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Art. I .—On Crysialliscdion. By H. J. Brooke, Esq. F.B.S.

Ijittle is at present known concerning the nature of those

forces or influences which determine mineral bodies to assume

a crystalline form, or concerning the causes which produce such

a diversity of forms among crystals. Haliy states, that when

the molecules of a body are suspended in a fluid, which after-

wards^ either by evaporation, or through some other cause, aban-

dons them to their reciprocal affinities, if no disturbing force

should interfere, the molecules would unite by those planes the

most disposed to such union, and would, by their combination^

produce the regular solids which we term Crystals.”

But this explanation of the manner in which a change of state

from solution to solidity may take place, does not assist our in-

quiry into the nature of the causes which predispose the mole-

cules to form solids of particular shapes, or which determine

particular planes of those molecules constantly to unite with each

other.

We may, for the purpose of adapting a theory to the facts we

observe, suppose the molecules of bodies influenced by different

forces
; one of which acts only within very small distances, and

may be termed the cohesive force ; the others, acting at greater

VOL. XII. NO. ^3 , JAN. 1825 .
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S Mr Brooke on Crystallisafmi.

distances, introducing attraction or repulsion among the particles

subject to their influence, and possibly bearing some close ana-

logy to electricity. We may suppose these latter forces acting

upon molecules held in solution at considerable distances, and

predisposing them to approach each other, and to arrange them-

selves at the same time in some regular order; and we may imagine

the same forces continuing to exert themselves, until the particles

are brought within that distance from each other at which the

cohesive force begins to operate. We may then imagine this

cohesive force to fix and retain the molecules in those positions

in which, when their numbers are sufficient, they will constitute,

by their aggregation, visible and regular solids.

It is evident that we may frame other theories to account for

the formation of visible solids ; but there does not appear to be

any hypothesis capable of accounting for the variety of forms

under which crystals present themselves.

I shall, however, proceed to consider shortly the general phe-

nomena of the production of crystals, and the circumstances un-

der which the crystallisation of minerals probably takes place.

The different hypotheses which assign an aqueous or an ig-

neous origin, to what has been termed the crust of our earth, a

small portion only of the depth or thickness of which has been

yet penetrated by the industry of man, suppose the minerals

which have been discovered upon or beneath its surface to have

been produced by corresponding causes.

It is, however, certain, that many of the natural crystals

with which we are acquainted, were not formed contempora-

neously with the bed in which they have been discovered, but

that they have been produced at different periods, and possibly

under very different circumstances. Sometimes their origin may

be ascribed to the action of heat, sometimes to the solvent power

of some fluid, and in other instances to the united influence of

both these causes.

The observations of Sir Humphrey Davy “ upon the state of

water and aeriform matter in cavities found in certain crystals,”

printed in the PM. Trans, for 1822
,
render it not improbable

that natural crystals are formed under very different states both

of pressure and temperature.

There arc several appearances not uncommon among crystals.
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from which we may infer that they have been sometimes slowly

formed, and that accompanying crystals of different minerals

have been deposited at very different periods.

The crystals of carbonate of lime which are found at Ecton

in Staffordshire^ frequently contain numerous minute crystals of

copper-pyrites, apparently first deposited on small crystals of the

carbonate of lime. This substance has then formed over the

pyrites, and produced a larger crystal of the carbonate of lime,

upon which a second deposit of copper-pyrites has taken place.

This has been again enclosed within a still larger crystal of the

calcareous matter, upon which other crystals of pyrites have

been again deposited. And we may discover, when the crystals

are large, several alternations of these two minerals successively

covering each other.

The crystals which are termed yseudomoryhous.^ afford very

distinct evidence of successive formation, as the period at which

these were produced must have been posterior to that of the

crystal whose form they imitate. I have observed in one in-

stance a mould in preparation, if I may so term it, for a pseudo-

morphous crystal, from which a part only of the model, a crys-

tal of fluate of lime, had been removed.

The mould itself was crystallised quartz, which had coated

the crystal of fluor. The size of this crystal was originally more

than a cubic inch ; but it had been subsequently reduced to a

rounded mass^ loose within the mould, of about half that bulk,

with an irregular and smooth surface, like that of partially dis-

solved salts.

Hollows of various forms, contained within crystallised quartz^

are not uncommon ; but I do not recollect any other instance

of the crystal, whose removal had produced the vacuity, being

only in part destroyed, as if its dissolution had been recently

going on. Numerous other examples might be cited as evi-

dences of the gradual and the successive formation of crystals,

by processes which are probably still’ in operation, although we
are uninformed with respect to their nature.

There are circumstances which render it almost certain that

some crystals have been produced from solution in a fluid. The
water found in the ca\ ities of certain crystals of quartz, would
seem to refer their oiigin to solution in that fluid; and we
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know^ from the copious deposit of siliceous matter from the

ters of the Geysers in Iceland, and from the hot-springs in the

island of St Michael’s, that quartz may be held abundantly in

solution by water.

Whether the metals have been deposited from chemical solu-

tions, or from a state of fusion, are points upon which we possess

no certain information
; nor do the few facts with which we are

acquainted tend to throw much general light on the subject.

Some specimens were described by Mr Aikin in the Geolo-

gical Transactions^ which were brought from Torre del Greco.

Among these were some minute octahedral crystals of red oxide

of copper, attached to the surface of a fused, and partly oxi-

dated, mass of copper and iron. These must have been pro-

duced by sublimation of the particles which composed them.

It appears from a paper by Dr Wollaston, published in the

Philosophical Transactions for 1823, that the metallic titanium

which he discovered among the slags from some iron-works, is

wholly infusible ; but he conjectures that it might have been

precipitated, in its present crystalline form, from a state of

oxide, in which it might have been sublimed ; and in this man-

ner crystals of the metals and their ores may possibly have

been deposited upon quartz or upon other earthy substances.

The red oxide of mercury produces sometimes very distinct

crystals by sublimation ; and crystals of calomel and of other

substances may be produced in a similar manner.

The processes of the laboratory are the only means we pos-

sess of investigating the phenomena of crystallisation. The art

of the chemist has, however, as yet succeeded in imitating the

composition of very few only of the natural minerals ; and the

number of these which he has reduced to crystalline forms is still

less. Some minute crystals of cpiartz are said to have been de-

posited from an alkaline solution of that substance, after long

standing ; and crystals of carbonate of lime have been observed

in vessels which contained the elements of that mineral in solution.

Lead may be produced in thin metallic plates, from the decom-

position of acetate of lead by metallic zinc ; and the crystallisation

of metallic silver will take place in an equally well known chemical

experiment. Bismuth, antimony, and some other metals, may also

be made to crystallise by fusion. But these few facts afford no
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conclusions which will explain the natural processes of crystalli-

sation ; nor are the causes which produce the almost endless

variety of crystalline forms capable of explanation, from the phe-

nomena attending the production of artificial crystals. With a

view, however, to investigate those causes, many experiments

have been made, from which several curious and interesting re-

sults have been obtained.

Most bodies have a tendency to crystallise in passing from a

state of fusion or solution into a solid state.

Ice may, in the strict language of chemistry, be said to be-

come fusible at 32° of Fahrenheit ; and water, on the other

hand, may be said to crystallise at that temperature, although

it does not exhibit regular cleavage-planes when broken. High-

ly concentrated acetous acid becomes solid, and assumes a crys-

talline form, at about 50° Fahrenheit; and mercury crystal-

lises at about 72° below the freezing point of water, and when

in a solid state it is brittle, and exhibits a distinct crystalline

fracture, if broken. Lead, antimony, and most other metals,

become fluid at different temperatures above that of boiling wa-

ter ; and, when suffered to cool gradually from the melted state,

they may be brought to crystallise with more or less regularity.

For this purpose, they are to be melted in deep vessels, and

when the metal has become solid at the surface by slow cooling,

that surface is to be broken, and the metal which remains fluid

within to be poured out. The hollow which remains will fre-

quently be found lined with very regular crystals.

Among the slags from furnaces regular crystals will also fre-

quently occur, not only of metallic, but of earthy substances.

The crystals of titanium, from the iron-works of Merthyr Tyd-
vill have been already alluded to. I have seen, in the posses-

sion of Mr Rose of Berlin, some crystals in a slag, which were

black, opaque, and had the form and measurements of pyroxene.

The same gentleman has also shewn me a portion of a fused crys-

talline mass, resembling, in appearance and measurement, the

pyroxene from Ala in Piedmont. This mass was produced,

by fusing, in a porcelain furnace, a mixture of the elements of

pyroxene, in the proportions in which they occur in that mine-

ral
; and it is said to be similar to pyroxene in hardness and

specific gravity.
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But the experiments which have been most frequently repeat-

ed on the formation of artificial crystals, are those in which the

crystals have been deposited from solution in a fluid. Mr Bro-

chant has collected together, from various authorities, and in-

serted in his volume on crystallisation, much interesting infor-

mation on this head, and many of the following remarks are

given from the authorities cited by him ; but I have also

made many experiments on the production of artificial crystals

from solutions, some of which have corresponded in their results

with those described by Mr Brochant, and others have very

widely differed.

I propose to consider the artificial crystals produced from so-

lution in a fluid, in reference

To the general circumstances attending their deposition ;

To their size ;

To their forms

^

whether simple or compound^ regular o?' irre-

gular ; and

To the character of their planes.

I shall also have to refer occasionally to natural crystals for

the better illustration of the subject.

The variations in the temperature and hygrometric state of

the air, but more particularly the latter, will influence the depo-

sition of crystals generally.

When the air is dry, evaporation proceeds more rapidly than

when it is moist, and crystals are then deposited more freely.

Heat, as it promotes evaporation, predisposes a solution to de-

|X)sit crystals ; but these are only formed when the evaporation

has been moderate, and as the solution cools. The precipitate

from a solution which has been entirely evaporated at a tempe-

rature much above that of the atmosphere, does not generally

produce crystals. A pellicle is first formed on the surface, and

as the evaporation proceeds, an irregular mass is deposited at the

bottom of the vessel, and it increases until the fluid is entirely

dissipated.

The state of atmospheric pressure sometimes influences the

production of crystals.

Thus, if a concentrated solution of sulphate of soda be in-

closed, while hot, in a Lube, it will not deposit crystals on cool-
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ing ; but if the air be admitted to it, and it be at the same time

slightly agitated, the whole mass becomes almost instantaneously

solid. If, however, gas of any kind be admitted to the solu-

tion, M. Gay Lussac states, that a similar effect is produced.

He also states that sub-carbonate of soda will crystallise in a va-

cuum, but not when exposed to the air. Many other salts crys-

tallise equally well in vacuo, and under exposure to atmospheric

pressure.

It happens not unfrequently that crystals are very slowly de-

posited from solutions in perfectly closed bottles, which have re-

mained a considerable time at rest, and from which little, if any,

evaporation could have taken place.

There is a considerable diversity in the manner in which the

crystals belonging to different salts are deposited. Sometimes

they stand singly, scattered, in a greater or less number, over

the bottom of the vessel containing the solution. Nitrate of lead

affords an example of this nature.

In other instances, their tendency is to form into groups, the

crystals of which appear sometimes to radiate from a common

centre. This character is very conspicuous among natural crys-

tals in wavellite, in some varieties of sulphate of lime, in arse-

niate of cobalt, and others.

The crystals of sulphate of magnesia, of rhombic sulphate of

nickel, of nitrate of potash, and of many other substances, if

rather rapidly produced, form slender prisms, which so inter-

sect each other that the axes of the prisms lie in almost every

direction.

Some substances have a tendency to run up the sides of the

vessel containing the solution, and to produce there very irregu-

lar and imperfect crystals, long before any regular ones are de-

posited. Muriate of ammonia possesses this character in a re-

markable degree.

Chromate of magnesia does not crystallise, if the quantity

dissolved be small, until the bulk of the solution be nearly

equal to the bulk of the crystals that are produced from it.

And the solutions of other salts are known to require a high de-

gree of concentration before they will deposit any crystals.

The nature of the surface of the vessel containing the solu-

tion, will influence the precipitation of crystals. This crystalli-
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sation is said to take place more rapidly in rough earthenware’
than in glass vessels

; and it is well known that threads, horse-
hair, fine wire, sticks of glass, and other foreign bodies intro-
duced into a solution, will be covered with crystals in preference
to the surface of the containing vessel.

These facts may be explained by the supposition, that a par-
ticle deposited on a point, in which it is nearly surrounded with
other particles, will be more quickly covered by them than
where it rests on a plane, and when only a smaller portion of
its surface is accessible to fresh particles.

When a solution is ready to deposit crystals, they will be im-
mediately produced, if a crystal, or even a fragment of the sub-
stance dissolved, be introduced into it. If a fragment of any
irregular shape be introduced, it will not retain this shape as it

increases in bulk ; but the irregulai’ities will be first found to dis-

appear, and then a regular form will be produced, which will

be enlarged as the evaporation proceeds.

The size: the crystals is generally influenced by the volume

of the solution, and by its depth. When the volume and depth

are considerable, and the evaporation slow, large crystals will

generally be produced.

But in operating upon small quantities of fluid, crystals of

different sizes are frequently produced in the same vessel, and

in apparently a capricious manner. I have seen the bottom of

a small saucer covered with very minute crystals, when, on

pouring the solution into another saucer, a crop of consider-

ably larger ones has been suddenly deposited, and these have

been succeeded by smaller and larger, without any degree of re-

gularity, as the fluid has continued to evaporate.

1 have not been able to connect these alternations, with any

degree of certainty, with the changes of the atmosphere, for

I have observed the deposits, both of large and small crystals,

become more copious as the atmosphere has become more dry.

But Mr Beudant has remarked, that solutions charged with

electricity have deposited smaller crystals than when in their

natural state ; and the changes just alluded to may possibly be

connected with changes in the electrical state of the atmosphere.

Magnetism is also supposed sometimes to influence the pro-

cess of crystallisation. Thus, it has been stated, that if, into a
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a glass tube, bent like a syphon, and placed with the curve

downwards, there be introduced a small portion of mercury,

not sufficient to close the connection between the two legs ;
and

if to this a solution of the nitrate of silver be added, so as to

rise in both limbs of the tube ; it is said, that, when the tube is

placed in the plane of the magnetic meridian, a rapid precipita-

tion of the arbor Dianse will take place ; but that this process

will be slow, when the tube is placed in a plane perpendicular

to the same meridian. I have taken two bent tubes of nearly

the same size, and have placed nearly equal quantities of mer-

cury in them, and have added to these nearly equal portions of

a dilute solution of the nitrate of mercury. I have then placed

one tube in the plane of the magnetic meridian, and the other

in a plane perpendicular to it, but have not been able to ob-

serve any decidedly marked difference in the deposit of silver in

the two tubes. If the precipitation was more copious in one

than the other, it was in that which stood in the plane perpen-

dicular to the magnetic meridian. In this tube also, the-branches

of silver were more copious towards the west, and in the other

tube towards the south. But, upon reversing the ends of both

tubes, the branches of silver in each became more prominent in

the direction of those already most distinctly formed, that is, the

arborization now increased in the directions of east and north.

Thus, in this experiment, the precipitation of the silver does not

appear to have been influenced by the position of the tubes.

Some salts, of which the sulphate of copper and nickel, and

the sulphate of copper and zinc, are examples, will deposit much
larger crystals during the cooling of a smaller quantity of the

solution, which has been saturated while hot, than from the

spontaneous evaporation of a much greater volume, at the ac-

tual temperature of the atmosphere.

The n.ext branch of our inquiry relates to the forms of crys-

tals.

These may be either primary or secondary, simple or com-

pound, regular or irregular.

The primary forms very rarely occur among either natural

or artificial crystals ; nor has experiment yet pointed out any

means, by which these may, with certainty, be produced.

Several experiments have been made by Mr Beudant, from
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which he concludes, that simplicity of form may be influen-

ced by art. He states, that mechanical mixtures^ if they re-

main permanently suspended in the solution of a salt, will not

produce any effect on its form ; but if an impalpable powder be

suffered to occupy the lower part of the vessel, the forms of the

crystals deposited in that, will be more regular and simple than

of those which are deposited above it. And certain crystals of

axinite, which are coated by chlorite ; the crystallised sandstone

of Fontainbleau ; and the primary quaitz crystals, formed in

an earthy ferruginous matrix, are adduced as natural illustra-

tions of this fact.

There does not, however, appear to be much constancy in the

result of such experiments ; but, on the contrary, different sub-

stances appear to possess peculiar habitudes in this respect, and

sometimes to exhibit very discordant results. I have observed

sulphate of potash deposit compound hi-pyramidal crystals in a

stratum of impalpable powder at the bottom of a saucer, while

the crystals which rested above this stratum were all simple.

Chemical mixtures also influence the forms of crystals, and

perhaps more frequently than any other cause, yet in a manner

of which we believe at present no clear conception can be

formed. Mr Brochant remarks, with great justice, that the na-

ture of this influence is a highly important point in the history

of crystallization, as it is probable that it very frequently go-

verns the formation of natural crystals. Some chemical mix-

tures may be said to influence even the primary forms of crys-

tals, without apparently altering the nature of their chemical

constitution, while others merely occasion changes in the modi-

fications of those forms.

Thus sulphate of nickel, if crystallised from an excess of acid,

2l square prism as the primary form; but if the square

prisms thus obtained be dissolved in water, and re-crystallised,

rhombic prisms are produced, without any apparent atomic dif-

ference in the proportions of their respective elements.

The difference between the forms of carbonate of lime and ar-

ragonite, which are probably similar chemical compounds, may

have resulted from some interference analogous to this ;
and we

may perhaps refer to the same cause the difference of figure be-

tween the common and the white iron-pyrites. The influence
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which chemical mixtures exert generally upon the modifications

of crystals, has been stated by Mr Beudant and others to be

very extensive.

The faces on which the deposited crystals rest, and those

which are parallel to them, are generally extended dispropor-

tionately in relation to the other planes. But this is not inva-

riably the case : Nor does the position of the deposited crystal,

in reference to its axis, or its primary edges, always influence its

form ; although Mr Leblanc appears to have produced changes

in figures of certain crystals, by varying their position in the so-

lution. If the crystalline particles were constantly more nu-

merous towards the bottom of the solution than at its surface,

we might suppose that crystallisation would first take place at

the bottom, and that the lower planes of immersed crystals would

be the most enlarged ; and this is frequently found to be the

case.

But we may observe that several salts begin to crystallise al-

most invariably at the surface, and that, as the crystals thus

formed sink and increase in size at the bottom, others are suc-

cessively formed above.

I have remarked also among some crystals of nitrate of

lead, which were deposited at the same time, and in the same

vessel, some which were unmodified octahedrons, and others

which were hemitropes. Of the octahedrons, some had their

axis perpendicular to the surface on which they rested, and

their upper summits were regularly terminated ; others rested

on one of their planes^ and others were attached hy an edge to

the bottom of the vessel, consequently having one of the bases

of the octahedron vertical, and the crystals being terminated by
a horizontal edsre.

These different crystals were deposited singly, as the crystals

of nitrate of lead very frequently are ; and the fact manifests the

inconstancy of the form of a crystal, relatively to its position in

the solution from which it is deposited.

The natural planes of crystals are subject to a considerable

diversity of character, possessing sometimes the highest degree

of brilliancy, and at others being so dull as to afford very imper-

fect reflections. Sometimes they are striated, sometimes curved,

and commonly exhibiting greater or less degrees of inequality
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of surface. Particular planes of some crystals are frequently

found to be marked by some peculiarity by which they may be

distinguished from the others ; and this character is common-

ly found on the corresponding planes of all other crystals on

which they occur, belonging to the same species of mineral.

Thus the planes which truncate the primary terminal edges

of the crystals of carbonate of lime, are generally observed to

be striated parallel to their edges of combination, and the ter-

minal planes of hexagonal prisms of that substance are generally

opaque and very dull.

Among artificial crystals, there will frequently be a diife-

rence in the characters of the planes, according to the cir-

cumstances under which they have been produced. But this

difference is not constant in all substances. Sometimes the

most perfect planes appear on those crystals which have been

slowly formed ; but I have also frequently observed them on

such as have been deposited on cooling, from a solution which

bad been evaporated at a moderate heat to the point of crystal-

lisation. Some of the double salts are difficult to be produced

in good crystals by any other means. I have repeatedly tried to

obtain, by slow evaporation, crystals with bright planes, of the

sulphate of copper and zinc, but without success
;
yet they

have been immediately produced by cooling, from a warm satu-

rated solution of the salt ; and I have observed the planes of

crystals of sulphate of copper produced in this manner, more

perfect than others which resulted from slow evaporation.

It appears from the measurements, which have been taken

with great care by means of the reflective goniometer, that the

primary forms of certain salts, whose chemical constitutions

are essentially different, are not distinguishable from each other

by the mutual inclination of their planes.

It is not, however, at all improbable, as I shall afterwards

more particularly shew, that the variations in the angles and

comparative dimensions of the primary forms of different sub-

stances, may be so small, as not to be discoverable by our best

goniometric instruments, in the hands of our most able observers.

Thus, sulphate of iron, and sulphate of cobalt, are scarcely if

at all distinguishable from each other by measurement, and

there are other salts which present similar apparent accordances
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ill their forms and angles. I do not, however, know, that a

rhomboid of 90° and 1" may not exist, or even one approach-

ing still more nearly to the cube. But I should expect to find

such a crystal affected by the modifications of the rhomboid, and

not by those of the cube ; and this would constitute a distinc-

tive character which it could not derive from measurement.

This view of the subject appears to be supported by the

number of observed differences of measurement among crystals,

which differ in their composition, belonging to all the classes ofpri-

mary forms, except the four regular solids ; and by the want

of coincidences, except in the few cases of rhombic prisms of 60°

and 120°, if these should really all measure exactly alike.

The subject has been, however, very differently regarded by an

able and intelligent chemist, M. Mitscherlich, who has publish-

ed several papers upon it, which may be found in the Annates

de Chimie. In his first memoir M. Mitscherlich supposes, that

these apparently similar forms are really identical ; and that this

identity is a necessary result of a similarity in their atomic con-

stitution ; and he also supposes, that wherever this atomic simi-

larity exists, identity of crystalline form will always be the re-

sult.

From the first of this ingenious author’s papers upon the sub-

ject, it appears, that this similarity of atomic constitution relates

to the proportions of oxygen contained in the components of

each of the supposed isomorphous crystals. Thus he says,

oxygen in phosphorous and arsenious acids, is to that in the

phosphoric and arsenic acids as 3 to 5. In the biphosphate and

binarseniate of potash, the oxygen of the potash is to that of the

acids as 1 to 5, and to that of the water of crystallisation as

1 to 2.

Hence, the only difference between these salts consists in the

radicle of the one being phosphorus, and of the other arsenic

;

and all salts which differ only in this manner, are said to present

identical crystalline forms.

But the instances which Mr Mitscherlich has adduced in

support of his theory, or we may almost say as its foundation,

are not in accordance with it.

He states, that the crystalline forms of the sulphates of lead,

of harytes, and of strontian, are identical.

f
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It is true, that the crystals of these three substances belong

to the same class of primaryforms ; but they differ too much in

the inclination of their planes, to allow us to regard the forms as

identical, and to ascribe the differences either to errors of mea-

surement, or to imperfection of the measured crystals : For the

crystals of these substances are among the most perfect and bril-

liant that occur, and they have been measured often, and with

corresponding results.

Their primary forms are right rhombic prisms^ and the planes

M incline on M' at the following angles :

Sulphate of Lead,

Barytes, 101 .42

Strontian, 104 .00

These, we may remark, are natural crystals, and they evi-

dently do not appear to support our author’s theory.

Nor do the artificial salts of those three substances in all cases

better accord with it. The nitrates certainly agree in haying

for their common form a regular octahedron^ but their acetates

differ even more than their sulphates. The primary form of

the acetates is a right oblique-angled prism

^

the planes M and

T inclining to each other as follows :

Acetate of Lead, 109®,32

Barytes, 113 .12

Strontian, 96 .10

This theory is not better supported by the carbonates of lime,

of iron, and of zinc, which are stated to be isomorphous. The

primary forms of these substances are rhomboids, and the inclina-

tion of P on P' has been ascertained to be as follows :

Carbonate of Lime, 105°.5

Iron, 107 .0

Zinc, 107 .40

Under these circumstances it appears, that the theory of iso-

morphous atoms cannot be sustained ;
and I am told, that it

has, upon more mature consideration, been abandoned by its

author, who will probably admit, that apparently similar forms

belonging to substances which differ in composition, do really

differ from each other in measurement, by some small quantity

which the goniometer does not detect.

2
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Art. II. — Observations on Radiant Heat. By William
Bitchie, a. M. Rector of the Academy at Tain.

The theory of radiant heat, which we have illustrated in the

last number of this Journal % will enable us to explain, in a novel

manner, some of the most striking facts discovered by Professor

Leslie, and accounted for by that ingenious philosopher upon

the supposition, that caloric is conveyed from one body to an-

other by the pulses excited in the ambient air.

If a polished metallic surface be rubbed with sand-paper, or

ploughed into fine parallel fiutings, its radiating power will be

greatly increased.

Let the surface of the body be fluted by the point of an equi-

lateral triangle, as is represented in the figure. Draw CD per-

pendicular to AB. Then the quantity A. D R
of caloric radiated from AC, in lines pa- J
rallel to CD, is to the quantity radiated

from AC, in lines perpendicular to AC, as the sine of^ ACD,
is to radius* But the angle ACD is 30®, the sine of which is

equal to half the radius. Hence the quantity of heat thrown off*

from AC, in lines parallel to CD, is equal to the quantity thrown

off* from AD, in the same direction. Now, as the same may be

demonstrated with regard to CB, it follows, that the quantity of

caloric which radiates from both sides of the prismatic furrows,

is equal to the quantity radiated from the space AB of the plane

polished surface, the temperature of the body being die same.

But the caloric radiated from the lower half of AC, at right

angles to that surface, will impinge upon CB, and be reflected

in lines parallel to CD. Now, as the same thing takes place with

the heat thrown off* from the lower half of CB, it follows, that the

caloric radiated from AC and CB, and reflected in lines parallel

to CD, is equal to the quantity thrown off* in the same direction

from the original plane surface AB, provided none of it had
been absorbed by the sides of the flutings. But since a metallic

surface is an excellent reflector, it follows, that the portion ab-

sorbed will be very small when compared with the whole quan-

tity radiated
; and, consequently, the effect produced upon the

bulb of the differential thermometer will be nearly doubled.

* No. XXII. (Oct, 1824), p. 281.
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This curious property, which I have endeavoured to explain

according to the known laws of radiation and reflection, is stated

by Professor Leslie, at page 81. of his Inquiry into the Na-
ture of Heat.”—“ The power of the blackened side of a canister

being denoted by 100, that of a clear side was 12. Another

side, which had been slightly tarnished, was scraped to a bright

irregular surface : the effect was now^ 1 6. Another side was

ploughed in one direction, by means of a small toothed plane

iron, used in veneering, the interval between the teeth being

about /pth or ^^^th part of an inch : the effect* was farther in-

creased to 19. The first smooth side was now scraped down-

wards, with the point of a fine file : its effect was 23. But the fil-

ing being repeated, and more thoroughly covering the surface,

the effect rose to 26

From this experiment, it is obvious, that the quantity of ca-

loric which was thrown off* from the canister to the reflector, in-

creased as the sides of the furrows became better adapted to re-

flect the heat radiated from each other. If these furrows be

ploughed by others, crossing them at right angles, the quantity

of reflected heat will evidently be diminished, and the effect upon

the focal ball will be less than formerly.

The investigation which we have now given of the property

of a striated surface, is corroborated by another fact discovered

by the same indefatigable observer of the secrets of nature :

—

The action of glass, or paper, or blacking, is not perceptibly

modified by destroying their superficial gloss.” When the sur-

face of the body is a bad reflector, the caloric which impinges on

the sides of the furrows will, in a great measure, be absorbed ;

and, consequently, the effect upon the focal ball will scarcely be

altered by cutting the surface of the heated body into grooves or

furrows. On the contrary, the more perfect the surface of the

body be as a reflector, the greater will be the difference of effects

produced by its polished and its striated surface.

The preceding investigation has led us to the discovery of the

following remarkable property. If the plane surface of a bo-

dy be ploughed into triangular prismatic furrows, the quantity

of caloric radiated from the plane surface, in lines perpendicular

^ Leslie’s Inquiry into the Nature of Heat, p. 81.
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to that surface, is equal to the quantity radiated in the same di«

rection from the sides of the furrows, whatever be their number

or depth. For, since the quantity radiated from AC, in lines pa-

rallel to CD, is to the quantity thrown off from AC, in lines

perpendicular to AC, as the sine of^ACD is to radius. But the

sine of is to radius, asAD is to AC. Hence the quantity

of heat thrown off from AC in lines parallel to CD, is equal to

the portion which would have been radiated from AD, had the

plane surface remained ; and, consequently the quantity thrown

off from both sides of the groove, is equal to what would have

been radiated from the plane surface AB.
From this property, it evidently follows, that the increased ef-

fect upon the focal ball, when a striated surface was used, does

not depend upon the increase of surface, but upon the quantity

of heat reflected by the sides of the furrows.

From the preceding reasoning, we may also conclude, that the

quantity of heat radiated from the surface of a hemisphere, in

lines perpendicular to the plane of its great circle, is equal to the

quantity which would be radiated in the same direction from the

plane of that great circle. For, let the surface of the hemi-

sphere be conceived to be made up of an indefinite number of

plane surfaces, AC, C D, &c. draw C E and D F perpendicular

to A B, and C G at right angles D F.
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the surface of a heated body (see last Fig). Let us conceive

the surface covered with a film of the molecules of caloric;

Then^ it is obvious that those molecules which radiate in lines

parallel to EC, have been darted off by the repulsive energy of

these which are situated directly below them. Now, it is evi-

dent, that the number of those repelling molecules, wilh be equal

to those ranged along AB. Hence, it follows, that the quanti-

ty of heat radiated from AC, in lines parallel to CE, will be

equal to the quantity which would be radiated from AE in the

Same direction, the temperature of AC and AE being the same.

But AC is to AE as radius to the sine of-^ACE ;
consequently,

the flow of heat from AC in lines parallel to CE, is to the flow

of heat from AC in lines perpendicular to AC, as the sine

of ->::::ACE is to radius.

The agreement of this conclusion with experiment, appears

to be one of the most powerful arguments in support of the

idio-repulsive theory, which we have endeavoured to illustrate

and expand.

Art. 111.—Account the Erection of' the Bell Rock Light-

house. (With a Plate.)

We SO rarely meet with minute details by scientific men of

the operations of our great national works, that we gladly em-

brace the present opportunity of giving our readers an account

of one of the most diflicult undertakings of which the present

age can boast.

Our information is chiefly derived from Mr Stevenson’s large

work, entitled, Account of the Bell Rock lighthouse, includ-

ing the details of the erection and peculiar structure of that

edifice.” This work extends to more than 500 pages of royal

quarto, and is illustrated with 23 engravings. We understand

that only 240 copies were printed for sale : the circulation must

therefore be very limited, and it must speedily become a scarce

book.

In an introductory chapter an account is given of the institu-

tion of the Scottish Lighthouse Board in the year 1786, and
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of the progress of its various worhs till the year 1824. The
author, who was himself the engineer and director of many
of the works, enters upon an account of the principal under-

taking, by giving a sketch of the natural history of the Belt

Rock itself. It is a sunken reef of red sandstone the high-

est part only being uncovered at ordinary ebb-tides. The
nearest land to the Bell Rock is the town of Arbroath, from

which it lies in a south-eastern direction, about eleven miles dis-

tant. The dimensions of the part of the rock which becomes

dry in spring-tides, are about 400 feet in length, and 250 feet

in breadth, and at flood-tide the whole rock is from 10 to 12

feet under water. It presents a very rugged surface. The
sandstone is similar in quality, and in geognostical character, to

that found at the Redhead in Angusshire, and on the opposite

shores, near Dunglass in Berwickshire. The author concludes

that the Bell Rock may have been the nucleus, now the remains,

of a mass of land, which, at no very remote period in the history

of the globe, may have formed a small island above the reach

of the highest tides. Its present vegetation consists only of sea

plants; some of them, such as Fucus lycopodioides, not of com-

mon occurrence on our coast. It is the occasional resting-place

of the seal and the cormorant ; and it is the chosen residence of

numerous marine vermes. One of these (the Limnorla tere-

brans)^ though a despicable-looking insect compared with the

Teredo navalis^ proves equally injurious to timber placed with-

in its reach. The author gives an account of its destructive ef-

fects, not only on the Bell Rock Beacon, but on the sea-locks of

diiferent canals
; and we understand that he has still (1824) a

train of experiments going forward on the Bell Rock ; several

specimens of fir, larch, oak, teak, and other soft and hard woods

being fixed down on the rock, and a register being kept of the

progress of the animal in its work of destruction upon the seve-

ral kinds of timber. During the continuance of the works, op-

portunities were also afforded of noticing the habits of some spe-

cies of littoral fishes. These w-ere so regular in their visits to

the shallower fishing-grounds, that the seamen engaged in these

* This red sandstone belongs to the old red sandstone formation which lies

under the oldest secondary coal formation. Edit«

B 2
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works often prognosticated the state of the weather with wonder-

ful accuracy, from the abundance or scarcity of particular kinds

of fish.

In regard to the depth of the sea near the Bell Rock, it ap-

pears, that, at the distance of about 100 yards, in a low state of

the tide, the water varies from two to three fathoms in depth.

Between the rock and the opposite shores of Fife, the greatest

depth is S3 fathoms
; but on the south-east or seaward side, it

increases suddenly to 35 fathoms. The observations made upon

the currents at the rock are curious. Although a mere spot on

the surface of the ocean, it produces all -the remarkable pheno-

mena of in-shore and off-shore tides, which are noticeable on the

projecting coasts of the mainland, or among the Scottish islands.

Among the earlier attempts made to erect some distinguishing

mark or guide for the mariner upon this dangerous reef, the

exertions of Captain Brodie of the Royal Navy are particularly

mentioned. He succeeded in erecting a wooden beacon upon it,

which stood for some time. Mr Stevenson’s first landing upon

the rock appears to have been in the summer of the year 1800,

when the boat’s crew picked up a variety of articles of shipwreck,

comprising a soldier’s bayonet and a cannon-ball, a hinge and

lock of a door, a ship’s marking-iron and part of a cambous,

several pieces of money, a shoebuckle, &c. On this occasion,

he became perfectly satisfied of the practicability of erecting a

stone lighthouse on this fatal spot, upon principles similar to

that of the Edystone in the English Channel. His report to the

Commissioners for Northern Lighthouses, and also that of the

late eminent Mr Rennie, who was consulted upon the subject in

, the year 1805, are given in an Appendix to the work. A bill

was originally brought into Parliament in the year 1803, but

was lost in consequence of its embracing what was considered

as too wide a range of coast for the collection of the duty. An-

other bill was introduced into Parliament in 1806, which passed

into a law, and the works commenced in the following year.

From the insulated and distant situation of this rock, the first

object was to moor a tender for the exhibition of a temporary

light, and for the convenient residence of the artificers. A ves-

sel was also provided for conveying workmen between the shore

and the rock. Quarries were opened near Aberdeen for supply-
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ing granite for the outward courses of the building, and at Kin-

goodie, near Dundee, for supplying sandstone for the interior.

The principal establishment ashore was fixed at Arbroath,

where a large inclosure was procured for the preparation of the

stones, connected with barracks for the accommodation of the

artificers. On the 7th of August 1807, Mr Stevenson, accom-

panied by Mr Peter Logan, his principal assistant, and a few

artificers, went off to the Bell Rock, fixed upon the site of the

lighthouse, and commenced the works by cutting away a thick

coating of large sea-weed (Fucus digitatus and esculentus and

tracing the foundation of the lighthouse with pick-axes upon the

rock. On this occasion, it was stipulated, that those workmen

who went to the rock, should remain one month without going

ashore ; while the workmen in their turn stated their terms at

^Os. per week, summer and winter, wet and dry, with free

quarters and victuals when at the rock :—As for Sunday’s work

and premiums, we leave that to the honour of our employers.”

In the first stage of the works, two or three hours’ labour up-

on the rock was considered a good tide’s work ; at the conclu-

sicMi of which, the artificers, carrying with them all their tools

and implements, had to betake themselves to their boats, and to

proceed, often under many disadvantages, to the tender, which was

moored in the offing. The erection of some temporary refuge

on the rock, in case of accident to the boats, formed part of Mr
Stevenson’s original design, and he accordingly lost no time in

setting about the construction of a wooden beacon-house. This

indispensable accompaniment to the works was successfully com-

pleted in the latter end of September, and, as the author expresses

it, robbed the rock of much of its terrors, and gave a facility

to the works which could not otherwise have been attained.”

