the most common are—

1. 4. vulgaris (P1. 23. fig. 14 a). Carapace
brownish-yellow, plano-convex, or hemi-
spherical, ‘eovered with depressions. These
markings or depressions are very beautiful
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and interesting. They agree exactly with
those upon the valves of the Diatomacez in
regard to the requirements for their display;
with unilateral oblique light, lines only are
visible. Their true structure resembles that in
PL 11. fig. 48, or P1. 13. fig. 29, except that
the rows are somewhat wavy or even spiral.
Aquatic; breadth 1-500 to 1-200". In the
young state it is very transparent and pale,
and the markings are with difficulty distin-
guished. Pl 25. fig. 24. represents the ani-
mal with its processes protruding from the
carapace.

We have seen two of these animals con-
jugating and so firmly united by the soft in-
ternal substance, that they were not separable
by rolling them over between two plates of

lass.
: 2. 4. aculeata (Pl. 23. fig. 14 b). Carapace
brownish, discoidal, convex above, with one
or more irregular spinous prolongations at
the margin ; aquatic; breadth 1-200" without
the spines.

3. A. dentata (Pl. 23. fig. 14 ¢). Hemi-
spherical, anguloso - polygonal ; carapace
membranous, homogeneous, yellowish or
greenish ; aquatic; breadth 1-560 to 1-200".

4. A. aureola (Cyphidium aureolum, Ehr.).
(P1. 23. {. 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. TFig. 38 a represents the carapace
viewed from above, 0 the same supported
upon one angle, and the single expan-
sion.

BisrL. Ehrenberg, Infusionsth.; Dujardin,
Infusoires.

ARCELLINA, Ehr.—A family of Infu-
soria.

Char. Animals contained in a univalve
carapace, of an urceolate or shield-like form,
with a single orifice from which one or more
irregular and variable expansions are pro-
truded, which form the organs of locomo-
tion.

The substance of the body resembles that
of an Ameba.

Dujardin places this family among the
Rhizopoda.

Genera: Arcella (including Cyphidium,
Ebr.) and Diflugia (including Trinema,
Duj.).

See SPIRILLINA.

ARCHEGONIUM. Also called pistilli-
dium. The rudimentary organ representing
the ovule in the higher Flowerless Plants,
such as Mosses, Ferns, &c. (excluding the
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Thallophytes). 'These organs are more mi-

nutely described under the heads of the va-
rious Classes, in speaking of their reproduc-
tion.

In the Mosses and Liverworts they are
flask-like cellular bodies, found in terminal
or axillary buds on the leafy stems (figs. 32

Fig. 33.

Fig. 32.

Archegonia of Mosses.
Magnified 50 diameters.
& 33). In the Ferns and Equiseta they are
produced on the prothallium, after the ger-
mination of the spores. In the Lycopodiacez
and Marsileaceze they are produced upon the
cellular plate, representing a prothallium, de-
veloped in the large spores when these be-
gin to germinate. The corpuscula of the
Coniferae are analogous bodies to the last.
See HepaTIiCcACE®E, Muscace®, FirLica-
CEE, FEQUISETACEZE, LYCOPODIACEE,
MARSILEACE A, also CONIFER& and CHA-
RACEZ.

ARCHIDIUM, Brid.—A genus of Bru-
chiacez (Acrocarpous Mosses), including
some of the Phasca of Linnazus, &ec.

4. phascoides, Brid.= Phascum alternifo-
lium, Hook. and Taylor.

ARCYRIA, Hill.—A genus of Myxogas-
tres (Gasteromycetous Fungi), growing on
rotten wood, with bright-coloured spores
and filaments. The elastic filaments of the
capillitium have no spiral fibres, but are a
little tuberculated. Species :

1. A. punicea, Pers. Common; spores
and capillitinm purplish vermilion. Grev.,
Sec. Crypt. Flora, t. 130.

2. A. incarnate, Pers. Not uncommon ;
smaller, with a shorter stipe and with flesh-
coloured spores and capillitium.

3. 4. cinerea, Bull. Spores and capil-
litium cinereous.

4. A. nutans, Bull. Spores and capil-
litium  dirty-yellow ; capillitium nodding.
Trichia nutans, Sowerby, t. 260; Arcyria
fava, Grev., Sc. Crypt. Fl. t. 309.

5. A. umbrina, Schum. Spores and



ARECA. [ se1
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.

ARECA, L.—A genus of flowering plants
(Fam. Palmacea). 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
the cell-walls (PL 38. figs. 21 & 22). See
ALBUMEN (of seeds).

AREGMA, Fries.

AREOLAR TISSUE of animals.
CeLLuLARr TIssUE.

ARGAS, 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
anterior 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
terminated by two claws, but no vesicle.

These animals are frequently parasitic upon
pigeons, fowls, &e. ; some live in gardens.

A. reflexus (Rhynchoprion Columbe,
Herm.). Body marked with tortuous fur-
rows and depressions, 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.

BisL. Walcken., Aptéres, iil. (Gervais).

ARGULUS,Miill.—A genusof Crustacea,of
the order Siphonostoma and family Argulidee.

Char. Carapace membranous, covering
the cephalothorax like a shield; antennee
four, short, concealed beneath the carapace ;
anterior two-jointed, terminal joint hooked,
posterior four-jointed ; 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 last joint with two small hooks;
the last four pairs of legs two-cleft, and fur-
nished with ciliated filiform processes.

" A. foliaceus (Pl. 15. fig. 1). Parasitic on
the stickle-back (Gasterosteus) and other
fishes ; carapace greenish.

BisL. V. d. Hoeven, Handb. d. Zool.;
Baird, Brit. Entomostraca.

ARPACTICUS, Baird.—A genus of Ento-
mostraca, of the order Copepoda and family
Cyclopidee.

See PHRAGMIDIUM.
See

] ARROW-ROOT.

Char. Head undistinguishable from thorax ;
foot-jaws two pairs, forming strong cheliform
hands ; antenne in male furnished with a
swollen hinge-like joint; antennules (infe-
rior antennse) simple; legs five pairs, the
fifth pair rudimentary; eye single; ovary
single. 2 species :—

A. chelifer and A.nobilis. Marine, closely
resembling Cyclops.

BisL. Baird, Brit. Entom.

ARRENURUS,Dugés.—A genusof Arach-
nida, of the order Acarina and family
Hydrachnea.

It contains those species in which the
posterior part of the body of the male is
narrowed and produced into a truncate or
cylindrical appendage. The body of the
female 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 (PL 2. fig. 12). The
eyes are two, distant, blackish. The intes-
tinal ceca are distinguishable through the
skin. The mouth is round and surrounded
by a kind of hood (Pl. 2. fig. 13 ¢).

Arrenurus viridis, Duges’ typical species
(PL. 2. fig. 13), has the palpi short and clavate
(a@); the fourth joint longest and largest, the
fifthfalcate and thiemandiblesunguiculate ().

Thespeciesareverynumerons and of almost
all colours, red, green, yellow, grey, purple.

BisL. Walcken. Adptéres, 1ii.; Dugss,
Ann. d. Sec. nat., 2 sér. i.; Koch, Ueber-
sicht des Arachnidensystems.

ARROW-ROOT.—A nume given to va-
rious kinds of stareh, derived from the plant
Maranta arundinacea, and other species.
True West India arrow root is from this
(Pl 36. fig. 18) and M. Allonga and M.
nobilis (N. O. Marantacez). FEast India
arrow-root is obtained from species of Cur-
cuma (N. O. Zingiberacez) (PL. 36. fig. 19),
but Maranta arundinacea is also grown
there, as its fecula is brought from Singa-
pore. Tahitan arrow-root (Pl. 36. fig. £2)
1s obtained from the plant called Tacca pin-
natifida (N. O. Taccace®), and the substance
called Portland arrow-root (Pl. 36. fig. 11),
is extracted from the Arum maculatum
(N. O. Aracex), a common hedge-weed in
this country. In all these cases the fecula
consists of starch-grains, which are produced
in great quantity before the season of rest, in
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the succulent root-stocks or rhizomes of the
plants ; the arrow-root is extracted from the
grated root-stocks by washing, to separate
the cellular tissue and remove the often acrid
juices. See STARCH.

ARSENIC.—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 octohedral
or tetrahedral. The second (right rhombic)
is less common, and is only obtained by sub-
limation. 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 Oj)
yields crystals by sublimation of exactly the
same form as those of arsenious acid (Pl 6.
fig. 3).

Solution of arsenious acid is sometimes
used as a preservative liquid for animal pre-
parations.

BiBL. See CHEMISTRY.

ARTEMIA, Leach.—A genus of Ento-
mostraca, of the order Phyllopoda and family
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 antennz slender and filiform in
both sexes; inferior antennz in the male
large, flat, curved downwards and two-
jointed, resembling horns; in the female
short, pointed and slightly ecurved; basal
joint of male inferior, antennee provided with
a short conical process.

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 bilobed
at the apex, and with a pair of branchial
feet ; each lobe of the end joint of abdomen
giving off several short setee. Agrees gene-
rally m structure with Branchipus.

BisL. Baird, Brit. Entom.; Rackett,
Trans. Linnean Soc. 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.
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Their composition and thickness varies 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
strength; as the vessels become smaller, 1t di-
minishes in thickness, becoming redder and
more contractile ; and near the capillaries itis
very thin, finally disappearing. The inner coat
is always thin, yet thickest in the lar%e
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
resemblance, on the one hand, to the fusi-
form cells of pathologists (as also to the
formative cells of elastic and areolar tissue),
and on the other to contractile (smooth
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

Fig. 34.

Magnified 350 diameters.

Muscular fibre-cells from human arteries. 1, from the
popliteal : a, before, &, after the addition of acetic acid;
2, from a twig of the anterior tibial artery: a, nuclei.

what is called a fenestrated membrane, gene-
rally exhibiting more or less distinet reticu-
lated fibres and usually small elongated
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openings ; more rarely a very dense network
of principally longitudinal elastic fibres, with
narrow elongated fissures. o

The middle coat of the smaller arteries 1s
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. / 1

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.

Magnified 350 Diameters.

A small artery (a) and vein (3) (about 1-180” in diameter) from the me-
sentery of a child, after the addition of acetic acid: «, external coat, with

elongated nuclei; B, nuclei of the muscular fibres of the middle coat,
seen from the surface, partly the sectional view; y, nuclei of the epithelial

cells; 3, fibrous layer of elastic tissue.

In the smallest arteries, the outer coat
gradually ceases to contain elastic tissue,
consisting merely of areolar tissue and the nu-
clei; this gradually loses its fibrous character,
next becoming homogeneous, and finally, a
thin perfectly structureless membrane, and
disappearing. In the same manner the mid-
dle 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
epithelial cells cease to be isolable, all that
canbe distinguished consisting of their closely
aggregated nuclei.
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In moderate-sized arteries the middle coat
increases in thickness, but in addition to a
larger number of muscular layers, fine elastic
fibres in open networks are added, at first run-
ningsomewhat irregularly through the muscu-
lar elements, and In the larger vessels of this
category mixed with areolar tissue, and here
and there forming layers alternating with
those of the muscular fibres. The inner coat
sometimes contains between its elastic layer
and the epithelium several other layers, form-
ing with fine networks of elastic tissue more
externally situated in homogeneous granu-
lar 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 laminze.

In the largest arteries, the
epithelial cells of the inmer
coat are not so elongated,
and the inner coat consists
principally of layers of a ho-
mogeneous, striated, or even
distinctly fibrillar substance,
agreeing with areolar tissue,
traversed by finer and coarser
longitudinal networks of elas-
tic tissue. Immediately be-
neath the epithelium the net-
works of elastic fibres are
either very fine, or are re-
placed by one or more striated
layers, which when nucleated,
often appear as if composed
of fused epithelial cells, and
when homogeneous, resemble
pale elastic membranes. The
middle coat contains, as a
new element, elastic mem-
branes or plates, as many as
50 or 60, which, except in
their transverse direction, resemble the elas-
tic inner coat, sometimes forming the densest
networks of elastic fibres, at others fenes-
trated membranes. These layers alternate
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 of 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

artly
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arteries of other mammals, the internal coat
contains unstriped muscular fibres.

Fig. 36.

This is

Magnified 30 diameters,

Transverse section of the human aorta below the superior mesenteric artery,
after acetic acid. 1. Inner coat: a, epithelium; b, striated layers; ¢, elastic
layers. 2. Middle coat: d, its elastic layers; e, the muscular and areolar tis-

sues ; 3, outer coat with its network of elastic tissue.

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
vasorum; 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 the
heads FATTY DEGENERATION and ATHE-
ROMA. See also VESSELS.

BisL. Henle, Allgemeine Anatomie; Kol-
liker, Handbuch der Gewebelehre; Wedl,
Grundziige der pathol. Histol. ; Rokitansky,
Ueber einige d. wichtig. Krankh. d. Arterien.

ARTHONTA, Acharius.—A genus of Gra-
phideze (Gymnocarpous Lichens), distin-
guished by the small roundish or irregular
apothecia, scattered over the thallus, devoid
of an excipulum. Mr. Leighton describes
eight British species, growing on the bark of
trees, some of which have been described by
others as species of Opegrapha, &e.

BisL. Leighton, Ann. of Nat. Hist. Ser. 2,
vol. xiii. p. 436. pl. 7. 8. 1854.

ARTHRINEUM, Kze.—A genus of De-
matiei(Hyphomycetous Fungi), of which one
species has been found in Britain, growing
upon dead leaves of Eriophorum angustifo-
lium.

A. Puccinoides, Kze. Filaments elongated,
tufted, often not more than 1-50” long, but
frequently confluent in a linear form, with a
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kind of velvety surface; spores numerous,
angular, or like a double cone, attached in
whorls at the joints of the
filaments.

Bisr. Berkeley, Ann.
Nat. Hist. 1. 436; Torula

] Eriophori, Berk. English
!"")"‘0‘[' Flor, v. p. 2. 359,
) };ﬂ M ARTUROBOTRYS, —
& ’ Corda.—A genus of Mu-
"'I cedines (Hyphomycetous
.ﬂ)' Tungi) bearing elegant no-
e

dular groups of septate
spores. No species is yet
recorded in Britain. Corda
describes one species, 4.
superba (fig. 37) ; in this
thespores areabout 1-1500"
long. Fresenius describes

Fig. 37.

ol
i

i('n.l

Arthrobotrys superba.

37. A fertile filament with many groups of spores.
Magnified 200 diameters.

38. A fertile articulation of ditto, with most of the
spores detached from the spine-like pro-
cesses on which they are borne.

Magnified 600 diameters.

another, 4. oligospora, perhaps not distinct,
which has the erect filaments about 1-50”
high, solitary, not in tufts, and mostly with
only one groy 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. Sce
FuNGUs-BED.

BisL. Corda, Prackfl. eur. Schimmelb. p.
43. t. 21 ; Fresenius, Beitr. zur Mycologie,
Hefti. p.18. pl. 3. figs. 1-8.

ARTHROCLADIA, Duby.—A genus of
Sporochnacexe (Fucoid Algz). A. willosa,
Huds., is a rather rare British annual sub-
marine species, growing in 4 to 5 fathoms
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water; bearing a curious pod-like nucleated
fruit.

BisL. Harvey, Brit. Marine Alge, 2d ed.
p- 24. pl. 5 C.; Phyc. Brit. t. Ixiv.; Eng.
Bot. t. 546 ; Derbés and Solier, 4nn. des Sc.
nat. 3 sér. xiv. p. 33. figs. 18-20.

ARTHRODESMUS, Ehr.—A genus of
Desmidiaceze.

Char. Cells single, compressed, constricted
in the middle; segments entire, with a single
spine on each side. Species :

1. 4.convergens. Segments elliptic(P1.10.
fig. 27); length 1-598 to 1-539".

2. A. inous, Kiitz. Segments with trun-
cated ends ; length 1-1103".

3. 4. minutus, Kiitz.

4. A. truncatus, Ehr.

5. A. subulatus.

Bisw. Ralfs, Brit. Desmid. pp. 117, 200;
Kiitzing, Sp. Alg. p. 176 ; Ehrenberg, Infu-
sionsth. p. 158.

ARTHROMITUS, Leidy.—Described as
a genus of the Leptothncez of Kiitzing
(Alga Confervoide®). Two species, 4. cris-
tatus and A. nitidus, were found in the in-
testinal canal of Iulus marginatus, a kind of
millipede. These objects appear to have been
imperfect forms of some filamentous Fun-
gus. See Parasitic Funer.

BiBL. Leidy, On the presence of Entophyta
in healthy Living Animals, Proc. Aced. of
Philadelphia, iv. p. 225. 1849, extracted
in Ann. Nat. Hist. 2nd ser. v. p. 71.

ARTHRONEMA, Hassall.—A genus of
Oscillatoriew (Confervoid Alge) growing in
fresh water, consisting of widely spreading
olive-coloured or brown tufts of floating fila-
ments, with close and conspicuous cross stria;
the coloured tubes lie singly, in lengths of
1-2 to 1”,in a gelatinous sheath, the ends of
contiguous lengths overlapping obliquely.

A. cirrhosum, Hass. Brit. Freshw. Alge, p.
238. pl. 78. fig. 7; Scytonema cirrhosum,
Carmich, Hook, Br. FI. (PL 4. fig. 20).

ARTHROSTPHON, Kiitzing. See PE-
TALONEMA.

ARTOTROGUS, Mont.—A genus of Se-
pedoniei (Hyphomyeetous Fungi) containing
one species growing and fructifying in the
intercellular passages of germinating pota-
toes.

A. hydnosporus, Mont. Berkeley, Journal
of the Horticultural Society, vol.i. p.3. pl. 4,
figs. 27-29.

ARUM, L.—A genus of Aracez (Flow.
Plants). Arum maculatum, the common
Cuckoo-pint, has a_tuberous rhizome in
which is produced much starch. This starch
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is extracted in the same way as Arrowroot
starch is from the rhizomes of Marantacez,
&e., and is called Portland Arrowroot.
(PL. 36. fig. 11.) See STARCH.

ASCARIS.—A genus of Entozoa, of the
order Ceelelmintha and family Nematoidea.

Char. Body cylindrical, narrowed at each
end; head furnished with three tubercles or
valves; mouth terminal, situated between
the three tubercles; male with one or two
spicula.

The species are very numerous, oceurring
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 two species met with in man.

1. 4. lumbricoides. The common round
worm. Inhabits the human small intestine ;
sometimes found also in that of the ass,
wild-boar, pig and ox. Varies in length
from 3 to 15”; 1s of a whitish colour; the head
distinet, with the three valves (Pl 16. 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. :

2. d.vermicularis (Ozyuris verm.). The
human thread-worm. Found usually in the
rectum. White ; head frequently appearing
winged, or exhibiting two lateral vesicular
expansions (Pl. 16. fig. 8 a), produced by en-
dosmosis. Mouth round when contracted,
exhibiting the three lobes when expanded.
(Esophagus (e) containing a triquetrous
canal, and separated by a constriction from
the spherical stomach (d). Length, female
3 to 4-10ths of an inch ; male shorter, with
the tail spirally coiled, much more rarely
met with. Anus (¢) about 1-8th from the end
of the body; spiculum single, with an appen-
dage. Uterus consisting of two lobes (k)
(ovaries), oviduct (k) opening externally
near the middle of the body.

Brsr. Dujardin, Hist. d. Helminthes ;
Blanchard, 4nn. d. Se. nat., Zool., 3sér. x.;
Cloquet, Anat. d. Vers. Int.

ASCLEPIADACEZ.—A family of Dico-
tyledonous flowering-plants, presenting some
remarkable characters in the pollen (see
PorrLEN). The stems of some of these
plants contain very tenacious fibres, which
have been used for ceconomical purposes (see
FiBRrES, vegetable).

ASCOMYCETES.—Au order of Fungi
characterized by producing the spores in
tubular sacs (asct or thece), frequently inter-
mixed with empty filiform sacs (paraphyses)

F
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(fig. 40), and hence bearing a near relation
to the Lichens, which, indeed, are included

Fig. 39. Fig. 40.

Spathulea flavida,

Fig. 89. Entire plant (reduced). 1
Fig. 40. Highly magnified section of fructification,
showing asci and paraphyses arising from the hymenium.

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, forbid such an association. The
Ascomyecetes differmuch in external form, and
approach in this particular several tribes
belonging to the other orders; thus the
Tuberacel are very much like many of the
Gasteromycetes, the Helvellacei, like some
Hymenomyecetes, &c., differing chiefly in the
mode of the production of the spores (figs.
39-42).

Fig. 42.

Leotia geoglossoides.
Fig. 41, Group of plants (reduced).
Fig. 42. Highly magnified asci with spores.
The Onygenei are little Fungi growing on
dead animal substances, feathers, horn, &e.,
and have a flocculent mycelium, bearing little
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columnar bodies terminating in a thickened
head, the sporange, which is a kind of hood
falling off at maturity. The sporiferous struc-
ture, loosely filling up the hood, is composed
of interlacing branched filaments, bearing at
their free ends globular cells (asci or thece)
filled with spores. The Perisporacei are like-
wise very simple,consisting of parasitical Fungi
growing upon the leaves of treesor 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 con-
taining ovate spores. The sporange bursts
either regularly or irregularly at the summit.
The Spheariacei have the conceptacles more
developed, either single, or associated on a
common receptacle, and consisting of a firm
capsular structure, lined with asci, and open-
ing at the apex by aregular pore in the E)rm
of a papilla or beak when mature. The
Phacidiacei differ chiefly in the dehiscence
by slits, either single and longitudinal, 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 consistence. These
two tribes are but imperfectly understood,
since it is in this portion of the Ascomycetes
that Coniomycetous forms of spore are found
upon the same receptacle, either contempo-
raneously or at different stages of develop-
ment. Attention is directed to this subject
under the head of that order, and more will
be found wunder SeHaERIA, TYMPANIS,
Ruvtisma, DoruineEA, CorDICEPS, &c.
The Tuberacei are Ascomyeetous repre-
sentativesof the Hypogaous Gasteromycetes,
being subterraneous, solid, globular or lobed
bodies, of fleshy consistence, the Truffle
being a well-known example. The organ-
ization 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 spo-
range. The sporange exhibits, when cut
across, an outer tough coat (peridium), enclo-
sing a fleshy structure, excavated with sinuous
cavities giving it a marbled appearance.
These sinuous cavities are produced by the
convolutionsof the spore-bearing layer, which
is folded and reflected backwards and
forwards, leaving interstices which are lined
with the asci or spore-sacs containing four or
eight spores. The degree of complexity of
the lacunose mass differs in different genera,
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being sometimes simple, in others very com-
plicated.

The sporanges of the Helvellacei vary much
in form, the simpler resembling closely
some of the Phacidiacei; some kinds are
minute fleshy cups lined with asci forming a
superficial layer, as in Propolis, or they are
large fleshy cups raised often on a stalk
(Peziza), these cups being closed at first, but
opening widely afterwards. In the Helvelle,
the cup is converted into a stalked mitre-
shaped body clothed above with asci. Others
are of columnar form, thickened at the sum-
mit, 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 exca-
vated into little pits in Morchella. These
plants are mostly found on the ground or
decaying vegetable substances, in damp
places, and are frequently of gelatinons con-
sistence.

If a Peziza, Morchella, a 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
immediate and abundant explosion of spores,
which may be collected on slips of glass for
microscopic examination. If care 1s taken
in the experiment, it will be found that a
considerable quantity of a colourless liquid is
expelled with the spores, which liquid con-
tains minute molecules, and evaporates very
rapidly, leaving more or less apparent spots
on the glass.

Synopsis of the tribes :

1. HeLvELLACEL Sporangefleshy,of va-
rious forms, ultimately expanded, clavate, ca-
pitate, stalked, mitre-shaped, cup-shaped or
bell-shaped, the uppersurface clothed by elon-
gated sacs (ascl), each containing eight
simple or septate spores.

2. TUBERACEI. Sporange (subterraneous)
globular, with an adherent peridium ; solid
and fleshy within, and excavated sinuously
into numerous cavities clothed by asci
containing four or eight spores; the internal
mass drymg up or becoming pulverulent or
floccose when mature.

3. PHACIDIACEL Sporange fleshy, sim-
ple or branched, more or less cup-shaped in
the sporiferous region, which opens widely or
by a slit when mature, and exposes a cavity
lined with elongated asci mixed with para-
physes.

4. SpumERIACEL. Sporanges usually col-
lected on a common, usually horny, receptacle,
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opening by a terminal pore into a cavity lined
with ascl.