The want of such an accommodation at the building of the Edy-
stone Lighthouse, where the smallness of the superficial dimen-

sions of the rock did not admit of such an erection, formed one of

Mr Smeaton’s chief difficulties. The Edystone does not lie nearly

so low in the water as the Bell Rock, and consequently the cubical

contents of the building projected by Mr Stevenson were nearly

double those of Mr Smeaton’s lighthouse. The erection of this

temporary beacon-house forms perhaps one of the most interest-

ing parts of the undertaking. The principal beams, which were
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six in number, were about 50 feet in length, and formed a com°

mon diameter at the rock of about 35 feet, while they met in a

point at the top, and were strongly bolted and girded with hoops

of iron. At their base, they were fixed to the rock with great

iron stanchions, weighing about 1 40 lb. each, which were sunk

into the rock about 20 inches, and were wedged with successive

slips of fir, oak, and iron. As the works depended so entirely

upon the state of the weather, and the condition of the tides,

they were continued on Sundays, and at night by torch-light,

during the ebb. Under such perilous circumstances, it may

readily be supposed, that several hair-breadth escapes were ex-

perienced. On one occasion, the tender broke adrift, carry-

ing with her one of the artificers’ boats, and thereby leaving

thirty-two persons upon the rock, liable to be overwhelmed up-

on the return of flood-tide ;
indeed, had not a boat accidentally

come from Arbroath with letters to the engineer, they must in all

probability have perished. Upon another occasion, the}^ expe-

rienced a very severe gale on board of the tender, when the

vessel again broke adrift. After this, great difficulty was found

in procuring sailors to man this forlorn hope” of a vessel.

Prior to the erection of the temporary beacon (or the hurri-

cane-house,” as the sailors termed it), the smith’s forge was

batted to the rock
; and his great bellows having to be removed

every tide, formed no small charge to the landing-masters’ crew.

In this state of things, it not unfrequently happened, that, Avhile

the smith was busily employed in sharping the artificers’ tools,

the tide would imperceptibly but rapidly rise, immerse himself

in water, and effectually quench his fire in a moment. Such

was the relief experienced in this particular by the erection of

the beacon-house, that, when the smith’s apparatus w^as set a-

going upon it, the seamen and artificers literally shouted with

joy-

In the progress of the works in summer 1808, a considerable

shipping establishment was found indispensable. Besides the float-

ing-light ship, which was permanently moored off the rock, a

schooner of 80 tons was provided as the principal tender. Stone-

lighters of 40 tons were also provided, for the conveyance of the

materials
; and likewise three praam-boats, each capable of carry-

ing about IQ tons upon deck. These last were employed for re-
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moving the stones from the lighters anchored off the rock, to the

wharfs and cranes formed upon the rock. They were doubly for-

tified by a water-tight ceiling or lining, in case of damage by being

grounded upon the rock, and were farther prepared for the worst

by a number of empty casks, which were stowed under deck, and

were of themselves capable of keeping the praams afloat. There

were also several attending-boats for transporting the artificers

from the tender to the rock ; and one of these was fitted up as

a life-boat upon Greathead^s principle. The moorings of the

various cr^ft consisted of chains, with cast-iron mushroom an-

chors, admirably adapted to the situation. Tracks of iron-rail-

ways were laid, upon one level, along the rough and uneven sur-

face of the rock, on which the great blocks of stone were wheeled

upon waggons, also constructed chiefly of cast-iron. The little

wharfs were provided with cranes adapted to the peculiarities

of the respective situations. A descriptive account is given in

the volume of the various cranes, sling-cart, stone-jack, winch-

machine, and Lewis-bat for quarrying purposes, of the moulds

for stone-cutters, pumps, and other machinery, in a detailed

manner which must be highly interesting and useful to the, en-

gineer and the architect.

While engaged in this undertaking, notwithstanding all its diffi-

culties, the artificers seem to have spent their time in a very hap-

py and cheerful manner, and to have been well satisfied with their

rations of provisions, pay, and premiums. At first the whole time

of flood-tide was a period of leisure. On these occasions, in good

weather, some were seen busy at their books, others were musi-

cally inclined, and many found amusement in fishing. The only

evil they seem to have complained of was sea-sickness, for which

even time itself hardly proved a cure, owing to the excessive

rolling of the ships. They, therefore, strained every nerve to

fit up a barrack upon the beams of the beacon, which was at

once to relieve them from the constant liability to sickness, and

from the danger and perplexity of the movements, both by
night and day, in boats to and from the rock. The force of

habit, however, under such perilous circumstances is finely ex-

emplified in the testimony borne by Mr Stevenson to the readi-

ness with which men, little versant in sea affairs, were brought
to embark with alacrity, and to work with the tool in one hand.
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and the lighted torch in the other, on a solitary sunken rock, at

midnight and in darkness, amidst the howling of the wind and

roaring of the waves. On one occasion, the author expresses

himself thus

:

The wind being at south-east this evening, we had a pretty

heavy swell of sea upon the rock, and some difficulty attended

our getting off in safety, as the boats got a-ground in the creek

and were in danger of being upset. Upon extinguishing the

torch-lights, about twelve in number, the darkness of the night

seemed quite horrible ; the water being also much charged with

the phosphorescent appearance which is familar to every one on

shipboard; the waves, as they dashed upon the rock, were in

some degree like so much liquid flame. The scene, upon the

whole, was truly awful.”

By strenuous and unremitting exertions, the beacon-house

was erected, and the foundation of the building prepared, by

the middle of the month of July in the second season of the

work. The foundation had the appearance of a great circular

platform of compact red sandstone, measuring 42 feet in dia-

meter, surrounded by an irregular margin of rock, rising from

18 inches to 5 feet. In the work-yard at Arbroath, where the

materials were prepared, the first and second courses of the

lighthouse now lay ready for being shipped for the rock. Each

stone was accurately marked, so that its relative position in the

building on the rock could at once be recognised. The stones

were cut of a dovetail form, on a plan similar to those of the

Edystone Lighthouse. The foundation-stone at the Bell-rock

was laid by Mr Stevenson, with masonic ceremony, on the 10th

of July 1808. Upon this occasion, the author remarks:

“ Whetherwe consider this building as an erection ofgreat diffi-

culty, or, in a nautical point of view, as adding much to the com-

fort and protection of the mariner, and safety of property, upon

a range of coast extending almost to the whole eastern shores of

Great Britain, its importance is evident. If it be proper, there-

fore, on any occasion, to attach importance to the act of laying

the first stone of a public building, that of the Bell Bock Light-

house cannot be said to yield to any in point of interest, either

for the peculiarity of its situation, or the utility of its ob-

ject, Under these considerations it is obvious, that but for the
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perilous and uncertain nature of any arrangement that could

have been made for this ceremony, instead of its having been

performed only in the presence of those immediately connected

^with the work, and of a few accidental spectators from the neigh-,

bouring shore, counting in all about eighty persons, many thou-

sands would have attended upon an occasion which must have

called forth the first dignitaries of the country, in conferring the

highest honours of masonry. The writer may, however, confi-

dently affirm, that, situate as the work was, nothing could add

to the sensation felt, by'ail present, in having now got matters in

so advanced a state, as to be able to commence the building

operations.”

After this period the work went on with much alacrity, from

ten to twenty blocks of stone being generally laid in the course

of a tide. Owing to the use of cranes, instead of the more or-

dinary apparatus of sheer-poles, much precision and facility

were given to the operations of the builders, and, by the latter

end of September, the works were brought to a conclusion for

the season.

The building, facing now on a level with the highest part

of the margin of the foundation-pit, or about 5 or 6 inches

above the lower bed*of the foundation-stone, is computed at 388

tons of stone; consisting of 400 blocks, connected with 738

oaken trenails, and 1215 pairs of oaken wedges. The number

of hours of low-water work upon the rock this season, was 265,

of which number only 80 were employed in building. It was

further highly satisfactory to find, that the apparatus, both in

the work-yard at Arbroath, and also the craft and building-ap-

paratus at the rock, were found to answer every purpose much
beyond expectation. The operations of this season, therefore,

afforded the most flattering prospects of the practicability of

completing the solid part of the building, or first 30 feet of the

light-house in the course of another year.”

The builders returned to their barracks and work-yard at Ar-

broath, for the winter; and, on the tender's entering that har-

bour, the artificers were greeted with cheers from their com-

rades and friends ashore, who thronged upon the quays to wel-

come their return. This season’s success, however, was che-
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quered with a cross accident, in the loss of a sailor from one

of the stone-lighters.

In the spring of the year 1809? the operations recommen-

ced. Every thing was found to have withstood the effects of

the winter^^s storm ; all the courses which had been laid, and

the beacon itself, now in the third year from its erection, re-

maining quite entire. The tried stability of the beacon-house

rendered the artificers more confident and more impatient of

the inconveniencies inseparable from landing and relanding

from the attending ship ; and, before the beacon-house was fully

fitted up as a barrack, they took possession of it throughout the

day. On one of these occasions, however, they were overtaken

by a sudden gale of wind, which prevented the boats from taking

them off in the evening. Mr Peter Logan, and Mr Francis

Watt, two of the overseers at the rock, with eleven of the artifi-

cers, were necessarily left there for SO hours, while the waves oc-

casionally washed over their yet imperfectly formed abode. On
this occasion, the mortar-gallery immediately below them was

carried away by the seas, and one of the cranes was broken to

pieces by the violence of the waves. During the early part of

this season, one division of the artificers was employed at com-

pleting the railways upon the rock, while it was accessible ; and

when it was covered by the tide, this squad was occupied in fit-

ting up the beacon-house as barracks. Hitherto the operations

of the builders were wholly confined to the low-water work.

From the great exertions, however, made by the shipping, de-

partment, in supplying materials this season, the builders now

- made rapid progress. On some occasions, no fewer than 50

blocks of stone were brought to the rock in the course of a tide

;

SO of which, during the same period, were sometimes laid by

the builders.

In the month of June 1809, the work met with some check by

the fall of a crane; on which occasion, one of the artificers was

severely bruised, and several of them narrowly escaped. The

building having now attained the height of the ninth course,

the guy-ropes of the usual description of beam-crane became

too upright, or taunt (to use the sailor’s phrase), and it was

found necessary to resort to other measures. A new machine,

called a Balance^crane^ was therefore put in preparation for the



Account of tile Erect/ion cf' the Bell Rock Lighthouse, 27

use of the works next season : in this, the upright shaft was to

be retained in an erect position, by a weight acting on the op-

posite end of the loaded beam, which was thus to be kept in

{jcqailihrio.

The light-house now began to make a considerable appear-

ance upon the rock at low-water ; and the tides’-work, in mode-

rate weather, extended to five or six hours, or an hour or two

after the rock was under water. The beacon-house was now

fully occupied as a barrack, smithy, and mortar-gallery ; and

between this fabric and the rising walls of the light-house, a

rope-ladder of communication was distended. ,

Sunday, the 20th of August 1809, was a remarkable day up-

on the Bell-Rock, the entire 22d course of the building, consist-

ing of 51 blocks, being this day laid ; after which, for the first

time, prayers were read in the beacon-house, the whole workmen

being assembled in one apartment, and two of them joining hands

to form a desk to support the bible during service. On the

25th of this month, the building operations were brought to a

conclusion for the season.

“ To-day,” says Mr Stevenson, the remainder of the Smea^

ton’s cargo was landed, and the artificers laid 45 stones, which

completed the 24th course, reckoning above the first entire one,

and the 26th above the rock, This finished the solid part of

the building, and terminated the height of the outward casing

of granite, which is 31 feet 6 inches above the rock or site of

the foundation-stone, and about 17 feet above high-water of

spring-tides.”

At the commencement of the works in spring 1810, a great

stock of prepared materials was in readiness at Arbroath, excel-

lent sandstone having been procured from Milnefield Quarry, in

the Frith of Tay. The stones for the cornice and light-house,

which had been procured from Craigleith near Edinburgh, had, in

like manner, been prepared, and were in readiness for shipping

at Leith. It still, however, remained a matter of doubt, whe-

ther it would be practicable to complete the light-house in all its

compartments during this season. But," calculating, from the

success of the two former years, while the work was low in the

water, and when about 1400 tons of stone had been landed and

built, it was reasonable to conclude that 700 tons of masonry
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might be erected, together with the light-room and its appara-

tus, in the course of the summer months.

A large gangway or bridge of timber had been prepared du-

ring the winter, to render the communication between the bea-

con-house and light-house more perfect than by means of the

rope-ladder. This gangway was also calculated to be of great

use for raising the materials upon the building. At taking pos-

session of the beacon-house, in the month of May 1810, the

lower parts of the principal beams, and the joisting of the lower

floor, were found thickly coated with a line downy conferva,

while the upper parts were whitened with the mute of the nu-

merous sea-fowl which had roosted upon it during winter.

The first circumstance attended to in commencing the build-

ing operations of 1810, was to fix upon the proper position of

the entrance-door of the light-house. In this Mr Stevenson

was assisted by carefully observing the range of the sea upon

the solid part of the building, and by tracing the growth of

fuci and confervse on the walls. The heaviest seas being in this

manner determined to be from the north-east, the door was con-

sequently laid off towards the south-west. This and other pre-

liminary steps having been taken, the first cargo of stones was

brought to the Rock about the middle of May ; and, from the

very complete and systematic arrangement of the works, the

building operations were brought to a close during the month

of August, without any material obstacle having been expe-

rienced. This greatly increased facility in building was ascri-

bed partly to the experience acquired by practice in former sea-

sons, in landing and raising the materials, and partly to the ad-

mirable adaptation of the Balance-crane, formerly mentioned, for

laying the stones in their places upon the building.

The works were, however, occasionally interrupted, by the

shipping being dispersed in gales of wind, when they were

sometimes driven upwards of forty miles from their station. At

such times the artificers were closely cooped up in their bar-

rack upon the rock, in a state of painful inactivity, and with

prospects often very forlorn. A curious, and rather alarming

effect of the limnoria^ was discovered this summer on the beams

of the Beacon-house. Though the lower parts of the fabric were

regularly charred with blazing furze, and coated with thick
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pitch, to prevent the attacks of this insect, while the upper parts

were laid over with white-lead paint
;

yet these insects had

made their way under the soles of the several beams, where

they rested on the rock, and which could not be reached with

such applications : the beams were found to be hollowed out to

some extent by the depredators, while the exterior fibres of the

timber, to a considerable thickness, were left quite entire.

The several departments of this work seem to have been laid

out by the engineer in a manner which gave much promptitude

and effect to the operations. In particular, Mr David Logan,

clerk of works at the work-yard at Arbroath, was held respon-

sible for providing everything contained in the requisition of

the foreman-builder at the Rock ; while Mr Kennedy, engi-

neer’’s clerk, was answerable for the other parts of the respective

requisitions from the tender and beacon, and for the dispatch

given in the loading and sailing of the vessels. The masters of

the stone-vessels were accordingly directed, on their arrival by

night or day, to deliver all letters at the office. In the same

manner, before leaving the Rock, regulations for the proper

conduct of the works there were also instituted ; where the as-

sistants were also held responsible for the duties of their several

departments ; Mr Peter Logan, for the execution of the mason-

ry ; Mr Francis Watt, for the good condition of the Beacon-

house, railways, and machinery ; Captain Wilson for the state

of the praams and other boats employed in the landing of ma-

terials, and for the safety of the stones and building-materials in

transporting them from the ship’s hold till they were placed

upon the waggons on the Rock. The steward, Mr John Peters,

was answerable for making the necessary requisitions for a suf-

ficient stock of provisions, water and fuel : while Captain Tay-

lor, master of the tender, was to see a proper stock of these ar-

ticles landed and kept in store upon the Rock. From the

great hazard with regard to fire, the Beacon-house being com-

posed wholly of timber, tnere was no small risk from acci-

dent; and on this account, one of the most steady of the artifi-

cers was appointed to see that the fire of the cooking-house, and

the lights in general, were carefully extinguished at stated

hours.”

It deserves also to bje remarked, that in the whole course of

1
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these extensive operations, not a single stone was lost, or even so

damaged as to render it unfit for the building, notwithstanding

the numerous changes and shiftings from hand to hand, which

each stone underwent before it was finally laid with mortar.

In some instances, indeed, blocks of stone were lifted from their

beds by the run of the sea ; but none were carried entirely

away.

The fixtures for the door and window-hinges are of a pe-

culiar construction,^ and seem to be admirably suited to the si-

tuation ; their composition, of tin and copper, is the best that

could be devised. Their form cannot easily be described, but

will be readily understood by examining Plate XIX. of Mr
Stevenson’s work. The weight of a set of these hinges, with

their Lewis-bat tails and boxes, is no less than 2 cwt. They

are so applied as to be easily withdrawn and replaced, without

interference with the masonry.

The trenailino’ and wedmno; with oak timber was continued

to the height of upwards of forty feet, or throughout the solid

part of the building. But Mr Stevenson is induced to con-

clude, that trenailing should be resorted to only under very par-r,

ticular circumstances, as the boring of the trenail holes is apt to

disturb the bond or connection of the last laid course. It is on-

therefore, where the walls are to be exposed to the heavy

wash of the sea that trenailing should be applied. The stair-

case was constructed like that of the Edystone.

When the light-house had attained the height of the stair-

case, it admitted of full day’s work to the artificers; when ma-

terials could be landed, they had even, not unfrequently, pay

for six extra hours per day, and were thus in the receipt of

about two guineas of wages and premiums per week, while the

foremen had double allowance. The whole were kept board-free

at the rock ; and even the postages of their letters were paid. ‘

In Plate I. v/e have given an elevation and section of the

light-house, to which we refer our readers. We have already

noticed the manner of attaching the lower courses of the stones,

which was similar to that resorted to at the Edystone, and we shall

now advert to the plan followed for the upper or habitable part.

At the stone stair-case, leading from the door to the first floor,

the walls are of the medium thickness of about seven feet ;
this
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thickness gradually diminishes upwards, till, under the cornice

of the building, it extends only to eighteen inches. The stones

of the walls of the several apartments are connected at the ends

with dove-tail joints, instead of square joggles, as in the solid

and the stair-case
;

while the bed-joints are fairly embedded in-

to each other by means of a girth raised upon the one stone

and sunk into the other. The floors are also constructed in a

manner which adds much to the bond or union of the fabric.

Instead of being arched, which would have given a tendency

or pressure outwards on the walls, the floors are formed of long

stones radiating from the centre of the respective apartments, and

at the same time forming a course of the outward wall of the

building ; these floor-stones are also joggled sidewise, and, upon

the whole, form a complete girth at each storey. In this man-

ner the pressure of the floors upon the walls is rendered per-

pendicular, while the side-joggles resemble the groove-and~

feather in carpentry. In the stranger’s room or library, the

roof takes an arched form, but the curve is cut only upon the

interior ends of the stones of the cornice, the several courses of

which it is composed being all laid upon level beds.

Towards the latter end of August the masonry of the light-

house was completed, and the operations of erecting the light-

room were commenced. The beacon-house, which had hither-

to been crowded by more than thirty persons during the sum-

mer, was now more thinly peopled. The Engineer must have

been glad to take leave of his cabin, after an uninterrupted re-

sidence of about six weeks upon the rock :

In leaving the Rock, the writer kept his eyes fixed upon

the Light-house, which had recently got into the form of a

house, having several tiers or storeys of windows. Nor was he

unmindful of his habitation in the Beacon, now far overtopped

by the masonry ; where he had spent several weeks in a kind of

active retirement, making practical experiment of the fewness of

the positive wants of man. His cabin measured not more than

four feet three inches in breadth on the floor ;
and though, from

the oblique direction of the beams of the Beacon, it widened to-

wards the top, yet it did not admit of the full extension of his

arms when he stood on the floor
;
while its length was little more

than sufficient for suspending a cot-bed during the night, calcu-

2
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lated for being trussed up to the roof through the day, which

left free room for the admission of occasional visitants. His

folding-table was attached with hinges, immediately under the

small window of the apartment, and his books, barometer, ther-

mometer, portmanteau, and two or three camp-stools, formed

the bulk of his moveables.”

Although the sea at times shook the beacon-house, yet, be-

ing of an open construction, the waves rolled along with little

impediment ; and while the artificers were wetted, and even

driven off the top of the walls of the lighthouse, when sixty-

four feet in height, the sea did not rise upon the beacon more

than about twenty-five feet.

In the course of this month, the writer notices an incident of

some interest. Among the visitors who came to see the works,

was the late eminent Mr Smeatorfs daughter, Mrs Dixon,

who being accidentally in Scotland, and hearing of the progress

of the Bell Rock works, on principles similar to those of the

Edystone, was desirous of visiting them. Accompanied by Mr
Stevenson, she embarked at Leith on board of the stone-lighter,

which had been named The Smeaton,” in honour of her fa-

ther. The author adds, that, on stepping on board, “ Mrs

Dixon seemed to be quite overcome with so many concurrent

circumstances, tending, in a peculiar manner, to revive and en-

liven the memory of her departed father.”

Toward the end of the month of October, the balance-crane

and bridge of communication were dismantled ; the former was

no longer necessary, and in place of the latter the rope-ladder

was again distended ; the Beacon-house being still occupied as

the place of accommodation for the artificers employed in fitting

up the lighthouse and reflecting apparatus. When the keepers

came to take possession of the lighthouse in the month of De-

cember, in their descriptions of the state of the sea upon the

rock during stormy weather, they represented that the beacon-

house, though upwards of 50 feet in height, appeared at times

to be wholly under water ; and the small boat suspended upon

it during the summer months, which had not yet been removed,

was washed from its davits, though placed 30 feet above the

rock. During one of these occasions, it was remarked, that the

sprays of the sea had risen upon the light-house to the height
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-of no less than 104 feet. At this early period of the possession

of the light-house, the inmates were panic-struck when they

first felt, with alarm, the tremulous motion of the building,

when those heavy seas struck it in certain directions.

About the middle of the month of December, the whole ap-

paratus and stores having been safely landed, and lodged in the

house, the light was advertised for exhibition on the 1st of Feb-

ruary 1811. On the afternoon of that day, it was accordingly

exhibited ; and the floating-light was extinguished as no longer

necessary.

To distinguish this light from those formerly established on

the coast, the reflector-frame is made to revolve upon a perpen-

dicular axis, exhibiting periodic flashes of light of the natural

appearance, and also light tinged of a red colour, produced by

interposing shades of red glass ; between each appearance of

light, periodic intervals of darkness occur, when the angular

point of the frame comes opposite to the eye of the spectator.

From these characteristic distinctions, the Bell Rock is now
steered for with confidence by the mariner in the darkest night,

instead of being shunned as an object of terror.

The total mass of matter in this interesting building is esti-

mated at 2083 ‘tons, and the net expence is stated at L, 61,331,

9s. 2d. A detailed account of the expence is given in the Ap-
pendix, which, as shewing the prices of labour and provisions,

will form a valuable document in future times.

We have now traced this arduous undertaking to its comple-

tion ; but for many interesting particulars about the light-house

and its mode of management, we must refer the reader to Mr
Stevenson’s volume, and especially to the concluding chapter.

During the first winter after the exhibition of the light, every

opportunity was seized by the attending vessel for landing at

the rock, and inquiring into the state of^ the building, its appa-

ratus and inmates
; and it is satisfactory to find that every thing

continued in the highest order. The keepers consist of a prin-

cipal, a principal assistant, and two other lightkeepers, three of

whom are always at the light-house, while one is on leave ashore

with his family at Arbroath. Their pay is from 50 to 60

guineas per annum, according to their rank. They ha\ e ra-
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lions of provisions while at the light-house ; but while ashore

they find themselves in provisions. In their regular turns, each

keeper is six weeks at the rock, and a fortnight ashore, or from

the one set of spring-tides to the other ; but, during the winter

months, their turns depending upon the state of the weather

and tides, they are sometimes kept at the rock for a period of

three months together. It has repeatedly happened that no

communication could be had with the light-house during two

months. In such cases, carrier-pigeons, which are taken off

to the rock by the tender, and let fly from the light-house,

with billets tied round their legs, have been found extremely

useful. The pigeon-house and breeding-place for these carriers,

is, of course, at the settlement ashore ;
and it has been remarked,,

that the pigeons, when dispatched from the rock, do not fly di-

rectly to their home, but invariably make for the Ked Head,

the nearest high land, and thence trace their course along the

shore. There is always in the light-house an extra stock of

salted provisions and biscuit, equal to a consumpt of 70 days.

This is annually renewed, but has never as yet (1824) been re-

quired to be used, the ordinary fresh supplies carried out by the

tender, when she relieves the keepers, having been found suffi-

cient for their maintenance. Attention to the necessaries and

comforts of people so situated, in the service of the public, upon

a sunken rock, far in the ocean, under circumstances the most

alarming at times to human feelings, was to be expected from

just and enlightened policy : And we have the pleasure to say,

that the Lighthouse Board has spared no pains to render their

situation as comfortable as possible. The interior walls of the

apartments, not admitting of being plastered, are smoothly polish-

ed and painted, while the several rooms are neatly and suitably

furnished. Besides a small library, the keepers have a weekly

newspaper, and one of the monthly journals, supplied to them ;

their families are meanwhile comfortably lodged at Arbroath,

and have the accommodation of a piece of garden-ground, and

a pew in the parish church. Every third year the light-keepers

are furnished with a suit of uniform clothes.

Since the completion of the lighthouse, the beacon-house has

been removed, and also part of the iron railways, leaving only

such tracks of them upon the Bock as were thought necessary for
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landing the stores, and communicating with the light-house.

Instead of a rope-ladder, the communication between the rock

and the entrance-door, a height of about 30 feet, is now formed

by a brazen stair, which answers also for part of a thunder-rod,

and facilitates the raising of the stores, by a peculiar sort of

crane adapted to this purpose. The fortunate position of the

entrance-door rendering it seldom necessary to shut it in sum-

mer, an inner door of brass has been hung, which is found to be

a great conveniency to the inmates. During storms, when their

double doors, double windows, and storm-shutters are closed,

the light-keepers mention, that they occasionally feel a tremour

in the building, from the shocks of the sea, but that all is quiet

within, and they hear nothing of the dashing and roaring noise

of the sea.

We may remark, that the plates which accompany Mr Ste-

venson's work, extending to twenty-three in number, are exe-

cuted in a very masterly style, and contain numerous diagrams

illustrative of the structure of the building, together with seve-

ral maps of the coast. The frontispiece, engraved by Hors-

burgh from a drawing by Turner, representing the lighthouse

during a storm from the NE., has been altogether got up in a

manner highly creditable ; nor can we omit praising a vignette,

shewing the effect of the lighthouse when approached under

night, from a sketch by Miss Stevenson. The most general map
is constructed rather upon a new plan, having numerous sec-

tions, which, at one view, shew the relative depths of the Ger-

man Ocean at various places. The building itself has justly be-

come an object of curiosity to distinguished foreigners, and to

all who feel interested, either as amateurs or professionally, in

the mechanical arts. The eminent French engineer Dupin, who
had visited the Beil Bock in 1817, occupies a considerable por-

tion of his last volume (1824) on the Public Works of England
in describing this Lighthouse, An album is kept at the light-

house, and it already includes the names of many celebrated

individuals.

In the Appendix is given a design for a light-house on the

Wolfe Rock, situate off the Land’s-End of England, where, we
believe, the erection of a lighthouse has been deemed nearly

impracticable. This design we cannot help considering valu-

c 2
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able, as the result of the ample experience, both practical and
scientific, of Mr Stevenson, on the subject of marine buildings.

In the preceding account, we have noticed some points in

which the Edystone and the Bell Rock Lighthouses closely re-

semble each other, and also some things in which they mate-

rially differ. As we have been at some pains in tracing these,

it may not be uninteresting to our readers to have them brought

into a condensed view.

At flood-tide, the top of the Edystone rock is barely covered

by the rise of the water, while the site of the Bell Rock Light-

house is nearly on a level with low-water mark. Our Scottish

fabric contains more than double the cubical contents of the

masonry of the Edystone, the first entire course of -which mea-

sures only 26 feet in diameter, while that of the Bell Rock ex-

tends to 42 feet. This disparity of circumstances and dimen-

sions necessarily rendered a different system of landing mate-

rials upon the Bell Rock necessary, and the use of an apparatus

for building, which, in many respects, was entirely new. We al-

lude to the balance-crane and moveable beam-crane employed

in place of the sheer-poles used by Mr Smeaton. It is, how-

ever, mentioned by Mr Stevenson, with proper feelings of respect

for the high merits of Mr Smeaton, that the Edystone Rock

being of no greater extent than was necessary for the foundation

of the building, the difficulties of the work were thereby increased

to such a degree, that he is induced to conclude that the lower

courses of the Bell Rock were, perhaps, upon the whole, not

attended with greater hazard and difficulty than those of the

Edystone. The larger dimensions of the Bell Rock, gave great-

er facilities for the establishment of a more efficient working ap-

paratus. The introduction of praam-boats, and a landing-mas-

ter’s crew, for bringing the materials to the hands of the build-

ers ; and the general application of machinery, varying in its

construction and use, according to the position and circumstances

of the work, will perhaps be the means of enabling the prac-

tical engineer, at some future period, to extend his operations

to far more difficult situations than have hitherto been contem-

plated.—The same principle of dovetailing and connecting the

stones of the lower courses, have been observed in both build-
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ings ; but, in the upper or habitable parts of the the Bell Rock

Lighthouse, a new mode of attachment has been adopted.

Thk we have already alluded to ; but shall here more fully ex-

plain. In the outward walls, as will be seen from the section

given by us in Plate I., the courses of the void are all indented

perpendicularly into each other by belts, or zones, as Mr Ste-

venson terms them. This mode of binding the work, consists in

previously forming a belt or member upon the upper bed of

each stone, which belt is received into a corresponding groove

cut into the under bed of the stone to be next laid. In the

Edystone, the end-joints of the stones of the void are secured

by detached joggle-pieces, which are slipped into them ; instead

of which, the end-joggles at the Bell Rock are cut into dovetails

upon the stones themselves, excepting at the floors, where sepa-

rate dovetail pieces are employed.—The principles upon which

the floors of the two buildings are constructed, are essentially

different. At the Edystone the floors form so many domes, the

arch-stones of which are built in concentric rings in the usual

manner, and have a tendency or pressure outwards upon the

walls. To counteract this pressure two strong iron chains are

imbedded in the courses, immediately below and above the

floors. At the Bell Rock, the floors are so constructed, that

the pressure upon the outward walls is perpendicular; and

they .*i'e so connected as respectively to form girths or bind-

ing-frames to the building at each storey. The floor-stones are

like those of the Edystone, in so far as they are dovetailed into

the centre stone, but they are of a sufficient length to form at the

same time part of the floor and outward walls. As a further secu-

rity, they are otherwise joggled edge-ways, and may thus be

conceived to form an entire stone, as will be partly understood

from Plate I.—In all the minor details, the Bell Rock
works have of course benefited by the more recent improv«

ments of the Lighthouse Department. The construction of

the light-room itself, the reflecting-apparatus, and alarm-bells

for sounding in foggy weather, are all the most perfect of their

kind. We learn also from Mr Stevenson, who has lately offi-

cially visited the Tour de Corduan, at the entrance of the Ga-
ronne, that M. Fresnel, one of the engineers connected with the

department of Qhausskes et Fonts, under which the lighthouses
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of France are placed, has devised and constructed, upon the

most scientific principles, an apparatus with lenticular lenses^

which, from a lamp with four concentric wicks, transmits a most

powerful light ; and that this apparatus is likely to be adopted

as a permanent improvement on the coast of France, On this

subject, it is not a little curious to remark, that, not many years

since, when the Edystone Lighthouse came into the hands of the

Trinity Board, the light had, till that period, been produced

from two dozen of tallow candles, unaided by reflectors.

Since this article went to press, we have seen the Report to

the Instihde cfFrance on Mr Stevenson’s work by M, Navier,

an engineer of great"promise, who is now constructing an exten-

sive chain-bridge over the Seine at Paris. This report is dis-

criminative, but, at the same time, highly laudatory to our

countryman. The general character of the work is thus sum-

med up : L’ouvrage de M. Stevenson ne laisse rien a desirer

sur rhistoire et la description de cet important edifice. Get

ecrit dont etre place au premier rang, parmi les livres utiles pu-

blics par les ingenieurs, pour transmettre ii leurs successeurs la

connaissance de precedes qu’ils ont employes.”

Art. IV .—On the Principles and Practice of Warming and

Ventilating Buildings. By Thomas Tredgold, Civil En-

gineer, and Honorary Member of the Institution of Civil

Engineers.

In winter we require artificial heat, and during a short part

of summer we seek for coolness, but at all times we need pure

and wholesome air. These, however, are comforts which are

not always to be commanded, and particularly where we desire

to join economy with healthiness and, comfort. The principles

concerned in the movement of invisible elastic fluids are seldom

understood by those who engage in the management of ventila-

tion ; and, in the still more recondite subject of heat, we too

often find that the most absurd opinions are entertained. On
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the other hand, persons rarely take the trouble to think for

themselves ; and, most likely, because very little pains have been

taken to reduce the subject to principles, or to render it acces-

sible to those who would wish to be acquainted with it ; and

more especially those who would wish to be able to distinguish

quackery from science.

The object of this paper is to give a concise view of tho prin-

ciples of the art of managing heat, as far as regards warming

buildings, showing the various modes of applying it ; but pre-

ceded by those of the still more important subject, ventilation.

O/^ Ventilating Buildings.

1 do not know of any thing more grateful to the senses, or

more essential to health, than pure and wholesome air ;
nor any

subject on which less care and less science has been bestowed.

It seems an anomaly that can be explained only by the power-

ful influence of habit, which leads us in the steps of our fore-

fathers, while in other arts changes have been made which ren-

der it necessary to improve the ventilation of our dwellings.

For in their large mansions the wind was suffered to blow

freely through them, and a current of air to circulate through

the wide space between the pannelled wainscot and the wall.”

It must be habit also that renders the constant attendance at

the bench or the bar supportable in the noxious atmosphere and

elevated temperature of a court of justice. It must be habit

which makes the offensive effluvia of an hospital be disregarded

by medical men,—for surely these are not necessary evils ; but

before I visited hospitals, courts, manufactories, and poor-houses,

for the express purpose of seeing how they were ventilated, I

had no idea of the magnitude of these evils. All places are not

equally ill-ventilated, for there are some where it is much more

effectively done than in others ; and in a few cases I have ob-

served that cleanliness has in some degree compensated for the

want of fresh air.

We owe much to the labours of Dr Hales on this interesting

subject ; but most, if not all, of those who have attended to it

since he wrote, have confined their attention to improving the

means of admitting that quantity of air which Dr Hales had
shown was injured by respiration. If such a change would have
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preserved the mass of air in a room in a state of purity, the

prime object of ventilation would have been accomplished ; but

it is an obvious truth, that, unless we extract all the air which is

injured, it must accumulate ; for, in consequence of the tendency

of gaseous bodies to mix, when suffered to remain, long in con-

tact, the air given off* from the lungs must mix with, and so far

deteriorate all, the air in the room. Now, the mere change of a

portion of this mixture for an equal portion of fresh air, will

only improve the air of the room, by the removal of as much of

the whole quantity of injured air, as is 'expressed by the fraction

of which the numerator is the air extracted, and the denomina-

tor the bulk of air in the room. Therefore, either a very great

proportion of air must be removed by ventilation, or, we must

endeavour to find the means of removing that which is unfit for

supporting life, as soon as it is generated.

In practice it is always inconvenient to introduce fresh air in

large quantities ; it is expensive in winter, and fills every thing

with dust in summer ; and, in this variable climate, the process

becomes quite unmanageable in spring and autumn, Hence we

are compelled to seek for the means of removing the noxious air

before it has had time to mix with the air of the room ; and we

are not a little encouraged in the research, by observing that

our Creator has provided for the removal of the air we eject

from the lungs in such a manner that we cannot inspire it again

in a free atmosphere. The air in respiration loses its oxygen,

and this loss is replaced by about an equal bulk of carbonic acid

gas, which is heavier than oxygen in the ratio of 1 : .725j but

the air expelled from the lungs is given out at a temperature of

about 90°, and is nearly, if not quite, saturated with the quan-

tity of vapour due to that temperature, which vapour and azote

are both lighter than common air. Consequently the mixture

of azote, carbonic acid gas, and vapour ejected from the lungs,

is specifically lighter than common air, and ascends with con-

siderable velocity
; the remarkable pause, which occurs imme-

diately after an expiration, gives time for its ascent, and for a

fresh supply of air to approach for the succeeding inspiration.

It may be remarked, that the ejected air gradually diffuses

itself among the air it rises through, which renders it necessary

to provide for the removal of a much greater quantity than that
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which is expired ; but it will be evident, that, if the whole mass

of air be ascending with a slow current, and there be apertures

for its escape at the top of the room, the diffusion will be less

than in still air, and much less than it would be, if the ascent

were interrupted by descending streams of cold air. While the

vitiated air retains its heat, it may easily be shown that it will

be lighter than common air, and consequently will ascend with

greater velocity, and go off by the apertures ; but if it be re-

tarded, so as to become of equal temperature with the common

air, it will descend, become diffused, and deteriorate the rest of

the air in the room.

It will be evident, then, that ventilation should be continual,

during the time a room is in use ; that the heated air should be

given out at the highest parts of the room, and the cooler fresh

air should enter at the lower parts. That, previous to a room

being used, it should be ventilated freely ; and also, immediate-

ly after it has been used, in order that any effluvia, which has

collected through imperfect action of the ventilating process,

may be removed. In warm weather, the latter change would

be assisted, by washing, or sprinkling with water.

But it is too common to let a room acquire an oppressive tem-

perature before ventilation is given ; to provide no places for

supplying cold air, except what chance furnishes ; or if it be

supplied at all, it is at the upper part of the room, so as to in-

terrupt the ventilation, instead of amending it.

It will sometimes happen, that, through want of attention to

ventilation, the air will arrive at that state of density, which ren-

ders it in equilibrium with the external air, though of a higher

temperature. In such a case, opening windows, or ventilators,

produces no effect in still weather; and it becomes necessary to

resort, either to mechanical power, or heat, to change the air.