5. PerisporacEl. Common receptacle
floccose, radiating from a centre, bearing a
globular sessile conceptacle, opening by a
terminal pore, and irregularly lined with asci
filled with simple ovate spores.

6. ONYGENEL Mycelium floccose, bearing
capitate, stalked sporanges, which open by a
circular slit at the base, causing the upper
part to fall off like a cap; exposing a spori-
ferous structure composed of interlacing
branched filaments, bearing globular asci
at the free extremities of the branches.

BiBL. See under the heads of the Tribes.

ASCOPHORA, Tode. See Mucor.

ASCOTRICHA, Berk.—A genus of Peri-
sporacei (Ascomycetous Fungi), containing
one species.

A. chartarum, a kind of mildew growing
on paper, forming a brownish, angularly
and dichotomously branched mycelium, 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.

Bisn. Berkeley, Ann. Nat. Hist. 1. 257.
pl. 7. fig. 8.

ASCUS.—The term applied to the cylin-
drical or clavate tubular sac forming the pa-
rent cell of the spores in the Ascomycetous
or Thecasporous Fungi. It is frequently
called a theca also (figs. 40 and 42). See
ASCOMYCETES.

ASELLUS, Geoffroy (the aquatic wood-
louse).—A genus of Crustacea, of the family
Isopoda.

har. Antennez four, outer much longer
than the inner ones; legs shorter than the
body, the first pair terminated by a minute
subcheliform hand, the others by a simple
hookor claw ; two abdominal jointed append-
ages, each terminated by two elongate and
jomnted filaments.

A. vulgaris. Length 1-4 to 1-2" or more.
This animal is particularly interesting to the
microscopist, on account of its forming the
most readily procurable object for examining
the dorsal vessel and circulating liquid in
motion. It is found in almost all stagnant
waters. The two 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, each protected by a gill-cover; these
are in constant motion during life2.

F
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BisL. Desmarest, Consid. Général. s. 1.
Crustacés ; Treviranus, Vermischte Schrif-
ten, i.; M.-Edwards, Crustacés, iii. (Suites
o Buffon).

ASPERGILLUS, Micheli.—A genus of
Mucedines (Hyphomycetous Fungi) forming
common moulds, such as the blue mould of
cheese, 4. glaucus. The chains of spores

arise from a more or less globular head at
Fig. 43.

the apex of the fertile fila-
ments (fig. 43). Ttis gene-
rally stated that the heads
of spores are originally en-
closed in a peridium ;
according to our observa-
tions this is not the case ;
the spores bud out from
the capitular cell, which
enlarges very much during
the formation of the head
of spores, and when these
have been detached, the
head 1is left bare, but
covered with short spiny
processes (the points of
attachment of the chains Aspergillus glaucus.
of spores), and then looks A fertile filament
something ke a young i shin of spoe
peridium of Mucor. Brit. Magnified 50 diame-
species : crs:
* Fertile filaments simple.

1. A. glaucus, Link. Sporidia globose,
variable, white to glaucous, close (4. can-
didus, Link) or lax. Heads about 1-100"
in diameter when mature. On cheese, lard,
bread, &c., very common. It hasbeen found
also in the lungs and air cavities of birds
(fig.43). Mucor glaucus, L.

2. A.roseus, Lk. Sporidia globose, very
small, rose-red ; fertile filaments not septate.
On damp paper, lint, carpet, &e.

3. A. aureus, Berk. Sporidia large, ellip-
tical, thinly scattered, golden-yellow ; fertile
filaments without septa. On bark.

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. pl. xiii.
22. Nematogonium ourantiacum, Desmaz.
Ann. des Sc. Nat. 2 sér.ii. p. 69. pl. 2. fig. 1.

** Fertile filaments branched.

5. A. maximus, Lk. Sporidia very large,
at length yellow brown, mycelium a fleecy
mass of the same colour; fertile filaments
dichotomous, clavate above. On decaying
Tungi.
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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. 1. p. 262. pl. 8. f. 11.

9. A. dubius, Corda, would appear to
differ generically from the above. Mr. Ber-
keley states that its capitular cells bear
linear processes, each surmounted by four
sterigraata, on which are attached the chains
of spores. On dung. Corda, Icones, ii.
t. 11. fig. 77.

BisL. Berkeley, in Hooker’s Br. Flora,
vol. il. part 2. p. 339; Ann. Nat. Hist. i
262. vi. 436. 2nd ser. vii. 100 ; Fries, Sy-
stema Mycologicum, ii. 383 ; Corda, Icones
Fungorum ; Robin, Veg. Parasites, p. 515.

ASPEROCOCCUS, Lamour.—A genus

Asperococcus Turneri, Dillw.

Fig. 44. Fronds rednced to 1-3rd.

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 Dictyotaceee (Fucoid Alge), of which
three species are found on the British coast.
The fructification consists of groups of spo-
ranges (commonly called spores), intermixed
with paraphyses, scattered over the whole
surface of the frond. When mature these
sporanges discharge zoospores.

BisL. Harvey, Br. Marine Alge, 2nd ed.
p- 42. pl. 8 C.; Phye. Brit. t. xi., Ixxii. and
cxciv. ; Thuret, dnn. des Se. Nat. 3 sér.
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xiv. p. 238; Derbés and Solier, ibid, p. 268.
pl. 33. fig. 11.

ASPIDIEZ.—A subtribe of Polypodaous
Ferns, with indusiate sori.

L. Cyclodium. Sori globose. Indusinm
orbiculate, peltate. Veins anastomosing into
six-sided spots.

II. Sagenia.
orbiculate, peltate.
with free venules.

II1. Aspidium. Sori globose. Indusium
orbiculate, peltate. Veins pinnate.

BisL. See FILICACEZE.

ASPIDISCA, Ebr.—A genus of Infusoria,
of the family Aspidiscina.

Char. Those of the family.

1. 4. lynceus (P1.23. fig. 15 @, under view).
Carapace suborbicular, truncated posteriorly,
uncinate anteriorly ; aquatic, among Con-
SJerve, &e. ; length 1-1100 to 1-560".

2. A.denticulata (P1.23. fig. 15b,side view).
Carapace suborbicular, rounded at the ends,
truncate and denticulate on the left side;
aquatic ; length 1-560".

BisL. Ehrenb., Infus. ; Duj., Infusoires;
Stein, Infusionsthiere &ec.

ASPIDISCINA, Ehr.—A family of Infu-
soria.

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 is alone terminal.
Hence they correspond to Euplotes with
the excrementitial orifice terminal.

Dujardin placesthem among his Coccudine.

The setee, styles or cirrhi 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, Schétt.—A genus of Aspi-

Sori globose. Indusium
Veins anastomosing,

Aspidium trifoliatum.
dieze (Polypodacous Ferns), in its old sense
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including many of our native species,
broken up into subdivisions, now raised to

Tig. 48.

Aspidium trifoliatum.

Fig. 47. An indusium covering a sorus.
Fig. 48. Side view of the same, cut through perpendi-
cularly,

Magnified 25 diameters.

the rank of genera; as restricted here it is
synonymous with Polystichum.

ASPLANCIINA, Gosse.—A genus of Ro-
tatoria, of the family Hydatinza.

Char. Foot, intestine and anus absent ;
eye-spots (1 to 3) and mandibles present ;
sexes separate.

1. A. Brightwellii (Notommata Syrina,
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 1-407,

2. A. priodonta (Pl. 34. fig. 7, female).
3 eye-spots ; tremulous bodics attached to a
tortuous filament ; aquatic; length—female
1-45))", male 1-110"; jaws of female serrated
(7 %).

BiByr. Brightwell, Ann. Nat. Hist. ser. 2.
ii. p. 153. pl. 65 Dalrymple, Trans. Royal
Soc. 1849, and Ann. Nat. Hist. ser. 2. iii.
p. 518; Gosse, 4dna. N. H. ser. 2. vi. p. 18,
viil. p. 197.

ASPLENIEA.—A subtribe of Polypo-
deeous Ferns with indusiate sori. The fol-
lowing genera are indigenous or readily met
with cultivated.

A. Veins pinnate.

1. Aspleniuwm. Sori not marginal, elon-
gated ; indusium elongated, arising from the
nerve, free within.

Il. Adiantum. Sori marginal, linear; in-
dusium marginal, linear or semilunar, free
within.

III. Cassebeera. Sori marginal, two
under each emarginate tooth of the leaf; in-
dusium roundish, marginal, covering the pair
of sori.

B. Veins anastomosing.

IV. Lonchitis. Sori in the incisions of
the lobes of the leaf, linear, semilunate ; in-
dusium marginal, semilunar, free within.

V. Doodia. Sori in one or two rows,
lunulate or linear, parallel with the rib ; in-
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dusium arising from the anastomosing branch
of the vein. Veins parallel, anastomosing
here and there.

VI. Woodwardia. Soriin a single row,
lunular or linear, parallel with the rib, im-
mersed ; indusium arising from the anasto-
mosing branch of the vem, flat, free within.
Anastomoses of the veins forming hexagonal
spots.

BisL. Sée FiLicACEZE.

ASPLENIUM, Presl., Spleen-wort.—A
well-known genus of Aspleniez (Polypode-
ous Ferns), containing a number of indi-
genous species.

ASTASIA, Ehr.—A genus of Infusoria, of
the family Astasizea.

Char. Unattached, no eye-spot. Ehren-
berg adds, a longer or shorter tail. Du-
jardin 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 gradually nar-
rowed anterior extremity of the body.

1. A.hematodes, E. (P1. 23. fig. 16). Fusi-
form, tail ver;f short ; at first green, then red;
length 1-380",

The flagelliform filament was absent 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
chlorophylle. The colour arose from di-
stinct granules of pigment, scattered through
the colourless substance; when treated with
solution of jodine and then sulphurie acid,
the Astasie became spherical, and were co-
loured blue, bluish-green and purplish-blue,
the purple tint apparently indicating the pre-
sence of cellulose. It was, however, after-
wards found that these colours were produced
by the acid alone (see Pl. 25. fig. 25).

This curious organism colours the water of
ponds, &ec. blood-red.

2. 4. limpida, D. (Pl. 23. fig. 17). TFusi-
form, colourless; length 1-550".

There are other species, but they are ill-
defined. A. nivalis, Shuttleworth, found in
red snow, would appear to be an active form
of Protococcus nivalis.

BiBL. See AsTAs1&£A ; also Shuttleworth,
Biblioth. de Genéve, Feb. 1840.

ASTASIEA, Ehr.—A family of Infusoria.

Char. Body of spontaneously variable
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form, mostly with one or more flagelliform fila-
ments. (Insolublein solutionofeaustic potash.)

This family corresponds nearly to the Eu-
glenia of Dujardin, who asserts the existence
of a contractile integument. The form of
the body is variable, sometimes becoming
spherical, at others eylindrical, fusiform, &c.,
and exhibiting a head- or tail-like process,
or both. In two genera, Colacium and Di-
stigma, the presence of the filament is doubt-
ful. The Astasiza are distinguished from
the Amcebzea by the absence of the irregular
foot-like process 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. Infu-
soria_exactly resembling Astasia hematodes
and Euglena viridis occur without the flagel-
liform filaments; Euglena also occurs in a
resting form, surrounded by a gelatinous en-
velope, 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 Alge. This resting
form also exhibits another character, espe-
cially in winter ; the gelatinous envelope ac-
quires 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, &e. It
15 probable that the colour of the species is
not constant, since it seems to depend upon
similar substances to thatof the Palmellacez,
which are known positively to change from
green to red, and vice versd, 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 ...l
Unattached. .

No flagelliform filaments, 2 eye-spots Distigma, Ehr.
One flagelliform filament.
One eye-spot.

With a tail-like process......
‘Without s

NO €ye-810t «voiv v ovvaseitienuns

Colacium, Ehr.,

Euglena, Ehr.

Amblyophis, Ebr.
Astasia, Ehr, (&
Peranema, Duj.)
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Two flagelliform filaments.
Both alike.
Animals green, with a red eye-
0 bR LR CEAG 6 FFOIbaoAIG Chlorogonium,E.
Colourless, no eye-spot ...... Zygoselmis, Duj.
O'::] ;‘::‘Er':;gl ethe other trailing } Heteronema, Duj.
Several filaments...ocoveescnenns Polyselmis, Dyj.