In hospitals, and buildings of a like description, it is therefore

desirable to provide such means of ensuring a regular change

of air.

Whatever abstracts from the air the carbonic acid gas, which

has accumulated by respiration, or otherwise, renders it more

fit to sustain life, but .1 do not imagine the simple increase of

carbonic acid gas to be the.cause of air being unhealthy ; it seems

more likely to be owing to the avidity with which carbon unites
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with nearly every species of effluvia, and bears it to that part of

the human frame which'is most susceptible of injury. Not only

the gas from the lungs, but also the whole portion of carbonic

acid which the air contains, is soon charged with deleterious

matter, when ventilation is not properly attended to ; and the

effluvia must either be neutralised by the agency of a volatile

acid, which possesses a greater affinity for it, or the carbonic

acid must be removed.

In considering the principles of ventilation, it must be ob-

vious, that it is much more necessary in some places than in

others ; in isolated houses it may be neglected with impunity,

but, in the confined streets of extensive towns, it must not be

left to chance. Even in planning towns, the importance of

thorough scope for the winds to follow the valleys, should be

regarded, that the heavy impure air may be driven away.

When a narrow street crosses a valley, without being crossed

by another street, at the lowest part, it becomes very difficult

to keep it in a proper state. But, in many cases, we meet with

streets on level ground, planned as if it were to render it im-

possible for a current of air to follow them ; and from the very

circumstance of their not being pervious to the fresh air, they

become the resort of the wretched, with a tenfold increase of

filth and misery. By forming the New Street in London, much

good has been done ; and one cannot well let this opportunity

pass, without expressing a wish, that other openings may be ef-

fected, planned with a more direct view to the health and con-

venience of the metropolis, unencumbered by massive colonades.

The giant members of the Doric column were never designed

for a screen to a toy shop.

The usual construction of prisons renders them similar to

the interrupted and confined streets of towns, but the improve-

ment of raising the cells above the ground storey must be very

beneficial ; and the extensive area, inclosed by the walls, and the

isolated buildings of some of the best prisons, must render them

very healthy, when a proper attention to cleanliness is observed.

An elevated site is clearly the best for any building which is to

be inclosed by high walls
; there should be as few internal divi-

sions of the area as possible ; and long rectangular yards, with

open railing at the ends, seem better adapted for ventilation and
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exercise, than the polygonal figures of many of our new prisons,

and, perhaps, quite as favourable for other objects. Where a pri-

son is in a low and unhealthy situation, it would be desirable to

adapt a machine for changing the air of the prison to the tread-

wheel to work, when there was a deficiency of more profitable

employment for the power. This would surely be better than

either working vanes against the wind for no purpose, or work-

ing against the friction of a brake-wheel.

The atmosphere of London is truly a problematical subject

;

but it is important that it should be studied. It contains up-

wards of a million of human beings, each of which consumes 32

cubic inches of oxygen per minute, and ejects an equal bulk of

carbonic acid gas in the same time ; there is also an immense

number of animals, all tending to vitiate the atmosphere. The
greater part of the carbon of nearly two million chaldrons of

coals is also converted into carbonic acid gas in one year, at the

expence of an equal bulk of oxygen. But the evolution of so

much carbonic acid gas, immense as it is, almost always takes

place at a temperature, and under circumstances, very favour-

able for its diffusion in the atmosphere ; while the power of car-

bon to absorb animal eflluvia, very probably renders it an im-

portant agent in improving the quality of the air of the metro-

polis. We must, however, regret, that the ascending currents

of smoke are almost always charged with considerable quantities

of soot ; and that of the ingenious methods which have been

tried to remedy this inconvenience, very few have been, in any

material degree, successful. There are two principles which

may be resorted to ; the one consists in causing the soot to pre-

cipitate from the smoke before it ascends, or during its ascent

up the chimney ; the other consists in providing the means to

consume the soot ; and whichever of these principles be acted

upon, the draught of the chimney will be impaired. Hence, for

all operations which require a strong fire, there must either be

a very high chimney, or the neighbourhood must be annoyed

by smoke. A well managed fire will afford very little sooty

smoke when it is properly constructed ; but how difficult it is to

get a fire well managed
; and, therefore, while every exertion

to reduce the quantity of sooty smoke should be encouraged,

we can scarcely expect more than a slight amelioration of the
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evil. But, while the more extended benefit of open streets, and

the free access of currents of fresh air, must be left to the care

of public bodies, it is in the power of individuals to increase and

improve the ventilation of their own dwellings.

I have already noticed, that the air which is given out in res-

piration is lighter than common air of the same temperature

;

and that, being of a greater temperature than common air, it

ascends as soon as it is expelled from the lungs : hence its pro-

per outlet is at the upper part of a room ; but, in some cases,

the same opening will give admission to a stream of cold air,

unless it be of a peculiar construction. To avoid this defect,

there should be a free supply of fresh air to the lower part of

the room, and the openings contrived so that their action shall

not be interrupted by winds. It will be found an advantage to

let the ascending air flow into the space between the ceiling and

roof. We will suppose a case where the vitiated air passes im-

mediately through the ceiling into the space in the roof, as shewn

in Fig. 3. Plate II., where its course is indicated by the dotted

lines, the apertures through which it ascends being concealed

by ornamental plates, AA, placed at a little distance below them.

If cold air be forced in at the top or otherwise, it will occupy

the lower part of the space, as at BBB, and cannot make its

way into the tubes DD, unless it be in greater quantity than

fills the space above the level of the tops of these tubes. The

top C should not be longer than is required for the intended

purpose, and the greater height it has the better, but it should

not, in any case, be higher than the chimneys of the building,

as it may cause them to smoke. Where a room is required to

be ventilated, and is not next the roof, the air-tube should be

got by the most favourable direction inta the space in the roof.

In all cases the apertures should be provided with registers that

can be opened or closed at pleasure. The most simple is con-

structed in the same manner as the throttle valve of a steam en-

gine. It consists of a plate A, fixed on an axis in some part of

the air-tube, and is represented in Fig. 1. It should not be

made to move too easily, in order that it may stand at any open-

ing at which it is set.

The apertures for admitting fresh air ought to be abundant-

ly large, and covered with wire-gause, that rapid currents may
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be avoided. The modern mode of finishing rooms is not well

adapted for admitting fresh air, as it seems to have been a direct

object of research to exclude it. But it is only necessary to pro-

vide the means of warming fresh air before it enters, during the

winter season, and then the motive for excluding air is done

away, and the same channel may supply it in summer, when it

becomes as agreeable as it is necessary.

When workmen were less skilful, our apartments had a plen-

tiful supply of air, and the want of ventilation was never felt

;

but now that walls are rendered impervious to the air by plas-

tering, and floors are made double, and doors and windows are

fitted with scrupulous accuracy, the consequent decrease of the

fresh air admitted, renders it necessary to attend to ventilation,

which formerly there was very little reason to provide for. Yet,

it must be admitted, that, with a system of ventilation which we

can regulate, in respect to quantity, at pleasure, rooms must be

more comfortable than when the wind entered on every side,

and could not be excluded. When one improvement is effect-

ed many others become evidently desirable ; it is thus that art

has made such rapid strides of late years ; but the improvement

in the construction of buildings has been slow, compared with

that in some other arts, and the effect of close rooms on health

has not been so soon nor so distinctly perceived, as one would

have expected. The comfort of a warm room is sought for

much more than that of a pure and healthy atmosphere.

It has been shewn, that there ought not to be less than four

cubic feet of air removed per minute by ventilation for each in-

dividual in a room *
; and in the same work the following rule is

given for the area of the ventilators through which the heated air

is to ascend. Let N be the number of people the room is intend-

ed to contain, h the height from the floor of the room to the top

of the ventilator tube in feet, T the temperature of the internal

air, and t the temperature of the external air ; then,

— the area of the ventilator in feet.

It will be obvious, that the largest ventilation is required

* Principles of Warming and Ventilating Buildings, p. 72. Lond. 1824.

N /450 + T
75 V A(T—
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when there is only a small difference between the temperatures

of the external and internal air. When the diflPerence does not

exceed 10°, and the internal air is at 60°, then,

.95 N N
irr the area of the ventilator in feet or —— area with

h

sufficient accuracy.

There will be much advantage in dividing this area, so that

the air may rise through several outlets instead of one ; and,

consequently, operate more uniformly in ventilating the room.

When the cold air enters, the apertures should be. not less than

double the area of the outlets for hot air.

The same rule applies to the ventilation of churches, courts

of justice, and the like ; and it is exceedingly simple and easy of

application.

It is not difficult to cause the ventilators to open or close in

proportion to the temperature of the room. The difference be-

. tween the expansion of iron and zinc rods might be made the

means of opening the registers, whenever the temperature rose

above the intended degree. The same thing may be done by

expansion of mercury ; and, perhaps, still easier by the expan-

sion of air. Attendants seldom think it necessary to open ven-

tilators till the heat has become oppressive; the influx of cold

air is then dangerous; and, therefore, it is desirable that ventila-

tion should be self-acting. They should begin to open as soon

as the temperature exceeds 54° of Fahrenheit, and be quite

open at 70°.

In cases where the ventilation is likely to be interrupted by

winds, it may be much assisted by placing a lamp in the upper

tube, the heat of which will serve to maintain an ascending cur-

rent; but it will in most cases be quite sufficient to depend on the

heat generated by the individuals in the room ;
which must, at

least, be sufficient to raise the temperature of four cubic feet of

air 10° in a minute for each individual The advantage to

be derived from using a lamp, consists in establishing a current

at first, and, by that means, preventing the cool walls from con-

* It is shewn, in the “ Principles of Warming and Ventilating Buildings,”

p. 161, that the breath alone will warm 2 ^ cubic feet 5° per minute, and the heat

given off by the surface of the body will be equivalent to the rest.
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densing the vapour when many people assemble in a room that

has not for some time been used.

(To he concluded in next Number.,)

Art. V.— On certain Antediluvian Plants susceptible of being

illustrated by means of species now living within the Tropics.

By Dr C. F. P. De Martius. Read at a Meeting of the

Royal Botanical Society of Ratisbon.

To acquire a distinct conception of the various changes which

our terraqueous globe has undergone
;

to discover the manner

in which the different strata have been superimposed upon the

internal nucleus of the earth, as well as their relative position ;

to contemplate the first origin of living beings, and determine

the point from whence they have proceeded to overspread the

whole surface of our planet, are justly considered as among the

most elevated pursuits, and the most becoming in which men

can engage. For thus deriving knowledge from those primeval

and silent monuments, we transform ourselves into spectators

of ages unseen by mortal eyes, and discover the first principles

on which to found our reasonings with regard to the origin,

evolution, and increase of our race.

There is but little, indeed, regarding the first history of our

planet, and that little very doubtful, that we can avail ourselves

of, in contemplating the various conditions of inorganic bodies

in former times, and hence we form a very difficult and uncer-

tain judgment concerning the primitive mass of the earth and

its chaotic changes. For, so far is it from being the case, that

the light which has been thrown upon geology by the wonder-

ful discoveries daily made in chemistry and natural philosophy,

has dispelled the whole of the darkness in which it has been in-

volved, with respect to the evolutions of the primordial ele-

ments, that, rather while it illustrates some things, it is per-

* A copy of this Memoir was obligingly couimunicated for this Journal by the

author.—-E dit.
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petually bringing out others which are doubtful, and the more

so in proportion as we direct our attention to the more remote

periods of our planet, which have been occupied in the forma-

tion and arrangement of the mere inorganic stamina of things.

But, inasmuch as we find the first elements of organic life dis-

seminated through this inanimate reign of the ancient world,

bound in the fetters of elernal sleep, the investigation becomes

more easy : We are already acquainted with the determinate

limits of different periods, the recession of the ocean from the

summits of the mountains, the limits of the lakes and sea ; we

have a more extended and precise perception of the laws.which

nature has followed, both in destroying the more ancient parts,

and in renovating them after being much destroyed ; and from

thence directing our minds toward higher objects of investiga-

tion, we can form a judgment of the primitive nature of plants

and animals, their original place, their mode of life, and the

manner in which they have been propagated over the terra-

queous globe.

The present age is highly distinguished for the investigations

made in regard to these subjects : in France, the illustrious

Cuvier and Faujas de St Fond, and in Germany, Blumenbach,

Count Sternberg, and Baron de Schlotheim, have observed the

monuments of organic beings with the greatest attention, and

by reducing them with wonderful sagacity to still existing

genera of animals and plants, have nobly restored to the science

its true dignity, which it had formerly lost, since, although

far from being neglected, it had fallen into the hands of men

more prone to contemplate the wonderful, than anxious to ac-

quire materials for explaining the formation of the earth, and

who represented those precious monuments as sportings of na-

ture, and, as it were, the illicit progeny of the parent of things.

They have shewn that the vegetable remains of the antedi-

luvian world belong to very different genera, some of which are

already well known to us ; while others, bn the contrary, have

eluded the research of so many observers occupied in investi-

gating them, and in attempting to refer them to forms still in

existence. We, moreover, recognise the type of others in plants

which inhabit the same places, where they lie overwhelmed, the
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vast ruin of primeval times ; others are found in countries

very remote from their original one, or from those in which

similar plants now grow, thus shewing that the heat has been

much greater in former times. For this reason, I directed my
attention, on a journey made by me through Brazil, toward the

investigation of those forms of plants, which might be consider-

ed as prototypes of the antediluvian vegetables discovered in

our own countries ; nor have my efforts been altogether without

success, as some things occurred to me capable of throwing

light upon the nature of antediluvian plants, and which I now

proceed to announce.

The tree-ferns,, which constitute so beautiful a feature of the

tropical regions, exhibit several characters by which they may
be compared with the ancient plants ; but as they have been

seen but by few botanists, and their structure is consequently

very little known, they can scarcely afford us much assistance in

our efforts to discover the nature of the vegetables dug up from

our coal-mines. Indeed, when I saw the first specimens of

Polypodium corcovadense^ so remarkable for the tesselated sur-

face of its caudex, 1 was not only struck by the novelty of the

circumstance, but immediately called to mind the figures of

certain petrified forms described by Sternbergs under the name
of Lepidodendron ; on comparing which, after I had returned,

with the stems of eight arborescent species collected upon my
journey, I found them connected by so intimate an affinity, that

I could entertain no doubts of their generic identity ; and I trust

I shall be able to shew that their characters are in perfect accor-

dance.

The caudex or stem of arborescent ferns is fixed into the

earth by roots, which are small in proportion to the size of the

plant, short, and branched : it is straight, scarcely ever flexuose,

unless in the weaker species, rising, somewhat attenuated up-

wards, from the base, which is often invested with long sub-

simple fibres running down upon the root, to a height varying

from 6 to 25 feet, shaded by terminal fronds, perpetually shoot-

ing up from the apex of the stem by a sort of renovation, the

former fronds decaying, and giving place to a more beautiful

covering
: Thefronds arise from the stem in spiral order, some-

VOL. XII. NO. 23. JANUARY 1825. D
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times densely, at other times sparsely diffused over it, and arti-

culated by an elliptical or rhombiform base, and fall off at the

end of two or three years, leaving cicatrices of various forms

upon the surface of the stem

In their mode of growth, therefore, the tree-feras are very

similar to palms, the evergreen stem of which throws off the

fronds which are inserted into the bark, in the space of about

three years, and is then marked with transverse rings, from the

insertion of the base of the petiols ; they differ, however, from

palms, in this respect, that, as the base of the petiols is not am-

plexicaul, the fronds,, on falling, do not leave annular cicatrices,

but of various forms, according to the base of the stipes. The
more robust the stipe of the frond, the deeper it is inserted into

the stem, and the more marked the cicatrix which it leaves. We
see some species, such, for example, as Polypodium corcova-

de7ise, whose rhombiform and deeply impressed cicatrices are

so approximated as to occupy almost the whole surface of the

bark
; others again, and those of very frequent occurrence, have

a portion of the bark between the petiolar cicatrices free, and

exhibiting areas of various forms. This part of the surface is

covered with palece^ which in some are more densely, in others

more sparsely arranged, erect, arid, commonly lanceolate, or

oblong, entire at the margin, or variously fringed, investing the

stems, especially when young, with a singular rough covering,

and at length gradually falling off, or becoming obliterated.

These paleaceous appendages derive their origin from the epi-

dermis of the caudex, which is either smooth, or elevated into

warts, tubercles or wrinkles
; and as they are, for the most part,

arranged in a very dense body, in young plants, or those which

have suffered little from external injury, they usually conceal

entirely the singular, and, in so far as I know, hitherto unde-

scribed structure peculiar to all the stems of ferns. This pecu-

liarity consists in the bark’s being excavated by scrobiculi, either

elliptical or oblong, from one to two lines in depth, and from

* These cicatrices have been called Laubansatze by the celebrated Nees Von E-

senheck, in his excellent Handbuch der Botanik, 1. p. 243., but they have nothing

in common with stipules, nor are they properly organs at all, but merely the

marks left by the stipules after they have fallen off.
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two to four long, which are disposed in a determinate order,

differing in different species, and, as has been observed, only

come into view after the pale« have disappeared. These diver

^

ticula are filled with a very fine ferruginous, powder, appearing

under the microscope to 'consist of oblong or subangular, semi-

transparent or opake ' bodies, covered with very slender hairs,

and sticking together, and if I be not egregiously mistaken, are

in some way subservient to the function of fructification. But,

as I intend to treat in another place on this subject, as well as

the internal structure of ferns, I need not prosecute it farther at

present, what refers to the external characters being sufficient

for our object. I shall only add, that the petiolar cicatrices

shew various semicircles near the margin, and in the disk, which

are the rudiments of fasciculi of vessels passing from the stem

into the stipes, remaining under the form of warts and tubercles,

after the petioles have been disengaged from their adhesion.

After premising this much regarding the stems of ferns, the

characters by which the arborescentJilicUes are to be described,

are easily laid hold of, and may be applied to the specimens

which occasionally come in our way, provided due attention be

paid to the various modes in which they may present themselves,

whether the specimens be actual petrifactions or casts. For it

is properly observed by the celebrated Rhode that the ante-

diluvian plants of our coal-mines occur in four different condi-

tions, and these of the greatest importance for distinguishing the

genera : some consist of vegetables converted into carbonaceous

clay (Kohlenschiefer or SchieferthonJ, and still invested with

their bark, reduced to the state of charcoal —others exhibit

impressions of the same plant, with the surface entire, upon

clay, slate, or sandstone —others are decorticated vegetables

themselves ;—and, lastly, others are impressions of these decor-

ticated plants. Before coming to any conclusion, therefore,

with regard to a petrified fern, in order to determine to what

sort of cast or petrifaction the specimen under examination is to

he referred, it is necessary for this purpose that the characters

which we derive from the entire specimen only, and not from

its impression, be properly understood, and duly applied.

* Beytfisge ^ur Pflanzenkunde der Vorwelt ,* Breslau, 1820, fol.

D S
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An Arhoresceni Filicite is distinguished by the following-

marks

:

An arborescent stem^ without ramifications, or knots, straight,

of nearly equal diameter, marked all over with areolcR (caused

by the insertion of the stipes), arranged in a spiral manner from

the base upwards, and not diminishing in size. Rhombiform or

oblong areolae^ plane or concave, sometimes variously impressed'

or tuberculated with rows or lines of tubercles (being the rudb

menls of the cicatrices of the spiral-vessels). Discrete subreti-

ciilated spaces or interstices between the areolse. Pinnate or

compound

This genus comprehends various species of Lepidodendron^

described by the illustrious Count Sternberg

;

those, namely,

which are destitute of true scales, for areolae are not scales, but

cicatrices engraved in the stem, nor can they be separated from

each other but by art, and on this account are only divided

from the internal part of the plant, in being ordinarily converted

into charcoal, while the latter is changed into stone. It is ne-

cessary, therefore, to distinguish between areolated plants and

those which are scaly, which may easily be done, by keeping in

mind, besides other marks, that scales are imbricated upon each

other upwards.

The species of this family with which I am acquainted, are-

the following

:

1. Filicites quadrangulatus.

With regularly rhombiform areolae, deeply impressed at the

base, the thin interstitial spaces similar.

Palmacites quadrangulatus. Schlotheim, die Petr^acten-

hunde^ aufihremjetzigen Standpuncte^ p. 395. n. 7. pi. 18;

. fig. 1.

Of the older coal formation, from the coal mines of Opperoda^

in the dukedom of Anhalt, and of Manebach^ in the duke-

dc^m of Gothe. Scloth.

It corresponds with the stem of Polypodmm corcovadenst,

figured by Naii^ pi. 3.

% Filicites tesselatus.

With rhombiform areolae^ having acute angles, the upper
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"Straight sides somewhat longer, marked helow the middle with

a'narrow linear cicatrix ; the interstices thin.

Prom the quarries in the older coal formation at St lmbert,

in the Rhine Provinces of Bavaria. I have seen an impression

in slate-clay in the Museum of the University of Munich,

Filicites rimosus.

With attenuato-rhombiform or fusiform areolae, having the

lateral angles rounded, with two rhombiform cicatrices in the

middle ; the interstices longitudinally reticijlato-rimose.

Lepldodendron rimosum^ Sternberg. Flora der Vorwelt, i. p.

SI. PI. 10. %..l.

Many species of arborescent ferns, as we have already ob-

served, are invested with fibres over nearly the whole sur-

face, but -especially the lower parts toward the root. The
present species is of this kind.

.From the quarries at Radnitz, in Bohemia. Slernh.

4.

Filicites incisus.

With rhombiform areolae, attenuated at either end, 'having

the lateral angles rounded, marked in the middle with a rhombi-

form cicatrix ; the interstices narrow.

Palmacites incisus, Schloth. p. S95. n.TO. pL 15. f. 6.

From the quarries of Wettin and Eschweiller, in Silesia.

Schloth. I have also seen it from the quarries of St Imbert.

5. Filicites ohovatus.

With ovate acuminate areolae, marked at the base with a semi-

circle of cicatrices and with twin cicatrices, rhombiform reticu-

late interstices, the lateral angles rounded.

Lepidodendron obovatum, Sternb. p. SO. pi. 6. f. 1. pi. S. f. 2.

At Radnitz, in Bohemia, At St Imbert.

6. ^Filicites aculeatus^

With ovate acuminate areolae, emitting a knotted line from

the base, which is marked with a semicircle of cicatrices and

twin-cicatrices; the interstices reticulate, rhombiform, attenuated

at either end, with the angles rounded.

Lepidodendron acideatum, Sternb. pi* 6. f. S. Rhode’s 'Bey-

^
trage, pi. 1, f. 5.

From Radnitz in Bohemia, and Silesia.
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7. Filicites curvatus.

With rhombiform areolae, longly attenuated at either end, the

lateral angles rounded, marked at the middle with a row of sub-

ovate cicatrices emitting a line upwards and downwards ;
the

interstices tliin.

Palmacites curvatus. Scbloth. p. S95. n. 9« pi. 15. f. %
At Eschweiller and Waldenburgh, in Silesia-

8- Filicites squamosus-

With rhombiform. areolae, the lower sides shorter, the lateral

angles rounded, a double line of cicatrices towards the base ; the

upper subrectangular, the lower semicircular; the interstices

thin-

Palmacites sqnamosus- Schloth. 395. n. 6. pi. 15. f. 5-

From the coal mines of Eschweiller and St Imbert.

9. Filicites trilohatus*

With rhombiform areolse, the lateral angles rounded, a tri-

lobate mark of cicatrices in the middle ;
the interstices reticulate

and rhombiform.

Figured by Nau in Den Denkschriften d- k. Acad- zu Mun-

chen. 1820. pi. 2.

I have seen specimens of this, th6 stems of which were up-

wards of two feet in diameter.

10. Filicites punctatus*

With ovate acute areolae, marked toward the base with a cica-

trix having the form of a horse’s shoe, and at the upper margin

with a row of dots ; the interstices broadish, reticulato-confluent.

Lepidodendron punctatum- Sternb. p. 19 pi* 4.

This is the most distinct ©f all the species, both in regard to

the size of the cicatrices and tlie rudiments of the fasciculi of

spiral vessels. Sternberg says that he found the stem hollow,

which, as it occurs in the adult stems of ferns, shows that the

structure of this does not differ from tliat of living ferns.

Found at the river Moldaw, in the county of Kaunitz, in

Bohemia.

To what species Schlotheim’s Palmacites verrucosus may be-

long (see pi. J5. f- 4.), the impression of which is not very well

^expressed, I cannot venture to determine*
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It is scarcely necessary for me to remark, that, in eliciting

these characters, I have had more in view the distinction of the

<lifFerent species of petrified trees, than the application to each

part of the name which would answer in the living specimen.

For the areolae, such as 1 here name them, are not solely formed

of the cicatrices of the fallen fronds, but partly also of the bark,

which, under the immense pressure which these trees have un-

dergone, being of a softer texture than the cicatrices themselves,

has been corrugated to their shape. The interstices, therefore,

as named above, are only a part of the bark raised into a fold

or wrinkle, which differs according to the form of the cicatrix,

but the rows of warts in the areolm accurately point out the

place of insertion of the fronds. It hence appears, that the base

of the frond in most of the species here enumerated has scarcely

been an inch in diameter, and that the fronds themselves have

been much smaller, although more numerous, than we observe

in the living species.

As very numerous examples of these arborescent, as well as

of herbaceous, ferns, occur in the older Coal Formation, it can

scarcely be doubted, that this order of plants has been different

with regard to its numerical relation to the other families of ve-

getables, in those remote times in which the Earth buried its

vegetation under chaotic ruins, from what it is at the present

day. For although we can say nothing with certainty as to the

number of species which may have existed of the different ge-

nera of ferns, we are yet authorised, by many circumstances, to

infer, that the dense forests of the primitive world, afterwards

destroyed by various catastrophes and reduced to charcoal, have

been very abundantly stocked with ferns. Nor is the hypothesis

founded upon less powerful and plausible arguments, which

ranks the genera of this order of plants as among the first sta-

mina of vegetation expanded over the surface of the globe, either

when newly formed, or when renovated after the destruction of

a previously existing state. That ferns are the basis of other

vegetation, and prepare the soil for the growth of other tribes

springing up upon their remains, has already been well observed
by Linnaeus. For as their vegetation is especially directed to

the formation pf very large fronds, which, from the system of
fructification being, as it were, depauperated and depressed by
the evolution of foliaceous parts, exercise all the vigour of life
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in decomposing the air, and in deriving nourishment rather from

the elements of the atmosphere than of the earth, they seem pre-

eminently adapted for exciting the rude and inert power of the

earth to produce more perfect tribes of vegetables. I do not,

however, mean to assert from this, that those primitive forests

consisted chiefly of ferns : for the woods of the equinoctial re-

gions, which are pre-eminently rich in ferns, consist of trees

much more robust than the ferns, which occupy only a second-

ary rank in them. In like manner, we learn from a comparison

of the various specimens of plants dug up, that, in the ante-

diluvian woods, the fern stems were interspersed with much lar-

ger trees, and, on the general destruction of the forests, have

^
been converted, together with various kinds of herbaceous plants,

Into coal, now constituting thinner strata among the carbonaceous

remains of other trees. Thus it is ascertained that many plants,

described by authors under the name of Poacites, belong to the

genus Sclerla
; others, to other genera of Graminese and Scita-

mineae, occurring in the woods of tropical countries.

The determination of these different kinds of carbonised trees

has been a subject of much investigation among the learned,

many referring all the vegetables of the primeval periods to the

monocotyledonous series; while a few, on the other hand, have

observed the remains of dicotyledonous plants among coal.

{To be conchided in our iiccet.)

Art. V. — Short Account of the Forest Trees and Timber

Trade of the Interior ofRussia. By William Howison,

M. D. Lecturer on Materia Medica, and Theory and Prac-

tice of Medicine, Edinburgh

1 HE most common species of wood, in the immense tracts of

forest extending over the northern parts of the llussian empire,

consist, for the most part, of the Pine tribe. In some parts ol

the country the pine-trees grow to a great height and size. The

species denominated in this country the Scotch Fir {Pinus syU

vestris)., is by far the most abundant ; and as it retains its luxu-

riant foliage during the long winter, it affords shelter to man,

* These observations were made by Dr Ilowison during his residence in Rus-
^

Edit.



mDr Howison on the Timber4rade of Russia*

and to the wild animals of the forest : it also enlivens greatly the

dreary prospect of these bleak regions. The greater the inten-

sity of the cold, the firmer, and more dense it becomes in the

texture of its timber. This tree furnishes the peasantry with

materials for constructing their cottages, boats, fences for inclo-

sure, and with fuel. It is from the ashes of this tree that the

potashes of Russia are principally obtained ; and from the roots,

an abundant supply of turpentine is afforded to the peasantry,

by very rude methods of distillation.

The next most abundant species of tree in the forests of

Russia is the Common Birch : this, however, is confined to par-

ticular tracts of land. It is met with principally towards the coast,'

in Finland ; and in the neighbourhood of large towns, as Peters^

burgh and Moscow. It is found chiefly by itself, and intermixes

but little with the extensive regions of forest. It is generally

rather stunted in its growth, and seldom attains to any consider-

able size. It is only made use of for fire-wood, of which, in

this country, where no coal is found, except in Siberia, an immense

quantity is required. For this purpose, it is cut into billets, in

the woods of Finland, and the surrounding districts; and it is

forwarded in barks to the large towns. This tree also supplies

the natives of the interior with a sort of wine. During theO
spring-season, when the trees contain the greatest quantity of

juice, the Russians pierce the trunks, and suspend a vessel to

receive the juice, as it exudes from the apertures. A large tree

will afford a considerable quantity of juice; but this bleeding

always proves injurious, to its future growth. The juice being

fermented, becomes a tolerably good kind of wine, having some

resemblance to champaign. It sells in Moscow for about two

roubles a bottle.

The birch-tree supplies the natives with brooms for pthe use

of their vapour-baths, and of these they use a vast quantity dur

ring the year. They cut the branches in summer, when the

trees are in full leaf, tie them together in small bunches, and

preserve them in the apartments of the bath. From the birch-

tree the peasantry make their various household utensils for hold-

ing milk, quass, &c. ; and with its bark they make basket-shoes.

The other trees in the- forests of Russia are, the Beech, the

Maple, Elm, Alder, Willow, and Ash, many of which grow to a
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great height. These, however, form but a very small propor-

tion of the forest, in comparison with the pine ; and they are

applied to no very particular purpose, except that of being made

use of indiscriminately with the others as fire-wood. From the

roots of the ash, in the great towns, beautiful pieces of furni-

ture, as small tables, are made.

The Mountain-ash, or rowan-tree of Scotland, is to be found

in great abundance upon the outskirts of the forests, as also

about private pleasure-grounds. In the summer months, it forms

a lively addition to the appearance of the other trees by the

showiness of its flowers, and in the autumn by its still more

showy fruit. On this account it is much esteemed by both Rus-

sians and foreigners for ornament. Its fruit, preserved in spi-

rits, gives a species of liquor well adapted for the cold of this

northern climate
:
preserved with sugar, it forms a marmalade.

The native Russians use the berries, salted, with other wild

fruits, at their ordinary meals.

The brushwood, covering a vast extent of forest-country,

consists almost entirely of the hazle, the dwarf-birch or Betula

nana, the alder, the willow, and the juniper. This last grows to

a large size, and is generally loaded with fruit.

The surface of the earth, in the forests, is covered with the

various kinds of mosses, and heath, with several species of wild

berries, particularly the cranberi'y, and the Bruismka or bil-

berry, These various species of wild berries are produced in the

greatest abundance, and supply the peasantry with an ample

and constant addition to their other food. They use them when

fresh during the summer, and salted for winter. The peasant

and his family seldom or never sit down to a meal which is not

one-half composed of these preserved fruits.

It may perhaps appear surprising, that amongst the trees now

specified I have not mentioned the Oak, the monarch of the

wood.’’ But in the great tract of country through which I have

passed, upon the Moscow road, in the neighbourhood of that

town, as also of Petersburgh, I do not recollect of ever having

seen one above the thickness of a man’s arm, and even of these

very few indeed.

When in Moscow, I was told by Mr Rodgers, a British agri-

culturist, settled for a great number of years in that neighbour-
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hood, a gentleman of extensive information, and who had de-

voted particular attention to the subject, that whenever an oak,

exceeding in thickness a man’s arm, made its appearance in

the surrounding forests, it was immediately cut down by the

woodmen, taken to the large cities, as Moscow, and sold to

the carriage-makers, who paid a considerable price for it, to

make the axle-tree of sledges or of drosclilms, for which, from its

durability, it was peculiarly adapted; and that, of late years,

such a tree can scarcely be met with. That gentleman had re-

peatedly mentioned the circumstance to Count Romanzoff (upon

whose estate he is settled), as also to various noblemen about

Moscow, pressing them to put a stop to it, but as yet without

success. The alder-trees suffer nearly to the same extent.

When the peasantry meet with them in the woods, they imme-

diately cut them down, and make snow-shoes of the twigs and

bark, for the winter ; so that they also are becoming rapidly

scarce. The hares also prove very destructive to the alder by

barking it for food, during the winter months. In the southern

parts of Russia, however, as in the neighbourhood of Kasan,

there are forests of oak ; and from these the timber which is used

in the construction of the Imperial Navy is furnished.

I shall now make a few remarks upon the numerous and im-

portant benefits which these forests contribute to the general

comfort and wealth of the proprietors and peasantry of this great

empire. 1^^, They furnish them with fir-timber of the finest

kind, possessing the most durable and dense texture, and in the

most profuse abundance, with no trouble but that of cutting down.

Of this timber, as already mentioned, with the addition of a little

dried moss stuffed into the interstices, they construct their i^has

or cottages, vapour-baths, and other buildings. In the interior,

they make little or no use of brick, stone, or lime, excepting in the

construction of churches, peatcJies or stoves, and chimneys. Their

wooden isbas are warm and comfortable, and are far superior, in a

climate such as this, to those built of brick or stone ; they are soon

heated, and when once this takes place they retain heat long.

Of this timber their furniture and utensils are also made. In

large cities, and in the houses of the nobility in the country, of

late years, they are gradually introducing mahogany, which

they get from America, at a reasonable rate, by vessels coming
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for Russian produce, which would otherwise arrive in ballast ;

and this they prefer, from its beauty, to the timber of their own

growth, for making furniture.

The peasantry have little or no tallow or oil ; what they can

procure is entirely consumed at the shrines in the churches, and

before the images in their isbas. To supply the place of candles,

they take long billets,of that species offir-tree which abounds most

in resinous matter ; these they dry carefully near their peatches,

during the tedious winter, and split, as occasion requires, into long

pieces, resembling lath for a house. When a traveller arrives,

or when a light is required, one of these is lighted at the peatch,

and fixed in a wooden-frame, which holds it in a horizontal po-

sition. It gives a bright flame, and burns for a short time

;

when another is substituted.

The extensive forests furnish to tlie proprietor a consi-

derable addition to his revenue, from the potashes, charcoal

and turpentine which they afford. The potash, or vegetable

alkali, is made from every species of wood indiscriminately.

When a sufficient quantity of ashes is collected, they lixiviate

them, and pack them up into casks. These are conveyed down

from the interior, by means of inland navigation, to Peters-

burgh, Riga, and other sea-ports, where they are kept in ex-

tensive warehouses belonging to government. There they are

broken up, the ashes collected in heaps, the good carefully se-

parated from the bad, and repacked, in the presence of the fo-

reign merchant who purchases them.

In passing through the country, during the night, we repeat-

edly saw great volumes of flame issuing from the forests ; and,

during the day, whilst travelling in the woods, we observed that

many of the finest trees had their internal wood burnt complete-

ly into charcoal, from the fire ascending up the centre of the

trunk, whilst the bark remained entire and seemingly uninjured.

To make charcoal, they cut down every species of wood indis-

criminately, form it up into large cones or piles, covered over

with turf, set fire to them, and allow the combustion to advance

in a slow progressive manner for some days. The cone is then

pulled down or scattered, the charcoal collected, and sent to

Petersburgh, Moscow, and other great towns, where it is con-

sumed in the large works of government, as powder-mannfacto-
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ribs, founderies, and in kitchens, in great quantities. The mass

of wood consumed in these various ways must be very great.

The forests supply turpentine with little labour, and at almost

no expence. It is the different species of fir-tree or pine which

yield this article ; it is distilled from the bottom of the trunk

and the roots, which are left in the earth after the tree is cut

down. These are dug upj and broken into chips by the hatchet,

then put into the boiler, and the turpentine extracted by distik

lation'; the refuse of the boiler furnishing fuel for the next fire.

During the course of the day, with one of these bailers, a peasant

will obtain, upon an average, from 4j lb. to 5 lb. of turpentine

;

and even this quantity might be considerably increased. If the

number of stills, upon a larger and more economical prin-

ciple, were increased, the quantity of turpentine which might

be obtained in the course of a year upon a proprietor’s estate,

might be very considerable, and would much enlarge his revenue.

The forests also furnish materials for the roads. The young

fir-trees having their branches lopped off, are laid longitudinally

across the road, close to each other, and covered with a layer of

earth or sand, to fill up the interstices. Roads of this descrip-

tion are formed by the peasantry over hundreds of versts^ and

through marshy ground, which could only be done in a country

where wood is in such abundance. Upon one part of the great

Moscow road, however, they have lately been collecting large

masses of stone, vtrhich they break down by fire of peat or moss

placed under them, when they are rendered brittle by the severe

frosts.