Bisr. Ehrenberg, Infus.; Dujardin, In-
fus.; Morren, Sur la Rubefaction des Eaux,
Brux. 1841; Cohn, Protococcus pluvialis,
Nova Acta Ae. L. C. N. C. xxii. p. 397.
(Abstract in Ray Society’s Volume of Bota-
nical, &c. Papers for 1853, p. 352 et seq.)

ASTATHE. See PRiMorDIAL UTRICLE.

ASTERODICTYON, Ebr. (Ber. d. Berl.
Akad. 1845). See MONACLINUS.

ASTERODISCUS, Ehr.—A genus of ex-
isting radiate Polythalamia or Foraminifera.

Char. Polysomatous; animalcules acer-
vate, never articulate; gemmee protruding in
one plane, forming flat, discoidal polypanes,
with distinet oscula which are open after
death; marginal cells of the disk radiate,
unequal.

A. Forskalii. Diseoidal; disk thin, margin
dentato-lacerate, surface foveolate, apertures
small. Suez and St. Domingo.

Mr. Johnson has given the same name to
a genus of Diatomacewx, not differing, as far
as we can determine, from Asteromphalus,
Ehr.

BisL. Ehrenberg, 4bk. der Berl. Akad.
1848, pp.121,130; A.S.Johnson, Silliman’s
Journ. 1852, xiii. p. 33; Pritchard, Inf. Ani-
mal. p. 319.

ASTEROLAMPRA, Ehr.—A genus of
Diatomaceze.

Char. Free; frustules single, equally
bivalve, circular; central portion imper-
fectly divided by thin septa, which do not
reach the margm, but alternate with rays
extending to the margin, unsupported by
septa ; fossil. Intermediate between Actino-
cyclus and Actinoptychus.

A. Marylandica (P1.19. fig. 5). Marginal
rays eight, septa eight ; interstices between
the rays exhibiting elegant curved series of
ilots ; diam. 1-180". Found fossil in Mary-
and.

BisL. Ehr., Ber. d. Berl. Akad. 1844.

ASTEROMA, D.C.—A genus of Sphz-
ronemei (Coniomycetous Fungi) growing
upon leaves and stalks, forming very minute,
slightly prominent spots, more or less con-
fluent, seated on more or less distinct
radiating filaments. Species :

1. A. reticulatum, D.C. Dothidea reti-
culata, Fr., Corda. On decaying leaves of
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Convallaria. Hooker, Brit. Flora, ii. part 2.
p. 288.

2. A. Ulmi, Klotsch. On elm-leaves.
Hooker, Brit. Flora, ii. part 2. p. 289.

3. 4. Prunelle, Purt. On green leaves
of Prunella vulgaris. Hooker, Brit. Fl. ii.
part 2. p. 289.

4. A. Padi, Grev. On Prunus Padus.
Hooker, Brit. FL. ii. pt. 2. p. 289 ; Berkeley,
Ann. Nat. Hist. vi. 364. pl. 11. fig. 4.

5. A. Rose, Lib. On rose-leaves. Libert,
Trans. Linn. Soc. of Paris, 1826; Berkeley,
Ann. Nat. Hist. vi. p. 364. pl. 11. fig. 5.

6. A. labes, Berk. On poplar leaves.
Berkeley, Ann. Nat. Hist. vi. 364. pl. 11,

z. 6.

BiBL. As above.

ASTEROMPHALOS, Ehr.—A genus of
Diatomaceze.

Char. Frustules single, equally bivalve,
circular; valves marked with alternate rays
forming a double star ; central rays (imper-
fect septa) not reaching the margin, two of
them parallel, the others diverging; marginal
rays broader, smooth, flat, one being absent
or so far obsolete that the two central rays
enclosing it become parallel.

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 (P1.19. fig.2). Central rays
six, marginal five, straight.

A. Rossii. Rays six, inflexed.

A. Buchii. Rays six, straight.

A. Beaumontii. Rays seven, inflexed.

A. Humboldtii. Rays eight, straight.

A. Cuvierii. Rays nine, straight.

BisL. Ehr., Ber. d. Berl. Akad. 1844.

ASTEROPHORA, 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. Two British species
are described :

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 fuga-
cious tomentum, with lamelle underneath ;
spores 6-angled. On decaying Agaries (4.
adustus, piperatus), in autumn, gregarious.
A. Lycoperdioides, Dittm. Sturm Deutsch. FI.

2. A. Lycoperdioides. Stipe 1" high or
obsolete; head hemispherical or globose,
without lamellze beneath ; spores 5-6-angled.
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In similar situations, rather more common.
Agaricus Lycoperdioides, Sow.

Bisr. Hook., Br. FI. ii. part 2. 322;
Sowerby, Fungi, t. 279 ; Sturm, Deutschl.
g‘l. 1111 t. 26; Bulliard, Herb. t. 166, 516,

el

ASTOMUM, Hampe.—A genus of Bru-

Fig. 49.

Fig. 50.

Astomum subulatum.
A leaf showing the cellular
structure.
Magnified 40 diameters.

Astomum alternifolium,

Section of sporange.
Magnified 40 diameters.

chiacee (Acrocarpous Mosses), including
some of the Phasca of Linnzus, &ec.

1. A. subulatum, Hmp.= Phascum subu-
latum, L. (fig. 49).

2. A. alternifolium, HNmp.= Ph. alterni-
folium, Dicks, Crypt. (fig. 50).

3. A. nitidum, Hmp.= Ph. axillare, Dicks.

BisL. See MuscAcCEZE.

ATAX, Dugés.—A genus of Arachnida, of
the order Acarina, and family Hydrachnea.

Char. Body ovoid; a genital fissure bor-
dered by two plates, upon each of which
are three transparent, rounded tubercles ;
anterior coxze posteriorly in contact in the
median line, wedging the labium between
them anteriorly; the two groups of posterior
coxa distant; fourth coxa very broad, in
contact with the third throughout its whole
length ; palpi with the fourth joint very
long, attennate, 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 pos-
teriorly, truncate anteriorly, and terminated
by a large, strong and slightly curved claw ;
labium oval, concave and bifid.

Scveral species, of various brilliant colours.
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A. histrionica (Hydrachna histrionica,
Herm.) (P1.2. fig. 14). Body dark red, paler
in front of the eyes, a square black spot in
front of them ; dorsally marked with longi-
tudinal converging striz; five black spots
on the anterior portion of the ventral surface ;
palpi and legs blackish green.

The black spots are produced by the
viscera indistinetly visible through the skin.

Bisr. Walckenaer, Aptéres, in. (Gervais);
Hermann, Mém. Aptérol. ; Duges, Ann. d.
Sc. nat, 2 sér. 1.; Koch, Deutschl. Crust.,

c.

ATHEROMA. — Atheromatous deposits
consist of globules of oil of the most varied
sizes, frequently exceedingly minute, mixed
with albuminous matter in the form of amor-
phous masses or flakes and molecules, plates
of cholesterine and granules of carbonate of
lime,

BiBL. Works on Medicine and Surgery ;
Lebert, Phys. Pathol.; Bennett, Edinb.
Monthly Journ. vi.; Wedl, Grundz. d.
path. Hist.; Rokitansky, Ueber einig. d.
wichtig. Krankh. d. Arterien.

ATRACTOBOLUS, Tode.—Described as
a genus of Nidulariacei (Gasteromycetous
Fungi), but now stated to be the egg of a
Raphignathus.

IQXTROPIA (Atropine). See ALKALOIDS,

. 25.
. AULACODISCUS. See Evropiscus.

AULACOGRAPIA, Leighton:—A genus
of Graphidexe (Gymnocarpous Lichens),
founded on the species dulacographa (Ope-
grapha) elegans, Sm., distinguished by the
peculiar furrows of the proper margins sur-
rounding the disks of the lirellze. Grows on
the bark of trees.

BisL. Leighton, Ann. of Nat. Hist. 2nd
ser. xiii. p. 389. pl. 7. 1854.

AULACOSIRA. See MELOSIRA.

AULOCOMNIUM, Schwagr. See
MnivMm.

AURICULARINL—A tribe of Hymerno-
mycetous Fungi characterized by bearing
their basidiospores on the surface of papille
situated on the under or outer side of a

- tubular, cup-shaped or funnel-shaped spo-

range. See HYMENOMYCETEs and Basi-
DIOSPORES.

AVANTURINE.—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,
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with numerous minute erystals of metallic
copper distributed through it. These crystals
are mostly in the form of triangular or hex-
agonal plates, the angles sometimes curiously
prolonged or beaked.

It forms a heautiful microscopic object.

It was originally manufactured at Venice,
and the process kept secret. But MM. Fremy
and Clémandot have shown that it may be
prepared by heating glass with protoxide of
copper and iron-scale (protoxide of iron);
the latter reduces the protoxide of eopper by
combining with the oxygen so as to form the
peroxide. -

BisL. Wohler, Chem. Gaz. i.; Fremy and
Clémandot, /. c. iv.

AZOLLA, Kaulf.—A genus of Marsile-
ace or Rhizocarpez, consisting of a few
species of small floating plants, occurring in
Australia and throughout America. Their
mode of reproduction is evidently analogous
to that of Salvinia, but its development has
not yet been fully examined.

Bisr. R. Brown, Flinders’s Voyage, ii.,
Adpp. p. 611; Meyen, Nova dcta Ae.
C. L. N. C. xviii. p.507; Griffith, Calcutta
Journal of N. Hist. v. p. 227 ; Mettenius,
Linnea, xx. p. 259, 1847, transl. in Anaz.
des Sc. nat. 3 sér. xi. p. 111.

B.
BACILLARIA, Gmelin.—A genus of

Diatomaceze.

Char. Frustules bacilliform, prismatico-
rectangular, linear, at first united transversely
into a straight tabular series, subsequently
forming oblique series; marine.

B. paradoza (P1. 12. fig. 14). Front view
of frustules linear, rectangular, valves linear-
lanceolate, transversely striated ; length
1-220”.  (a, front view of oblique series of
frustules ; 5, valve.)

BisL. Kutz. Sp. Alg. and Bacill.; Ehrenb.
Infus.

BACTERIUM.—A genus of Oscillatoriese
(Confervoid Alge), consisting of extremely
minute inﬁexib%e filaments, more or less di-
stinetly jointed, from imperfect transverse
division, exhibiting a vacillating (not undu-
latory) movement. Ehrenberg and Dujardin
place them among the infusorial animalcules
(Vibrionia, Ehr. and Duj.).

1. B. termo, Duj., Vibrio lineola, Ehr. in
part. Colourless, twice to five times as long
as broad, slightly swollen in the middle, com-
posed of one or two joints; length 1-9000"

o

BALSAM.

to 1-12,000"; breadth 1-12,000" to 1-50,000".
Placed by Ehrenberg with his Vibrio lineola,
Ehr. (PL 3. fig. 17 a).

One of the earliest organisms appearing in
decaying and putrifying animal and vegetable
matters.

2. B. catenula, Duj. Filiform, colourless,
frequently three to five joints ; total length,
1-1250"; joints, 1-7000" to 1-6000" long,
1-60,000" broad (P1. 3. fig. 17 b).

Probably only a degree of development of
Vibrio bacillus.

B. punctum, Elr. Ovoid-elongate,
colourless, movement slow, vacillating, often
in twos; length 1-5000"; breadth 1-18,000"
(PL 3. fig. 17 ¢).

4. B. triloculare, Ehr. Oval, two to five
times longer than broad, with from three to
six joints ; length 1-2000" to 1-50007;
breadth 1-12,000" to 1-10,000".

Bisw. Ehrenberg, Infus.; Dujardin, Infus.

BACTRIDIUM, Kunze.—A genus of
Melanconiei (Coniomycetous Fungr); micro-
scopic plants of tufted habit, growing upon
decaying wood, old bark, &e.;
white at first but coloured
subsequently by the effusion
of the grumous contents of
the spores. One species is
recorded as British :

B. atrovirens, Berk. Spo-
ridia 1- to 2-septate, dark

Bactridium can-

green. Winter. Nidamt
B.candidum, Kunz.(fig.51), Magnified 200
diameters.

is & German species.

BisL. Berkeley, Brit. Flora, ii. pt. 2.
p. 350; Kunze, Mycol. Heft i. pl. 1. fig. 2.
pl. 2. figs. 20 and 21 ; Nees, Nova Acta, ix.
pl. 1. fig. 3. pl. 2. fig. 21.

BADHAMIA, Berk.—A genus of Myxo-
gastres (Gasteromycetous Fungi), consisting
of little yellow sacs growing in patches on
decayed oak-branches, &c.; allied to Physa-
rum, but remarkable for the spores, at first
enclosed in 2 common sac, adhering clusters.
Filaments of the capillitium broad.

BisL. Berk. Linn. Trans. xxi. 152. pl. 19.

BZAEOMYCES, Pers.—A genus of Leci-
dinex (Gymnocarpous Lichens), growing on
the ground or old walls, &ec.

B. roseus, Pers. Engl. Botany, t. 374;
Scharer, Enum. Critic. pl. 6. fig. 6.

Bisw. Hooker, Brit. Flora, ii. pt.1.p. 141;
Scherer, Enum. Crit. Lick. Eur. p. 182.

BALSAM (Canada). The liquid resin of
the Pinus Balsamea. This is the ordinarily
used and best medium for the preservation
of dry transparent objects. The more colour-
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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
exclude dust.

See PRESERVATION.

BANANA. See Musa.

BANGIA, Lyngb.—A genus of Porphyreze
(Florideous Algz), placed among the Ulves
by most anthors, but stated by M. Thuret to
be Florideous. They are marine, and form
purplish, brownish-green or red tufts of fila-
ments, upon rocks and stones or on the
fronds of other Algz, from 1 to 4 inches
long, or in B. ciliaris, only ‘“half a line
long.” Mr. Harvey admits five species,
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. Alge, t.25 C; English Botany, t. 2055
and 2085.

2. B. ciliaris, Carm. Forming a minute
pink fringe on Zostera marina.

3. B?. ceramicola, Lyngbye. Purplish-
rose. On small Alge ; about 1” long,

4. B2. carnea, Dillw. Pale red tufts on
Confervee.

5. B?. elegans, Chauv. Minute tufts 1"
or 2" long, rose-red, parasitical on small
Alge, rare. Harv. Phyc. Brit. t. 246,

See ScHI1ZOGONIUM.

BisL. Harvey, British Marine dlge, 2nd
ed. 1849.

BARBULA, Hedw.—A genus of Pottia-
ceous Mosses synomymous with Tortula,
which is indeed the prior name, but was
altered on account of its synonymy with a
genus of flowering plants (since abolished).

1. Barbula rgida, Schultz = Tortula
enervis, Hook. and Grev.

2. B. ambigua, Br. and Sch. = T. rigida,
Hedw.

3. B. aloides, Br. and Sch.= T. rigida,
Hook. and Tayl.

4. B. brevirostris, Hook. and Tayl. = T.
brevirostris, Hook. and Tayl. (ed. 2).

5. B. papillosa, Wilson (Tortula).

6. B. tortuosa, Web. and Mohr (Tortula).

7. B. squamosa, Brid. (Tortule).

8. B. Hornschurchiana, Schultz="T. revo-
luta, Brid. var. '
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9. B. unguiculata, Hedw. (Tortula).

10. B. convoluta, Hedw. (Tortula).

11. B. follaz, Hedw. (Tortula).

12. B.revoluta, Schw.—="Tortula revoluta,
Hook. and Tayl.

13. B. subulata, Hedw. (Tortula).

14. B. muralis, Hedw. (Tortula).

15. B. cuneifolia, Hook. and Tayl. (Tor-
tula).

16. B. levipila, Schw.=T. ruralis, var.
levipila, Hook.

17. B. ruralis, Hedw. (Tortula).

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
1s 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 1s 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 epi-
dermis still remaining on the outside consti-
tutes a fourth.

If we examine a young shoot of the Maple
(dcer 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 another,
and when mature are elongated in the radial
direction of the branch. These form the
cork-substance, suberous layer, or phleum.
Beneath or within these, we find a layer
composed of parenchymatous cells, filled with
chlorophyll granules, forming the cellular
envelope or parenchymatous layer; this is
continuous within with the external part 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 rcadily rubbed off; the cellular
layer does not grow fast, merely keeping
pace with the enlargement of the stem
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which it surrounds. The layers of liber
increase year by year so as to form a very
distinet fibrous layer.

In the Cork Oak (Quercus 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 on the cellular envelope. New
layers of cork-cells are produced successively,
expanding -much in the radial direction.
They are thin-walled aud destitute of con-
tents, of squarish form (pl. 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 colourless 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

lamellz of this substance, which lamellz are °

separated from each other by layers of the
lax, white cork-cells. The readiness with
which the latter structure gives way causes
the lamellee to peel off in thin scales, and
these bring away a portion of the white inter-
mediate 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 Joose cork tissue. The Holly, Ivy
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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. Robur)
and other trees, a similar production of peri-
dermal layers within the liber takes place,
but the layers remain én 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 Coniferee (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 eachannual
layer of liber being followed immediately by
the drying-up, and soon by the destruction, of
the layers of the preceding year, so that no
proper periderm, or suberous or cellular
layers exist 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; in fact this appears to be in many
cases a modification of the liber tissue.
Further particulars are given on this head
under LIBER, where also the intimate struc-
ture of the liber will be explained. See also
Le~TIcELS and CoRkK.

BiBL. Text-books on Structural Botany ;
Mohl, Entwick. des Korkes, &c., Vermischt.
Schrift. 1845, p. 212 ; Hanstein, Ueber den
Bou, &c., der Baumrinde, Berlin, 1853;
Schacht, die Pflanzenzelle, p. 237 et seq.
1852.

BARLEY.—One of the important cereal
grains, furnished by the ZZordeum sativum and
its varieties (Monocot. Plants, N. O. Grami-
nacez). The starch of the albumen of the
seeds has a peculiar form, by which it may be
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distinguished under the microscope (Pl. 36.
fig. 9). (See StarcH.) Pearl-barley is
obtained by a peculiar mode of grinding, by
which the outer coat or shell of the grain is
removed.

BARTRAMIA, Hedw.—A genus of Bar-
tramioideous Mosses, containing several
common species.

B. Wilsoni, C. Mill. =
cernua, Wils.

BARTRAMIACEZZE.—A tribe of Bartra-
mioidese (operculate Apocarpous Mosses)
containing several genera. British genera :

1. Conostomum. Calyptra dimidiate. Peri-
stome simple ; teeth sixteen, lanceolate,
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, arising at an equal
space below the orifice, at the base.

I1L. Bartramia. Calyptra dimidiate. Pe-
ristome either absent, simple or double.
External, of sixteenlanceolate,smooth, tuber-
culate teeth, with a median line or sometimes
separating in the Fig. 52.
middle, erect when
wetted, incurved
when dry, red. In-
ternal:amembrane
with sixteen folds,
produced into six-
teen  lanceolate, _ i i KR L )
keeled,broadteeth, p parEL FELR (fgi bady
ultimately split in- HETFEAETAT
to two divergent A
articulated lobes, SEEXE=E3 K =%
with one to three :
cilia interposed or Bartramia marchica.
none (fig. 52). Magnified fragment of peristome,

II1. Catascopium. Calyptrahood-shaped,
smallish. Peristome simple; teeth sixteen,
lanceolate, very short, truncate-lanceolate,
differing in form, unequal, transversely arti-
culated, with a median line, whitish, rugulose,
rigid and suberect. Capsule inclined on the
collum, globose, small, discelioid, shining-
brown and ultimately growing black, thick-
skinned, almost horny, without an annulus,
smooth.

BARTRAMIOIDEE.—A family of oper-
culated Acrocarpous Mosses, of cewspitose
habit and varying size. Leaves very va-
ried in form, erect or reflexed, with terete
nerves; cells parenchymatous, and, except
in certain species, furnished with solitary
papille on the transverse walls on both
faces, mostly square or more or less hexa-
gonal ; lax or looseish, and densely filled with

Glyphbcarpa ?
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chlorophyll, or with a persistent primordial
utricle, rarely thickened. Capsule with a
long neck, funarioid, pear-shaped or spheri-
cal, regular or asymmetrical, straight or va~
riously inclined, smooth or grooved, with an
operculum mostly hemispherical or conical,
rarely beaked. This family is divided into
two tribes :

1. MEEsIACEE. 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., BARTRAMIACEE. Areolation either
lax and smooth, lax and papillose, dense and
smooth, or dense and papillose. Capsule
erect or inclined, horizontal or pendulous,
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
substance.

Butyrate of baryta (Pl. 6. fig. 4. 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 laminse, not perfectly se-
parable from each other. When more slowly
formed, stellate groups of crystals are pro-
duced (PL 6. fig. 4 @). The individual ery-
stals are rarely perfect, and some are so thin
and transparent that their outlines are scarcely
distinguishable.

Hydrofluosilicate of baryta (Pl. 6. fig. 5).
Its production is a test for the presence of
baryta. The erystals are scarcely affected by
either nitric or muriatic acid.

Sulphate of baryta (PL. 6. fig. 6). When
rapidly formed, consists of crystalline gra-
nules (). 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 Animals.
—Is a very thin, transparent, elastic and struc-
tureless membrane, lying between the cutis
and epidermis of the skin, and between the
epithelium and submucous tissue of the mu-
cous membranes and their prolongations.
It is of considerable firmness, and serves to
support the layer or layers of epidermal or
epithelial cells. It is not always easily sepa-
rable and demonstrable, but is perhaps most
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readily so in the urinary tubules of the kid-
neys.

In chemical composition, this membrane
mostly resembles elastic and not areolar
tissue.

BASIDIA. See BASIDIOSPORES.

BASIDIOSPORES.—The name applied
to the acrogenous spores produced in groups
of fours on the hymenium of many Fungi,
the term basidium being applied to the four-
branched cell upon which they are attached.
Basidiospores are produced both by the Hy-
menomycetous and Gasteromycetous Fungi.
In the former they are found upon the ex-
ternal fruit-bearing surfaces, such as the gills

iyt W
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Hymenangium griseum.

or vertical plates of Agarics, on the walls of
the tubes of Polyporus, &c. In the Gastero-
mycetes they are produced upon the convo-

Fig. 55.

Basidia and basidiospores
of Melanogaster variegatus.

Basidia and basidiospores
of Octaviana asterosperma.
Magnified 400 diameters.

luted hymenium which oceupies the interior
of the Fungus in the earlier stages of growth,
and when the spores are mature, the hyme-
nium and the basidia becoming dissolved, the
spores fall loose in the cavity. The basidio-
snores sprout out gradually K‘om the basidia,
becoming soon shut off by a cross septum,
and in some cases they finally acquire a dense
and dark-coloured outer coat.

Bisr. Berkeley, 4nn. Nat. Hist. i. 81.
pl. 4 and 5. iv. 155. pl. 5; Léveillé, Ann.
des Sc. nat. 2 sér. viii. 321. pl. 8-11.

BAST or BASS. See LiBER.

7

] BATRACHOSPERMUM.

BATRACHOSPERMEE.—A family of
Confervoid Algz. Brownish-green or pur-
plish freshwater plants; filamentous, coated
with gelatine. The fronds composed of ag-
gregated longitudinal filaments, bearing at
intervals whorls of short, horizontal, eylin-
drical or beaded, jointed ramuli. Fructifica-
tion: ovate spores attached to the lateral
ramuli, which consist of minute dichotomous
filaments. DBritish genera :

1. Batrachospermum. Lateral whorled
filaments beaded, spores collected in globular
knobs in the whorls.

2. Thorea. Stems continuous, whorled,
articulated, sometimes branched, ramuli cy-
lindrical, the spores at their bases.

BiBL. See these genera.

BATRACHOSPERMUM, Roth.—A ge-
nus of Batrachospermez (Confervoid Algz),
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-
spermum (fig. 56) consist of rows of large
cylindrical cells applied end to end, and in-
crease in length by the successive transverse

Fig. 57.

Fig. 56.

Fig. 56. Batrachospermum moniliforme. Natural size.

Fig. 57. A portion of an axis 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 descending
cortical cells.
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cell-division of the terminal dome-shaped
cell. While the cells 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 distinet cells,
and then elongate and ramify so as to form
the whorls of articulated ramules (fig. 59),
which at length become very dense (fig. 57).
From the basalcellsof these branches second-
ary 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 half-way. Some of the
ramules which grow out free become fertile,
and produce spores at their extremities,
while others grow out into transparent capil-
lary points. The spores are produced in large
numbers on each tuft, forming an agglome-
rated 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. It is supposed, butnot ascertained,
that these plants produce zoospores.