It is amongst these forests that the wild honey is got, for

which Russia is celebrated. Mead made from it is in great esti-

mation among the peasantry, and is sold in the towns as a sub-

stitute for sugar, and various other purposes. Considerable

quantities of this honey are annually exported to Great Britain

and other countries. The wild bees make their hives in the hol-

low trunks of the aged or injured trees, where they are sought

after by the straggling woodmen.
The exportation of timber affords a considerable addition to

the revenue of the government, as well as to the private fortune

of the proprietors. It is a grand source of labour to the industri-

ous peasantry settled upon the estates, and likewise to the ship-
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ping and inhabitants of other countries. These forests consist

entirely of natural wood, which receives neither the care nor in-

dustry of man during its growth. Labour, however, might be

employed to much advantage in thinning and clearing away the

superfluous trees, when young, so as to allow the air to circulate

freely amongst those which might be permitted to remain and

grow up to a full size. In the forests, the trees are so thick

that they destroy eacli other before they attain to any consider-

able size ; and, in that way, it is only a few of the strongest

which survive the general wreck. The wood of considerable

girth, which was to be found in the vicinity of the road-sides, ri-

vers, lakes, or canals, particularly in the neighbourhood of great

towns, has been of late years cut down, and little or none but

that of a stunted description remains in its place. The timber

cut for the use of government, and for exportation, is now pro-

cured from a very great distance,—hundreds, and, sometimes,

thousands of versts, into the interior, and that distance is gra-

dually increasing. Even there, it becomes necessary to bring it

a considerable way, from amongst the forests, where it is cut

down, to the lakes or rivers, by means of which it is floated to

the sea-port towns. Labour, however, in the interior of Russia

is of little value. It costs the nobleman next to nothing. The

peasantry upon his estate, being a kind of slaves, receive no re-

gular wages.

The mercantile transactions throughout Russia are conducted

by native merchants, who, although feudal dependants of the

nobility or of government, with a few exceptions, understand

both the Russian and English languages. They are of course

well acquainted with the country, the people, their manners and

customs, and with the mode of travelling. Many of them pass

the winter months in the villages of the interior. Hemp, flax,

tallow, iron, and the various productions of the empire, are pur-

chased in this way. Originally these articles are produced upon

the estates of the nobles in the interior. They are purchased

upon the spot, by the native merchant, who is a middleman,

having no direct connection with the goods. They are forward-

ed to the great towns, where they are resold by him to the Bri-

tish, or foreign merchant or agent, with considerable profits

;

who again sends or sells them to his correspondent, the merchant
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in Britain or other countries abroad. All these important ar-

ticles, therefore, must pass through this long and intricate course,

in which the various individuals concerned have their profit, to

afford them the means of life, and some even amass fortunes.

At home, the merchants, retailers, or shop-keepers, must like-

wise have a share, before the articles reach the consumers.

The Russians, of all ranks, act with great prudence and cir-

cumspection in their mercantile transactions. They know well,

and daily experience tends to confirm it, that foreigners must

have their produce at all events ; and, on that account, they ne-

ver enter into a bargain, or deliver the goods, unless the whole

of the price be paid in advance ; and even one-half of it some

months before they are delivered ; consequently they are protect-

ed against every risk of loss. A Russian, in his transactions

with a foreigner, makes no bad debts, whatever may happen when

matters are reversed. The native merchants, who are bearded

and whiskered men, form a considerable, and, I may add, opu-

lent body of individuals, some of them being possessed of large

fortunes, and, of course, from their low origin, made entirely in

trade.

This class of men are remarkably jealous of the English or

foreign merchants, who, of late years, have been in the habit of

sending their sons or relations, at an early age, to board in the

villages of the interior, with a view to learn the language, which

is very difficult, and become acquainted with the trade. These

young men, in after life, becoming merchants, may go to the

interior, purchase the goods, and transact their own business

with the noblemen, to the exclusion of the native merchants, and
with the saving of his large profits. It is surprising to see what

wealth these bearded gentlemen display in Moscow and Peters-

burgh, on particular holidays, in their equipages, horses, in the

livery of their servants, and in the dresses, ear-rings, and neck-

laces of their wives and daughters.

My friend was a gentleman under the peculiar circumstances

now alluded to, he and his partner having resided a great num-
ber of years in Russia

; both they and their predecessors having

had extensive contracts to supply the British Government with

timber for the Navy during the wars. From an early period of
life, one of them had been in the habit of transacting their
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business in the interior, and in that way had gradually acquired

a knowledge of the country, the language, the manners, and

mode of living of the natives. They transacted their business

direct with the noblemen, to the entire exclusion of the native

merchants; of course, enjoying both his profit and their own, to

which their active and increased industry so justly entitled them.

This, however, is a rare instance, and by no means common,

few or no other British merchants being in the habit of doing so.

From those peculiar circumstances, and the liberality of these

gentlemen, an opportunity was afforded me of visiting a part of

the country, seldom or never before viewed by any foreigner,

of travelling in the particular manner which we did, and of liv-

ing among the natives, where not a word of any language but

Russian was spoken. This could not have happened to me under

any other circumstances, and it was during this journey that the

matter contained in these pages was collected.

Having made these remarks, I shall trace the system gradu-

ally as it applies to the timber trade, from the period when the

proprietor first disposes of the timber, to the period when it is

shipped for exportation.

When the Russian proprietor wishes to dispose of the timber

upon his property, and to convert it into money, he goes him-

self, or sends a qualified person to Petersburgh, or other towns,

for that purpose. On his arrival, he sends for a merchant, who

probably enters into an agreement with him for a certain num-

ber of trees, of such dimensions, and of such a quality, to be

delivered there, at a certain price, agreeing, at the same

time, to go out to his estates in the country, as soon as the tim-

ber shall be cut down and prepared, to measure and receive it.

When he cannot procure a foreign merchant who will do so^ he

applies to the native merchant ; and in both instances, a consider-

able part, generally the half of the money agreed upon, is paid

him in advance. Having completed the bargain, and got the ar-

ticles of agreement legally made out, he returns to his estate, and

sets his peasantry to work in picking out, cutting down, and

dragging the trees from the forests, to the lakes or rivers. This

work generally takes place during the winter months, in order
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that every thing may be ready for sending it off to its destined

port, as soon as the winter breaks up.

The male population of the country are brought up from in-

fancy as woodmen. Every individual carries a small hatchet in

his belt, and is employed in the forests from the one year's end

to the other. These men, and likewise the females, are in a man-

ner the property of the nobleman^ and must submit to every

species of drudgery in his service. They cannot leave the soil

upon which they are born, without his permission ; and when

they are allowed to do so, and to go to any distance, they con-

tinue in the same state of bondage, paying him annually a cer-

tain sum of money, in proportion to his avarice, and the extent

or success of their own industry.

These woodmen are sent into the forests under the charge of

an overseer, where they pick out the trees whose trunks are of

the dimensions required. These are always the largest, and

soundest in their timber, which can be found ; and, at times,

such are scattered over a considerable extent of forest, so as to be

discovered with difficulty. When they have found a tree of the

dimensions and quality required, so many of the people com-

mence with their hatchets, and cut it down from the root.

They then lop off the branches completely, and the top. There-

after they strip off the bark, which is reserved for other pur-

poses. They round the stem at the top, and cut a circular notch a

little way down, for the rope to which the horses are afterwards

attached, to drag it to the river or lake.. At the opposite end,

they make a circular hole in that part of the wood which remains

projecting after the tree has fallen, and which is formed by the

outer timber on both sides of it, being removed by the repeated

strokes of the hatchet in cutting it down. The intention of this

hole is to fix handspikes into, so as to enable them to move it in

any direction which may be found necessary, and to steer it

clear of every obstruction, whilst the horses are dragging it

from the forest to the water-side. All these trees are of great

size, and, in the density of the timber, from the intense cold of

this northern region, they may be said to be the finest in the

world. These men, by being accustomed to handle the hatchet

from their earlier years, and from possessing great strength of
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body, have acquired such dexterity that they accomplish the

work now mentioned in a much shorter space of time than can

well be imagined.

This work is carried on during the winter, when the forests

are covered with several feet of snow. At times, before the

intensity of the frost has taken such effect as completely to

harden its surface, to make it strong enough to sustain a per-

son’s weight, the woodmen are obliged to make use of snow

shoes, to enable them to traverse the woods in search of trees,

and to prevent them from sinking in the snow. Every indivi-

dual has them, and becoming expert in their use through prac-

tice, he easily makes his way over the surface of the snow, when

without them he could hardly advance a few steps without

sinking to his middle, and the work could not go on.

When the fir tree is cut down, and the branches and bark

taken off, they next drag it to the ice of the river, or lake,

upon which it is afterwards to be rafted. For this purpose^

ropesare fixed to the circular notch cut round the upperextremity

of the tree, and horses are yoked. These horses are the hardy

natives of the count^, small, lively, and animated, very shaggy,

and generally ofa brown colour. In the interior theyare general-

ly unshod, but will traverse any sort of ground up to their middle

in snow. During the winter months, they are seen toiling in a

cold of twenty degrees below .the freezing point of Reaumur, as

white as snow, covered with icicles and hoar-frost. During

summer, they labour under the extreme of heat, and covered

with perspiration. Such were the animals, which, along with

their brethren from the banks of the Volga, Kuban, and Don,

composed the irregular cavalry of the Russian army ; and which

sustained uninjured the fatigues of the campaign, as also the

severity of the winter, which, upon setting in, in the short space

of one night, proved destruction to nearly the whole of those of

the French army, natives of warmer climate, during its dis-

astrous retreat from Russia.

The peasants yoke from five to nine horses to each tree, accor-

ding to its size, the nature of the country, and the distance they

have to go. They are all yoked in a straight line, one before

another, as the intricate narrow paths through the wood will not

permit of their going in any other way. One man mounts
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upon the leading horse, and another upon the middle one,

whilst others support and guide with handspikes the large and

distant end of the tree, to raise it over the elevations of the

snow, and to make it glide smoothly along. The conveyance of

these large trees, the long line of the horses, the number of boors

accompanying them through the forests, and across fields of

snow, present an appearance very interesting. The dragging

of these trees out of the forest to the lakes or rivers, is at all

times a business of great fatigue and labour, which can be done

with most facility during winter over the surface of the snow.

If the frost is severe, it is managed with less difficulty, as the

tree then glides more easily along the surface.

To accomplish it in summer would be a much^ more serious

piece of work, many of the trees being'above 70 feet in length,

and of a large diameter ; from the ground being covered with

heath and brush-wood, and from the intense heat of the sum-

mer. Almost the whole of the warm season is required, after

the timber is brought down to the water side, to raft it, to for-

ward it through a long and intricate navigation, over a great ex-

tent of couiitry, in some instances above 1000 versts, to the great

towns, where it is delivered to the merchant. When delivered

there, it must remain during another winter, to be shaped, and

fitted for exportation, in such a manner as to take up as little room

as possible on shipboard
; so that, with every possible dispatch,

it is generally impossible to send it abroad before the second

season. In this way it does not reach England till nearly two

years after being cut down.

The trees conveyed in the manner described to the ice of the

nearest or most convenient lake or river, and gradually collect-

ed from the different parts of the forests during the winter, re-

main until a little time before the opening of the waters, when
the timber-merchant and his assistants arrive from the towns to

receive it. The nobleman, or his overseer, then meet the mer-

chant, when they examine every tree separately, in its quali-

ties and dimensions. When satisfied, the merchant puts his

private mark upon each, with a sharp instrument made for the

purpose, and numbers them, all which are entered in his book,

and also in the cheque-book of the -proprietor. Such trees as

are defective in quality are rejected, and denominated Bradke.
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Those received are rafted together, to be sent to their destina-

tion.

Gur journey was made for this purpose, and, on the exami-

nation of several hundred trees, the proportion of those rejected

was as one to ten. Much discernment and discrimination, ac-

quired only by experience, are necessary in the examination of

the trees. It is chiefly by the strokes of a hatchet along the

trunk, and the sound arising from it, that they judge of its

soundness or rottenness within. A small blemish or discolour-

ed !Lpot upon the surface of a tree, which would appear as no-

thing to the inexperienced observer, sometimes denotes rotten-

ness existing in its interior, to such an extent as to render it

good for nothing. Of this I saw several instances, and to be

convinced of it, I laid open the suspected part with a hatchet,

when I was surprised at the extent of rottenness which it ex-

posed. When satisfied of its sound qualities, the quantity is

ascertained by measurement, and the tree is marked off. This is

a very laborious employment, it becoming necessary to turn every

tree over and over amongst the snow. During the course of a

night, it frequently happens that the labour of the preceding

day is rendered useless by a fresh fall of snow, which, freezing

firmly around the trees, wedges them so completely, that the

frozen snow must be knocked away before a tree can be moved-:

this the peasants do by means of wooden handspokes. The

wood-merchant is generally obliged to take up his residence in

the uncomfortable isba of the boor, or, as sometimes happens,

if none of these are in the neighbourhood of the timber, in a

wretched temporary hut, constructed of the branches of fir-

trees. In neither of the circumstances is much comfort to be

found. In the former, he must live on eggs, milk, black bread,

and quass, amongst the boors, with a hard wooden bench for

his bed ;
whilst in the latter, he must exist in the miserable hut,

amidst the smoke of the green wood, which they burn, sleep-

ing and eating in the best way he can.

It is surprising at what a cheap rate the wood-merchant pur-

chases these trees in the interipr of the country. For the finest

which the forests produce, the proprietor of the estate never re-

ceives above sixty roubles, which, at the present rate of ex-

change, does not amount to F 6 Sterling ;
for inferior ones pro-

t
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portionally less
;
and for that sum, besides the labour already-

bestowed, he engages to float it to the sea-port, or place of its

destination, free of every expence. To balance this, the pro-

prietor always receives his money in advance before the timber

is sent off, and is insured against any loss
;

whilst the foreign

merchant has to advance the money, pay his travelling ex-

pences, custom-house dues, &c. before he receives any return.

The timber separated from the hraake^ is formed into rafts

by the boors, by making the trees fast to each other at both

extremities, and crossing these again with others. The rafts

are made of a size proportioned to the depth and breadth of

the water upon which they are to be floated. Upon each

raft a small wooden hut is constructed to afford shelter and

a place of residence for the boors who guide it along, and

in which they keep the provisions necessary for their voyage.,

This work is performed upon the ice of the lake or river upon

which the trees have been collected
;
and as soon as it gives w ay at

the opening of summer, the raft gets afloat. The timber of large

dimensions must be rafted ; whilst that of a small size, or when

cut into deals, which of late years the boors in this part of the

country are enabled to do by means of mill-saws, may be placed

in the large flat-bottomed barges peculiar to the country. Each

raft is put under the charge of so many boors, according to its size,

who live upon it, and direct it towards its destination. As these

men are the feudal slaves of the noble, and as they carry their

provisions with them, although absent for months on their

,
journey, they cost him very little. When they have once set off,

they proceed along the lakes, canals, and rivers, through that

vast extent of country lying betwixt the Biel Ozer or White

Lake and Petersburgh. The rafts are propelled along by sails,

by pushing with paddles, or by horses ; and when on the rivers,

by the currents always running from the intei’ior towards the

sea. In this way, winding along, day and night, they traverse

many hundred versts. The, timber which my friend received,

and marked off, during our journey, was rafted upon the water

of the Biel Ozer or White Lake ;
and in its course towards

Petersburg, in the neighbourhood of which the nobleman had
engaged to deliver it, traced its way along the Korja River,

across the Maria Canal, part of the Onega Lake, the River
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Swer, and from that to the Ladoga Canal. Across these great

lakes, resembling seas in extent, the navigation is at times diffi-

cult and dangerous. Storms and sudden gales of wind fre-

quently occur, driving the vessels and timber-rafts from the

sides into the middle of the lakes, out of sight of land, often

proving destructive to them, and fatal to their crews. In order

to prevent such accidents, Peter the Great set a-going the Lado-

ga Canal ; and after its completion, the vessels which formerly

navigated the lake were conducted along the Canal, protected

from every risk. The rafts having passed along the Lado-

ga Canal, enter the mouth of the River Neva, and the stream

carries them down to Petersburgh.

The timber when collected into the yards of the merchant,

undergoes a farther preparation. Each tree is cut into a square

form on the sides, or reduced to a log, so as to occupy as little

room as possible on shipboard. When that o})eration is finish-

ed, it is floated down to Cronstadt, where it is taken up by

vessels appointed to receive it, and transported into other coun-

tries.

Art. VII .—On the modes Notation of JVeiss, Mohs, and

Hatiy. By A. Levy, Esq. of the Academy of Paris, &c.

Although the geometrical problems afforded by crystallogra-

phy are all very simple, and may be solved by means of one or

more plane or spherical triangles, yet it is convenient to have for-

mulae for the cases which occur most frequently, giving imme-

diately the values of the unknown quantities, in function of the

data of observation. Some of these formulae I have had occa-

sion to investigate, and I now submit them to you for insertion in

your Journal, if you think any benefit may be derived from

them. On this last point, I confess I have myself considerable

doubt, because they have reference to the notation of Hauy, and

because many other modes of expressing the relative position of

secondary planes to those of the primitive, have lately been pro-

posed, which, if generally adopted, would of course render my
investigations comparatively of little use. It is true, that it does

not appear to me that any of these new methods presents a

^degree of simplicity, or any relations to theoretical views, which
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even make it necessary or opportune to alter entirely the lan-

guage of Haiiy. As the object in contemplation is so simplcj

it might have been expected that many different methods would

have arisen
; for the easier a thing is to do^ the greater number

of ways generally are proposed to do itj the differences of which

are insignificant, but to which, however, great importance often

is attached. To be better able to appreciate the comparative

advantages of the new method of designation^ I shall briefly state

in what essentially consist the two principal ones, I mean those

of Professors Weiss and Mohs.

In the first, all the planes of crystals are referred to three

rectangular axes, in all the substances, the primitive form of which

is either a rhomboid, or an oblique rhombic prism, or a doubly

oblique prism. These axes correspond, then, to those of some

octohedron with a rhombic or square base, which may always

be assumed as the primitive. The position of any secondary

plane is then determined, by giving the lengths of the parts of

two of these axes, cut by a parallel plane passing through the

extremity of the other ; and the notation by which, according to

this method, a secondary plane is represented, is ma, nh : c
^

n, h, c, being the lengths of the axes, and ma^ nh, the parts of

the two axes a and h cut off by the parallel plane drawn through

the extremity of the axis c. If the secondary plane be parallel

to one of the axes, to 5, for instance, its corresponding sign will

be I ma : oo5 r c
| ; if parallel to two of the axes, to a and h, it

will be Goa : go 6 : c For substances derived from a rhom-

boid, the method is analogous, one of the axes to which secon-

dary planes are referred, is that of the rhomboid, and there are,

for the sake of symmetry, three others perpendicular to it, in-

clined to one another at an angle of 120°, and corresponding to

the perpendiculars drawn from the extremities of the superior

edges of the rhomboid upon its axis. For substances whose

primitive form is an oblique rhombic prism, or a doubly oblique

prism, this method will require some modification, which has

not hitherto been made. It would, however,' apply to forms

derived from an oblique rhombic piism, if the property of these

forms assumed by Haiiy was found generally to obtain ; for then

the secondary forms miglit be conceived to derive from an oetx?..
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bedroll with a rhombic base, wit'h the occurrence of only half

the number of faces which symmetry would require.

The method of Professor Mohs may be shortly stated to be

this:—For each of his five or six systems of crystallisation, there

are series of secondary forms, the terms of each series having to

one another some simple relation, founded on properties which

have been found to obtain among crystals ; and the sign he uses

to designate any modification, indicates the scries to which that

modification belongs, and its rank in that series *.

Each of these two methods may be contended to have over

Haiiy^s the advantage of not being based upon a theory of the

formation of crystals; but should that be thought an important

objection to Haiiy's designation, it appears to me that his signs

might be retained, without any reference to decrements: they

would not designate, then, the number of rows in breadth and in

height, by the subtraction of which, in the superimposed laminae,

some secondary face is supposed to be produced ; but they would

indicate in what ratio the edges of the primitive are cut by a

plane parallel to the secondary.

The method of Professor Weiss is not yet adapted to two of

the most frequently occurring forms, the oblique rhombic prism,

^nd the doubly oblique prism ; and whatever modifications are

made to fit it to those cases, it does not appear that it will be pos-

sible to use three rectangular axes, consequently all its geome-

trical simplicity and the facility it may now alford for calculation,

of no avail.

The method of Professor Mohs has the advantage of expressihg

some very curious geometrical properties of the secondary forms,

most of which had, I believe, been noticed by Haiiy, in treating

of what he denominates hypothetical primitive form. Thus^

the sign by which Professor Mohs designates the dodecahedron

of the variety paradoocate of carbonate of lime, shews at once

that the inferior edges of this dodecahedron are parallel to the

inferior edges of the rhomboid inverse^, and that its axis is

three times that of the rhomboid, the inferior edges of which

would coincide with the inferior edges of the dodecahedron.

* Se No. V. of this Journal^ and the several papers published by Mr Haidln-

gcr, where this mode of designation is used.
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But these properties are easily deduced from the sign given

by Haiiy for the same modification ; and no greater difiScul-

ty is met with in any other case. The signs of Hauy, as

well as those of Professors Mohs and Weiss, express some pro-

perty of the new modification : they designate, as I mentioned

before, in what proportion the edges of the primitive are cut by

a plane parallel to that modification. Since some property of

the modification must be used to designate it, why, when these

properties are so easily deducible from each other, should the one

be preferred to the other? It appears to me, besides, that the

method of designation of Haiiy has the advantage of shewing, in

the most distinct manner of the three, the position of the secon-

dary planes, with respect to those of the primitive. One incon-

venience peculiar to the method of Professor Mohs is, that the

same modification may be sometimes designated by two different

signs ; and two different forms, as to their position with the pri-

mitive, appear to me to be represented by the same sign. The
property of a modification having its planes tangent to the edges

of another, and that of the simple ratio of the axis of a secondary

form to that of the primitive, when the horizontal projections of

both are equal, which form the base of the signs of this method,

though simple enough in the case of the rhomboid, or of octo-

hedrons with square or rhombic bases, seem far from being so

in every other case. It appears, also, that the observation of a

secondary form in a particular substance, will occasionally intro-

duce a new series in the system of crystallisation to which that

substance belongs.

As to the relative simplicity of these notations, Haiiy’s me-

thod has certainly no disadvantage. The notation of Professor

Weiss is more uniform, but not so simple; and that of Profes-

sor Mohs ^ does not appear simpler, if so simple.

From the preceding considerations, I would conclude, that

there is not apparently sufficient ground to prefer either of the

two new methods to that of Haiiy ; that this last mode of de-

signation may require some alterations, but that they can be in-

* Annexed to this paper will be found the description of a crystal of Eudya-
lite, for which I have given both the signs of Haiiy and Professor Mohs. It is

is one of the simplest cases of Molis, all the rhomboids of that form belonging to

the same series.
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troduced without changing altogether the notation. Indeed,

unless the advantages of a new method be very obvious, ought

we not to adopt that of the man to whom we are indebted for

the science of crystallography ?

The formulae I am now going to explain, will therefore, I

trust, be of some use ; and, at all events, it is easy to deduce

from the results they lead to, the corresponding signs of Profes-

sors Weiss and Mohs.

I shall begin with the forms derived from a rhomboid, which

are so numerous and so interesting. I denote the different parts

of it in the same manner as Haiiy. I designate by (P, P) the

incidence of two of the primitive faces meeting in one of the su-

perior edges by (P, a!) ; the incidence of one of the primitive

faces with the plane whose sign is a\ and which replaces the

summit of the rhomboid by a plane perpendicular to the axis.

The following relation between (P, P) and (P, «'), is imme-

diately obtained

:

/X \ ^ cos i (P, P)
cos ((P, a!)— 90°) =

I shall have occasion to use, in the following investigations,

the tangent of the angle (P, a') — DO"" ;
that is to say, the

angle of one of the primitive faces with the axis ; and in order

to obtain for this new trigonometrical line a formula calculable

by logarithms, I proceed in the following manner :

sin2((P,«')— 90°) =
1 — cos2i(p, P) 3— 4 cos^ I (P, P)

3

1— 2 cos (P, P) sin (P, P) — S sin (P, P) cos (P, P)

3 ~ 3 sin (P, P)

sin (P, P)— sinS(P, P)
3 sin (P, P)

-

6si„^cos(i¥l>
^

_ 2 cos sin (M) _ cos

^ ^ consequently,

.
.
(P,P) (P,P)

6 sin cos cos 3
(P, P)
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tan^((P, «')— 90“) =
sin^((P, a')— 90“)

cos"((P, a')— 90°)

-co.i.2|S.>

4 cos^

’

a formula which may easily be calculated by logarithms. The

(p p\
quantity — cos 3 -- ^ will always be positive ; for the three

equal angles (P, P) of the summit of the rhomboid are together

greater than two right angles, and less than six, consequently

3(P, P)
is greater than one right angle, and less than two, and

/

— cos 3
(p, p)

IS positive.

1 shall first consider the rhomboid derived from the primitive,

and the problem I propose to resolve in this and the following

cases, is the inverse of the one solved by Plaliy in his Treatise

on Crystallography. There he gives formulae to calculate the

incidences of the faces of a secondary form with one another, or

with the planes of another modification, supposing that their in-

dices are known; so that in each particular case where the pa-

rallelism of the edges is not sufficient to determine d priori the

indices of the modification in contemplation, he is obliged to try

in his formulas the substitution of different numbers, till he finds

tliat the incidences calculated are equal or nearly equal to those

which have been observed. This method is uncertain, and may
in many cases be very laborious. I shall endeavour, as I have

already stated, to give formulae to obtain the indices of secon-

dary planes from the immediate data of observation.

Let ABCD, Plate III. Fig. 1. be the principal section of the

primitive, that is, its intersection with a plane passing through

the axis of the rhomboid, two oblique diagonals, AC, BD, and

the two corresponding superior edges AD, CB. Let E be the

middle point of AC, and draw a line parallel to the face of the

secondary rhomboid. This line will be in one of the four posi-

tions EF, EL, EM, EN. In the two first cases, the secondary

rhomboid is said to be the result of a decrement on the superior

angle of the primitive. The only distinction between the two

cases is, that, when the face of a secondary rhomboid is parallel

3
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to EF, the number of rows in breadth is greater than the num-
ber in height

; and the contrary takes place when it is parallel

to EL. The sign by which such rhomboids are represented, is

a**, n being greater than 1 in the first case, and less in the se-

cond ; and ’

AD:AF::w:l; or AD : AL :

:

w

:

1.

When one of the faces of the secondary rhomboid is parallel

either to EM or EN, it is said to be produced by a decrement

in height or breadth, on the inferior angle of the rhomboid, and

the sign corresponding is where n is less than 2, in the first

case, and greater in the latter, and where the following propor-

tions respectively obtain

:

CB:CM::w:l, CB:CN::7i:l.

The formulge relative to the two last cases may, however, be

deduced from those relative to the two first, by considering n as

negative, as it will be evident if we produce EM, EN, till they

meet AD on the other side of A.

It is therefore sufficient to consider the firs : of these four cases.

From E draw EG perpendicular upon AB, this line produced

will pass through D ; from F draw FK perpendicular upon AB ;

we shall have successively

(n— 1) AGATTAK = 9

n
KG

n n 11

KH 2HG _ (n-f-2)HG.
: 9 Ivtjr — ’ therefon

n

2) HG .

n
or AG : HG 1 ;

{n — 1) AG
n

but

AG : HG : : tan AEG : tan HEG : : tan EHG : tan EAG

;

therefore,

tan EHG : tan EAG : : -f S : n — 1 ;
or, which is the same

thing,

tan ((a”, a’) — 90'’) : tan ((P, a!) — 90°) : -f 2 : n— l...(A).

n -j” S ’
’

This proportion will give the value of —-y, and consequent-

ly that of when the incidence of one of the faces of the sccon-
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dary rhomboid with the axis, or with a plane perpendicular ta

it, will be known. It must only be observed in making use of

it, that when one of the faces of the secondary rhomboid is pa-

rallel either to EL or EM ; that is, when the planes of the se-

condary rhomboid are situated above the edges of the primitive,

tan a') — 90°) should be preceded \vith the sign minus.

With this alteration, according as the values of n deduced will

be positive either greater or less than 1
,
or negative either less or

greater than S, we shall have respectively one of the four cases

mentioned. Whenw =:l, the secondary rhomboid becomes a

plane perpendicular to the axis, when n —— % a six-sided

prism.

I± is now easy to obtain a formula giving the value of n in

function of the two angles (P, P), (a”, a”) of the two rhomboids

for we have found generally.

COS'

tan2 ((P,a')— 90°) =

tan^ ((tt”, a') — 90°) =

4 cos^

cos^

(P> P)

a

(a«, a")

a

: we shall have also

. - a”)
4cos^

and, by substitu-

ting these values in the proportion (^A).

COS'
(a”, a”)

2
COS'

(P, P)

COS'^
(a% a”)

COS"
(P, P)

(n + Sf; (n-l)» (B).

a proportion, by means of which we easily find the value of

~ ^ ^ by the use of logarithms, and subsequently that of n,

— 1
®

This formula leads to some curious remarks. If we call q the

quotient of the first term by the second, we shall have

f t
f

y

or =± V?, and consequently two
{n— 1)^ ^ n— 1

different values of n. Therefore a secondary rhomboid of a

given angle (a”, a”) may be derived in two different ways from

the primitive ; and if we call n' the index corresponding to the
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first, and w" that corresponding to the second, we must have

+ 2+ ^ ^ In and hence 7i"= 4
, + l

This expression shews, that when n! is positive, greater than

1 and less than 4, the value of n" is positive, and less than 1

;

that is to say, that, to a rhomboid produced by a decrement in

breadth of less than four rows on the superior angle of the pri-

mitive, corresponds a rhomboid measuring exactly the same

angle, produced by a decrement in height on the same superior

angle. If n' is greater than 4, n” is negative ; that is to say,

that, to the rhomboid produced by a decrement in breadth on

the superior angle of more than four rows, corresponds another

rhomboid measuring the same angle, produced by a decrement

in height on the inferior angle of the primitive. All these results,

as well as those referring to negative values of n\ might easily be

verified by geometrical considerations. There is no difficulty,

by means of the preceding formulae, to determine the index of

a secondary rhomboid, with respect to another secondary rhom-

boid assumed as the primitive. If the incidences of the two se-

condary rhomboids are given, the formula (B) will immediately

give the quantity required. If the indices n', n" of these rhom-

boids, with respect to the primitive, are given, we shall have to

determine the index n'" of the second. With respect to the

first, the following proportion,

(ji (n -f-
in'" 4-

• in'"

which gives for n"' the two following values :

7X'

n' n'' 4- -2
n'" :=.

— {n' n"— 4nf 4- Bnf*— S)

9.71' 7l'' 4- 71' 4- — 4
'

I shall now advert to the dodecahedrons derived from a rhom-

boid. In the forms of this kind derived from a rhomboid,

three of the pyramidal edges meeting at the same summit, are

in the same vertical planes with the axis, as the three oblique

diagonals of the primitive, and the three others in the same ver-

tical planes, at the superior edges. Let ABCD, Fig. be the

primitive rhomboid, and from one of the summits A draw AE,
parallel to two of the pyramidal edges of a dodecahedron

derived from it. These lines, in agreement to the preceding
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remarks, will necessarily meet the first the edge EB, above or be-

low the point E, and the othpr the oblique diagonal CB, above

or below the point C. It is the on relative position of these points

K and G that depends the division of the dodecahedrons, in-

to dodecahedrons produced by decrements on the lateral angles

of the primitive, those resulting from decrements on the superior

edges, from decrements on the inferior edges, and finally those re-

sulting from intermediate decrements. The first case corresponds

to the coincidence of the points K and E, and we shall first inves-

tigate the formulae which relate to it. The sign of such dode-

cahedrons will be placing the index below to distinguish it

from the sign relative to rhomboid, produced on the inferior

angle of the primitive, and it is said to be the result of a decre-

ment by n rows in breadth on the lateral angle of the primitive

;

so that if E and G are joined, and the line EG produced to F,

CA is equal to n times CF. The angle of two faces of this

dodecahedron meeting in a line parallel to the oblique diagonal

AK, will be designated by ; that of two faces meeting

in a line in the same vertical plane, as AC, by {e^ . ; and the

incidence of one of the faces of the upper pyramid upon the

corresponding face below, in the usual way, This un-

derstood, we shall have successively,

sin CAF r= cos CAF = -̂ 1^ .

CAD),
AF ’ AF ^

hence cot CAF = ; from A as a centre describe
sin CAD

a sphere, and let L, M, N be the points, where it meets the lines

AC, AF, AK. In the spherical triangle LMN we shall have

4. 7 Ti/rxT <^ot LM sin LN— cos NLM cos LN , . t xTT./rcot LMN = ; but LNM

000 ___

sin NLM

and NLM = (P, P), substituting, we obtain

w-l- cosCAD . 1 ^ ^ '
1 A^ _ sin CAD • i

i

^ 2 sin (P, F)

lS^^cos(P,P)cos|CAD
sin (P, P)
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_ n + cos CAD — 2 cos (P, P) cos ^ JCAD __

1
2

^ 1 A • (P» P) P)
4 cos I CAD sin ^

^

a a

(P^ P)
ra + 2cos2 1 CAD— 1 — 2 cos^ J CAD (1— 2 siu

" 4cos|CADsbMcos<M
"

’

(P P)
and by observing that S cos J CAD sin - ^ ^ 1 % we shall

; or w = 2 tan COS 2^1.. (C)

have simply

i^n • ^»)

S cos
(P, P)

2

A very simple formulae, which will give the value of the index

n, when the angle {en : e^) will be known, as well as the incidence

of the faces of the primitive. Let R be the point where the

sphere described from the point A mets AG, and O the point

where it meets AB, in the spherical triangle NRO, we shall have

cos NRO = cos NO sin RNO sin RON — cos RNO cos RON,

but

NBO = RNO = ^^4^, NO =(P,a')—90°RON=60°
2

therefore.

cos = cos ((P, a') — 90°) sin sin 60°

COS
2

cos 60°
; or, by observing that

(P P)
cos ((P, a') — 90°) sin 60° cos >

get

cogfe^. i,ut the
2

cos = cos sin - I

formula (C) gives v

cos 2^ sin ” cos ; hence

cos (c„ . c„) = ^
cos — J cos and consequently

* See Mr Brooke’s'Elementary Introduction to Crystallography, p. 36^.
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(EjI . ^ )

(D)
, cos ^(n—1) 2

2 cos I €f^

This formula gives the value of n, without knowing the inci-

dences of the primitive faces, and by means only of the two

angles {e„ . and {e„ : e„). When

(^n • ^n)
COS

n=z3 2

cos
{e„ : en)

z= 1, consequently the two angles (e„.e„) and

2

(e„ : e„) are equal, and the dodecahedron is a right, double, six-

sided pyramid. We may even find the value of the angle of the

primitive by means of the same angles, without knowing the in-

dex of the dodecahedron ; for, in estimating n between the equa-

tions (C) and (D), we easily get

cos
(P. P) _

cos
a -b cos

(e„ : e„)

2
2

a sin
2

( To be continued.)

Art. VIII .—Description ofEudalite. By A. Levy, Esq. Mem-
ber of the Academy of Paris.

As no account of the forms of Eudalite has as yet been pub-

lished, you will perhaps find room in your Journal for the fol-

lowing short description of a very large and well defined crys-

tal of this substance, belonging to Mr Heuland’s collection. I

have also met with the same and simpler varieties in the collection

of Mr Turner.

The form is represented by Fig. 3. PI. Ill, and is obviously de-

rived from a rhomboid. It is the combination of four rhomboids,

with the faces of the two six-sided prisms, which are modifications

of such a primitive form, and a plane,perpendicular to the axis.

Although any one of these four rhomboids might be assumed
as the primitive^, I have found that the simplest laws are ob-
tained for the others, by assuming as such the faces which I have
marked with the letter P. The incidence of P on P, I found

Mr Brooke (Table at end of Introduction to (Crystallography) has given, for

the primitive form of the same substance, an acute rhomboid of 74® 30'.

VOL. XII. NO. 23. JANUARY 1825. E
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to be 73° 40'. An acute rhomboid. Fig. 3. PI. III., of this mea-

surement may, therefore, be considered as the primitive. The
other planes in the figure are marked with the signs designating

the laws of decrements which produce them. In the present

case, ail these signs may be obtained without measurement, on

account of the parallelism of the edges of combination. Thus,

the face P is parallel to the edge of intersection of two of the

faces belonging to the sa,me summit ;
is parallel to the su-

perior edge of the primitive, and is parallel to the superior

edge of the rhomboid The faces d} and the two six-

sided prisms are also determined by the parallelisms they offer,

and their relative positions. The sign of this form, according to

the method of designation of Haliy, is therefore Pa^ e^ e^ (P.

According to Mohs, the same modifications would respectively

be designated by

r, r— QO
,
r—-2, r-j-1, r + go ,

r-— 1, P -f- oo ,

I have calculated the incidences of the secondary faces from

their signs, and the angle 73° 40' of the primitive. They ar^

as follow, and agree within ten minutes with observation.

p,r^
IP =

73°

96

e^

d\ d^

= 63

= 19.6

40'

15

59

44

P, = 112° 33'

h\ 129 34

= 101 40

120

120

a% a' 148 49

90

d\a'^= 90

Art. IX .—On the Cochlea of the Internal Ear qfBirds, By
Dr G. R. Treviranus, Professor of Medicine, Bremen,

Communicated by the Author

structure of the cochlea of the internal ear of birds has

been hitherto principally known by the description of Professor

Scarpa, from which it appears so simple, that it is rather diffi-

cult to comprehend how a class of animals, in which many spe-

cies display an acuter sense of melody and of articulate tones

than most of the Mammalia, should, in respect to the perfection

of this organ, which certainly is principally intended for the re-

ception of the different modifications of audible impressions, be

* Eead before the Wernerian Society, December 18, 1824,
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so far inferior to them. According to Scarpa, this part contains

only a hollow cartilage, in which the nerves of the cochlea ter

minate. I have always considered this description as imperfect,

and have found my opinion confirmed by careful examination

of the internal ear of different birds. In the cochlea of the

Falco lagopus^ Corvus glandarius^ Ardea stellarisy Fringilla

Canaria, and Loxia coccothraustes, I discovered, beneath a cuti-

cular disc or cover, a double row of cuticular folia, on the walls

of which the greater portion of the cochlear nerve is distributed,

while only one branch of it is distributed to the hollow cartilage

of Scarpa. On the contrary, the cochlea of the domestic fowl

had none of these folia, but was simple in its structure. In the

duck, the foliated arrangement was present, but not so decided-

ly marked as in the birds already enumerated. Probably the

same is the case in the goose, but of this I have not satisfied my-

self by actual examination. But Scarpa appears to have exami-

ned only the cochlea of this latter bird, and hence we can explain

how the structure we have pointed out has escaped his attention.

Those birds which are remarkable on account of their acute-

ness of hearing, are those also in which the cochlea is provided

with perfectly formed cochlear plates. By means of the great

number of these plates, a wider space is afforded for the distri-

bution of the cochlear nerve, and probably the space is propor-

tionally greater in birds than in the lamina spiralis of the coch-

lea in quadrupeds.

It is my intention soon to publish a full account of the fact,

because a detailed description, without drawings, would not be

sufficiently intelligible. I may add, for the information of those

who may wish, by actual investigation, to satisfy themselves of

the accuracy of my statement, that, in order to see the cochlear

plates or folia, and the distribution of the cochlear nerve, it is

necessary to harden the ear in spirits of wine, before dissection.

Art. X.-—O/i the Aurora Borealis and Polar Fogs. By
Professor Hansteen *.

I. It is well known that, with us, the Aurora Borealis pre-

sents itself to our view in the following manner. In the NNW.
• From the Norwegian Memoir inserted in the Christiania Journ. of Nat. Hist.

F
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appears a luminous arch, the convex side of which is turned tt?

the zenith, and the extremities of which bend towards the horr-

zon. That part of the circle of the horizon which lies between

its extremities forms a chord of the arch. The segment of the
' circle between the arch and the horizon is, for the most part',

darker than the rest of the sky; sometimes black, sometimes

“dark-grey. The farther you advance towards the north
j

this

' coloured segment becomes less dark, and in the highest latitudes

it becomes altogether undistinguishable. The highest point of

the arch, at least in latitudes not very high, is almost always

found in the magnetic meridian, that vertical plane which passes

through the magnetic pole. In the North American States,

where the westerly variation of the needle is only two degrees,

tlio same luminous arch is seen, but its highest point lies due

north. According to Scoresby’s observations *, on the east coast

of Greenland, in Lat. 65° N., the arch of the Aurora Borealis

lies from north to south, in such a manner that its highest point

is either to the east or west, as the arch lies on the one side or

tlie other of the zenith. This agrees with the remarks of the

missionary Andrew Ginge on the aurora borealis, in the colony

of Good Hope, in Greenland (Lat. 64° 10'" 5') ; with this

difference only, that the arch commonly appears low in the east

or south-east, and more seldom approaches near to the zenith'.

He describes in the following manner such an arch, as seen on

the 12th December 1786. “At half-past 4 p. m. the first faint

•dashes of the aurora borealis arose from the east, which a

quarter of an- hour after reached the zenith, and from that shot

out on all sides. Soon after, these were converted into an arch,

which went through the zenith, and almost touched the horizon

in the north and south. This arch was white, and so brilliant

that it lighted up Baals River, which is a mile broad. At 7 p. m;

the declination had decreased, from mid-day, from 50° 57 to

50° 37', that is, 20P. At half-past 8 the arch disappeared, and

in the south was seen a comb with its teeth upwards. At that

time the declination was 50° 20',” &c.

From the foregoing observations, it is easy to see that this

arch must be a part of a whole luminous ring, hovering over the

surface of the earth at a considerable height, of which every ob-

• Scoresby’s Journal of a Voyage to Greenland,
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setver sees his own portion. We may give an explanation of

this by means of the hour-circle on a globe. Suppose a little

insect creeping round the globe in the 60th parallel, it will only

see a small part of the ring, as the largest portion of it will be

concealed by the globe which forms the insect’s horizon. The

highest part of the arch which in this case it can see will be due

north. If it approach nearer to " the ring, it wall see' a'larger

portion of it; and when it is close under its edge, this will ap-

pear to be in the zenith. If it come nearer the Pole, and within

the ring, the nearest and highest part of the ring will be seen to

the south, just as the ring of the Aurora Borealis was seen at

•Good Hope. Now, were the pole of the earth, or rather a point

of its lengthened axis, the centre of the ring of the Aurora Bo-

realis, the highest point of the arch would be 'seen every where

in the true meridian, or due north. But, as this is not the case,

-since, with us, the highest point of the arch is seen about 20°

west of due north, in North America it is seen due north, and

at Good Hope, in Greenland, to the east, it follows that the

centre of the ring must lie about from 20° to 30° from the Pole

of the earth, in a meridian passing through the States of North

America. And since the arch is sometimes seen in the zenith

near Iceland, and often stretches so far to the south as to pass

the zenith, both here, in Christiania and in Copenhagen, and even

in more southerly regions, it follows that the radius of the ring

of the aurora borealis may extend from 20° to 40° and above.

It is easy now to perceive in what manner the arch of the

aurora borealis will appear in different meridians. If it be

viewed from a point lying in the same meridian with its centre,

its highest point will appear due north ; and if this rise so high

as to pass through the zenith, its extremities will terminate in

the east and west. If, again, it be viewed from a point lying

eastward of the meridian of the ring, as with us in Europe, then

the highest point of the arch wilPmove to the west of the meri-

dian, and the farther the more you advance to the north, till

you come to the same latitude with the centre of the ring, be-

tween 60° and 70°. Here the highest point of the arch will lie

due west ; and if the ring extend so far as to pass through the

observer’s zenith, it will go from north to south, that is, it will

be parallel with the meridian. Such was the case with regard

to the arch seen by Captain Scoresby on the 15th of April io
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Lat, 64° 41'. If the place of the observer be within the circum-

ference of the ring of the aurora borealis, as is the case with the

colonies in the western districts of Greenland, the arch will be

seen to the south, provided the observer be south from its centre,

and to the east, if he be east from it. These rules may be shortly

expressed in the following formula. If the observer be on the

outside of the ring of the aurora borealis, he will see the highest

point of the arch in the same direction with the centre of the

ring : if he be within the ring, the highest point of the arch

will be seen in the direction opposite to that of the centre of the

ring

That the centre of the ring of the aurora borealis does not

coincide with the north pole of the earth, is a very remarkable

fact. This centre coincides as near as possibk with the magnetic

pole in North America, the place of which we have determined

in the first volume of this Journal From this, we are led to

suppose that there must be some connection between the aurora

borealis and the magnetism of the earth. This conjecture is

strengthened by the observations of Captain Cook with respect

to the aurora australis. When that celebrated navigator, on his

second voyage, was sailing round the south pole, he often saw,

in the southern parts of the Indian sea, arches of the aurora

australis, the highest point of which always lay to the south-east,

so long as the ship sailed between the meridian of the Indian

Peninsula and the parallel of 60°, In that region the variation

of the compass is between 30° and 40° W. The highest point

of the arch of the aurora australis coincides here too with the

direction of the needle. But as soon as he approached the meri-

dian of Van Dieman’s Land, where the variation of the compass

,disappears, the highest point of the arch of the aurora australis

• Accounts with regard to the appearances of the aurora borealis in Easter Fin-

mark, as well as observations important to the physical science of the globe in ge-

neral, are expected from Dean Deinboll
||,

and with the more eagerness that these

tracts are seldom visited by men of science, who, besides, when they do visit them,

hurry' back, after a short survey, from regions the winter of which the inhabitant

of the south views with horror.

li
Parish clergyman at Vadsoe, near Wardhuus (the most northerly parish in

^Europe), and lately a much respected and patriotic member of the Norwegian

*Storthing.-.«TRANsi,ATOE,

Christiania Mag. of Nah Hist. p. 19.
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was found, too, in the true meridian. From this it appears that

the centre of the ring of the aurora australis likewise lies at a

considerable distance, from 30° to 40°, from the sonth pole of

the earth, and in a meridian which passes through New Holland.

And here, too, wo have shewn in the first volume of this Jour-

nal% is the sonth magnetic pole to be found.

If there be now an actual connection between the polar lights

and the magnetism of the earth, we should expect to find similar

luminous rings, or at least powerful exhibitions of the polar light

in the northern parts of Siberia, and in the neighbourhood of

Terra del Fuego, that is, at the two extremities of the weaker

magnetic axis of the earth. And we find that this is in reality

the case. Omelin gives a splendid, almost a terrific, description i

of the brilliancy of the aurora borealis, as it is seen in the

north of Siberia, along the coasts of the Frozen Sea between

the rivers Jemsei and Lena, adding, that here seems to be

the true native country of the aurora borealis,” The same

thing says Horrebow, concerning Iceland ; and the author of

the Mirror for Kings, together with all later observers down to

' Ginge, concerning Greenland. We find thus, that, in the north-

ern hemisphere, the polar lights have two different centres, one

in the north-west, lying in the neighbourhood of Hudson’s

Straits ; another in the north-east, lying in the Frozen Sea, north

from Siberia, When Captain Cook sailed round the south pole,

lie saw no where the aurora australis, except in the tract we have

just mentioned, in the Southern Indian Ocean; but the Spanish

navigator Don Antonio de Ulloa mentions, in a letter to Mairan,

that, when he sailed past Cape Horn, in Terra del Fuego, as

often as the thick fog which prevailed there allowed him to see

but a little beyond the ship’s head, he always observed a per-

ceptible illumination towards the south or south-west, which had

altogether the appearance of the polar lights so well known to

him in the northern hemisphere. The Abbe Molina, too, in his

description of the Chiloe Isles, which lie a little to the north

of the south-west coast of America, asserts, that the aurora aus-

tralis was frequently seen there. It appears.^ therefore^ that the

polar lights springfromfour points on the surface of the earthy

Christiania Mag. of Nat, Hist, p. 32o



88 Prof. Hansteen on the Aurora Borealis,

whicfi^ sofar as we have hitherto been able to determine^ coincide

with the magnetic poles of the earth. The larger luminous ring

IS formed round the two opposite poles of the stronger magnetic

axis in North America and New Holland. Whether a similar

ring, as full and as regular, be formed round the poles of the

weaker axis in Siberia and Terra del Fuego, is a matter which,

from the few observations we are able to collect, cannot yet be

so well ascertained.

The arch of the polar light is seldom seen without luminous

beams shooting out from it. From the side of the arch turned

away from the Pole, beams or rather columns of light dart forth

in a direction nearly perpendicular to the arch, and ascend to-

wards the zenith. If these beams are so long as to pass a con-

siderable way beyond the zenith, towards the south, they form,

in the neighbourhood of the zenith, a kind of corona or glory,

which seems to be the point of their union. This corona lies

from 15° to 20° south of the zenith, in such a situation that if

we suppose a vertical plane passing through the highest point of

-the arch, which with us lies about 20° west from the meridian,

and produced so as to pass through the zenith, it will come ex-

actly upon the middle of the corona. And it is a very remark-

able circumstance, that the distance (f this coronafrom the

southern horizon^ is eocactlij equal to the inclination of the needle

at the place ; so that the south pole f the needle 'points directly

to the centre of the corona. Such I found to be the case with

regard to a pretty full aurora borealis, on the 7th of October

1816. The height of the crown was 73° 10'
;

its eastern azi-

muth 12° 11'. With regard to another, on the 8th February

1817, the height of the corona was 74° 39'; its east azimuth

14° 57'. Now, in .Christiania, the variation of the compass is

20°, and the inclination of the needle about 73°. It will be un-

derstood, of course, tliat we cannot determine, with perfect ex-

actness, the situation of so changing a mass of light; and that,

therefore, the small deviations from the direction of the needle

cannot be taken into account. At the moment when the corona

is formed, and the whole heavens have the appearance of a

brilliant cupola, supported by columns of different coloured

light, the aurora borealis displays its full beauty and majesty.

Such exhibitions of these lights, which, in the. period from 1720,
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to about 1790, were pretty frequent, have of late years been

very rare ; and we live in one of the great pauses of this brilliant

phenomenon. We often see but a portion of an arch ; some-

times shooting beams without an arch ; and sometimes only a

faint glimmering towards the north, without distinguishable

beams.

To give the optical explanation of the corona, would be a

subject too extensive for. us to enter on. I shall only briefly

state here, that the formation of the corona can only be ex-

plained, by supposing that the luminous columns shoot from the

surface of the earth in a direction parallel to the inclination of

the needle, and to the direction of the earth’s magnetism; that

they first become luminous when they pass out of our atmos-

phere ; while, in passing through it, they have the opposite ef-

fect of rendering it opaque. By this, we can explain the dark

segment which appears under the arch ; and also this remarkable

fact, that, while the aurora borealis is in play, the sky, which is

now perfectly transparent, may, in less than a minute of time, be

covered with an almost impenetrable veil, which again may va-

nish in a time as short,—a circumstance which, in our northern

regions, may very unexpectedly derange many an astronomical

observation. By this supposition, too, we can explain the dark-

coloured streaks of the aurora borealis, which I myself have fre-

quently observed, and which are mentioned by several persons

who have described these lights in Norway. If we turn the eye

towards the magnetic zenith (if I may be allowed to give this

name to that point in the heavens to which the higher, or, with

us, the Southern Pole of the needle points), we here see the lu-

minous columns from the end ; and, as they are at a considerable

distance from one another, in this situation the eye perceives the

blue arch of the heavens between them. In all other parts of

the sky, we see the luminous columns obliquely ; so that the one

covers the other, which consequently gives them the appearance

of beams darting from the arch, connected in one body. The
following figurative illustrations may make this plain. Suppose

a person lying in a field of rank grass, or in a forest of tall pines,

he will, in this case, see only a circular portion of the sky round

the zenith. The lower part of the sky cannot be seen, con-

cealed by the close standing stalks of the grain, or by the stems
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of the trees, which cover one another. If we hold a brush or a

close heckle in such a manner that the bristles of the one or the

teeth of the other are turned to the eye, round that place where

the direction of the bristles or the teeth coincide with the axis of

the eye, we can perceive the bottom of the brush or the heckle.

In all other places, the bristles and the teeth cover one another,

and conceal the bottom. If we now suppose a plane reaching the

heavens, in the magnetic zenith which I have mentioned, and that

the luminous columns shoot up perpendicularly to this plane, it

will now be easy to perceive, from these examples, why the lu-

minous mass can be seen through in these places, and forms a

sort of corona, towards which all the beams seem to collect.

When the arch of the aurora borealis rises so high in the sky as

to reach the magnetic zenith, it seems then, at this place, to be

broken off, from which we may infer, that the rings of the polar

lights consist of very short luminous cylinders, parallel to the

direction of the magnetism of the earth, which seem only to fonn

one connected luminous mass, because the intermediate spaces

are filled up by rows of luminous cylinders lying behind one an-

other. We see also from this, that the shooting beams which

seem to dart from the arch towards the zenith, properly neither

come from the luminous ring, nor are connected with the lumi-

nous columns, but that each of them, as well as the ring itself,

consists of a great number of short luminous cylinders, lying

close together, and almost parallel % of which each conceals a

part of the one lying before it.

I have already hinted, that there must be some connection

between the aurora borealis and the magnetism of the earth.

Besides the reasons which may be derived from the facts already

mentioned, I mean, that the centre of the luminous rings coin-

cide with the four magnetic poles ; and also, that the luminous

columns shoot parallel to the medium direction of the magnetic

powers at any one place ; that they, beyond all doubt, follow

the laws of repulsion of the magnetic powers, and, consequent-

ly, themselves are magnetic,—there are many other reasons as

strong, if not stronger, of which I shall briefly mention only the

most important.

* They are not completely parallel, as their direction is parallel to the inclina-

tion of the needle, which is diiferent in different places.
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1. When the aurora borealis is vivid, the horizontal magnet

becomes restless, varies in a few minutes from three, four, to five

degrees from its ordinary place, and sometimes gets into a qui-

vering motion, which shews, that, at that time, the magnetic

powers of the earth are in a state of great agitation. % A short

time before the aurora borealis appears, the intensity of the mag-

netism of the earth is apt to rise to an uncommon height ; but

so soon as the aurora borealis begins, in proportion as its force

increases, the intensity of the magnetism of the earth decreases,

recovering its former strength by degrees, often not till the end

of twenty-four hours. These changes are sometimes so sudden,

that I once observed a considerable difference in the space of

from two to three minutes. (The Professor here details an ex-

periment made with a fine magnetic needle, suspended by the

thread of a silk worm. He counted its vibrations to the amount

of 360 ; and dividing this number into equal portions, and com-

paring by a chronometer the time occupied by each portion, he

found a difference in the number of vibrations performed in the

same time, far exceeding any thing which could arise from the

inaccuracy of the observation, proving a difierence during the

time of the experiment in the intensity of the magnetic force.)

From this, he says, it seems to follow, that the polar lights are

the effect of an uncommonly high magnetic intensity, which in-

tensity lets itself off, as it were, by the polar lights, and thus

sinks under its common strength. 3. During the time of a

powerful display of the aurora borealis. Mallet and others have

found no uncommon strength of electricity in the air, which

seem to disprove the hypothesis of Franklin. 4. The Reverend Mr
Steenbuck, who was the editor, and, in a great measure, the au-

thor of the Description of the Kingdom of Norway., published

under the name of Jessen, and who was himself born in the pro-

vince of Trondheim, relates, concerning the arch of the aurora

borealis, that, according to the accounts of old people, this arch

was wont to appear lower on the horizon in Nordland, and near-

er to the true north ; that, since these times, it has risen higher

in the sky, and removed from the meridian towards the west.

This agrees entirely with the change of place of the North

American magnetic pole, by which it lies some nearer to us,

and lies in a plane which forms a larger angle with the meri-
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dian. 5. The Swedish naturalist Wilcke, has remarked, tha;t,

during a vivid borealis, the corona sometimes changes its place,

moving backward and forward several degrees. But since the

place of the corona is determined by the angle formed by the

luminous columns with the surface of the earth, it is evident

that the angle must likewise change. And, in such cases, he

observed, that the inclination of the needle altered in a similar

manner, so that moving up and down, it always pointed to the

centre of the corona. A change in the direction of the earth’s

magnetism, produces also a change in the direction of the lumi-

nous columns.

The perpendicular height of the arch ‘of the aurora borealis

above the surface of the earth, is to be computed from its height

above the horizon, observed at two different places, which lie at

a considerable distance from one another, nearly in the same me-

ridian. From a number of those arches, the cotemporaneous

height of which was observed at Borne, Paris, Copenhagen,

Stockholm, and othei' places, Mr Mairan has found, that the

ring of the polar lights above the surface of the earth, almost

always exceeds 100 geographical miles. The luminous co-

lumns of which the shooting beams consist, have, in all proba-

bility, the same height Consider now the difficulty of am
swering the following questions on any other hypothesis than

what I have suggested : Why do the polar lights spring not

from the poles of the earth, but from four points at a great dis-

tance from the poles ? Why do the direction and intensity of

the earth’s magnetism change so considerably, while the streams

of this light are issuing forth Why is the direction of the lu-

minous columns parallel at every place with the direction of the

magnetism of the earth, or the inclination of the needle ? What

can that material substance be, which has such powerful influ-

ence at so great a height over the surface of the earth ? How
can this, at such a height, produce a certain sound ? From the

manifold experience we have had of this in the north, it must be

considered as a fact admitting of no question. Why do the po-

• When Scoresby talks of the shooting beams appearing to descend to the top-

masts, this can be considered as nothing else but an optical deception. In the

Heavens, the eye has no measure of distance. The sun and moon seem equally

near us, though the first is more than 400 times farther distant than the last.
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kr lights not appear equally powerful every season, but have

periods of from 60 to 100 years, during which they display

themselves with great splendour, after which they have pauses

of nearly equal length ? When we consider, I say, the appa-

rent impossibility of answering these questions, in a satisfactory

manner, on any other hypothesis, and how readily an answer to

the most of them suggests itself, when we adopt a magnetic orL

gin to the polar lights, it seems a matter of course to admit this

hypothesis. Nor is it a new one. All the naturalists who have

had more than a superficial knowledge of magnetism, and who

can be considered as competent judges of this subject, have ad-

mitted it. I Jiave only to mention as the first and chief of these,

Dr Halley ; and next to him the Swedish naturalists Celsius,

Hiorter, Wargentin and Wilcke. If any person can explain

all the external phenomena of the polar lights, by assuming ra-

ther an elastic material fluid, on portions of which the magne-

tism, of the earth can operate according to the known laws of at-

traction and repulsion, there still remains this important ques-

tion, which our present knowledge of the sciences cannot an-

swer, What is this material substance ? Is it electricity in a

neutral state, as we have learned to know it in the insulated gal-

vanic chain in the experiment of Oersted ? or, Is it an elementary

substance, in some other state as yet unknown to us, and on

which the magnetic powers only can act * ?

(To he continued.)

Art. XI.

—

Account of the measures adoptedfor pulling down
the Ruins caused hy the late great Fires at Edinburgh^ on

16^^, and ilth November 1824. Drawn up by a Naval

Officer present. (With Engravings).

It is not the intention of this notice to give any description

of the recent destructive Fires : there was nothing respecting

them, indeed, possessed of any peculiar interest, more than al-

ways attends a great catastrophe of this nature.

* A copious statement of all the known external phenomena of the polar

lights, together with a historical account of their different periods and pauses, will

be found in the second part of my “ Magnetismus der Erde^^ if circumstances

should ever put it in my power to bring this work to light,
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After the fire was extinguished, however, a new source of

alarm arose, from the probable fall of the impending ruins. This

danger extended, in a greater or less degree, over the whole range

of the conflagration. But it was most imminent in two cases,

and in^mediate steps were necessary to prevent them falling in

the wrong direction. These ruins were, the southern gable-end

of the highest house in Edinburgh, situated at the south-eastern

angle of the Parliament Square,—and the back wall of the ad-

joining house, on the eastern side of the square. Both of these

enormous piles towered far above the houses of the Cowgate and

the Old Fish.Market Close, so as to threaten them with imme-

diate destruction.

Captain Head of the Royal Engineers, was ordered by the

Commander in Chief to devise some method for taking down

these ruins, without injury to the neighbouring houses.

The two masses to be destroyed were differently circumstanced.

The great gable, Plate IV. (A), was a tall and comparatively

narrow pile, capable of being pulled down by main force. The
breadth of this gable was 34 feet, and its height about 130 feet.

The other (B), was more than twice as broad as the gable, and

was strongly supported by a considerable portion of another wall

near the middle, running at right angles to it, so as to form

a compact buttress, which effectually offered an obstacle to pul-

ling it down in every direction, but that of the houses behind.

Captain Head determined to pass a chain-cable over the great

gable, in such a manner, that, by the application of a powerful

purchase to one end of the cable, he should draw the upper part

of the ruin towards the square, while, by a judicious adjust-

ment and tightening of the other end, he should prevent the

centre and lower part of the building from bulging outwards, to

the inevitable destruction of the houses below. This idea was
very skilfully put in execution, in the following manner, by Cap-
tain Hope of his Majesty’s ship Brisk, who, with his officers and
crew, co-operated with Captain Head in the most admirable way,

during the whole of these operations.

It is impossible to speak in terms of sufficient admiration of

the gallantry with which the officers and seamen climbed about

the ruins, and exposed themselves to the most imminent danger,

altogether indifferent to the probable consequences.

Some of the seamen were sent to the top of the house adjoin-
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ing the ruin on the west, and by means of a small line which

they threw over the top of the gable at C, the end ofa stronger

rope, to which was affixed a inch hawser, was drawn up.

This was handed down to the Square, and rove through a block

attached to a beam, firmly secured by three pieces of timbeiv

sunk many feet deep in the ground, and supported by a strong

shore (O). It now became a question, whether the chain should

be drawn up from behind the gable, or be sent over from above,

as the line had been in the first instance. Many persons, and

amongst others, the writer of this article, were of the latter opi-

nion ;
but Captain Head, with better judgment, decided upon

dragging the chain up from behind. The iron-cable was ac-

cordingly prepared in a coil, to the eastward of the pile, or

to the left, at D, as seen in the drawing, and the end being

made fast to the hawser, it was pulled up by the seamen apply-

ing their strength to the other end in the Square. The chain, when

drawn over, made a gap 8 or 10 feet deep, by pulling down at

first a portion of the wall, and afterwards by loosening and saw-

ing down the masonry over which it passed (C). When enough

of chain was thus dragged over, a strong purchase, consisting of

two double blocks, was lashed to it, and the end of the rope

was led through a block fastened to the beam. Thus far all

was ready, but a difficulty arose which had not been contem-

plated. The corner of the great gable was studded with pro-

jecting knots, which prevented the bight of the chain (or the

loop, as landsmen express it), which was to embrace the building,

from coming sufficiently far up, to prevent the middle of the

ruin from bulging outwards.

This was remedied, by fixing a small tackle GGr, to the win-

dow of a house to the eastward, and attaching the other block te

the height of the chain,—this being “ bowsed” or drawn up,

kept the chain clear of the corner, which operation was facilitated

by taking off the weight, with another small tackle HH, which^

by tricing up the cliain, kept it clear of the angles of the ruins

and the rubbish on the ground. When things were thus ar-

ranged, they assumed the appearance represented in Plate IV,

All the party employed now took hold of the chain at KKK,
and having drawn it quite tight, passed it several times round

the beam, and fixed it there. This concluded the operations of
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Friday, and relieved the public from all alarm of the great gable

tumbling into the Cowgate.

On Saturday morning, while various minor preparations were

making for drawing down the gable, Captain Head directed a

series of mines^ or shots^ as they are termed by miners^ ,
to be

made in the lower part of the buttress before described, which

supported the east wall B. It was obvious that this pile owed

all its stability to this projecting wall. In the one direction it

acted as a buttress, and in the other, by its immense weight, pre-

vented the wall from tumbling back on the houses. It oc-

curred to Captain Head, that if its base or lower extremity were

blown away, the support would be removed, and the buttress

would instantly be converted into a weight abundantly suffi-

cient to drag the whole down in the direction required. Six

shots were accordingly inserted at the points marked 1, S, 3, 4,

5, 6. ; each being furnished with a match decreasing in length

from that at 1 to that at 6. The intention of which arrange-

ment was, to demolish the foundation gradually, and not by one

great blast, to risk overturning the whole fabric the wrong way.

The whole quantity of powder used was 4J pounds, only fds of

which, or about 3 pounds, were eventually exploded.

At a little after noon, the purchase was manned by Captain

Hope’s people ; and after several very severe tugs by the sea-

men, who were animated to exert themselves by the shouts of

the surrounding multitude, the top of the great gable leaped

from its place into the centre of the building, leaving only a

lofty shaft, extending from the top to the bottom in the most

singular manner. This was subsequently pulled down by the

chain, which, though broken by the first crash of the gable,

w;as sufficiently entangled with the ruins to maintain its hold.

This tall remnant of the wall did not failover, but plumped

directly down by the side of the pillar which remained standing,

to the height of 20 feet from the foundation.

Captain Head now required every one to fall back, and the Par-

liament Square being cleared from end to end, he advanced alone,

and gave the word to light the matches. The pause which ensued

• A mine is generally loaded with a box of powder, whereas, in a shot, the

hole made by the Jumper only is filled with powder.
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was very remarkable ; a deep silence marked, in the strongest

manner, the doubt and anxiety which pervaded the minds of all

the spectators. The first shot drove away a portion of the but-

tress, and threw up a cloud of smoke. This was followed almost

instantly by the second explosion, which completely destroyed

the support, and the whole of the vast pile was observed to be in

motion. At first it seemed merely to tremble, but, in the next

instant, it was seen to writhe to and fro, from top to bottom ;

next, a few loose stones fell ; then the immense stalks of chim-

neys, and the tops of the walls, bowed their heads forwards

the middle and lower parts now seemed all disjointed and power-

less ; and all these motions rapidly accelerating, the whole fabric

came thundering to the ground, with a most prodigious crash,

filling the air, to a great height, with a dense cloud of dust. See

Plate V.

Nothing could be more completely successful -not a single

person was hurt, nor a single building injured, though some

were situated at no more than a few feet from the ruins.

What is particularly remarkable is, that, in no case of the

fall of these walls, did their effects extend to more than a few

yards distance from their bases. This can only be accounted

for, by supposing the stones completely disunited by the decom-

position of the mortar, and the partial calcination of the stones

by the heat, so that the instant the equilibrium was destroyed,

all the parts were left to act independently, and being without

any cohesion, fell straight to the ground

Art, XII .—Memoir on the Millc ofthe Cow-Tree, By Maria-
no de Rivero, and T, B. Boussingault-f**.

MR Laet appears to be the first who has made known, in

Europe, one of the most curious vegetable productions of the

• The engravings (Plates IV, and V.), illustrative of the above description, are

taken from a set of eight admirably executed representations of the ruins after the

fire, published in Edinburgh for the benefit of the sufferers. They are said to be

the work of Mr James Hall, a rising young advocate at the Scotch Bar,—Edit.

*1* Translated from the Spanish,

VOL. XII. KO. 23. JANUARY 1825. G



98 Rivero and Boussingault on the Milk of the Cow-Tree,

equinoctial regions,-—a tree which gives a kind of milk entirely

analogous to that of the cow, and which, for that reason, has

been called Cow-Tree. This singular juice, on account of its

similitude to the milk of animals, in the place of which, Mr Hum-
boldt has seen it used for every domestic purpose on the farm of

Barbula,—has been admired by every traveller. Mr Humboldt,

in the description he has given of it, says, I confess, that, among

the great number of curious phenomena, I have observed in

the course of my travels, there are few which have made a

stronger impression on my mind than the cow-tree. All that

has any connection with milk, all that relates to cereals, inspires

us with an interest which is not simply that of the knowledge of

causes, but which is connected with another series of ideas and

feelings. We cannot, without difficulty, believe, that the hu-

man species can exist without farinaceous substances, nor with-

out the nutritious milk contained in the bosom of a mother,

which is intended for the long weakness of infancy. The star-

chy nature of grains,—an object of religious veneration among

so many ancient and modern nations, is disseminated in the

seeds, and deposited in the roots of vegetables ; milk appears

exclusively to be the production of animal organisation. Such

are the impressions we have received in childhood, and such

is the cause of the astonishment we feel at the sight of the

tree we are going to describe. Here our emotion is not caused

by the dark thick solitudes of woods, nor by the majestic courses

of rivers, nor by those mountains covered with eternal snow ; but

a few drops of a vegetable juice, make us sensible of the power

and fecundity of nature. On the barren declivities of a rock

grows a tree, whose leaves are dry and coriaceous. Its thick lig-

neous roots scarcely enter the rock ; for several months in the

year rain scarcely waters its fan-shaped leaves. The branches

appear dry and dead. But when an incision is made in the

trunk, a sweet and nutritious milk flows from it. It is at the

rising of the sun that the vegetable liquid runs most abundant-

ly. Then the natives and Negroes are seen to come from all

parts, provided with vessels, to receive the milk, which becomes

yellow, and thickens at the surface. Some empty their vessels

under the same tree
;
others carry them to their children. It is

like a shepherd distributing to his family the milk of his flock.
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^Humholdt^ Voyage aux Regions Equinoxiales du Nouveau

Continent^ lib, 5. chap. xvL page 263 et 2641.

If those who possess these precious trees near their habita-

tion, drink with so much pleasure their beneficent juice, with

what delight will the traveller, who penetrates in these high

mountains, appease with it his hunger and thirst ? Thus we have

seen, on the road from Patito to Puerto* Cabello, all these trees

full of incisions, made by the travellers, who seek them with

anxiety. It would be sufficient, it appears to us, that this milk

could be used as an aliment, to value it, and invite to the culti-

vation of the trees which furnish it ; but Nature has been pleased

to make it still more precious and useful ; for, besides contain-

ing so nutritious a constituent as fibrin, it also contains, in abun-

dance, an exquisite kind of wax, which may be extracted with

great facility.

Before we left Europe, Baron Humboldt recommended ns

particularly to make the analysis of this juice; and it is the re-

sult of our experiments we are going to detail.

The milk we have examined is given by the cow-tree, which,

according to Mr Kunth, appears to belong to the family of

Sapotae and is found on the road from Ourmase to the NW. of

Maracovy, on the northern declivities of the Andes, It appears,

that this tree is not peculiar to the Andes on this side of Cara-

cas ; since we have been assured it grows as well in Choco, This

vegetable milk possesses all the physical properties of the milk

of animals; only it is a little thicker, and mixes easily with wa-

ter. When boiled, it does not coagulate, but a thick yellow

pellicle is formed on the surface. Acids do not form with this

milk any coagulum, as with that of the cow. Ammonia gives

• Galactodendrum, cx familia Sapotearum. Arbor 6-7-OrgyaIis. Hamuli te-

retes, glabri, juniores angulati, tenuissime canescenti-pubbrati. Gemmcs termi-

nates, subulat80
,
convolutaj, sericeo-pubescentes. Folia alterna, petiolata, oblonga,

utrinque rotundata, apice brevissime acuminata, integerrima, reticulato-venosa, ve-

nis primariis transversalibus paulo approximatis subparallelis nervoqUe subtus pro-

minentibus, subcoriacea, glaberrima, exsiccata, supra viridia, subtus aureo-fusca,

novem aut decern pollices tonga, vix quatuor pottices lata. Petioli crassi, canalicu-

lati, gtabri, 8 aut 9 tineas tongi. Stipulee nuttae
^
fructus facie drupae jugtandis ?

foetus, gtobosus, viridis, foetus nucibus ! aut monospermus.— in Humboldt
et Bonpland, Nov. Gen. tom. iii. ined.
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no precipitate, and makes it more liquid : this character indicates

the total absence of catechu, since we have observed, that, in

juices containing this ingredient, ammonia precipitates it ; and

that the precipitate washed and dried, possesses the properties

of elastic gum. When left to the contact of air, it is altered,

and acquires an unpleasant smell, similar to that of sour milk ;

a pellicle is formed at the surface, which, triturated with caustic

potash, exhales ammonia. During this decomposition, carbonic

acid is disengaged, and acetic acid is formed, which, very likely,

combines with the ammonia. If some drops of an acid are add-

ed to this milk, it may be exposed to the air, for a long time,

without any alteration. Kept in a bottle, with a crystal stopper,

it does not decompose, but becomes only thicker ; but, by add-

ing a little water, it regains all its properties. In this manner,

we preserve a small quantity of it we have brought from Mara-

cay. Alcohol gives a slight precipitate ; fresh milk reddens blue

paper; it boils at the temperature of 100° centigrade. On
the fire it presents the same phenomena as cow’s milk ; a pellicle

is formed on the surface, which prevents the expansion of aque-

ous vapours : if the evaporation is carried on, for a long time,

drops of oil are formed, which increase in proportion as the water

evaporates, and terminate by forming an oily liquid ; in which

swims a fibrous substance, which dries and contracts with the

increase of the temperature of the oily liquor ; then it exhales

a smell very similar to that of meat fried in oil.

By the action of fire the vegetable milk is separated into two

parts ; one fusible, on account of its greasy nature ; the other

fibrous and infusible. If evaporation is not carried on too fast,

and if the greasy matter is not made to boil, it may be obtained

without any alteration, and possessing the following properties.

This substance is yellowish-white, and translucent
; and has

all the appearance of refined wax of Spain. It is solid at the

common temperature, and does not yield to the pressure of the

finger even at the maximum of temperature in Maracay (31°

cent). It begins to melt at 40° cent. ; and when in complete

fusion, the same thermometer indicates 60°. It is soluble in es-

sential oil ; in turpentine it is also soluble, at a high temperature

;

and, when cold, it separates in two parts, the interior with the
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appearance of grease, the other more liquid. Alcohol, at the

temperature of 40° cent., dissolves it entirely ; but it is precipitated

when it becomes cold. It combines with caustic potash, and

forms a soap ; boiled with ammonia, it forms a soapy unguent.

Nitric acid dissolves it when heated, with disengagement of

nitrous gas ; and a little oxalic acid is formed. This matter ap-

pears to us to have exactly the same properties as the refined wax

of bees ; and we believe it may be applied to the same uses. We
have made with it wax-candles for our own use.