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. He gives the following :—

1. B. bombusinum, Bory. Frond green,
turning black on paper.

2. B. helmintosum, Bory. Bluish-green.

3. B. confusum, Hassall. Gray, violet
when decayed, very large.

4. B. stagnale, Hass. Yellowish-green.

5. B. moniliforme, Hass. Deep brown-
gray.

6. B. pulcherrimum, Hass. Violet-gray.

7. B. vagum, Ag. Bluish-green, yellow
when old.

8. B. alpestre, Shuttlew. Blackish.

9. B. proliferum, Hass. Gray.

10. B. rubrum, Hass. Bright red.

1l. B. atrum, Harv., var. a setaceum,
bluish, B capillinum, blackish.

BiBL. Bory St.Vincent, Ann. du Muséum,
xii. 188, 316 et seq. pl. 22, 29; Hassall,
Brit. Freshw. Alge, p. 101 et seq. pl. 13-16.
63 ; Decaisne, Ann. des Sc. nat. 2 sér. xvii.
p. 340. pl. 15, i.; Braun, Verjungung, p.160;
Ray Society’s Translation, 1853, p. 150.

BEAN-FLOUR. See FLoUR.

BEE. See Aris.
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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, aprecipi-
tate of the ammonio-phosphate of magnesia
falls, resembling that subsiding from urine
under the same circumstances (P1 9. fig. 3).

BELBA, Heyden (Dameus, Koch).—A
genus of Arachnida, of the order Acarina and
family Oribata.

Char. Abdomen separate from the tho-
rax, rounded, as if bulbous; legs long, geni-
culate.

BisL. Walcken. Aptéres, iii. (Gervais);
Koch, Uebersicht d. Arachniden Systems.

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 hippuric acid. It is also a
product of the oxidation of proteine com-
pounds. It is but slightly soluble in cold,
more readily in hot water and in alcohol,
also in zether.

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 angles 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
when not fresh, in attempts to procure hip-
puric acid. It may be distinguished from
hippuric acid by its much greater solubility
in wether, by its crystallization in the plates,
and their form (P1. 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 Diatomacez.
In some countries it is mixed with articles of
food in times of scarcity. See DIATOMACE &.

BERKLEYIA, Greville.—A genus of Dia-
tomacez.

Char. Phycoma spherical at the base,
giving off filiform branches, in which are
contamed the densely aggregated frustules ;
frustules linear in the front view; valves
linear-lanceolate or lanceolate ; marine.

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.
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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".

In the Adriatic Ocean.

BisL. Grev. Scot. Crypt. Flora, tab.294;
Ralfs, Ann. Nat. Hist. 1845, xvi. p. 110;
Kiitzing, Bacill., and Sp. Alg.

BETULA, L.—The Birch-tree (Dicotyle-
donous Plants, N. O. Betulacex), remarkable
for its peculiar silvery periderm. See BArk.
The bark of B.nigra contains reservoirs filled
with an aromatic oil and also a peculiar re-
sin, called Birch Camphor, which is used in
the manufacture of Russia leather.

BIBLARIUM, Ehr.—A genus of Diato-
maceze,

Char. Frustules single, multivalve, com-
pressed and angular ; valves lamelliform, the
mner ones having a large median umbilicus
or aperture (?). Front view of valves trans-
versely vittate. Fossil.

This genus is allied to Striatella, Tabellaria
and Tessella.

Twelve species.
and Oregon.

Bisr. Ehrenberg, Ber. d. Berl. Akad.
1844-45; Kiitzing, Sp. Alg.

BICHROMATE OF POTASH. See
PorasH.

BIDDULPHIA, Gray.—A genus of Dia-
tomacez.

Char. Frustules compressed, quadrilateral,
connected with each other by one of the
angles, thus forming a chain or filament;
filament attached by a stipes; angles of the
frustules equal and produced ; valves covered
with depressions Fvisible by direct light),
giving them a cellular appearance; ma-
rine.

This genus resembles Isthmia and dmphi-
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. The frustules are said to be
subdivided by internal septa, which run par-
allel with their long axis; these correspond
to the striee seen in the front view.

The species are not well determined;
those in which the angles are more prolonged
and acute, and the markings more delicate
and indistinct, are retained by Kiitzing in

Found fossil in Siheria

[ 791
B. fragilis(P1.14. fig.8). Filiform branches -

BILE.

the genus Odontella, Ag.(Denticella, in part,
Ehr.). See DiaTomacEz.

B. pulchella, Ehr., (B. trilocularis, K.)
(PL. 12. fig. 15). Cellular appearance (pro-
duced by the depressions) distinet ; produced
angles blunt, rounded; length 1-400” to
1-200”.

B. aurita (Odont. aurita, K.). Cellular
appearance indistinct, longitudinal strie (in-
ternal septa) none ; length 1-800”.

Several other species, but not British (2).

BisL. Kiitzing, Bacill. and Sp. Alg.;
Ebrenb. Ber. d. Berl. Akad. 1843 & 1844;
Ralfs, Ann. Nat. Hist. 1843, xii. p. 273.

BIFORINES.—Under this name Turpin
described certain cells occurring in the septa
of the air-chambers of the leaves of the Ara-
cez, 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.

Bisr. Turpin, Ann. des Sec. nat. 2 sér. vi.
p- 5. pl. 1-5.

BILE. —Three colouring matters have
been obtained from the bile, viz. cholepyr-
rhine, biliverdine and bhilifulvine. These
were formerly regarded as distinet; but later
researches have tended to show that they
are modifications of the same pigment, pro-
bably in different states of oxidation.

Cholepyrrhine, the colouring matter in its
ordinary state, is characterized by the series
of tints through which it passes when treated
with nitric acid, especially if this contain
nitrous acid ; becoming first brownish, then
green, bluish, violet, red, and finally 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, minute grains.
Under the microscope, the crystals of biliful-
vine 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 neu-
tralized and acidified, no precipitate nor se-
paration of crystals occurs. Acetic acid pro-
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duces no change upon them. Nitric acid has
but little effect upon them, except when the
action is very intense, when they are decom-
posed. Virchow suggests that bilifulvine
holds an intermediate place between heema-
toidine and melanine. Virchow notices the
occurrence of these erystals upon the walls
of the cysts of Echinococci in the liver. We
have also found them there, and in the liquid
contents of the eysts.  In this instance, two

kinds of erystals were met with (PL. 9. fig.15);

some of these were rhombs (), others were
twisted and elegantly curved bundles of nee-
dles (b). 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 Jong filamentous groups of needles
lost all colour, leaving a barely distinguish-
able transparent skeleton. Both kinds were
insoluble in acetic acid, but soluble in potash
with a yellow colour.

In morbid bile, erystals of cholesterine,
globules of fat, and small bundles of needles
of margarine are also occasionally found.

See HEMATOIDINE.

BiBL. Berzelius, Lehrb. der Chemie, ix.
p- 285; Simon, Handbuch d. Angewands.
medizin. Chemie; Lehmann, Phys. Chem,
Syden. Soc.); Virchow, 4nn. d. Pharm. und
Chem. 1851 (Chem. Gaz. x.); Griffith, Pract.
Man. on the Blood, &e. 1

BILIFULVINE. See BiLe. Tig.60.

BISPORA, Corda.—A genus of A
Torulacei (Coniomycetous Fungi),
characterized byits uniseptate spores
forming simple and solitary bead-
like chains at the apices of short,
slender, erect filaments, destitute of
septa, arising from a creeping my-
celimm. It was separated from To-
rula by Corda on account of the
double character of the spores. Ac-
cording to Fresenius, the chains of
spores are pedicellate as above de-
seribed, 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 spores
without the pedicels, is British (To-
rula, Auct.). On sticks.

BisL. Corda, Icones Fungorum, vol. i.
pl. 2. fig. 143; Fresenius, Beitr. zur Myco-
logie, Heft 2. p. 57. pl. 6. figs. 46-54,

BITARTRATE OF POTASIL.
PorasH.

Bispora
moni-
lioides.

Magnified
200 diam.

See
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BLASIA, Micheli.—A genus of Pelliex
(Hepaticacex). 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 from the latter, this plant produces
gemme of two kinds. One kind is formed
in receptacles hollowed out of the nerve,
furnished with a long tubular beak, whence
the gemme 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.

Bisr. Hooker, Brit. Jungermannie, t. 82
-84 ; Eng. Botany, t. 1328 ; Brit. Flora, i1.
part 1. 130, -

BLASTOTRICHUM, Corda.—A genus
of Dematiei -(Hyphomycetous Fungi), of
curious habit, growing in and out of water
upon aquatic plants. B. confervoides, Corda
(fig. 61), forms felted tufts of an agreeable
rose - colour upon g
living and dead Fig. 61.

parts of aquatic
all

Euphorbie, in au-
Blastotrichum confervoides.

tumn. The fila-
Fragment of fertile filament.

ments are very
much branched, the
Magnified 200 diameters.

branchlets dichoto-
mous and subulate;
the spores rose-co-
lour, containing a
gelatinous nucleus
within. The spores
are irregularly di-
vided and some re-
main imperfect, but
both these and the perfectly septate repro-
duce the plant when sown. The form oc-
curring above the surface of the water is
of closer habit than the submerged, in
which the filaments are longer and more lax.

Bisr. Corda, Icones Fung. ii. p. 10. pl. 9.
fig. 50.

BLATTA. —A genus of Orthopterous
Insects, of the family Blattidze.

Blatta orientalis is the common house
black-beetle or cockroach. The head and
the various organs of the mouth are figured
in Pl 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. Antenne
(fig. 1 @, broken off) very long, setaceous,
pubescent and with very numerous joints;
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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 antennz, 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.
Maxille (figs. 1 & 2 g, 22 ¢) bilobed ; inner
lobe (lacinia, fig. 22 ¢ ) dilated and ciliated
on the inner margin, acute, curved inwards
at the apex so as to form a tooth; outer
lobe (galea, fig. 22 ¢ *) longer, thick, rounded
and naked ; maxillary palpi (figs. 1 & 2 k)
clongated, 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) short,
convex at the base. Eyes (fig. I ¢) kidney-
shaped.

Thorax 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, compressed,
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; coxw elongated and
stout; femora stout with a series of spines
beneath; tibi clothed with very strong
moveable spines; tarsi 5-jointed, three basal
joints gradually diminishing in length; claws
curved and acute.

See INsECTS.

Bren. Westwood, Introduction &e. ;
Kirby, Brit. Entom. i. 12.

BLECHNUM, Linn.—A genus of Pteri-

Blechnum.—Pinna with sorus.

[ sl

Magnified 5 diameters.

] BLIGHT.

dez (Polypodeous Ferns) (fig. 62). BI.
Spicant, With., is the Hard Fern, called
sometimes Bl. boreale, and sometimes Lo-
maria 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 hy agencies of meteorological condi-
tions, parasitic plants and insects, operating
singly or in combination. Blight is, indeed,
‘in the air’ in many cases, since a frequent
source of diseasein vegetationissuddenchange
of temperatureor hygroscopiccondition of the
atmosphere, deranging the processes of eva-
poration and respiration in the tender,
actively developing portions of the foliage or
infloreseence of plants. It is also often ‘in
the air’ in another sense, but much less
specially than is commonly supposed: the
plagues of parasitic fungi and insects which
sometimes cause such devastation, seem un-
doubtedly to arise immediately from the
transport of the microscopic reproductive
bodies, spores and the like, through the air;
but the peculiar atmospheric conditions often
observed as accompanying the sudden irrup-
tion of large masses of such blights,’” are
only collaterally connected with the develop-
ment of these bodies; the warm overcast
weather, almost proverbially designated as
the cause or the herald of blights, 1s merely
an index of a condition of the atmosphere
especially favourable to the rapid multipliea-
tion 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 phaenomena 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 (sce EAR-COCKLE
and ANGuUILLULA), the wheat-midge (see
Cecipomya), the tur-
nip-fly (see IIaLTICA),
and the species of Cy-
nips and allied genera
which produce galls and
similar excrescences by
the irritation of the ve-
getable tissue, resulting
from their presence. -

Many caterpillars of
moths and butterflies
are exceedingly destruc-

G
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tive, 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 higher
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
damage which the diseases have caused to
erops 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
vet, 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 in-
vestigations into their history, is given under
the head of Parasitic Funci. The par-
ticular history of the more remarkable
genera will be found under the heads indi-
cated by the capitals in the following para-
graphs.

Corn-blights consist chiefly of mildew
(Puccinia), rust or red-robin (UREDO,
TriCHOBASIS), smut, bunt or brand (URE-
po,UsTtiLAaco, PoLycysTis), pepper-brand
(T1iLLETIA), ergot (CLavICEPS), &e. Cys-
ToprUs (Uredo), attacks Cruciferous plants.
Mildews of pease, peaches, hops and many
other cultivated plants are produced by
species of ErvsipHE. OIDIUM is a common
mildew, and is supposed in many cases to
be only an earlier condition of the Erysiphes.
BorryTis is another common mildew.
Acipium forms a kind of rust, as is the
case with the allied RasTELIA infecting
pear-trees. See also Uromvyces, PoLvy-
cystis, CoLmosPorIUM, PRrROTOMYCES,
EpiTEA, PHRAGMIDIUM, FUSISPORIUM,
ToruLA, PERIDERMIUM, SCLEROTIUM,
SPILOCEA, SPHERIA.

BisL. De Bary, Unters. iib. die Brandpilze,
Berlin, 1853, gives a copious list of the pre-
vious works relating to the smuts and brands,
in chap. 3. p. 1025 Berkeley, Trans. Hort.
Society, Gardener’s Chronicle, passim; A.
Braun, Krankheiten der Pflanzen, Berlin,
1854 (transl. Quarterly Journal of Microsc.
Science, July 1854) ; Sidney, Blights of the
Wheat, pub. by Rel. Tract Society ; article
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BLOOD.

Blight, in Brande’s Dictionary, Penny
Cyclopedia and Library of Entertaining
Knowledge.

BLINDIA, Br. and Sch.—A genus of
Dicranaceous Mosses,including some Weissie
and Gymnostoma of authors.

Blindia acuta, Br. and Sch. = Weissia
acuta, Hedw.

B. Stylostegium, C. Miill.=Gymnostomum
cespititium, Web. and Mohr.

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 portion,
containing in suspension a large number of
minute corpuscles, which are known com-
monly as the globules of the blood.

In the Mammalia, Birds, Reptiles and
Fishes generally, the liquid portion, or Ziquor
sanguinis as it is called, is nearly colourless,
or of a pale yellow tinge, and the corpuscles
are of two kinds, one of a red colour when
viewed in mass, but pale reddish yellow when
seen singly or separately, and to these the
red colour of the blood is owing; the other
consists of perfectly colourless bodies.

The red corpuscles are far more numerous
thanthe colourlessones, and consistof delicate
membranous colourless cells enclosing a red
liquid. In the Mammalia they assume the
form of circular flattened discs or discoidal
cells, the sides of which are depressed or
hollowed out, so as to make them resemble
doubly concave lenses, with rounded mar-
gins (%l. 40. figs. 21,22 & 23). Inthe 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 Cyclo-
stomes or lamprey family among the latter,
in which they are circular, flattened and
slightly concave, only differing from those
of man in being somewhat larger; and in one
genus of this family, Amphiozus lanceolatus
(the lancelet), there are no blood-corpuscles.
In the Reptiles, in which they are elliptical,
very large and comparatively thin, the
surfaces of the corpuscles are rather concave
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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 nucleus exists;
this is usually oval, but sometimes rounded
in the latter.

The colourless corpuscles of the Vertebrata
(figs. 21-303), 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 undi-
stinguishable, unless water be added to the
corpuscles, which being imbibed, separates
it from the contents.

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 Amaehe.

The sizes of the coloured corpuscles of
many vertebrate animals are given in the
subjoined list, nearly all the measurements
being those by Mr. Gulliver. It may be
remarked, that whilst the largest coloured
corpuscles occur in the Reptiles, the smallest
are found in the Mammalia; and that
the size of the corpuscles is in general
proportionate to the size of the animal,
m 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
Ionouse they are larger than in the Iorse or

X.

MAMMALIA.
Bimana.
Man.........oc.0. 1-3200 to 1-3500"
Quadrumana.

Chimpanzee(Simia Troglodytes) 1-3412
Monkey (Cercopithecus mona). 1-3468
Monkey, mean of eight other

BRI s oo o siskers 0 s

1-3450
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Lemur, mean of four species.. 1-4077"
Cheiroptera.

Bat (Vespertilio murinus) .... 1-4175
~——— (Vespertilio pipistrellus). 1-4324

Insectivora.
Hedgehog(Erinaceus europeus) 1-4085
Mole (Talpa europea) ...... 1-4747
Carnivora.
Badger (Meles vulgaris).. .. .. 1-3940
Bear, mean of five species.... 1-3708
Dog (Canis familiaris) ...... 1-3542
Fox (Canis Vulpes).......... 1-4117
Lion (Felis Leo). . .......... 1-4322
Seal (Phoca vitulina)........ 1-3281
Cetacea.

Dolphin (Delphinus Phocena). 1-3829
Whale (Balena mysticetus) .. 1-4000

—— (Balena Boops)........ 1-3099
Pachydermata.

Elephant (Elephas indicus) .. 1-2745

Horse (Equus caballus).. .. .. 1-4706

Pig (Sus Scrofa)...ovevnin.. 1-4230

Rhinoceros indicus .......... 1-3765
Ruminantia.

Camel (Camelus bac-

trianus) .... lg. 1-3123 br. 1-5876
Dromedary (Camelus

dromedarius). . 1g. 1-3254 br. 1-5921

Goat (Capra hircus) ........ 1-6366

Musk (Moschus javanicus). . ..1-12325

Stag (Cervus elaphus)........ 1-4324

Ox (Bos Taurus)............ 1-4267

Sheep (Ovis Aries).....o.... 1-56300
Edentata.

Armadillo (Dasypus sex-cinctus) 1-3457
Sloth (Unau, Bradypus didac-

AU Baacoaooddoo ot vo.. 12865
Rodentia.
Guinea-pig (Cavia cobaya).... 1-3538
Mouse (Mus musculus) ...... 1-3814
Rabbit (Lepus cuniculus) .... 1-3607
Rat (Mus Rattus) .......... 1-3754
Marsupialia.
Kangaroo (Macropus), mean of
three species ............ 1-3460
Monotremata.
Platypus, duck-billed (Ornitho-
rhynchus paradoxus) .. .... A 1-3000
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Birds. length. breadth.
Chaflinch (Fringilla cce-
LG, T seamasan of 1-2253 1-4133"
Cuckoo (Cuculus cano-
0 60 B0 BB G0 85 1-2028 1-3600
Eagle (4quila), mean of
four species ...... 1-1640 1-3651
Yowl (Gallus domesti-
G253k 756 0620000600 1-2102 1-3466
Gull (Mew-, Larus ca-
T79)6 6 66.00.00/500 00 1-1973 1-3839
Humming-bird (Tro-
chilus ~—12)...... 1-2666 1-4000
Ostrich (Struthio ca-
melus). . v v uniuns 1-1649 1-3000
Owl (Striz flammea).. 1-1882 1-3740
Parrot( Psittacus),mean
of twelve species .. 1-2042 1-3724
Pigeon(Columba),mean

of sixteen species .. 1-2135 1-3679

Sparrow (Fringilla do-

MESLICA) v v v v vv v e 1-2140 1-3500
Reptiles.
Crocodile (Crocodilus
acutus) ...oiaa. 1-1231 1-2286

Frog(Rana temporaria) 1-1108 1-1821
Lizard (Lacerta vivi-

) 600000000000 1-1660
Stren lacertina .. .. .. 1-435 1-800
Toad (Bufo vulgaris). . 1-1043 1-2000
Triton (Lissotriton
punctatus) ........ 1-830
Fishes.

Carp (Cyprinus carpio) 1-2142 1-3429
E:ﬁAngzilla vulgaris) 1-1745 1-2842
Jack (Esox lucius). ... 1-2000 1-3555
Miller’s Thumb ( Cottus

(L 1))o0pa00000080 1-2000 1-2900
Perch (Perca fluviatilis) 1-2099 1-2824
Tench (Cyprinus Tinca) 1-2286 1-2722

The colourless corpuscles have not been
so extensively examined. They do not vary
5o 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 easily
altered in form by most liquids; those of
less specific gravity than the liquor sanguinis
distend them, rendering them larger, paler
and more transparent, and effacing the len-
ticular appearance and the elliptical form
when present. If the liquid be added in
large proportion, the envelope or cell-mem-
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brane becomes extremely thin and pale, until
at last it isno longer distinguishable ; some-
times it bursts. These phanomena are the
result of endosmosis. The red corpuscles
are not, however, 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 diminishes their
size; but the real explanation is that above
given. Although water and other endosmotic
agents distend the coloured corpuseles, and
render their envelopes so extremely transpa-
rent 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
opake; as solution of iodine, of bichloride
of merecury, and various other salts. Many
of them, however, burst, and others disappear
entirely, apparently from being truly dis-
solved.

The smallest are generally those least af-
fected, and these are the oldest or the most
perfectly developed; for we shall see pre-
sently that during their earlier stages of de-
velopment, the coloured corpuscles are many
times larger than in their mature condition.
Dilute actds act nearly in the same manner as
water, but much more rapidly. Dilute solu-
tions of alkalies produce the same effect, but
soon dissolve them completely. Solutions
of neutral salts act exosmotically, 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 aspeet. This stel-
late or crenate appearance is not unfrequently
seen immediately that fresh blood is exa-
mined under the microscope. Two principal
conditions are especially favourable to its
production, viz. a concentrated state of the
liquid, and an increase in the proportion of
alkaline chlorides.

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
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subsides ; this consists of some of the albu-
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-
%ins to coagulate. This'coagulation arises
rom the gradual solidification of the fibrine,
which exists in a state of solution in the
living fluid. Within about three minutes,
the surface of the coagulating blood becomes
gelatinous; in about ten minutes it is gelati-
nous throughout, and after a further lapse
of time, the coagulation of the fibrine appa-
rently attains its maximum : this process is
not, however, really completed until from
twelve to thirty-six hours. We then find a
firm red clot immersed in a yellowish liquid.
The fibrine during its coagulation entangles
a large number of the corpuscles, which im-
part to it the red colour; this is greatest to-
wards the lower part of the clot. The liquid
from which the clot has separated, the serum,
also contains some of the globules in sus-
pension ; most of those not entangled in the
clot, however, subside to the bottom of the
vessel. The sp.gr. of the serum is about 1030,
The appearances presented under the micro-
scope by a drop of coagulating blood are
very 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 1rregular red net-
work, within the meshes of which the colour-
less corpuscles are seen (Pl 40. fig. 37).
The latter remain isolated, having no ten-
dency to unite with the former. To observe
these phanomena, 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 this 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
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surface of the clot will be found to be
free from the red eolour, and more or less
cupped or concave : this upper layer is called
the buffy 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 lat-
ter are brought into closer contact, thus al-
lowing 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 glo-
bules.

In addition to the corpuscles above de-
seribed 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 di-
vided albuminous substance. They render
the blood milky in appearance. The di-
stinction of the molecular base of the chyle
from the molecular albuminous deposit must
be effected by zther, which dissolves the
latter but not the former; but great care
is requisite in judging of the action of
eether.

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 2 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 of respiration ; they are most numerous
in those animals in which the respiratory
function is most active, and which consumic
the largest proportion of oxygen, as birds
and mammalia.



BLOOD.

Development of the Coloured Corpuscles.—
In the Vertebrata, two sets of coloured cor-
puscles are developed. The first, or embry-
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 heematine. 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 formative cells, the only
elements of the blood. Soon, however, many
of them begin to increase by division (P1. 40.
fig. 36), becoming elliptical and flattened,
and closely resembling the coloured corpus-
cles 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 con-
strictions. These corpuscles then gradually
lose their nuclei, become flattened and exca-
vated 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 smaller
chyle-corpuscles, by their losing their nuclei,
becoming flattened, and producing heema-
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 occa-
sionally, but rarely, in the blood itself. Phy-
siologists are not agreed as to the above
views, but the preponderance of evidence
appears decidedly in their favour.

As unusual constituents of blood may be
mentioned,—

1. Cells, enclosing coloured blood-corpus-
cles; found intheblood 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..

6. Caudate cells, sometimes containing
pigment.
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7. Crystals of hamatoidine, sometimes
within the coloured corpuscles, at others free.