We also examined the fibrous matter which swam in the

wax in fusion ; and, by treating it with the essential oil of sas-

safras and turpentine, we freed it entirely of the wax. To get

rid of the oil, we boiled it in water for a long time, with a

view to volatilize the essential oil. The fibrous matter ob-

tained by this process, retains still a little essential oil ; it is of

a dark grey colour, probably because it is altered by the action

of the wax in fusion ; it is insoluble in boiling water ; it is

fibrous, and without odour
;
placed upon a hot-iron, it melts,

swells, is carbonised, and exhales the smell of burnt meat
;
put

in contact with nitric acid and water, a gas is disengaged, which

is not nitrous gas ; and it is transformed into a yellowish greasy

matter, as is the case when nitrous gas is prepared by the ac-

tion of nitric acid upon flesh. Alcohol does not dissolve it

;

and we have used this liquid to prepare it purer.

By repeatedly boiling the vegetable milk with alcohol, and

decocting the hot liquor, we obtained the fibrous substance.

This white and flexible fibrous matter dissolves easily in di-

luted muriatic acid. From what precedes, it is obvious, that

the substance which is separated from the wax, either by fu-

sion, or the action of alcohol, possesses the same properties as

fibrin; and though it may appear singular to meet, in a ve-

getable product, a substance which has usually been consider-

ed as peculiar to animal matter, we have not the least hesi-

tation to consider it as fibrin, being persuaded it does not differ

from it in any thing Consequently, in the milk of the cow-

tree, wax is mixed with fibrin. It remains now to examine the

* We do not pretend that this substance is exactly identical with the fibrin

extracted from animal matters ; hut it seems to have the same relation to it as ve,-
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liquoFj in which are found the two principles already men-^

tinned.

It is almost impossible to filtrate the milk : the liquor which

passes is, however, sufficiently limpid. We have already said,

that alcohol gives a slight precipitate, and then it may be fil-

trated.

The liquor has a dark colour ; it slightly reddens blue paper

;

when concentrated, it does not, by cooling, deposit crystals

;

when evaporated to the consistence ofjelly, and treated by alcohol

at 40°, a little sugar is dissolved. The remaining mass has a

bitter taste. Dissolved in water, the solution still reddens blue

paper. Ammonia forms a precipitate sufficiently abundant. This

character, added to the bitter taste, made us suspect the pre-

sence of a salt of magnesia. Our conjecture was verified, by

putting a drop of this solution upon' a plate of glass, with, a

little phosphate of ammonia, then mixing the two liquids with

a glass-tube, and forming a letter, the character remained ad-

hering to the glass in the most palpable manner. By this ingeni-

ous process, for which we are indebted to Dr Wollaston, the pre-

sence of one or tv/o hundred parts of magnesia may be detected.

We had now to determine the nature of the acid combined

with the magnesia. We thought it was acetic acid ; but sulphu-

ric acid did not disengage any odour of vinegar, and only car-

bonised the salt of magnesia. We are still ignorant of the nature

of the acid, but we suppose it is not acetic acid.

The matter upon the filter, when dried, assumes the appear-

ance of unrefined wax, and when heated, it exhales the smell of

roasted milk: it is wax mixed with fibrin.

There results from the preceding experiments that the milk of

the cow-tree contains,

1. Wax, 4. A salt of magnesia, not the acetate,

2. Fibrin. 5. A colouring matter.

3. A little sugar.

It contains no albumen, nor curd, nor catechu.

getable albumen has to animal albumen. M. Vauquelin has detected, in the ve-

getable juice of the Carica papaya, a principle which has also a great similitude

with animal fibrin, (Thomson, t. iv. ch. 1. of Fibrins, page 87). Recently we

have examined the fresh juice of Carica papaya, and we have found in it the sub-

stance mentioned by the celebrated French chemist ; it appears to be similar to

that of the milk of the cow-tree.
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Art. XIII.—J Table^ containing the Results of some Observations

made by late Navigators on the Temperature of the Ocean^ at

various depths below its surface

Position. Temperature
of the

Depth
in Fa-
thoms.

Tempera-
ture at the

depth in

preceding
column.

Difference

between the
Temp, of
Surface wa-
ter and that

sounded to.

Names of
Observers.

Latitude.
Longi-
tude.

Air.
Surface

Water.

SO*’ o'n. 5 OE. 40°.0 29°7 120 88.3
0

6.6 Scoresby
79 4 5 4 34.0 29.0 13 31.0 2.0 Ditto

... ... • •• • • • 37 33.8 4.8 Ditto

...
• •• 57 34.5 5.5 Ditto

... ... • •• • •• 100 36.0 7.0 Ditto

... ... • « « 400 36.0 7.0 Ditto
79 4 5 38 38.0 29.0 730 37.0 8.0 Ditto
78 2 0 low. 36.0 32.0 761 38.0 6.0 Ditto
78 0 — 40.5 118 3L0 Lord Mulgrave
77 4 2 30 E. 30.0 29.0 50 29.3 0.3 Scoresby

... • •• • • • 100 31.0 2.0 Ditto
77 15 8 10 16.0 29.3 20 29.3 0.0 Ditto

... • •• • •• 40 29.3 0.0 Ditto
• •• • • • 60 30.0 0.7 Ditto

• • • 100 30.0 0.7 Ditto
76 *34 10 50 25.0 30.0 20 31.0 1.0 Ditto

... • •• • •• 40 35.0 5.0 Ditto
60 34.0 4.0 Ditto

• •• • •• 100 34.7 4.7 Ditto
76 16 10 50 16.0 28.3 20 28.9 0.3 Ditto

• • •

' 50 28.3 0.0 Ditto
• •• • • * 123 30.0 1.7 Ditto

. ...
9*’

0 12.0 28.8 50 31.8 Ditto
... ««» 123 33.8 Ditto
... • •• 230 33.3 Ditto

75 28 60 36 W. —

-

34.0 314 32.0 2.0 Ross
75 2 105 14 31.0 30.0 94 . 31.25 1.75 Parry
73 37 77 28 __ 34.5 80 32.0 2.5 Ross,
73 35 89 1 39.0' 34.0 185 34.0 —— Parry
Winter! Harbour, — 16 4-28.0 5 30.0 2.0 Ditto

72 7 19 11 W. 42.0 34.0 118 29.0 5.0 Ditto
72 5 76 0 31.0 30.5 110 30.25 0.25 Ditto
72 0 73 0 33.0 32.0 75 32.25 0.25 Ditto
71 24 71 0 38.0 35.0 88 33.0 2.0 Ditto
69 0 — 59.5 673 32.0 Lord Mulgrave
68 25 65 0 34.0 32.0 35 31.5 0.5 Parry
68 24 63 32 31.0 30.5 170 30.5 0.0 Ditto

... 63 8 29.0 30.0 318 30.0 Ditto
68 12 60 5 31.5 32.0 770 33.0 1.0 Ditto
68 19 66 5 34.0 32.0 146 34.0 2.0 Ditto
68 0 62 9 34.0 31.0 809 27.0 4.0 Ditto

‘

... 60 0 30.0 34.5 200 33.25 1.25 Ditto
67 0 — 48.5 810 26.0 Lord Mulgrave
61 11 31 12" 48.0 47.5 320 44.25 3.25 Parry
60 44 59 20 — — 100 30.0 — Ross

* This Table was drawn up with great care by a young friend.
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‘ Temperature of the Ocean at various Depths.

Position. Temperature
of the

Depth t

n Fa- c

thorns. I

(

Cempera-
^

ure at the ,

lepth in

^receding
‘

jolumn.

Difference

between the

Temp, of

Surface wa-
ter and that

sounded to.

Names of
Observers.

Latitude.
Longi-
tude.

Air.
Surface

Water.

o ' O f O O 0

60 44 N. 59 20 W. 200 29.0 Ross
• •• 400 28.0 Ditto

• •• • •• 660 25.5 Ditto

59 40 47 46 35.0 37.0 260 39.0 2.0 Parry
58 52 48 12 38.5 38.5 290 38.75 0.25 Ditto

57 44 47 31 46.0 45.0 650 40.5 4.5 Capt. Franklin

57 39 13 31 50.0 49.5 140 47.8 1.7 Parry
57 26 25 11 49.0^- 49.0 130 48.0 1.0 Ditto

57 0 17 52 50.5 50.0 100 49.0 1.0 Ditto
56 59 24 33 49.0 48.5 1020 45.5 3.0 Ditto

39 4 13 8 72.5 69.1 138 56.0 13.1 Kotzebue
39 27 12 57 71.1 68.5 100 56.7 11.8 Ditto

37 3 199 17 63.0 61.0 10 59.5 1.5 Ditto

36 9 148 9 73.0 71.9 25 57.1 14.8 Ditto

• •• • •• • • • 100 52.8 19.1 Ditto

• •• • •• 300 44.0 27.9 Ditto

36 0 15 0 72.5 75.0 95 74.7 1.7 Krusenstern
35 51 147 38 75.0 72.0 100 51.0 21.0 Kotzebue
29 24 199 26 75.0 74.0 100 62.0 12.0 Ditto

27 50 152 22 77.1 77.0 200 51.5 25.5 Ditto

23 3 181 56 78,0 25 75.0 3.0 Krusenstern
... • •• 50 70.5 7.5 Ditto
... • •• ... 125 61.5 6.5 Ditto

20 30 83 30 83.0 1000 45.5 37.5 Sabine

9 25 205 0 85.7 87.4 100 49.5 37.9 Kotzebue
9 21 204 44 84.0 83.0 250 77.0 6.0 Ditto

8 59 204 24 85.0 87.0 100 56.2 30.8 Ditto

2 55 81.0 81.0 10 81.0 0.0 Bladh
2 50 83.1 84.5 20 81.0 3.5 Ditto

0 — 75.5 74.0 85 66.0 8=0 Wales & Bayley
0 177 5 83.0 82.5 300 55.0 27.5 Kotzebue

0 56 S. 146 16 82.0 82.0 100 60.0 22.0 Krusenstern

3 26 7 59 E. 73.0 1000 42.0 31.0 Wauchope
15 26 133 42

W

. 79.8 80.0 10 79.0 l.O Kotzebue
18 17 124 56 79.2 78.5 125 68.5 10.0 • Ditto

24 0 72.5 70.0 80 70.0 0.0 Wales &Bayley
30 39 345 33 68.0 67.0 35 49.5 17.5 Kotzebue
34 44 60.5 59.0 100 57.0 2.0 Wales & Bayley
55 40 47.0 40.5 110 51.5 11.0 Bladh
44 17 57 31 57.6 54.9 196 38.8 16.1 Kotzebue
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Aet« XIV.—Ow the Laws qf Electro-Magnetic Action^ as de-

pending on the Length and Dimensions, qf^ the conducting

Wire, and on the question, Whether Electrical Phenomena are

due to the transmission qf a single or qf a compound fluid ?

By Peter Barlow, F. R. S.

T?HE question or controversy relative to the two hypotheses

on which electrical phenomena are explained, is well understood

;

but still there are such decided proofs advanced by the advo-

cates on either side, in support of their particular doctrines, that

it can hardly be said, although the balance seems to incline on

the side of those who maintain for two distinct fluids, that the

followers of Dr Franklin, who admit only one fluid, are decided-

ly in error.

The following experiments, although directed to another in-

quiry, may perhaps be found to throw some light on this sub-

ject, and therefore it will not be amiss, before entering upon a

detail of them, to point out the views which led me to undertake

them. In a very early stage of electro-magnetic experiments,

it had been suggested, that an instantaneous telegraph might be

established by means of conducting wires and compasses. The

details of this contrivance are so obvious, and the principles on

which it is founded so well understood, that there was only one

question which could render the result doubtful, and this was.

Is there any diminution of effect by lengthening the conducting

wire ? It had been said that the electric fluid, from a common

electrical battery, had been transmitted through a wire four

miles in length, without any sensible diminution of effect, and

to every appearance instantaneously
;
and if this should be found

to be the case with the galvanic circuit, then no question could

be entertained of the practicability and utility of the suggestion

above adverted to. I was, therefore, induced to make the trial,

but I found such a sensible diminution with only SOO feet of

wire, as at once to convince me of the impracticability of the

scheme. It led me, however, to an inquiry as to the cause of

this diminution, and the laws by which it is governed. This,

again, drew my attention to the two hypotheses of electrical ac-

tion adverted to above. For example, if the electric action were

due to a current of a single fluid passing through the wire, and

if none of it were dis>sipated in its course, then one could see no
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reason for any diminution at all, whatever might be the length

of the wire ; and, on the other hand', if the diminished action

were due to such dissipation, then, at that part of the wire near-

est to the positive pole of the battery, the action ought to be

much stronger than at the other extremity, where a less quanti-

ty of the fluid would be returned to the battery than was issued

at the positive pole. This has reference to the hypothesis of a

single fluid, agreeably to Franklin’s theory ; but if we admit the

two fluids issuing from both the extremities of tfte battery, and

still attribute the diminished action to their dissipation, then at

least the power exhibited by the centre of the wire ought to be

much less than that shewn by those parts adjacent to the two

poles of the battery. My object, therefore, thus became to ex-

amine, by means of compass needles, distributed at different dis-

tances along the wire, and with different lengths of the latter,

the power thus exhibited, and to endeavour to determine the

mathematical laws of its action, as depending on the length of

the conducung circuit.

With this view, I procured about 840 feet of copper-wire, a

little stouter than that used for bell-wire, and arranged it as

shewn in Fig. 5. Plate III., where ahcd, a'b'c'd' represent four

upright props, framed in a square, and their ends driven into

the ground, the circumference of each frame being exactly 10

feet. The wire was then brought from P, turned round an up-

right prop at G, whence it passed to the frame E, about which

it was revolved in thirty-seven spiral volutions, from the bottom

upwards, and then passed from b to whence it was made to

run from the top downwards, in 37 volutions about the frame

F : it then proceeded from d to H, where it was turned round,

as at G, to the other extremity N. The whole length of the

wire was thus

PG - 154 feet.

Gc
.

~ 144
374 volutions, frame E, 375
ba
374 volutions, frame F, 375
dn = 144
NH 154

Total 838 feet.

The line ab, a'b\ as also GP, NH, were placed very exactly

in the magnetic meridian, and Gc and HtZ perpendicular to the

same, or east and west. The three compasses on which the
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observations were made^ were situated as shewn at B, C 5
D.

At P and N were placed two cups of mercuryj and from the

battery K proceeded two stout conducting wires, which were

immersed in the cups at P and N ; and, by immersing also the

extremities of the wires at P and N in the same cups, the cir-

cuit was carried through the whole wire. We thus began our

observations on the whole length of 838 feet ; then unwound

two circumferences from each frame, thereby shortening the

circuit 40 feet, or reducing it to 798 feet ; we then unwound

40 feet more, and so on to the end, as detailed in the following-

tabulated results.

There still, however, remained to guard against the variable

power of the battery while the experiments were in progress, which

occupied several hours. This was as follows : Between N and P
was situated another compassA, over which could be placed a short

conducting wire, which, prior to each experiment, was made to

unite the two cups N and P, and its effect on the compass was re-

gistered; immediately after which, the wires P and N were immer-

sed, and the short conductor removed ; by which means the rela-

tive power of the battery became known at each observation ; for

it is shewn in Essay on Magnetic Attractions,” &c. (art. 247.),

that, all other things being the same, while the wire is placed in

the magnetic meridian the power is directly as the tangent of

the needle’s deviation, or rather the latter is as the former. It is

thus easy to compute what the several deviations would have

been, had the power of the battery remained constant, as is done

in Table II. It may be proper to state, that the apparatus em-

ployed was Dr Hare’s calorimeter, and that it was raised out of

the acid after each set of experiments ; that is, as soon as the

battery was immersed, the short conductor was placed in the cups,

and the deviation on the compass A registered. I’his was now
removed, the wires P and N inserted, and the deviations on the

three compasses B, C, D, were registered by three observers,

one at each. The distance of the conducting wire from the

needle was only half an inch. These wires P,N were now removed,

the battery remaining down, and the short wire again inserted,

the compass A registered, and the observation on the other three

compasses taken as before; thus obtaining two sets of observations

at each immersion, corresponding to the distance of half an inch.

Then, in the latter part of the series, the battery being still
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down, the wire at each compass was raised to 1| inches above

the needle, and a double set of observations obtained with this

distance, precisely in the same manner, after which the battery

was raised out of the fluid, while the wire was shortened and

readjusted. This being premised, the following Table of re-

sults will be readily understood.

TABLE (^Experimental Results^ shewing the Deviation of Compass-

Needles at different Distances^
and with different Lengths (ff Con-

ducting Wire.

Length
of con-

ducting
Wire.

Deflec-

tion of

Standard
Compass

A.

Deflection of the other Com-
passes—Distance 4 Inch.

Deflec-

tion of

Standard
Compass

A.

Deflection of the other Com-
passes—Distance I4 Inch.

Deflec-

tion Com-
pass B.

Deflec-

tion Com-
pass C.

Deflec-

tion Com-
pass D.

Deflec-

tionCom-
pass .B.

Deflec-

tionCom-
pass C.

Deflec-

tionCom-
pass D.

Feet. 0 0

21 5 5 44
838 4 21 5 5 5

w 1
25 6 C4 .

798
J 23 64 6 64

25 8 9 71
758-^

L

25 8 9 71
(
r 25 9 10 8

71811

25 8 10 8
i

[

27 8 104 9
678

j
25 8 104 9

[
25 104 11 11

638^
L

26 10 104 io|

f

26 104 104 10
598

j

F

26 10 11 10
L

[

26 104 114 10
558

j
26 104 111 9

[
29 114 13 114

518
-j 29 111 13 124

30 13 14 124
478

j
30 124 14| HI

\
30 14 15| 134

438
j1

30 14 15 13 0 0 0

[

31 14 15| 134 31 3| 3|
3'*

398
jL

30| 144 15| 134 31 34 3| 3

[

31 15 16 144 314 3 4 34
358

-| 32 15 16 14| 314 H 5 4

\
34 16 17 18 35 3 4| 4

318
j

34 16 17 18 35 4 4i 44

278-1
34 17 171 171 36 4 4 4|
34 164 171 171 36 4 5 5

35 18 18| 18 34 ^1 5 H
2381 35 19 184 18 34 5 6 5

34 19 20 18| 34 ^1 ^1 6
1981

334 19 194 174 34 5 5 54

1 RO 344 22 214 204 36 6 6| 7
loo H

344 22 22 204 34 6 7 7

1 1 o '
34 24 23 224 34 7 8 71

llo i 33 24 22 23 34 71 8 74

Oft Jr
324 24 254 25 32 8 9 8|

uo
1 32 23 25 254 32 8 9? 8|



Mr Barlow on the Lctws of Electro-Magnetic Action. 109

On examining these results, the first obvious inference is, that

the diminution of effect due to a greater length of wire is not

owing to an accidental dissipation of the fluid; the compass,

which was more than 400 feet from either extremity of the wire,

being equally affected by the galvanic action, as those which

were only 7 feet distant. Indeed, the central compass appears,

in many cases, to have been more deflected than the others ; but

this, I have little doubt, is due to errors in observation, or per-

haps to the adjustment of the wire. It has been stated, that, in

the greater series of experiments, the wire was only half an inch

from the needle ; and, consequently, any little error in adj list-

ing it, or any slight inflection of the wire just above the needle,

would make a difference fully equal to any of the differences

exhibited in the tabulated results. Moreover, although the four

compasses employed were all as nearly alike as it was possible

to get them, yet there might be slight differences in their action,

which would still farther contribute to increase the other sources,

of error. I »shall therefore assume, that each of the three com-

passes employed in obtaining the results at B, C, D, were equal-

ly affected, and shall take the mean of the six observations made

with each distinct length of wire for a mean result, and the

mean of the two deflections shewn by the standard compass in

each case, for the mean standard measure, as in the following

Table ; and then, assuming that the tangent of the mean angle

of deflection is proportional to the tangent of the deflection

shewn by the standard compass, I shall compute what the seve-

ral mean deflections would have been, had the power of the bat-

tery remained constant as at first, using 21° as the standard in

the larger series of experiments, and 31° in the smaller.

That is, let A and A' be two deflections shewn by the stand-

ard compass under different powers of the battery, and d the

mean deflection corresponding to the power A.' Then, as

tan A : tan tan A :

tan A' tan = tan
tan a'

the mean deflection that would be due to the power A'.

In this way the angles in the fourth and seventh columns have

been computed ; the former being all reduced to the power

=: 21°, and the latter A = 31°.
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Mean Deflection in the 'preceding Table., reduced to one Stand-

ard Power of the Battery^ viz. A

Length
of

Distance of Wire ^ Inch. Distance of Wire 14 Inch.

Observed Mean oh- Reduced to Observed Mean ob- Reduced to
Wire. Standard served De- Standard Standard served De- Standard

Power. flection. A = 21°. Power. flection. A =31°. '

838
O

21
0 /

4 55 4 55
798 24 6 18 5 26
758 25 8 12 6 46
718 25 8 50 7 17
678 26 9 10 7 4
638 254 10 32 8 31
598 26 10 20 8 10
558 26 10 30 8 17
518 29 12 10 8 30
478 30 13 0 8 44
438 30 14 10 9 31 0 O / 0 /

398 30| 14 25 9 25 31 3 20 3 20
358 314 15 10 9 38 314 3 47 3 43
318 34 17 0 9 52 35 4 5 3 31
278 34 17 15 10 1 36 4 25 3 39
238 35 18 20 10 18 34 5 20 4 45
198 33| 18 55 11 8 34 5 25 4 49
158 344 21 25 12 21 35 6 35 4 30
118 334 23 5 13 53 34 7 35 6 46
98 324 24 40 15 37 32 8 32 8 13

Although in these reduced results there are a few discrepan-

cies, some of the numbers being less where they ought to be

greater than the preceding
;
yet these, which may be attributed

to errors and irregularities in the experiments, are not such as

to leave any doubt, that, upon a general view of the question,

there is a certain increase of effect as the wire shortens ; and

it only remains to ascertain according to what function of the

length this increase takes place.

As the tangent of the angle of deflection is the measure of

the electro-magnetic effect, it is natural to refer to this in prefe-

rence to any other trigonometrical line ; and, comparing these

tangents with the lengths, the square root of the latter is the

most simple function of it which seems to approach towards

the required ratio, although perhaps the discrepancies are ra-

ther too great to enable us to say, with confidence, that such is

the law in question. At the same time, the difficulty in redu-

cing such observations to numerical results, arising from the va-

riable power of the battery, and other circumstances, renders it
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necessary for us to admit errors which would not be admissible

in other cases.

If the law we have supposed were the exact law in this case,

then the tangent of each mean angle of deflection, multiplied

by the square root of the length of the wire, would be a con-

stant quantity ; and therefore, conversely, this product or con-

stant quantity in any one case, divided respectively by the square

roots of the several lengths, ought to give the tangents of the

angles of deflections due to these lengths ; and in this way we

are enabled to submit our law to the test of observation, as in

the following Table; in which we have taken tan 15°S7' X \/98

= 2*7659, for the constant quantity in the first series, and

tan 8^ 13' x v^98= 1*4283 in the second series.

Comparison of Computed and Observed Deflections.

Length
of

Wire.

Distance \ Inch. A = 21°. Distance 1^ Inch. A 31°.

Deflection

deduced
from Ob-
servation.

Computed
Deflection

tan 15° 37' V98
Errors.

Deflection

deduced
from db-
servation.

Computed
Deflection

tan 8° 13' a/98
Errors.

VL VL

0 / O / /

838 4 55 5 28 4-0 33

798 5 26 5 35 4-0 7
758 6 46 5 44 —

1

2

718 7 17 5 54 —

1

23

678 7 4 6 4 —

1

0
638 8 31 6 15 —2 16
598 8 10 6 27 —

1

43
558 8 17 6 41 —

1

36
518 8 30 6 56 —

1

34
478 8 44 7 13 —1 31
438 9 81 7 32 -~1 59 O' /

398 9 25 8 1 —

1

24 3 20 4° 6 4-0%6
358 9 38 8 19 —1 19 3 43 4 25 4-0 42
318 9 52 8 49 —

1

3 3 31 4 35 -fl 4
278 10 1 9 25 —0 36 3 39 4 33 -hi 14
238 10 18 10 10 —0 8 4 45 5 17 4-0 32
198 11 8 11 7 —

0

1 4 49 5 48 4-0 59
158 12 21 12 25 4-0 4 4 30 6 39 -hi 59
118 13 53 14 17 + 0 24 6 46 7 29 4-0 43
98 15 37 15 37 0 0 8 13 8 13 0 0

The errors in the fourth and seventh columns are, as has been
already observed, rather too considerable to enable us to decide

with certainty respecting the accuracy of the law assumed ; at

the same time, they are loo small to allow us to suppose that
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the approximation is altogether accidental. Indeed, there can

be no doubt, that the exhibited effect is governed by some law

very nearly the same as that proposed ; and it will remain for

those who insist upon electric phenomena being due to the ac-

tual transmission of material or imponderable fluids, to prove that

their hypothesis is consistent with this law of action, or with one

but slightly different from it.

Experiments to ascertain the Conducting Power of different

Wires, as depending upon their Thiclmesses or Diameters.

I here procured a number of copper and brass wires, each

two feet long, and weighing from 40 grains to near 4000 grains.

An inch at each end was bent at right angles, which inch, after

being well cleaned, and rubbed with nitrate of silver, was im-

mersed in the cups filled with mercury, at N and P, as explain-

ed in the preceding article, and the deflection produced on the

compass was carefully registered ; but in this case, as in the last,

it was necessary to guard against the variable power of the bat-

tery. This was done by employing one fixed wire to ascertain

the relative power before and after each experiment. The weight

of this standard wire was 470 grains for the two feet in length.

Being thus provided, the experiments commenced by immersing

this standard in the cups above mentioned. The result being

registered, the smallest specimen was immersed, and the stand-

ard removed ; then the specimen was removed, and the stand-

ard again immersed,—the mean of the first and third experi-

ment being assumed as the mean standard power of the battery

due to the period when the specinien was in the cups ; and, in

this way, we proceeded from the smallest to the largest copper-

wire, and then from the smallest to the largest brass-wire. The
following are the results, in which the first and the second ob-

servations on the standard wire are placed in adjacent columns,

for the convenience of having their mean value also in an adja-

cent column to the results of the different specimens ; but it

will be understood, that the specimen was always submitted to

trial between the observations on the standard, which latter was

brass, and weighed 470 grains to the two feet in length.
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Experiments on the relative Electro-Magnetic Effect qfdi^ereni

sized Copper-Wires.

Weight
of the

Specimen
in Grains.

Deflection

produced
by Stand-
ard Wire
1st Trial.

Deflection

produced
by Stand-
ard Wire
2d Trial.

‘Mean
Deflection

by
Standard.

Deflection

produced
by the

Specimen.

O Q 0 0

17 39 37 38 25
' 49 35 33 34 31

59 33 31 32 28

70 31 284 29| 28
95 284 ' 274 28 26
140 274 264 27 26
180 264 24 254 254
250 224 23 22| 23
290 23 21 22 22
580 20 21 204 21

1350 21 20 204 20
1590 20 194 19| 194

Experiments on the relative Electro-Magnetic Effect ofdifferent

sized Brass-Wires.

Weight
of the

Specimen
in Grains.

Deflection

produced
by Stand-
ard Wire '

1st Trial.

Deflection

produced
by Stand-
ard Wire
2d Trial.

Mean
Deflection

standard.

Deflection

produced
by the

Specimen.

0 0 0 0
38 33 30 314 264
44 30 29 294 24
80 29 28 284 26
100 28 27 274 234
150 27 26 264 25
250 26 254 25| 254
470 254 24 24| 24
680 24 234 23f 234
1330 23 22 224 22
1580 22 21 214 22
1890 21 2D 21 22
3770 21 21 21 214

On a comparison of these several results, it will be seen, that,

while the conducting wire weighed less than about 1 80 grains to

the two feet in length, its effect on the needle was in defect, in

comparison with that of the standard, which weighed 470 grains

;

but that no power was either gained or lost after this, although

wire was employed weighing nearly 4000 grains, which appears

to be consistent with the deductions made by Professor Cum-
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1 14 Notice regarding the different Character of the

ming, published in the Transactions of the Cambridge Philo-

sophical Society for 1821.

Art. 'KY.^Notice regarding the different Character of the

Waves ofthe Western Ocean^ and ofthe British Seas.

-A.CCORD 1NG to the observations of a gentleman conversant in

marine affairs, there is a remarkable difference in the appear-

ance, and also in the destructive effects, of the waves of the

British Seas, compared with those of the Western Ocean.
^

We doubt not that many will be surprised to be told, that the

waves of the Bay of Biscay do not seem to be so destructive, in

proportion to their great extent and weight, as those of our own

seas. This appears to be owing to the slow pace at which these

oceanic billows roll along in majestic style ; while the surges of

the British seas are quick in their motion, and impinge upon an

obstacle with violent impulse.

In evidence of the fact, it may be remarked, that the great plat-

form of the Tour de Corduan, situate in the Bay of Biscay, at the

entrance of the Garonne, is only about 18 feet above the level

of the sunken rock on which this magnificent structure is erect-

ed ; and that the top of the parapet, or wall of circumvallation,

which includes the store-rooms and other offices of the lighthouse,

does notexceed12 feet above theplatform. Now, although theCor-

duan Rock is ofmuch greater extent than the Edystone or the Bell

Rock, yet, judging from the appearance of things, as represented

in the vignette to Mr Smeaton’s Narrative of the Edystone Light-

house, and the frontispiece to Mr Stevenson’s Account of the Bell

Rock Lighthouse, inboth of which the seas are represented as run-

ning up the building to the height of near 100 feet, we are led to

apprehend, that, underlikecircumstances, the platform atCorduan

would often be completely deluged with water, and that the of-

fices erected upon it would be rendered wholly untenantable.

And such would certainly be the case, but for the less velocity

of the waves of the Bay of Biscay : Occasional seas and sprays

do pass over the parapet-wall in very stormy weather, but not

with such violence as to occasion material inconvenience to the

inhabitants of the Tour de Corduan.
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To convey an idea of the astonishing rapidity and impetuosi-

ty of the surges of the German Ocean, we shall quote a letter

addressed to the Engineer for the Lighthouse Board by Mr
Alexander Macdonald, one of the superintending artificers, who

was residing at the Bell Rock Lighthouse during the storms in

the month of October last.

The gale, at N.NE., which commenced about the 8th (Oc-

tober), has been fully more severe, and the storm of longer du-

ration, than any I have hitherto met with while at the light-

house. The water came upon the house, in an unbroken state,

to the height of the kitchen-windows (61 feet above the Rock),

and the green seas as high as the bed-room windows (76 feet).

At times seas, for I cannot call them sprays, though of a whitish

colour, came above the library-windows, and struck the cornice

(90 feet high) with such force, that, on separating, they darted

to the leeward of the house, which was left, if I may so express

it, at one end of an avenue of water. Indeed the appearance,

in all directions around us, was at times more dreadful and ter-

rific than I have ever before seen it. I really think, upon the

whole, the house feels more firm and entire than when I first

knew it, shortly after it was finished. I cannot perhaps better

express my meaning than by saying, that, when the seas struck

it hard, the sensation now, more than formerly, resembled the

tremulous motion of a perfectly sound substance. The lamp-

glasses in the light-room, and the utensils in the kitchen, were

frequently heard to make a tingling noise during the gale, owing •

to the vibrations of the tower.**’

The violent impetus of these German Ocean waves, which, ac-

cording to the graphic and forcible description of Mr Macdo-.

naldj darted to leeward of the Bell Rock lighthouse, and left

the building, as it were, “ at- one end "of an avenue of water,”

forms a striking contrast to the solemn march of the wide-swell-

ing billows of the Bay of Biscay, which exhaust themselves in

comparative tranquillity around the Tour de Corduan.

We think Mr Macdonald’s idea regarding the increased firm-

ness and stability of a building so situate, is probably correct.

It is evident, that, for a year or two after the erection of this

edifice, the mortar could hardly have taken sufficient band, and

that the fabric would in effect not possess that degree of unity

H S
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and firmness which it may now be supposed to have acquired.

It is also extremely probable, however, that the shaking or tre-

mulous indications would make a deeper impression on the minds
of the inmates of the lighthouse at first, than in later years. To
a stranger such scenes as must be familiar to these people,

perched upon a sunken rock in the middle of the ocean, with
the waves often rising to the height of 60 and 70 feet upon their

circumscribed dwelling, would be truly awful and terrific.

Art. XVI.—Remarks on the Modern Strata. By the Rev.

John Fleming, D. D. F. R. S. E. and M. W. S., Minister of

Flisk.

The history of the Earth, as determined by the documents

of geognosy, gives indications of different epochs, each of which

may be characterised by the peculiarities of the strata which

were then deposited, and the organised beings with which the

Earth was then peopled. The remains of the ancient animals

and vegetables which are now found in these strata, have, in

many cases, been preserved sufficiently entire to furnish the

characters of the species, and enable an attentive observer to re-

cognise the different individuals belonging to them, even when

occupying different beds, and associated with other relics. In

tracing, therefore, the history of any one species^ we find the re-

mains of the individuals belonging to it, dispersed through a

limited series of strata^ neither occurring in those of a more an-

cient, nor in those of a more modern date. The associates of this

species, or the other species, the remains of which occur in the li-

mited series of strata, are in like manner circumscribed in their

geognostical distribution. If we now attend to the position oc-

cupied by the strata of this series, in reference to those of other

or newer series,—their mechanical structure and chemical con-

stitution ; and, if we determine the species of organised beings,

the relics of which are imbedded in the strata of this series, we

may consider the history of the series or group as complete.

The characters of several of such series have, to a considerable

extent, been determined, thereby establishing so many important

epochs in the Earth’s history.

It seems to be determined that the organised species, if con-
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nected with one series, differs from the organised species of every

other series, and that the inorganic materials of the series have

likewise a co-existihg peculiar character.

If we contemplate for a moment the genera of organised be-

ings, we shall find that some of the species belong to the older,

others to the newer series of strata, while some, still living, be-

long to the modern epoch of the Earth. It is of great import-

ance to attend to this distinction. Many geologists of eminence

reason respecting genera instead of species, and, consequently,

fall short of that precision which seems so desirable in geolo-

gical science. Some examples on this subject are given in the

paper on the Testaceous Annelides

In the paper ‘‘ On the Influence of Society on the Distribu-

tion of British Animals,” which appeared in the last number of

this Journal, I entered upon several zoological details, serving

to illustrate the characters of the species belonging to the mo-

dern series of strata, and to demonstrate the imperfection of

that classification whereby these strata are divided into diluvian

and postdiluvian groups. In the present paper, it is my inten-

tion to offer another arrangement, founded, not on considera-

tions connected with the relics imbedded in these strata, but on

the materials of which they consist, and the circumstances which

have operated in producing them.

The surface of the Earth 'is, at present, in an unnatural con-

dition. Mountains rise above the level of the sea, and hollows

exist beneath its level. What those causes have been, so much

in opposition to the known laws of gravitation, which have pro-

duced this unnatural state, we stop not here to inquire. But

we shall be compelled, in prosecuting the object at present in

view, to contemplate those causes which are operating in bring-

ing the Earth into a natural state, by wearing down the project-

ing parts, filling up the hollows, placing the surface every where

at right angles to the direction of gravity, and perfecting the

form of the Earth as a spheroid of equilibrium. It is difficult to

arrange the strata belonging to the modern epoch of the earth’s

history, into subordinate groups, because the different causes

* The publication of the paper here referred to, in the present number of the

Journal, has been prevented by circumstances connected with the late destructive

fire in the neighbourhood of Mr Neill’s printing-office.—Ed,
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operating in their production, act so frequently in concert, that

it is not easy to assign to each its due share. All of them are

subject to considerable irregularities^ occasionally suspending

their influence, or renewing their operations with redoubled

violence. But the situations of these different strata, and the

classes or orders into which they may be distributed, will be

better understood by the following remarks.

1. SolL—The varying conditions of the atmosphere, in refe-

rence to temperature and humidity, exercise a powerful influ-

ence on the inorganic substances exposed to their disintegrating

and decomposing effects. A film of earth is produced fit for the

support and the nourishment of vegetables, which speedily clothe

the surface. The history of the soil (in reference to its compo-

sition and structure), now under the influence of vegetation,

must be studied in connection with the physical and geographi-

cal distribution of plants. The increase of the quantity of car-

bonaceous matter, marks the number of plants which have

flourished and perished. Extensive forests are established in

certain districts, and for ages, by the annual falling of their

leaves, increase the thickness of the stratum by which they are

supported. But this addition to its thickness seems, in some

cases, to impair its fertility. The trees decay, mosses and li-

chens multiply, and the soil, instead of supporting any longer a

forest, receives an addition of a layer of peat. But, in some dis-

tricts the peat has been formed, in the absence of a previously ex-

isting forest, by the growth of the mosses and lichens alone. In

-Zetland, I have observed peat ten feet in thickness, consisting

of the relics of that common moss Trichostomum lanuginosum.,

which continues to flourish vigorously on the decaying remains of

its progenitors, or of itself. There is one difference, however,

prevailing between the forest-peat and the moss-peat^ deserving

of notice. The soil under the former is always of some thick-

ness,—while under the latter it, in many cases, can scarcely be

said to exist. Partial depositions of bog-iron ore and marl occur

in this formation. The marl usually consists of fluviatile shells,

or encrusted masses, and its origin may be traced to springs

holding carbonate of lime in solution.

2. Sand-drift,—The products of the disintegration of inor-

'ganic matter, from whatever cause,—the action of the atmos-
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phere, or the attrition of rivers or the sea,-—are not all equally

favourable for the growth of plants. When the rocks, which

have been disintegrated, consist nearly of pure quartz, and the

result is a siliceous sand, the soil is not only unfit for the growth

of vegetables, but, from its want of cohesion, is not stationary.

The wind regulates its condition. The strata of this division,

in reference to their origin and position, may be divided into

two groups. The first will comprehend the inlcmd sand-drifts^

forming deserts^ striking examples of which occur in Africa and

Asia. To the second, will belong the shore sand-dr^ts^ form-

ing downs, of which our own country presents several well

marked illustrations. The materials, in the latter case, chiefly

consist of sand, derived from granitic or sandstone rocks, and

portions of comminuted shells. Shore sand-drift spreads over

the soil, and destroys its vegetable cover. In some places, I

have seen it forming a thick bed over forest and moss peat

;

the

latter exhibiting unequivocal symptoms of rapid decomposition.

3. Detritus.—Were the elevated portions of the earth, in a

natural state, in reference to gravity, the soil formed by decom-

position and disintegration, would remain in its place, and pro-

tect the subjacent materials from farther changes. But the por-

tions loosened, of whatever size, have a tendency to descend

from their unnatural elevation ; and they are aided in their pro-

gress by the action of rains, frost and snow. The accumulations

which occur, flanking the acclivities of mountain-ranges, are of

this description. The extent of their encroachment on the low

land, and the peculiarities of their arrangement, have usually

been effected by the agency of running water. The rivers, whe-

ther raging in fury during rains and thaws, or gently descend-

ing, during droughts, are still contributing to transport the dis-

integrated materials of the mountains towards the plains, car-

rying forward the larger masses to short distances ; but the mi-

nute portions to their lowest level, to form islands and banks at

the estuary. The strata of detritus thus formed, are necessari-

ly irregular in their composition and structure, and contain the

relics of the animals or vegetables of the river district, or accli-

vity, in which they are situated. Detritus is subject to be co-

vered with soil and sand-drifts ; and, in many cases, repetitions

of these strata have taken place.
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4. aS'27^.—Wherever there are hollows filled with still-water^

whether these support the character of inland-lakes, or of the

sea, processes are going forward, which have a tendency to fill

them up ; and the matter deposited we here venture to term

Sitt.

^ The Lacustrine Silt is, in some instances, saline, arising from

the evaporation which the waters experience during the summer

season. Of these, however, we have no examples in this coun-

try. The more common lacustrine silt, consists of the fine parti-

cles of detritus, carried into the lake by rivers or temporary

streams, and slowly deported from its state of suspension. It

is increased by the supply produced on the margin of the lake

by the disintegration, decomposition, and attrition of the rocks

which prevail. As the lake becomes shallower, plants and ani-

mals multiply, and contribute by their relics, to accelerate the

process. In ordinary cases, this silt consists of an inferior bed

of sand, with an incumbent bed uf peat. In some cases there

is an intervening bed of marl. The marl consists of the relics

of those testaceous mollusca, which feed upon the plants of the

lake, and the animalcula of its waters, including phytivorous and

carnivorous, pulmoniferous and branchiferous species. The
marl-bed likewise receives as the effect of subsidence, the skele-

tons of the animals which have been drowned, while feeding on

the marshy borders of the lake, or have been conveyed into it by

floods. The character of the lowest or earthy bed, depends on

the character of the bed of the lake, and the materials of the sur-

rounding hills. Sometimes it is a sandy-clay, or a clayey-sand

;

while, in other instances, it is a pure clay, consisting chiefly of

aluminous earth, or a pure siliceous mud, usually termed Kaolin.

When a lake of this kind, situate on a level with the sea, and

near the coast, has been filled up, chiefly with earthy matter,

the surface of which has passed into soil, fit for the support of

trees, the seaward barrier may be broken down, drainage by

the tide may take place, followed by subsidence ; and that soil

may be daily covered at flood, which formerly was out of its

reach, and above its level. In a paper published some time ago

in the Transactions of the Royal Society of Edinburgh, vol. ix.

p. 419, I endeavoured to explain the formation of submarine

Jbrests, agreeably to the preceding views. Subsequently, ano-
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ther explanation of these phenomena has been offered by Mr
Henslow, Professor of Mineralogy in the University of Cam-

bridge *. He considers the deluge of Noah as having taken

place by water at that time added to the Earth and that,

since that period, “ this extraneous supply of water'''’ has been

absorbed, to a certain extent, by the solid portion of the Earth

;

but a portion still remains, covering with the sea those forests

which were, in its antediluvian state, above its level. If these

forests grew on rock, the explanation here offered might seem

plausible ; but they are supported by a stratum of lacustrine

silt, and in this respect exhibit a common character. Of the

nature of this supporting stratum, the learned Professor had not

been aware, else it would have led him to assign to the forests

a different origin.

The Carsesy especially those of high level, of the Forth and

the Tay, seem to consist of lacustrine silt, and to have been pro-

duced in a fresh-water lake, to which the sea, in its ordinary

movements, did not extend. The proofs, in support of this opi-

nion, will shortly be laid before the public.

In some cases, the different beds of lacustrine silt seem to

have been repeated, and two or more series, each consisting of

sand (or clay) marl, and peat, occur in the bed of the former

lake. In such cases, the first or lowest layer of peat, may have

been covered by detritus of sand during a flood, placing the lake

in some measure in its original condition ; or the peat itself may
be regarded as detritus, brought from a higher level in the form

of mud.

Marine Silt derives its origin from the detritus of rivers, and

the washing operations taking place on the sea-shore. At the

mouths of rivers, the matter deposited has many of the charac-

ters of detritus, united with those of marine silt. Farther off

the shore, the marine silt is deposited under the influence of cur-

rents, forming shoals or banks, as the Dogger-bank, the Long-

fortus and Jutland-reef in the German ocean. The marine-silt

receives the remains of sea-animals, which, in some instances,,

contribute greatly to its increase, as the coral reefs abundantly

testify. It must likewise, in the case of great floods, receive the

relics of terrestrial animals. Mr Stevenson has published the

• Annals of Philosophy, Nov, 1823, p Sil-.
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results of some very curious and valuable observations on the

marine silt of the German Ocean, in the Wernerian Memoirs,

vol. iii. p. 314.

5. Diluvium.—-Violent movements in the waters of the globe,

both of lakes and of the sea, appear to have taken place at dif-

ferent intervals, and have introduced depositions among the mo-
dern strata of the most interesting kind. These deposits, from

violent inundation, divide themselves into two kinds.

Lacustrine Diluvium.—This seems to have been produced

by the sudden bursting of the barriers of alpine lakes, by which

the waters flowing out in mass have carried before them all the

detached fragments of rock, soil of every kind, detritus, and

silt, and distributed them at the lowest level on the plain. Swit-

zerland has frequently experienced the effects of such sudden

inundations ; and the horizontal shelves of the glens of Locha-

ber, in our own country, give unequivocal indications of similar

occurrences.

The diluvium, in some cases, consists of clay^ deposited in

one unstratified mass, and the contained boulder-stones are as

large at the top as at the bottom of the bed ; circumstances in-

dicating the violent action of the transporting cause. This di-

luvium is known in Scotland by the name of Till. The sand

and gravel usually form small eminences, obviously influenced

in their direction by the neighbouring hills or valleys, and oc-

casionally containing deep cavities, the indications of the eddies

in the torrent by which they were deposited.

In some instances the diluvium consists chiefly of peat, as

happened in the irruption of Solway moss, 16th December

177^, an interesting account of which was published by Dr
Walker in the Phil. Trans, vol. Ixii. p. 123.

These materials seem to have been derived from the strata of

the river district. Hence, even in a comparatively limited

space, the materials of the diluvium may exhibit very different

characters. In the neighbourhood of ray dwelling, where very

extensive depositions of diluvium occur, the materials consist

exclusively of the remains of primary, transition, and old red

sandstone rocks. Ten miles to the south, they as unequivocally

include the relics of the independent coal formation.

In speculating on these changes which have taken place, We
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should bear in mind, that the aspect of the country is now wide-

ly different from that which it must anciently have presented.

There are several facts which lead me to believe, that the Ger-

man Ocean was once an inland lake, on the east side of our cen-

tral chain of primitive rocks ; and that the Minch was another,

on the west side, having, as its barrier against the Atlantic, ano-

ther primitive chain, the wreck of which now forms the Long

Island.

- The organic remains found in this lacustrine diluvium, in-

clude of course those of the animals and plants which occupied

the districts through which the currents passed. In some cases

they seem to be collected together in one spot ; in other cases

they have been found detached.

As in some measure connected with lacustrine diluvium, that

which is produced by waterspouts deserves to be noticed. Many
striking examples of this sort are on record. The effects are

similar to the bursting of ^a lake, and the matter deposited exhi-

bits nearly the same character.

Marine Diluvium .—The evidence proving the origin of this

kind of diluvium, rests on the occurrence of the remains of ma-

rine animals^ in such circumstances as to indicate that the sea

had transported them to their present situations. Many sud-

den risings of the sea have taken place within the period of au-

thentic history, by which shells, and sand, and gravel, have

been placed in situations now considerably removed from the

influence of the tide. Other inundations, of which neither his-

tory nor tradition preserve any memorial, have left their spoils

in some cases far inland, and at higher levels.

-In 1806, I examined a bed of sea-shells which occurs to the

westward of Borrowstounness, on the Forth. At Craigenbuck,

about two miles west from the town, I found it upwards of three

feet in thickness, resting on a bed of small gravel, and elevated

thirty-three feet above high-water mark. The shells belong to

animals still existing in the Frith of Forth. The colnmon oys-

ter and mussel occur in greatest abundance ; besides which were

observed. Patella vulgaris.j Venus pullastra^ Buccinum unda-

tum and lapillus, Turbo littoreus^ and Nerita littoralis T his

* See a description of this bed read before the Wernerian Society 30th Novem-
ber 1811, and published in the Annals of Philosophy for August 1814.
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bed may be traced, nearly at the same elevation, several miles

to the westward, on the south bank of the Forth ; and at Alloa

the same bed occurs, but the shells are in a more broken state,

and occur at a much lower level

Two interesting facts have recently been made public, in all

probability connected with the inundation of the sea, which de-

posited the shells now referred to. In July 1819, the skeleton

of a whale was found imbedded in Lacustrine silt, at the marsh

between the estate of Airthrey, belonging to Sir Robert Aber-

cromby, Baronet, and the estate of Fowls, the property of Ed-

ward Alexander, Esq., near Stirling. The skeleton was about

72 feet long, giving indication of its being a Razor-back, and

was situate 20 feet above the rise of the highest tides in the

Forth Another skeleton of a whale has been discovered, in

similar circumstances, on the opposite side of the Forth, near

Dunmore Park, the seat of the Right Honourable Lord Dun-
more. It probably belonged likewise to a Razor-back, as it is

stated to have measured from 85 to 90 feet in length. It was

situate in the same lacustrine silt, and ‘‘ between 23 and 24feet

higher than the highest tide of the Forth at present“I**.” In the

same bed of lacustrine silt, stags’ horns are occasionally found.

Disposed as we are to connect the bed of marine shells with the

skeletons of the whales, and to consider that one inundation

placed these remains of different marine animals in such pecu-

liar situations ; other relics of the inhabitants of the deep may yet

be looked for on both banks of the Forth and its lateral valleys.

Indications of violent commotions in the German Ocean, oc-

casioning inundations in the connected friths, likewise occur to

the northward. In the Statistical Account of the Parish of

Peterhead, by the Rev. Dr Moir (vol. xvi. p. 558.), it is stated,

that fossil shells are found in great quantities, 20 or SO feet

above the present level of the sea ; and it is remarkable, that

some of them are of a larger size than any that are now to be

found on the coast.” In the account of the Parish of Nig, Ross-

* See Mr Bald’s valuable paper on the Coal Formation of Clackmannanshire,

JVcj'Ti. Mem, i. 484*.

* Mr Bald,

—

Edin. Phil. Journ. vol. i. p. 393.

'f Mr Reddoch,

—

Edin. Phil. Journ. vol. xi. p. 415., (where, by mistake, the

name is printed Keddoch),
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shire, (voi. xiii. p. 21.), it is said, that ‘‘ in the place of Anker-

ville, a part of the property of Mr Cockburn Ross of Shand-

wicke, in a bank removed at more than the distance of a mile

from the sea, and raised many Jeet above its level, there is a

stratum of oyster-shells of considerable extent, and above half a

foot in depth ; they lie about three feet below the surface of the

ground, and, underneath them, thei’e is a stratum of fine sand,

like that on the sea-shore.” In the Transactions c^the Royal

Society of Edinburgh (vol. x. p. 105.), there is a ‘‘ Notice re-

specting the Vertebra of a Whale found in a bed of bluish

clay near Dingwall,” by Sir G. S. Mackenzie, Baronet. The
bone was found in a bed of marine diluvium, consisting of a

dark bluish clay, much mixed with sea-shells, three miles dis-

tant from high-water-mark, and 12feet in height above the level

of the sea. The occurrence of this bone and accompanying shells,

when viewed in connection with the oyster-shells at Ankerville,

in a different part of the Bay of Cromarty, give indications of

an inundation of the sea in that quarter, similar to that which

appears to have taken place in the Frith of Forth, and with

which it was probably cotemporary.

On the west side of the country depositions of marine dilu-

vium have likewise been noticed, corresponding in character with

those on the eastern coast.

On cutting through a bed of sand and clay, which is about

feet above the level of the present bed of the Clyde, nearly

four miles from Glasgow, and in the line of the Ardrossan Ca-

nal, a considerable accumulation of marine shells was met with.

These consist of the common species at present inhabiting the

Frith of Clyde, but at a distance of twenty miles from the spot

where these relics are situate. The notice of this occurrence, by

Captain Laskey, is inserted in the Annals (f Philosophy for

February 1814, vol. hi. p. 150., and Wernerian Memoirs^ vol. iv.

p. 568.

The marine deposits which occur on the banks of Loch Lo-

mond, have been minutely described by Mr James Adamson, in

Wernerian Memoirs^ vol. iv. p. 33k These occur in three dif-

ferent places on the margin of the loch. In one place, the sea-

shells are united with compact calc-tuff,—in the other they are
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imbedded in a brown clay. The species are similar to thoSe

noticed by Captain Laskey, and still common in the estuary of

the Frith of Clyde. They are considered as occurring about

22feet above the present level of the sea.

To these examples of marine diluvium others might be add-

ed, which have been observed in England, as in Essex, &c.

—

Geol. Trans, i. p. 330. And it is probable, that many more re-

main to be investigated. The shells which occur, being those

of the present seas around the British Isles, furnish the means

of distinguishing the modern marine diluvium from depositions

of a similar character, which have taken place during earlier

epochs, and in which the materials are yet in an unconsolidated

state ; as in the different formations above the chalk. The ma-

rine shells, however, in these last, do not belong to the present

race of animals.

6. Volcanic Deposits.—These, whether of lava, ashes, or en-

crustations round the margin of hot-springs, may cover all the

strata already enumerated, or be covered by them. Fortunate-

ly for this country, such deposits, with a single exception, are

absent. On the 20th October 1755, a shower of black dust fell

in Zetland. It resembled lamp-black, but smelled strongly of

sulphur.

—

Phil. Trans, iv. p. 297. A similar dust fell on a

ship belonging to Leith, on the 23d or 24th of October, when

between Zetland and Iceland, and about 25 leagues distant from

the former.

—

Phil. Trans, xlix. p. 510.

In viewing these different groups of modern strata, it is sur-

prising to observe the various causes which may have been con-

cerned in their production, and the intermixture of the indivi-

duals of the animal and vegetable kingdom, of fresh-water and

terrestrial production, with those of the ocean. A most interest-

ing question here presents itself, and one which involves some of

the most important speculations in geology. Are we to consi-

der the causes by which the different modern strata have been

produced, as analogous to those which have contributed to the

formation of the strata, belonging to the more ancient epochs of

the Earth’s history ^ If this question be answered in the affirma-

tive, the occurrence of fresh and salt water deposits in the same

hollow, and the remains of land and sea animals in the same bed,

will cease to excite our surprise
; and many of the irregularities,
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in thickness and extent, and arrangement, which the strata ex-

hibit, will more easily be referred to their true cause. In such

circumstanees, the geologist will discover the importance of at-

tending to the geognostical relations of the modern strata, and

the laws which influence the physical and geographical distribu-

tion of the present races of organised beings ; in order that, by

proceeding from the distinct to the obscure, he may qualify him-

seirfor illustrating, with a greater chance of success, the various

changes which the crust of this globe has undergone.

In examining the peculiar characters of the causes which ope-

rate in the production of the modern strata, we discover, in their

results, three groups possessing very different features. In one

we witness matter brought from an unnatural state, or from.

a

high level above the sea, and deposited in a more natural condi-

tion, or nearer the level of the sea. Such are the depositions of

detritus, lacustrine and marine silt, and lacustrine diluvium.

In another, the causes in operation prevent, in some measure,

the tendency of the wearing and lowering of the elevated parts

of the Earth, and the products are soil and inland sand-drifts. In

a third group, the matter deposited is brought from a natural

condition, near the level of the sea, and elevated into an unna-

tural situation. Such are the products of shore-sand-drifts,—«of

marine inundations, and of volcanic eruptions. How far these

may have mutually counterbalanced one another, in the great

scale, and during the different epochs of the Earth, can scarcely

be satisfactorily determined, in the present state of geological

science

The preceding remarks, on the modern strata, when viewed

in connection with the observations on the extinct and extirpated

animals, published in the last number of the Journal, will, I

hope, serve to throw some light on the modern epoch of the

Earth’s history, and the important geological phenomena which

it embraces.

Manse of Flisk, 1

Bee. 3. 1824<. j

• In a future Number, a view of the Carses in the Forth, Tay, &c,, as con-

nected with the former configuration of the river districts of these rivers, &c., ^

will be given»—



1S8 Prof. Schouw on the Geographic Distribution of Grasses.

Art. XVII .—On the Geographic Distribution of the Graminece;

with Coloured Maps. (Plates VI. and VII.) By Professor

Schouw

The grasses, both in respect of the economy of nature, and

commercial intercourse, are of no small importance. In most

countries, they form the principal part of the exterior covering

of the earth. They materially affect the atmosphere, especially

its quantity of moisture. They support a whole world of in-

sects, and afford the chief nourishment of domestic animals.

They are, on this account, of the utmost consideration in the

breeding of cattle ; and, since the most important of the culti-

vated plants belong to them, they constitute likewise the basis of

agriculture. But the rearing of cattle and of corn is the main

support of states, and determines the degree of culture, mode of

life, and, to a certain extent also, the manner and customs of

particular people. The geographical relations of the gramina

must, therefore, be interesting, . not merely to the botanist, but

to those who occupy themselves with the sciences relating to

man, and the policy of nations. In respect of ornament, this

class plays a very prominent part in the arrangements of nature.

The grasses impart to the plains and hills their lovely green

;

they border the blue waters of the lake ; and, with them, the

spring first puts forth its vegetation.

The Gramina are distinguished by such peculiar marks, that,

even those who have no knowledge of botany easily recognize'

them, the Cyperaceae alone having any resemblance to them
; j

though, from them also, they are separated by a broad line of

distinction not to be mistaken.

The family is very numerous. Persoon’s Synopsis contains

812 species, composing /^th part of all the plants therein enu-

merated. In the system of Raemer and Schultes, there are

1800 ; and, since this work, were it now brought to a conclu-

sion, would probably contain 40,000 in all, it may be assumed

that the grasses form a twenty-second part. It is more than

probable, however, that, in future, the grasses will increase in a

larger ratio than the other phaenerogamic plants, and that per-

haps the just proportion will be as 1 to 20, or as 1 to 16. Greater

* Abridged from Schouw’s Grundzlige einer Allgemeinen Pflanaen Geographie.
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still will be their proportion to vegetation in general, when the

number of individuals is taken into account ; for, in this respect,

the greater number, nay, perhaps, the whole of the other classes,

are inferior.

With regard to the locality in such a large family, very little

can be advanced. Among the grasses there are both land and

water, but no marine, plants. They occur in every soil ; in so-

ciety with others, and alone r the last to such a degree as en-

tirely to occupy considerable districts. Sand appears to be less

favourable to this class
; but even this has species nearly peculiar

to itself.

The diffusion of this family has almost no other limits than

those of the whole vegetable kingdom. Grasses occur under

the Equator ; and Agrostis algida was one of the few plants

which Phipps met with on Spitzbergen. On the mountains of the

south of Europe, Poa disticha^ and other grasses, ascend almost

to the snow-line
;
and, on the Andes, this is also the case with

Poa mulalensis^ and Poa dactyloides.j Deyeuocia rigida^ and

Festuca dasyantha.

The distribution is of greater importance. As to the chief

groups and species, their distribution will then first attain a real

interest, when we shall be in possession of a perfect natural clas-

sification ; for, in this respect we are still, in my opinion, far be-

hind. The division of Beauvois appears to me too artificial

;

and, in that of Brown, the groups Panicem and Poacece are too

large. The best perhaps is that of Kunth, according to which

the grasses are arranged under ten groups. In respect of lati-

tude, the relation of the grasses, in the system of Raemer and

Schultes, in the hot and temperate zone, is the following

:

Grasses.
No. of Species.

Proportion of the Species

to the whole of the Grasses.

Tor. Zone. Temp.Zone. Tor. Zone. Temp. Zone.

Paniceae, 303 103 g—

g

g
Stipaceae, 40 58 5V sV
Agrostideae, - 58 220 1

4

s
Bromeae, 133 554 1 h
Chlorideae, - 78 30 T S
Hordeaceae, - 33 101
Saccharinae, - 120 65 TB
Oryzeae, 10 9 1

1 ^5
Olyreae, ' 4
Barnbusaceae, 3 T37

VOL. XII. NO. ^3. JANVAEY 18^5. I
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Hence it follows, that not one of these groups belongs exclu-

sively to either the one or the other zone ; but that, on account

of the proportionally greater number, the Paniceae^ Chloride^y

Saccharmce^ Oryzeae^ Olyre^e^ and Bombiisaceae, may be regard-

ed as tropical, Agrostidea^ Bromea^ and Hordeacecz^ as extra-

tropical forms]; and that there is, consequently, a considerable*

contrast between the forms of these two zones On the contrary,

the difference between the various continents and degrees of lon-

gitude is inconsiderable. Neither in the torrid nor temperate

zone has any group in the Continent a perceptible preponderance

over another. The result also appears to be the same, on com-

paring the two hemispheres. We know, however, too little of

the Southern to state this precisely. In respect of elevation, the

distribution, according to the degrees of latitude, is very similar

;

for, in the mountains of South America, the proportions of the

larger groups are

:

0—goo
Toises,

200—1100
Toises.

1100—1600
Toises.

Above 1600
Toises.

Paniceae, 39 33 12 1

Agrostideae, - 6 10 23 2

Bromeae, 7 7 37 8
Saccharinae, 16 20 20 2

Between the genera, the contrast is naturally greater, and ma-

nifests itself not only according to the latitude, but also the lon-

gitude. Thus in the torrid zone, the genus Paspalus has a de-

cided preponderance in the new world. Most of the genera,

however, especially the larger, for example, Panicum, Andro-^

pogon^ Chloris^ are every where nearly equal, those that are

peculiar being generally not at all numerous. The generic dif-

ference between North America and the temperate regions of the

European Continent, is very small. In North America, however,

a greater number of tropical forms appears. Between the two tem-

perate zones also, the distinction seems to be by no means consi-

derable. Of36 species from the Cape, 30 occur in the temperate

zone of the Northern Hemisphere; while, in other families. South-

ern Africa has many peculiar to itself. In the extra-tropical part

ofNew Holland, the greater number of genera are found also in

the north (^bout f ds) ; and this appears to be still more the case
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in the southern parts of South America^ as well as-New Zealand.

One of the most extensively distributed genera is Poa. It is

found almost over the whole earth ; and, although it reaches its

maximum in the temperate, has also many species in the torrid

zone.

A tendency to a wider distribution in the family of the

grasses, is- found, not only in the groups and genera, but also in

the species. Among many examples, we particularize only

pago racemosa^ which occurs in the south of Europe, in^ Ara-

bia, in both Indies, and in South America ; Cenchrus echinatus,

Festuca mpurus, Poa megastachyaj Andropogo^ Allionii^ Holciis

Imlepensis^ in the high lands of South America, and in Europe

;

Panicum Crus gallic P, glaucum, Cynodon Dactyhn, Holcus

gryllus, Arundo Ph?'agmites^ and Festuca JluUans, in Europe

and New Holland; Paspalus vaginatus^ in Tranquebar, Ja-

maica, and the Isle of France ; P. fil^ormis in India, Jamaica,

North America
; Rotthollia dimidiata^ in Guinea, at the Cape,

and in Jamaica ; and Imperata arundinacea on the Mediterra-

nean, in India and New Holland.

This family, then, is every where nearly the same, or it has a

tendency to distribution in whole groups, genera, and species (dis-

tributio formis subordinatis conjunctis), to which, however, cer-

tain genera and species form exceptions. The individuals, also,

of several species occur, not unfrequenty mixed (distributio spe-

ciebus mixtis) ; for meadows usually contain many species of the

grasses.

What has been said of the decided influence of the degrees

of latitude on groups and genera, holds also of the habitus of

vegetation in general. The greatest differences between tropical

and extra-tropical grasses appear to be the following

:

1 . The tropical grasses acquire a much greater height and

occasionally assume the appearance of trees. Some species of

Bamhusa are from .50 to 60 feet high.

2. The leaves of the tropical grasses are broader, and ap-

proach more in form to those of the other families of plants. Of
this the species Paspalus affords many examples,

3. Separate sexes are more frequent in the tropical grasses.

Zea^ Sorghum^ Andropogon^ Olyra^ AntMstiria^ Ischmmum^

AEgilops, and many other genera, which only occur in the tor-
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rid zone, and are there found in perfection, are monoecious, or

polygamous. Holcus is perhaps the only extratropical genus

with separate sexes.

4. The flowers are softer, more downy, and elegant.

5. The extra-tropical grasses, on the contrary, far surpass the

tropical in respect of the number of individuals. The compact

grassy turf, which, especially in the colder parts of the tempe-

rate zones, in spring and summer, composes the green meadows

and pastures, is almost entirely awanting in the torrid zone.

The grasses there do not grow crowded together, but, hke other

plants, more dispersed. Already in the southern parts of Eu-

rope, the assimilation to the warmer regions, in this respect, is

by no means inconsiderable. Arundo donax, by its height, re-

minds us of the bamboo ; Saccharum RavemiXy S, Teneriffxy

i mperata arundinacea^ Lagurus ovatus^ Lygeum spartum, and

the species of Stipa, by their soft, downy,,' elegant flowers, and

the species of Andropogon^ jDgilops, &c., by separate sexes,

exhibit tropical qualities. The grasses are also less gregarious,

and meadows seldomer occur, in the south than in the north of

Europe.

As to what relates to the distribution of individuals, the ge-

nerality of species are social plants.

Lastly, Do we wish to know how this family is distributed in

respect of the number of species, and where they reach their

maxima and minima, the following materials may supply, not

indeed either a complete or faithful representation, because the

grasses are not treated of by botanists or travellers in general,

with the same care as the other families ; but they will at least

give some hints towards effecting that object. In Persoon’s Sy-

nopsis, the grasses of the torrid zone form 1-S5th, and those

of the northern temperate zone l-22d of the whole vegetation;

but when it is considered that the grasses of the former have

been less investigated than the European, the quotient would b©

nearly alike in both zones. In the systems of Earner and

Schultes, the tropical are to the European grasses as 2 to S

;

but this is, from a probable conjecture, also the proportion of

all the tropical and extra-tropical plants. In Persoon’s Synopsis

it is as 1 to 2 ; and since the publication of that work, the know-

ledge of the tropical has been enlarged in a greater proportion
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than that of the extra-tropical plants. Although^ however^ the

quotients in the torrid and temperate zones may be nearly

equal upon the whole, when taken in subdivisions there will be

an inequality. In the warm regions of South America, the

grasses, under 200 toises elevation, form from 1-15th to 1-16th of

the whole ; in the West Indies 1-17th; on the river Esquibo, in

‘Zugana, l-12th to l-15th ; on the river Congo, 1-I2th to l-13th

;

in Guyana, 1-lOth
;
(in the three last the local circumstances are

particularly favourable for the grasses) ; in the East Indies, ac-

cording to Brown, l-12th ; in Arabia, l-15th ; and in tropical

New Holland, 1-lOth to 1-11 th. Now, attending to the circum-

stance, that the tropical are scarcely so well known as the other

phaenerogamic plants, it is not improbable that the true quotient

for the torrid zone is 1-1 0th to l-12th. In the warmer parts of the

temperate zone, the grasses appear to form a smaller proportion

of the vegetation ; for, in the extra-tropical parts ©f New Holland

they form l-24th to l-25th, at the Cape l-35th, in Greece 1-15th

to l-iOth, in the Canary Islands l-12th to I-13th, in the Crimea

and Caucasus l-14th to l-15th, in Naples 1-1 1th to l-12th, in

France 1-1 3th, in Harberg 1-Mth, and in Egypt (where, how-

ever, the circumstances are peculiarly favourable) l-8th. Farther

north, the relative numbers seem to rise somewhat higher; in Ger-

many 1-1 3th, in Great Britain 1-1 1th to1-1 2th, inDenmark 1- 10th

to 1-1 1th, in Scandinavia 1-lOth to 1-1 1th, in Kamschatka l-7th

to l-8th, Lapland 1-lOth, Iceland l-8th to 1 -9th, Greenland l-8th

to l-9th, and in North America, according to Pursh, l-14th to

1-1 5th. We may assume, perhaps, as a medium for the warmer

parts of the temperate zone, l-12th to l-14th
;
for the colder, to-

gether with the polar regions, 1-8th to 1-10th. That almost in

every Flora, the quotient is considerably higher than in the works

of Persoon, and of Rgemer and Schultes, affords another proof,

that, in the rule, the distribution of the grasses is more extensive

than that of the other phsenerogamic plants.

In Southern Europe, the number of the grasses seems to di-

minish according to the elevation, for, in the Alpine Flora, they

are only l-18th. The distribution according to the elevation

does not, therefore, accord with that according to the latitude;

in South America the agreement is greater, for the relative num-

bers are, 0 to 200 toises, l-15th to 1-1 6th ; 200 to 1100 toises^
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1-15th to 1-1 6th; 1100 to 1600 toises, 1-11th
; above 1600 toises,

l-14th.

A detailed representation of the distribution of the cultivated

gramina would certainly be very interesting. Here we must re-

strict ourselves to a short and general outline. We shall endea-

vour to specify those gramina which are the prevailing ones in the

large Zones and Continents, mentioning, in passing, those plants

of other families which either supply the place of, or are asso-

ciated with, the different kinds of grain, as the chief article of

food. This distribution is determined, not merely by climate,

but depends on the civilization, industry, and traffic, of the

people, and often on historical events.

Within the northern polar circle, agriculture is found only in

a few places. In Siberia grain reaches at the utmost only to 60°,

in the* eastern part scarcely above 55°, and in Kamtschatka there

is no agriculture even in the most southern parts (51°). The
polar limit of agriculture, on the north-west coast of Amerk*a, ap-

pears to be somewhat higher ; for, in the more southerp Russian

possessions (57° to 58°) barley and rye come to. maturity. On the

east coast of America, it is scarcely above 50° to 52°. Only in

Europe, namely, in Lapland, does the polar limit reach an

unusually high latitude (70°). Beyond this, dried fish, and

here and there potatoes, supply the place of grain.

The grains which extend farthest to the north in Europe are

barley and oats. These, which in the milder climates are not

used for. bread, afford to the inhabitants of the northern parts

of Norway and Sweden, of a part of Siberia and Scotland, their

.chief vegetable nourishment.

Rye is the next which become associated with these. This is

the prevailing grain in a great part of the northern temperate

zone, namely, in the south of Sweden and Norway, Denmark,

and in all the lands bordering on the Baltic ; the north of

Germany, and part of Siberia. In the latter, another very nu-

tritious grain, buckwheat, is very frequently cultivated. In

the zone where rye prevails, wheat is also generally to be found

;

barley being here chiefly cultivated for the manufacture of beer

;

and oats supply food for the horses,

To these there follows a zone in Europe, and Western Asia,

,where rye disappears, and wheat almost exclusively furnishes
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bread. The middle or the south of France, England, part of

Scotland, a part of Germany, Hungary, the Crimea and Caucas-

us, as also the lands ofmiddle Asia, where agriculture is followed,

belong to this zone. Here the vine is also found ; wine supplants

the use of beer; and barley is consequently less raised.

Next comes a district where wheat still abounds, but no

'

longer exclusively furnishes bread ; rice and maize becoming fre-

quent. To this zone belong Portugal, Spain, part of France on

the Mediterranean, Italy and Greece ; further, the countries of

the East, Persia, Northern India, Arabia, Egypt, Nubia, Bar-

bary, and the Canary Islands : in these latter countries, however,

the culture of maize or rice, towards the south, is always more

considerable, and in some of them, several kinds of sorghum

(Dura) and Poa Ahyssinica come to be added. In both these

Tegions of wheat, rye only occurs at a considerable elevation

;

oats, however, more seldom, and at last entirely disappear ; bar-

ley affording food for horses and mules.

In the eastern parts of the Temperate Zone of the Old Con-

tinent, in China and Japan, our northern kinds of grain are very

unfrequent ; and rice is found to predominate. The cause of

this difference between the east and the west of the Old Conti-

nent, appears to be in the manners and peculiarities of the peo-

ple. In North America wheat and rye grow as in Europe, but

more sparingly. Maize is more reared in the western than in the

Old Continent, and rice predominates in the southern provinces

-of the United States,

In the Torrid Zone, maize predominates in America, rice in

Asia, and both these grains in nearly equal quantity in Africa.

The cause of this distribution is, without doubt^ historical ; for

Asia is the native country of rice, and America of maize. In some

situations, especially in the neighbourhood of the Tropics, wheat

is also met with, but always subordinate to these other kinds of

grain. Besides rice and maize, there are, in the Torrid Zone, se-

veral kinds of grain, as well as other plants, which supply the

inhabitants with food, either used along with them, or entirely

occupying their place. Such are, in the New Continent, yams
(Dioscorea alata), the manihot {Jatropha manihot), and the ba-

tatas {Convolvulus hatatas')y the root of which, and the fruit of

the pisang (Bananse, Musoe, sp.), furnish universal articles of
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food. In the same zone, in Africa, doura (sorghum), pisang,

manibot, yams and Arachis hypogaa. In the East Indies and
on the Indian islands, Eleusine coracana, E. stricta, Panicum
Jrumeutaceum

;

several palms and cycadeae, which produce the

sago
;
pisang, yams, batatas, and the bread-fruit (Artocarpus

incisa). In the Islands of the South Sea, grain of every kind dis-

appears,—its place being supplied by the bread-fruit tree, the

pisang, and Jacca pmnatljida. In the tropical parts ofNew Hol-

land there is no agriculture,—the inhabitants living on the pro-

duce of the sago, of various palms, and some species of arum.

In the high lands of South America there is a distribution

similar to that of the degrees of latitude. Maize, indeed, grows

to the height of 7200 feet above the level of the sea, but only

predominates be.twcen 3000 and 6000 of elevation. Below 3000

feet it is associated with the pisang, and the above-mentioned

vegetables ; while, from COOO to 9260 feet, the European grains

abound, wheat in the lower regions, and rye and barley in the

higher; along with which Chcuopodmm Quhioa, as a nutritious

plant, must also be eninnerated. Potatoes alone are cultivated

from 9260 to 12,300 feet.

To the sGuthof the Tropic of Cirpricorn, wherever agriculture is

practised, considerable resemblance with the northern Temperate

Zone may be observed. In the southern parts of Brazil, in Buenos

Ayres, Chili, at the Cape of Good Hope, and in the Temperate

Zone of New Holland, wheat predominates ; barley, however,

and r
3
^e, make their appearance in the southernmost parts of

tliese countries, and in Van Diemaifs Land. In New Zealand

the culture of wheat is said to have been tried with success
; but

the inhabitants avail themselves of the Acrostlclmmfurcaium, as

the main article of sustenance.

Hence, it appears, that, in respect of the predominating kinds

of grain, the earth may be divided into five grand divisions or

kingdoms : The kingdom of rice, of maize, wheat, rye ; and,

lastly, of barley and oats. The three first are the most exten-

sive; the maize has the greatest range of temperature; but rice

may be said to support the greatest number of the human race.

In Plates VI. and VII. these kingdoms are represented by dif-

ferent colours. That the limits in nature are not abrupt, as on

the map, will be obvious to ever}" one. Where, in any particii-
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lar kiogdonij besides the predominating grain, another is also

found to abound, the circumstance is indicated by streaks of

the colour, by which it is elsewhere represented

Art. XVIII .—A Memoir m the Bag or Bladder occasionally

protrudedfrom the mouth of the Dromedary. By Dr Paolo

Savi, Professor of Natural History in the University of

Pisa-f*.

.T?ravellers and naturalists who treat of the Dromedary,

mention, that this animal, in the rutting season, protrudes from

its mouth a bladder (some say two) which contracts and dis-

appears in the act of inspiration. It is singular that hitherto

no one, as far at least as I am aware, has directed his attention

to examine thoroughly and explain the fact, unless in a hypo-

thetical manner.