8. The two molecular substances previ-
ously mentioned.

It sometimes becomes of importance to
be enabled to determine the presence of
blood, and to distinguish that of man from
that of animals. As regards the former
wint, it is a matter of no great difficulty.

hen blood has been dried at ordinary tem-
peratures, the dried serum and contents of
the corpuscles 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 (FisriNe). The liquid is de-
colorized by boiling, and the coagulum as-
sumes a brown colour (HazMATINE). It
also contains iron, is unaltered in colour by
solution of potash, and contains a proteine
compound (ProreINE). 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 may 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 clements to de-
cide from. l'}‘)he 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 distinguisbable 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
solution of this salt,and placingit under abell-
glass for some hours, the red corpuscles may
be detached with a camel’s-hair pencil, and
examined. Of course, only those corpuscles
should be measured which evidently retain
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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.

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 sizes 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 judgment 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.

BisL. Paget, Brit. and For. Med. Rev.
xiv. p. 260; Kolliker, Hand. d. Gewebel. p.
567; the Manuals on Physiology, by Miiller,
Valentine, Wagner, Carpenter, Kirkes and
Paget; the Dictionaries of Todd and Bow-
man, and Wagner; Hassall, Microscop. Anat.;
‘Wharton Jones, Trans. Royal Soc. Lond.
18465 Remak, Diagn.und Pathognet. Unter-
such. (Ed. Month. Journ.) 1845; Vogt. 4nn.
d. Sc. nat. 3 sér. ii.; Gulliver, Gerber’s
Anat. ; Ann. Nat. Hist. xvil. ; Schmidt, die
Diagnostik verdichtiger Flecke, &c.1848. See
also CHEMISTRY, HEMATOIDINE, CHYL-
AQUEOUS LIQUID, and LITERATURE.

BLOOD-VESSELS. See VEsseLs.

BLOXAMIA, Berk. and Br.—A genus of
Onygenei (?) (Ascomycetous Fungi), consist-
ing of minute, punctiform sacs, soon bursting
above, containing closely packed tubes pro-
ducing each a row of squarish spores. An
anomalous genus. B. fruncata, has been
found.on dead Wych elms.

BieL. Berk. and Broome, Ann. N. Hist.
2 ser. xiii. 468. pl. 16. fig. 17.
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BLYTIA,End- il
lich.—A genus Fig. 63.

of Pellicee (He-

paticacez)foun-
ded on the Jun-
germannie Ly-
elli of Hooker,
remarkable for
thedoubleenve-
lopeof the fruit,
the outer being
very short, den-
tate and lacini-
ated, while the
inner forms a
some- ¢

largish, sor :
Zvyli?; der.Pla'lIt‘lelg Blytia Lyellii, nat. size.

antheridia arising from the rib are covered
by incumbent scales, which are some-
times much laciniated and crowded together,
sometimes (J. hzbernica, Hook. Brit. Jun-
germ.) scarcely toothed, lax and larger.

BisL. Hooker, Brit. Jung.t. 77 & t.78;
Nees, Lebermoose, iii. 313 ; Flora Danica, t.
2004.

BODO, 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 of them inhabit the intestinal canal
of the frog. One is green, the rest are co-
lourless.

Dujardin regards one species (Bodo gran-
dis) as comprising both his Heteromita
ovata, and a species of Anisonema; the
others he considers as imperfectly examined
species belonging to his genera Cercomonas
and Amphimonas.

Bodo grandis, E. (Heteromita ovata, D.).
Aquatic; length 1-940 to 1-720” (Pl 23.
fig. 18 a).

Bodo socialis, E. (Pl. 23. fig. 18, b, ¢).
Aquatic; length 1-3000".

Pritchard describes a species found in the
liquid contained in an oyster-shell, under
the name of Bodo oystea.

Bipr. Ehrenberg,Infus.; Dujardin, Infus.;
Pritchard, Infus. Animale.

B@EIMERIA, Jacq.—A genus of Urtica-
ceous 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.
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B. nivea, Gaudichaund, yielding the fibre from
which Chinese grass-cloth (P1. 21. fig. 25) is
manufactured, 1s 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 excel-
lent sail-cloth and cordage.

Bisr. Hooker, Journal of Botany, vols.
1. & iii. 1849-51.

BOLACOTRICHA, Berk. & Broome.—A
genus of Dematiei (?) (Hyphomycetous Fun-
gl), containing one species, B. grisea, found
growing upon dead cabbage-stalks, old mats
made of Typha, &e., in tufts forming large,
effused gray patches. Messrs. Berkeley and
Broome express themselves doubtfully as to
its real affinities; in habit it approaches
Mywotrichum, 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 Tricholechonium. The threads are pale
purple under the microscope, strongly curved
at the tips like tendrils.

BiBL. Berkeley and Broome, 4nn. Nat.
Hist, Ser. 2. vii. p. 97. pl. 5. fig. 4.

BOLETUS, Dill.—A genus of Polyporei
(Hymenomycetous Fungi), consisting of pi-
leate 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,
separate by double septa, each pore being
formed by a perfect tube; while in Polyporus
the septa are single, from the tubesbeing indi-
stinguishably blended. See BASIDIOSPORES.

BOMBACE£.—A subdivision of the fa-
mily of Dicotyledonous plants called Stercu-~
liaceze, 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, Bombaz,
sp. var., Eriodendron, sp. var.) cannot be
spun, but are used for stuffing cushions, &e.
The Adansonia, or Baobab-tree, produces a
pulpy fruit, which contains a considerable
proportion of starch. The wood of some
kinds, as of Bombax pentandra and Pachyra
(Carolinea) minor, is remarkable for its light-
ness and almost corky texture, resulting
from being composed almost exclusively of
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parenchymatous cellular tissue, with scattered
porousductsand true wood-cells. See Woob.

BONE.—It need scarcely be stated that
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, areole 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 for-
Hence we

mer class, but air in the latter.

Fig. 64.

Magnified 90 diameters.

Segment of the transverse section of a human meta-
carpal bone. a, outer surface of the bone, with the outer
laminge; b, inner surface next the medullary canal, with
the inner laminze; ¢, orifices of the divided Haversian
canals, with their laminge ; d, interstitial laminze; e, la-
cunge, with their canaliculi.
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recognize in bone an outer
compact and an inner spongy
portion.

On examining a thin trans-
verse section of bone under
the microscope by transmitted
light and with a low power,
it is found to exhibit a num-
ber of round or oval apertires;
these are the orifices of the
divided vascular or Haversian
canals (fig. 64 ¢). These ca-
nals contain blood-vessels in
the natural state. They are
cylindrical, sometimes flat-
tened, communicate freely
with each other and the me-
dullary canal, and also open
upon the outer surface of the
bone. . They mostly run par-
allel with the axis in the long
bones ; whilst in the flat bones
they are parallel to the sur-
faces, frequently following a
radiating course. Thebranches
by which they communicate
with each other are either
transverse or oblique, and
pursue a radiating or tangen-
tial course.

Hence in a longitudinal or
superficial section of bone,
the canals are seen running
longitudinally, here and there
connected by anastomosing branches, and
forming elongated somewhat rectangular
meshes (fig. 66.).

In transverse sections of feetal and incom-
pletely developed bones, scarcely any of the

years of age.

Magnified 60 diameters.
Haversian canals from the superficial layers of a human
femur, at eighteen years of age, treated with muriatic acid.
a, Haversian canals ; 5, osseous substance with lacunse.

BONE.

Magnified 25 diameters.
Segment of a transverse section of the shaft of the human femur, at eighteen

«, Haversian canals ; b, their internal orifices; ¢, the external
orifices ; d, osseous substance, with I?cunag. There are no transverse sections
of the Haversian canals, nor concentric laminae,

apertures are met with, but the canals are
seen pursuing a tangential or radial course
(fig. 65 @) ; 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 lami-
nz are visible in sections of dried bone (fig.
64 a, b), but much more distinetly in bone
from which the inorganic matter has been
removed by digestion in dilute muriatie acid.
In this, the lamine are easily separable.
They frequently exhibit a fibrous appear-
ance, and near the surfaces of the bones they
run paralle] with these surfaces (fig. 64 ),
but in the other portions they mostly sur-
round the Haversian canals concentrically
(fig. 64 ).

When a section of bone is examined with
a somewhat high power, it exhibits nu-



Magnified 350 diameters.

Portion of a transverse section of the shaft of the hu-
merus, treated with oil of turpentine. @, Haversian
canals; b, their laminze, each lamina with a lighter and
darker portion and radiating striz in the latter; ¢, darker

lines, probably indi greater interrup in the de-
position of the osseous substance; d, lacunze without
evident canaliculi.

merous dark spots, with fine lines branch-
ing from them on all sides ; the former are
the lacune, bone-corpuscles, or bone-cells
(fig. 68 ¢, b), and the latter are the canali-
culi or calcigerous canals (fig. 69 &, c, d).
They derive their dark appearance in dried
bone from containing air; if this be displaced
by immersion in oil of turpentine, they be-
come so transparent as to be scarcely di-
stinguishable (fig. 67) ; and when examined
by reflected light, they appear white. The
lacunz are generally longer than broad, and
flattened. They are about 1-1100" in length,
1-2000 to 1-2800" in width, and 1-3800 to
1-6000" in thickness; but their dimensions
are subject to great variety. The canaliculi
vary in breadth from 1-20,000 to 1-60,000",
and at their narrowest part, which is furthest
from the lacunz, they anastomose with those
of the adjacent lacunze.

In atransverse section of bone, the lacuna

[ % ]

Magnified 100 diameters.
Section of the surface of the shaft of the femur. a, Ha-

versian canals; &, side view of the lacunse in the
Haversian laminze ; ¢, surface view of lacunse.

of the laminz surrounding the Haversian

canals are seen to be placed tangentially to

the orifices of these canals, as in figs. 67 and

69; whilst those of the laminz near the

%urfaces are parallel with these surfaces (fig.
4).

In a longitudinal section made through
the Haversian canals, they appear arranged
in numerous longitudinal rows running par-
allel with the Haversian canals (fig. 68).
The general arrangement is, that the long
axis of the lacunze is parallel with the laminze
in which they are contained, or between
which they are situated.

When the section coincides with the sur-
faces of a set of the lacunz, they present a
very elegant round or oval form (fig. 72),
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 the

lamellee. Iere and there, in the thinnest



Magnified 300 diameters,

Part of a transverse section of the shaft of the humerus.
a, Haversian canals; b, ¢, d, lacuna with their canaliculi.

Magnified 350 diameters.

Portion of the outer surface of a tibia of a calf. The
dots represent the orifices of the canaliculi, the larfr
dark ingistinct spots are their lacunee seen through the
osseous substance.

Fig. 71.

Magnified 350 diameters.

Cartilage of bone, after boiling in water: a, lacunze;
b, nuclei.

Fig. 72.

Magnified 450 diameters.
Lacunz (surface view) with the canaliculi, from the parietal bone.
upon or between the lacunz represent divided canaliculi, or their orifices opening into
the lacunee ; a, a, @, groups of transversely divided canaliculi.

The dots seen
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portion of the section, a group of trans-
versely divided canaliculi are seen (fig. 72
a, @), without the lacunz 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. 70); and those nearest
the Haversian canals open into them.

The contents of the lacunz are the same
as those of the cells of cartilage, viz. a trans-
parent, probably tenacious liquid, with a cell-
nucleus (fig. 71). -

If the cartilage of bone be boiled for two
or three minutes in water or a solution of
caustic soda, the nuclei are often rendered
very distinct. After macerating bone in
dilute muriatic acid, the lacunse, with longer
or shorter processes, become isolated and
appear as independent formations, resembling
stellate cells; this phanomenon probably
arises from the circumstance that the portions
nearest the lacunz are more resisting than
the rest, and less acted upon by the acid.

In regard to the minute structure of bone,
independently of the lacunz and their cana-
liculi, a dry polished section exhibits a very
delicate dotted appearance, which makes the
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-united
granules.

The above remarks apply to human bones;
and those of the other Mammalia agree
essentially in structure with the former.

In Birds, the Haversian canals are more nu-
merous and smaller than in the Mammalia,
and frequently run in a direction at right
angles to the shaft; the lacunze are also more
numerous and smaller.

In Reptiles, the Haversian canals are few
and  very large, larger than in either of the
other classes; the lacunz and the canaliculi
are also very large and the latter very nume-
rous.

In Fishes, the structure is more irregular;
there are no concentric laminge; the Havers-
ian canals arc sometimes absent, at others
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