Wherever he bites, says Tavernier, he carries off the piece,

and from his mouth there issues a white foam, accompanied with

two bladders, which are large and blown up like the bladder of

a hog.— Voyage de Tavernier, tom. i. p. 161. And Buffon,

who may be said to copy him, says, It is then said, that they

foam continually during the rutting season, and that one or two

red vesicles, as large as a hog’s bladder, issue from their mouths.”

—Buffbn, vol. vi. p. 141.

For forty days they scarcely eat any thing, and tw'o large

bladders are continually projected from their mouth, with a very

disagreeable rattling ”—Menagerie du Museum Natioiial
;
par

La Cepede et Cuvier, p. %
Apronto sovente la hocca e caccian fueri una vesica mem-

hranosa rossa che vientra nella alto dell inspirazione.''^—Rau-

zani, Elementi di Zoologia, tom. ii., parte S, p. 596.

The above is all I find written on the subject, and hence, I

• In regard to the coloured maps, we have to notice, that, in some copies, the

red colour is marked Oats, whereas it ought to be Oats and Barley ; and also that

the yellow colour occupies too great a space in Britain and Ireland.

f From Nuovo GiornSle de Litterati, No. xiv. Pisa 1824.— Translated by our

friend Thomas Stewart Traill, Esq.



1S8 Dr Paolo Savi on the Bag^br Bladder occasionally

should think myself inexcusable to naturalists, had I not pro-

cured materials for illustrating and explaining the fact, placed as

I am, in a situation the most suited to note the habits, disposi-

tion and structure of this animal. There is, as is well known,

near Pisa, a breed of camels pertaining to the Crown, in the

district of San Rossore, in an extensive and beautiful plain,

which, defended from the north winds by a mountain chain, al-

ways enjoys a mild temperature.

The soil of this district is chiefly sandy, and abounds in

thickets of evergreen plants, of the species most agreeable to

camels; hence these animals, there enjoying perfect liberty,

suitable food, and living, in short, in circumstances almost- similar

to those of their native country, are perfectly accustomed to the

climate, are in perfect health, and completely perform all their

functions, which can never be the case with camels cooped up

in the menageries of a colder climate, almost the only situations

under which they have been attentively examined by naturalists,

I therefore endeavoured to profit by these favourable circum-

stances as much as possible, especially as I frequently was among

the camels in summer and in winter, both with the females while

suckling their young, and with the males, either feeding at large

in the woods, or led by the camel drivers in agricultural labours,

and had every convenience for examining them attentively, and

studying their natural history. And although the camel be an

aniraaL of which much has been written, yet I have found that

some facts have escaped other observers, and that some things

which have been stated respecting them require correction.

But before entering on the subject, it is necessary to ascer-

tain to what species the camels of St Bossore belong. The best

naturalists admit but two species of the genus Camelus, viz. the

camel with two hunches, Camelus BajCtriamLs; BX\d. thecamel with

a single hump, Camelus Dromedarius. As our camel is furnished

with but one hump, it belongs to the last species; and Professor

Santi, in a memoir Sur les Chamtaux de Pise^ inserted in the

17th volume of the Annales du Aluseum of Paris, for 1811, has

given it the name of Camelus Dromedarius. But Signior

Luigi Porte, who published, in 1815, a memoir Sul Camello

Toscano^ is of tlie opinion of Valmont de Bomare, and of divers
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travellerSj who incline to distinguish three species of camels;

viz. 15^5 The Bactrian Camel ^
with two humps ; ^d^ The Dro^

medary^ with a single hump, a small head, slender legs and

neck, a light body, and gifted with great fleetness ; The

common or Arabian Camel, also with a single hump, with

stronger limbs, a thicker neck and body, and a slower pace

;

and to this species he would refer the Tuscan camel. Yet, it

may be asked, are the distinctive marks between the common

camel and the dromedary sufficient to constitute a species ?

Certainly not. No naturalist will attach to them so much con-

sequence as to make them the diagnostics of a permanent va-

riety, or a species ; and Forskall himself considers the animals

simple varieties of the same species, remarking that the drome-

dary, a camelo (mdgari) non specie sed propagatione differt^

—Forskall, Animalmm Descriptiones, kc. quse in Itinere Orien-

tali observavit. Havni«, 1675, p. 4. Our camel, then, I place

in the species Di^omedarius^ although I admit that the specific

name may not be very suitable, because the name dromedary is

thus not appropriated to a species distinguished for fleetness,

but used generally to denote all camels with a single hump.

Yet, as Linnaeus, Buffon, Cuvier, and all the most approved

naturalists, have adopted this denomination, it would be a diffi-’

cult, as well as an useless task to correct this slight mistake.

Professor Santi, however, does not err in naming the dromedary

the single hunched camel of St Rosso-re; but wishing to deter-'

mine to which of the two varieties of this species it belongs, I
‘

agree in saying with Signior Porte, that ours are the Arabian,

or common, or true camels, and not dromedaries^ since they at

the first glance assimilate to the former in shape and habit.

But, it is now time to return to the guttural bladder of the

dromedary, the original object of this memoir, from which I

have digressed, to enlarge on a discussion, in my opinion, not

without utility, there being many Tuscans still uncertain of the

appropriate name of our camel, although the question has been

for some time decided beyond the Alps.

From all I can collect in the various books I have consulted,

the Bactrian^ or the two hunched camels^ never shew this sac,

which so many have remarked in the dromedary : Ils li'mii

point cette vessie.^ que les dromedairesfont sortir de Imr houchc
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d cette epoqueH ''—La Cepede et Cuvier, Menagerie du Museum^
Art. Chameau^ p. 2. But it is found solely in the dromedary,

and only among the males; and they exhibit it onlyduring the rut-

ting season, that is, in February and March. One of the most

remarkable facts in .the history of the camel, is, as we now know,

the peculiar, and, if I may say, infuriated, state in which they

are found at that season. They then eat very little, and con-

sequently have little food in their immense paunches, which at

other times are so distended ; their belly is smaller, and more dis-

tant from the ground
; they have as it were the paunch retract-

ed, yaucia rltirata as the camel drivers say. The discharge

from the occipital gland ^ is more copious, so that the hair of

the inferior part of the neck is soiled with it. The animal be-

comes thin, and ruminates more slowly, often moving the jaws

on each other without having any thing between the teeth, by

which a sort of disagreeable and sharp grinding is produced.

They void their urine slowly, and receive the stream on their

tail, with which they afterwards sprinkle their backs. They
become restless, and frequently bestow bites and kicks on their

companions, and occasionally on their keepers ; and, lastly, they

project from the sides of their mouth, a membranous body of

a deep flesh-colour, which they generally inflate like a bladder.

Among the different authors who mention this fact, some, as

we have seen, assert that two are observed at the same time,

one on each side of the mouth ; but this is not true. The dro-

medaries do not, and cannot, project more than a single bladder

at any one time. The sight of a female, the very odour of her,

the presence of another male in heat, are sufficient to produce

the phenomenon of the bladder. At first a deep rattling *h is

heard, and then from one side, now from another side, of the

mouth, is projected a red membrane, with variously ramified

vessels, full of air, and sometimes much distended, but which is

again quickly emptied, and reduced to a membranous body,

* This is a conglomerate gland of a reniform shape, about two inches long and

three broad. It lies in the thickness of the skin, so that the rounded part points

to the base of the neck, and its margin to the bead. The lobules which compose

it have each an excretory duct, which opens directly on the surface of the skin,

among the hairs, without uniting with the ducts of the adjacent lobules.

+ GorgogHo-
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pale, wrinkled and pendulous. When reduced to this state the

animal retracts it within the mouth; and, to facilitate this opera-

tion, inclines the head back towards the trunk, at the same time

bringing down the muzzle towards the neck.

The first time that I saw this singular body, it excited much

astonishment ; for I could not imagine whence it proceeded

;

and, as much as I tortured my imagination, I was unable to form

a reasonable conjecture, I was therefore compelled, in order to

satisfy my curiosity, to wait for an opportunity of dissecting a

dromedary ; and this happening at no great interval of time,

what was my surprise to discover that this guttural bladder was

nothing else but an extraordinary development of the uvula ;

an organ in the other mammalia of extremely small size, and

scarcely touching the upper surface of the tongue. On examin-

ing the uvula and other parts of the mouth of the dromedary, I

detected, with great ease, the mechanism by which this organ is

projected from the mouth in the form of a bladder ; and though

such a mechanism be very complicated, those who have an op-

portunity of examining the head of an adult dromedary, will

readily comprehend it, without having read this memoir. But to

make it understood by words alone, through the medium of a

simple description, without having the subject before the eyes,

or without many designs, is not a thing easily to be done, at

least by me ; so complicated are the parts of the fauces of the

dromedary, and so numerous are the circumstances which con-

cur in forming the so-called bladder.

Therefore, through the medium of detailed descriptions, and

by the assistance of a plate in which I have endeavoured to re-

present, in the most favourable point of view, the parts of which

I speak, I shall endeavour to render the origin of the very

curious guttural sac of the dromedary easily comprehended
-f*.

(To be concluded in next Number,)

* See Plate IX. of following Number.

I The Italian anatomists subdivide what is by the British denominated the

arch of the palate into two parts, pilastri or crura of the arches, and areata o#

crown of the arches.
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Art. XIX .—Geological distribution ofthe Fossil Organic Re-

mains enumerated by Baron Von Schlotheim, arranged by

Dr Boue'.

-A.S Baron Von Schlotheim has not arranged the fossils which

he has described according to their geological relations, and has

only promised to do so after the completion of his appendix ; I

have judged it expedient to present a classification of this kind,

under the impression that it cannot but prove highly acceptable

to geologists. Such an attempt may to some, at first sight,

seem unnecessary, but I am persuaded, that this idea will va-

nish, when they are informed, that in the work of this celebrated

naturalist, many of the localities and geological positions are er-

roneously indicated. These mistakes were, to a certain degree,

unavoidable, as he had not visited all the places where the dif-

ferent species occur, but has often been obliged to trust to his

correspondents, or even to the labels of some old collections pur-

chased by him. Besides which, geological classification has

been variously modified, and the secondary formations better de-

fined, since the publication of his Petrefactenkunde.” To
correct some of these errors, I have made use of the geological

details regarding Germany which my own personal observation

and the works of others have furnished me with. In the mean

time, it must be gratifying to every German to be assured, that

when Baron von Schlotheim’s ywk shall be completed, or when

he shall have figured all the species which he has described, his

essay will be one of the finest of the kind, and will contain the

fossils of every formation in Germany. In France and Italy

the labours of the geological zoologists have been almost entire-

ly confined to the fossils of the chalk and tertiary deposits ; and

in England, although the field of observation has been more ex-

tended, the expensiveness of the coloured engravings renders

them, in a great measure, accessible only to the rich, which con-

stitute the smallest portion of the scientific world. It is much
to be wished, that some person would undertake the task of es-

tablishing a correct synonymy between the German, English,

French, and Italian writers on this subject, for, at present, the

science is but a mass of confusion, encumbered with double
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names to designate a single object ; for example, Grypwa- acu-

leata^ Sclotb. is Producius aculeatus^ Sow. ; GrypJiwa columba,

Bgt. is GrypJiwa spirata^ Schloth. ; as well as Grypliwa ratisba-

nensis of the same author ;
Gryphoea cymUuwiy Schloth. is Gry«

pJiwa arcuaia, Lam. This confusion has_ done much to retard

the progress of geology in reference to the secondary formations^

and has contributed so long to delay the acknowledgment of

identity between the zechstein of Germany and the magnesian

limestone of England, of the existence of greensand and chalk

in Germany, the absence of muschelkalk in England, &c.

Brongniarfs visit to Baron von Schlotheim may perhaps hasten

the gratification of our wishes in regard to this subject.

Geological Arrangement of Fossil Organic Remains.

Gfeyvoacke Formation,

Fishes similar to Esox
Belone ?

Trilobites paradoxus,

&c.
Orthoceratites

Cyprsecites vulvarius

C. paradoxus
C. hystericus

Encrinites epithonius

Ammonites
Madreporites
Solenites

Mytulites
Tellinites

Impressions of ^eeds
and Palms.

Transition Limestone.

Trilobites cornigerus

T. paradoxus, &c.

Orthoceratites flexua-

sus

O. falcatus

O. vaginatus
O. regulaiis

O. undulatus
O. cochleatus

O. nodulosus
O. serratus,

Lithuites convolvans
Ammonites primordialTs

A. arietis ?

Nautilites bisiphites

Lenticuhtes ?

Serpulites torquatus.

Helicites delphinuloides

H. gualterianus

H. ellipticus

Helicites trochilinus

H. heliciniformis

Patellites primigenus
P. antiquus
Buccinites arcuatus

B. subcostatus

Muricites turbinatus
Trochilites priscus

T. delpbinulatus
T. globosus

Turbinites duplicatus,

var. os,.

T. angulatus .

Calceobtes sandalinus

Radiolites, &c.

Pholadites caudatiis

Venubtes orbiculatus

Bucardites abbreviatus

B. hystericus

B. cbamseformis
Anomites tbecarius

A. anomalus
Terebratulites striatissi-

mus
T. speciosus

T. intermedins
T. comprimatus
T. vastitus

T. striatulus

T. pecten

T. umbraculum’
T. sarcinulatus

T. Isevigatus

T. aperturatus

T. ostiolatus

T. gryphus
T. rostratus

T. priscus

T. asper

T. explanatus

Terebratulites dissimilis

T. sufFarcinatus

T. helveticus

T. lacunosus
T. variabilis

T. reticulatus

T. vulgaris, var. /3. latus

T. elongatus

T. laxus
T. curvatus.

T. dimidiatus

Poteriosinites crassus,

&c.

Pentacrinites excavatus
P. caryophyUites
P. echinoides

P. e. var. os. major

P. e. var. minor
P. verrucosus

P. V. var. punctata

P. orthoceratoides
P. epithonius
P. tesseratus

P. loricatus

Escharites forniculosu®'

E. miileporatus

E. madreporatus
E. spongites

Fungites patellatus

F. piliatus

F. deformis

F. testudinarius

Porpites hemisph®ricns
P. lenticulatus

Hippurites tnrbinatus
H. mitratus
H. comprimatus
Madreporites hippurinus^

M. truncaUis
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Madreporites tenturatus

M. filatus

M. filatus, var. ct,

M. hexagonatus
M. astroites

M. favosus

M. poriferus

M. stellatus

Milleporites cornigerus

M. cervicornis

M. polyporatus
M. celUporatus

Tubiporites catenarma
T. serpens

T. subulatus

T. nodosus
Spongites favus
Alcyonites texturatus

A. striatus

A. madreporatus
Tentaculites annulatus
T. scalaris ?

Cornulites serpularis.

Coal Formation.

Mytulites carbonarius

Palmacites lanceolatus

P. hexagonatus
P. oculatus

P. verrucosus

P. squamosus
P. quadrangulatus
P. affinis

P. variolatus

P. curvatus
P. incisus

P. sulcatus

P. verticillatus

Casuarinites equisetifor-

mis
C. stellatus

C. rotundifolius

C. truiicatus

C. capillaris

Calamites carinaeformis

C. approximatus
C. remotus
C. interruptus

C. gibbosus

C. nodosus
C. decoratus

C. inermis

C. triquetrus

Filicites cyatheus
F. arborescens

F. affinis

F. mganteus
F* lanceolatus

F. aquilinus

F. tenuifolius

Filicites ptericinus

F. crispus

F. oreopteroidaeus

F. fceminaeformis

F. fragilis

F. adiantoides

F. bermudensiformis
F. muricatus
F. fruticosus

F. aspleniiformis

F. Pluckenetii

F. lonchiticus

F. linguarius

F. osmundaeformis
F. acuminatus
F. vesicularis

Lycopodiolites arbores-

cens

jL. filiciformis

Poacites zeasformis

P. miliaris

P. gramineus
Carpolites ficifonnis

C. alatus.

Coal.

Fishes

Clupea.

Red Secondary Sandstone

or Todliegende.

Lithonylites

Lycopodiolites pinifor-

mis

First Secondary Lime~

stone.

Fishes
Cyprinus In the
Clupea f under-
Stromateus, ^ most

&c. } part.

Monitor and Insects,

(Carabus, &c.)

Trilobites bituminosus
T. problematicus

T. tentaculatus

Trochilinus helicinus

Telhnites dubius
Pleuronectes pusillus

Chamites granulatus
Terebratulites alatus

T. pecten
T. cristatus

T. lacunosus

T. trigonellus

T. pelargonatus
T. communis, var. h. la-

tus

Terebratulites sufilatus

T. elongatus
T. angustus
Gryphites Cymbium,

var.

G, speluncarius

G. aculeatus

Mytulites ceratophagus
M. striatus

Pentacrinites ramosua
Ceratophyllites dubius
C. anceps

Escarites retiformis

Poacites phalaroides

Lycopodiolites funicula-

tus

Algacites orobifonnis

A. frumentarius
Carpolites hemlocinus.

Variegated Sandstone.

Fishes \ . n ,

Bones pn fragments.

Nautilites I in the up-
Pectinites

j
per part.

Monocotyledones
Impressions of Ferns.

Second Secondary Lime-.

stone or MuschelkalJc.

Bones of Amphibia or
Cetacea, of Seadog,
&c.

Bones and scales of
Fishes

Ornithocephalus longi-

rostris

Belemnites paxillosus

Orthoceratites eremita
O. flexuosus

O. vaginatus
O. regularis

Ammonites annulatus

var. oe,. colubrinus vul-

garis

A. amaltheus
A. a. gibbosus

A. nodosus
A. capricornus

A. dorsuosus

A. ornatus

A. papyraceus
NautUites bidorsatus

Dentahtes lae^ds

D. torquatus
Serpulites lithuus

Helicites arietinus

Neritites spiratus

N. paganus
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Lias or GrypMtk Lime-^
Palellites discoides

P. mitratus
Buccinites obSoletus

B. labyiinthicus

B. gregarius

Muricites subcostatus

M. melanoides

M. aluciformis

Strombites denticulatus

Trochilites nodosus,

var. /3.

T. granosus

T. laevis

limbatus

T. acutus

T. solarius

T. cerithius

T. cingulatus

T. obeliscus

Lepadites curvirostris

Myacites ventricosus

M. musculoides

M. mactroides

Solenites mytiloides

Tellinites minutus
T. anceps
Donaciies trigonellus

ot, trigonellites pes-

anseris

/S. t. vulgaris

y. t. simplex

I. t. curvirostris

D. aratus

Venulites donacinus

Arcacites anomalus
A. corbularis

Chamites striatus

C% lineatus

C. ostracinus

C. glaberrimus
Ci ventricosus

C. tellinarius

Pleuronectes Isevigatus

P. discites

P. discus

P. decussatus

Pectinites reticulatus

P. salinarius

Ostracites spondyloides

O. anomius
O. crista-galli difFormis

Craniolites Schraeteri

Terebratulites fragilis

T. f. var. parasiticus

T. lacunosus

T. communis,
var. /3. latus

annulatus

Gryphites cymbium

Gryphites suillus

Mytulites socialis

M. incertus

M. crenatus ?

M. costatus

M. eduliformis

Ecbinites pustulosus

Asteriacites ophiurus

Pentacrinites vulgaris

P. liliiformis

Fungites testudinarius

Hippurites mitratus

Bitubulites irregularis

B. problematicus

Isitolites

Confervae ?

Quadersandsteln.

Muricites
Strombites
BuUacites ovarius

Buccinites

Volutites mitroides

V. elongatus
Turbinites obvolutus

T. regensber^ensis

Lepadites plicatus

Pholadites musculoides
Myacites musculoides
Venulites sinuatus

Bucardites cardissoides

Ostrea crista-galli

Terebratulites acutus

T. labiatus

Gryphites cymbium
Pinnites diluvianus

Musculites sablonatus

Mytilites

Donacites
Pectinites punctatus
P. radiatus

P. reticulatus

Pectinites longicollis

P. anomalus
Chamites transversim

punctatus
Serpulites

Encrinites

Asteriacites lumbricalis

Echnites
Lithoxylites

Bibliolites

LycopodioHtes csespito-

sus

Palmacites annulatus
P. canaliculatus

P. obsoletus

Carpolites malvseformis
C. secalis

Impressions of Ferns.

stone.

Monitor, &c.

Remains of Fishes
Pentacrinites subangu-

laris

P. vulgaris

Encrinites Parkinsonii

Belemnites giganteus

B. paxillosus

B. canaliculatus

Ammonites annulatus

A. bifurcatus

A. ornatus

A. Isevigatus

A. costatus

A. costulatus

A. coronatus

A. macrocephalus
A. noricus

A. angulatus
A. radians

A. natrix

A. divisus

A. collubratus

A. arietis

A. capricornis

A. amaltheus
A. hircinus

A. bipunctatus
if not
in the
Lias,

yet in

the
Jura
Lime-
stone.

Serpulites lumbricalis

S. gordialis

Muricites strombiformis

Turbinites trochiformis

Cerithium
Tellinites sanguinolarius

T. rhaeticus

Donacites trigonius

D. costatus

D. hemicardius
Venulites islandicus

Buccardites hemicardii-

formis

Pleuronectes discites

P. Isevigatus

Pinnites diluvianus

Plagiostoma
Area corbularia

Pectinites priscus

P. antiquus
P. textonius

Ostracites tabulatus

A. lineatus

A. ammonius
A. serpentinus

A. capelhnus

A. striatus

A. depressus
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Ostrsecites crista-galli T. bicanaliculatus G. suillus

O. complicatus T. osteolatus G. carinatus

O. pectiniformis T. helveticus *
. Mytilites^modiolatus

O. eduliformis Gryphites gigas Mytiloides {Brong^')

Terebratulites Ucunosus G. cymbium Algacites granulatus
T. alatus (syn. arcuata, Lam, A. filicoides.

T. rostratus incurva, Sm;,)

(To he continued.)

Art. XX.

—

Geographical Expeditions.— 1. Captain Franklin

and Dr RichardsorCs Arctic Expedition. 2. African Expe-^

diiion under Denham and Clapperton. 3, Antarctic Voyage

(f Captain Weddel. 4. Russian Voyage along the Northern

Shores of Siberia. 5. Captain LyorCs Voyage.

l.-^Captain Franklin and Dr Richardson^s Arctic Expedition,

Captain Franklin, we are informed, has received most satisfac-

tory letters from the wintering chief factors and traders at Hud-
son’s Bay, expressing their earnest desire to forward his enter-

prise to the utmost of their power. Part of his expedition, con-

sisting of three canoes with stores from Canada, under direction

of a chief trader, was seen in good order, and far advanced on

the way to Great Bear Lake, to build a house and lay in stores,

and make other arrangements for his reception. Another part

of his expedition, consisting of three light boats, manned by

English seamen and Highlanders from the island of Isla, landed

at York Factory, and proceeded into the interior, under the con-

duct of experienced guides, furnished by the Hudson’s Bay

Company. The crews of these boats will be employed, during

the winter, in laying up provisions on Captain Franklin’s line of

route. They will move on in the spring ; but the quicker move-

ments of the commander of the expedition, and the more early

opening of the navigation to the southward, will enable him to

overtake them before they reach Great Slave Lake. The Fur

Company has lately sent exploring parties into the northern

ranges of the Rocky Mountains, and opened communications

with the Nohanny Indians, of whom little was previously known ;

and the Esquimaux that frequent the mouth of Mackenzie’s

River, have intimated through a neighbouring tribe, their desire
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of opening a trade with the company, who, on their part, have

pushed their advanced posts to within three days’ march of the

sea. These circumstances, combined with good accounts from

the various districts^ of the supply of provisions, augur well for

the success of Captain Franklin’s undertaking. The novel dis-

play of good feeling on the part of the Esquimaux of those quar-

ters towards the white people, (so different from what is recorded

in a former number of this Journal ^,) may, perhaps, have origi-.

nated in intelligence of Captain Parry’s or Captain Franklin’s

visits having spread along the coast. We hope, that the influ-

ence of the European visitors in these quarters, will for ever ter-

minate the exterminating warfare betwixt the Esquimaux and

Indians. Captain Franklin and Dr Richardson leave England

in February next, to proceed by the way of New-York to Mac-

kenzie’s River. Their course from New-York, will be by Lake

Erie, Lake Huron, and Lake Superior to Fort-William ; and

thence by the usual river navigation pursued by the fur traders

through the Lake of the Woods, Lake Winnipeg, Athapescou

Lake, and Great Slave Lake to Mackenzie’s River, which they

hope to reach about the end of September, and to winter upon a

tributary branch, which discharges the waters of Great Bear

Lake. Much, we are confident, will be accomplished by these

enterprising and distinguished travellers. We are also informed,

that Captain Beechy has commissioned the Blossom, for the pur-

pose of going out to meet Captains Parry and Franklin in

Behring’s Straits.

2 .—African Expedition under Denham and Clapperton>

It is asserted in the public journals, that Dr Oudney’s papers

had reached London. This statement, we regret to say, is in-

correct, as we are informed that not a single paper has as yet

been received, but instructions have been sent to our Consul at

Tropoli, to make every possible exertion to obtain them, and

Lord Bathurst has ordered him to dispatch a courier to Bor-

nou for the express purpose. Major Denham, with a carpenter

from Malta dock-yard, an extremely useful man, proceeds to the

eastward, along the lake which they discovered
; and which, by

* Vol. viii. pages 78. and 79.

k2 -
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the way, making allowance for the uncertainty of English spel-

ling and pronunciation of African names, is, most likely, the

Wangara of Major Rennell.

Lieutenant Clapperton goes to the westward, to satisfy him-

self that the river which flows into the lake is actually the Ni-

ger, its diminished size having caused him to doubt. The in-

formation at present gained, tends to confirm Major RennelPs

opinion of the waters of the Niger being expended by evapora-

tion from the lakes into which they flow. The story told of the

party having suffered from great cold, and from which the infe-

rence was drawn, that the country they had reached was greatly

elevated, appears to be quite unfounded. If any cold was ex-

perienced, it probably originated in evaporation during the

night, which often produces a great difference between the day

and night, in the sandy deserts of tropical climates. It is inci-

dentally mentioned in Major Denham’s communication, that the

body of water which lay before them, was a great fresh-water

lake.”

3 .—Captain WeddeVs Voyage towards the South Pole,

An important and interesting voyage of investigation, to a

high southern latitude, has been performed, during the years

1822, 1823, and 1824, by Mr James Weddel, master in the

Royal Navy. An account of this voyage is now in the press,

and will soon appear. Captain Weddel has had the goodness

to favour us with a notice of his work, from which the following

particulars are taken.

The vessels in which this voyage was performed, were the

brig Jane, and cutter Beaufoy, of Leith and London ; both un-

der the orders of Captain Weddel, by whom the voyage was

projected.

He sailed from England on the 17th of September 1822, and

reached Bonavista, one of the Cape de Verdes, on the 15th of

October following. In a few days, he proceeded thence to the

southward ; and on the 11th December, both vessels anchored

at Port St Elena, on the east side of Patagonia. During the

time that Captain Weddel remained at this anchorage, he made

several useful observations, chiefly with regard to the harbour,

of which he intends to give a plan. Leaving port St Elena on

the 27th, he proceeded southward ; and, on the 12th of January
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1823, arrived in sight of a group of islands, to which Captain

Weddel gave the name of South Orkney, in latitude 60° 45' S.,

and 45° W. The vessels remained eleven days under sail, exa-

mining these islands, which Captain Weddel first fell in with

when in search of land, during a former voyage, in the year

1821.

This group he thoroughly investigated, and denominated the

eastern extremity Cape Dundas, in honour of the Noble Family

of that name. Captain Weddel describes this country as the

most sterile and uninviting of any southern land yet discovered.

The tops of the islands, for the most part, terminate in craggy

towering peaks, and look not unlike the mountain-tops of a

sunken land. Professor Jameson has received specimens of

the principal strata of which these islands are composed, which he

has presented to the Museum of the University of Edinburgh

On the 23d of January, Captain Weddel proceeded south-

ward, amongst innumerable ice-islands, till he reached the la-

titude of 65°. Perceiving no land in this direction, he returned

to the latitude 58°; from which he again went south, into the

latitude of 61° and then ran eastward, till within 100 miles of

Sandwich Land.

On the 7th of February he steered to the southward, in ex-

pectation of still finding a range of land ; which, since the dis-

covery of South Shetland, has been supposed to lie behind these

islands, a little within the Antarctic Circle. After passing through

an extensive barrier of ice-islands, about fifty miles broad, com-

mencing in the latitude of 68°
; on the 20th of February, he

actually reached the high latitude of seventy-four degrees Jf-
teen minutes South. Here^ with very dear weather, he was as-

tonished tofind, that not a single piece ^field-ice, and onlyfour

ice-islands, were in sight, even as far as the eye could reach

from the mast-head.

The state of the sea in this high southern latitude, must ex-

cite considerable wonder in the minds of men of geographical in-

quiry ; who^ since the unsuccessful attempt of Captain Cook, to

advance beyond the 71st degree, have considered these regions

as impenetrable. As this part of the ocean is not known to have

been before visited, and has been considered hitherto as unnavi-

These rooks, as will be described in Captain Weddel’s Narrative, belong to

the primitive and volcanic classes.
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gabl^j Captain Weddel judged proper to confer upon it the

name of The Sea of George the Fourth^ in honour of our Gra-^

cious Sovereign, The variation of the compass. Captain Wed-
del states, to have fluctuated a great deal in these high latitudes

;

which he can account for only by that inactivity which the com-

pass is found to exhibit in corresponding northern latitudes.

The lateness of the season, and many concurrent circumstances,

compelled Captain Weddel to take advantage of a strong south-

erly wind to return homewards. On the 15th, he arrived at the

island of South Georgia, after a perilous navigation of ISOO

miles, amongst ice-islands.

While lying at Georgia, he observed a tremulous motion in a

mountain situated on the south side of the islarid. He discovered

this by remarking, that the surface of the quicksilver in an arti-

ficial horizon was much agitated ; although not the least

breath of wind, nor any other ostensible cause of the pheno-

menon existed. After calling at the Falkland Islands, in Octo-

ber following, the vessel visited the coast of South Shetland,

and found its harbours unapproachable, on account of ice."

On their way homewards they made a stay of nearly two

months among the Islands of Terra del Fuego ; during which

Captain Weddel had many opportunities of acquiring accurate

information regarding the character of the natives, as well as of

ascertaining the conveniency which this coast affords for ship-

ping. They arrived in England on the 7th of July 1824, af-

ter a hazardous voyage of nearly two years.

4.

—

Russian Epedition along the Northern Shores ofSiberia.

The Russian Government had long formed the project of

exploring the north coast of Siberia, M, de S. was sent out for

this purpose ; but his researches were extremely limited, and he

only described a part of the coast, to a distance of about a hun-

dred versts beyond the eastern part of the Kolyma. Toward

the year 1822, it was resolved to send out a new expedition for

exploring these countries. Three young officers, MM. Wran-

gel, Anjou, and Matuchkin, were charged with it : they were

occupied four years in it, and justified the confidence of the

Government, by the courage, prudence, and zeal, which they

evinced in the discharge of this duty. They succeeded in

making a description of the whole north coast of Siberia, in de-
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spite of numerous obstacles, the extreme rigour of the climate,

and the dangers to which they were exposed ; for the Tchouk^

tchis had already destroyed two detachments sent out for the

same purpose. M. Anjou has described the coast from the

Uralian Chain, or from the river Ob to the Kolyma, the other

two gentlemen from the Kolyma to the promontory of the

Tchouktchis. Not content with exploring the coast, these

travellers made an excursion also toward the north, over an extent

of continuous ice, to the place where the sea is open, which

forms nearly five hundred versts, of the coast of Behring’s

Straits. It was in this place, which faces the eastern part of the

north coast, and is inhabited by the rein-deer Tchouktchis,

that they perceived mountains at a distance of about a hundred

versts. M. Wrangel conceived the project of getting to them.

He was already pretty near, when the piece of ice on which he

was placed became detached from the mass, and he was tossed

about by the waves for five days in succession, with seven other

persons, his dogs and equipage, until at length, after they had

been several times upcai the point of being swallowed up, the

piece of ice was again united to the mass. There is a tradition

among the Tchouktchis, that the strait which separates them

from the opposite shore, towards the north, was not covered

with ice, and that the inhabitants formerly traversed it in bay-

dars^ a sort of boat. They relate that a period, not very re-

mote, (for all the inhabitants remember it still), some Tchouk-

tchis, to the number of seven or eight, accompanied with a

woman, crossed the ice to go toward these mountains to fish for

morses, and that a long time after, the woman returned to the

country by the way of the Kurile Isles, and brought the news

that her companions had been all massacred. This woman was

sold into another part of the country, and after having passed

from hand to hand, was carried to Prince of Wales’s Land, from

whence she found means of returning to her own country. From
this account, it is to be supposed, that the country which Wran-
gel had in view to visit, is nothing else than an island. The
people who inhabit the islands nearest Siberia, make use of rein-

deer, which renders it probable that they are only a colony of

Tchouktchis, more especially as their languages are much allied.

The Tchouktchis are in general large and well made
; they

have regular features, their nose is not flat, but their cheeks are
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very prominent. Our travellers also saw other islands which

they named New Siberia. The rout which they took to get to

them may be seen upon the chart of the famous pedestrian

traveller Cochrane, where it is traced with great fidelity. They
made very extensive excursions in all directions, but saw no

land. In their land-journeys they rode upon horses or rein-

deer, but they preferred the former. With regard to sledge-

travelling with reindeer, it is very convenient upon ice. They
made use of a sort of large sledge called nai^ta^ drawn by twelve

or thirteen dogs; these animals were always of great use to them,

in defending them from the white and black bears, and wolves,

as well as by their astonishing sagacity. Their instinct always

led them to find the best road, and when the travellers thought

themselves strayed, the dogs brought them back to the w^ay.

The sagacity of these animals was such, that after having made

a number of turns, they took the shortest way to return. The
travellers passed several weeks upon the ice, sometimes upon

enormous pieces covered with grey snow, sometimes upon thin-

ner layers, which frequently separate from the mass, so as to be

carried along by the current, and tossed about by the Avaves. In

these critical moments, the dogs rendered them innumerable

services; in the places where the ice was thick, they ran with ra-

pidity upon the snow, barked, bit one another, and appeared

intractable ; but as soon as the route became dangerous, they

became gentle, circumspect and docile ; they often walked upon

pieces of ice, which were not more than half an inch thick Avith

the greatest precaution, and seemed to advance only according

to the order of the person carried in the sledge. MM. Wran-

gel and Matuchkin remained once for seventy days upon the ice,

at a distance of several hundred versts from the shore. They

were attended by several na^'tas laden with provisions ; they

buried these provisions under the snow and ice, and continued

their journey, carrying Avith them what was absolutely neces-

sary ; and when their provisions were exhausted, they returned

for what they had left. They did not fail to make astronomi-

cal observations wherever they could, but the fogs often pre-

vented them. These fogs were so thick, that our travellers,

drawn in their sledge, sometimes could not see the dogs which

drew them. Frequently snoAv-storms overwhelmed the tents
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which served for their abode, and it was with much difficulty,

when the storm abated, that they got themselves extricated.

During the months of November, December, and January, when

the intensity of the cold became insupportable, our travellers

took refuge in felt cabins or tents, where the water froze upon

the floor, and the ice rose to the height of upwards of two feet.

A mass of ice, abont five inches thick, served them for a window.

In this icy region, the earth produced only heath and a sort of

plant peculiar to the country ; in summer, the sun did not leave

the horizon for two months, and in winter, it did not appear for

the same period of time. The maximum heat, in the middle of

summer, is above fifteen degrees of Reaumur’s thermometer ; it

freezes at night or when the sun is upon the decline. The
dazzling whiteness of the snow produced diseases of the eyes ;

the natives wear a sort of mask formed of the bark of trees, in

which very- narrow slits are made for the eyes. The Russian

officers wore a piece of crape folded four times; at the beginning

they neglected to avail themselves of this contrivance, and were

rendered nearly blind ; they learned, however, to cure this ma-

lady, by introducing tobacco oil into the eyes, a remedy which,

although effectual, has the disadvantage of exciting acute pain.

Their ordinary food consisted of fish,, and reindeer, and bear’s

flesh ; this last had the property of strengthening them, but it

also produced violent agitation in the blood, and prevented them

from sleeping. The natives are poor, do not practise any trade,

and have no other occupation than that of fishing and hunting;

yet there are Russian merchants who go to these countries for

trade *.—Revue Encyc. Oct. 1824.

5.—Captain LyorCs Voyage.

Captain Lyon has been forced back to England by stress of

weather, and the badness of his vessel. He found Sir Thomas
Roe’s Welcome much narrower than laid down in the charts, and

full of shoals, but saw no ice in it. Southampton Island is

broader than it was thought to be, or perhaps consists of several

islands. Corrections have been made in the positions of some of

the capes in Hudson’s Straits. Captain Lyon’s Narrative, in

small octavo, with plates, comes out shortly : it will, we doubt

not, like his former work, prove interesting.
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Art. XXI.

—

Remarks on the Strength of Materials
^ with an

Account of several Experiments on the Transverse Strength

of Wood and Iron. By George Buchanan, Esq. Civil En-
gineer, Edinburgh.

-The subject of the strength of materials forms a very inte-

resting branch of mechanics, and the importance of which can-

not be rated too highly, when we consider its numerous applica-

tions in the arts, and that, without a correct knowledge of it,

no one could erect, with success, any structure, either of or-

nament or utility any work of strength, civil or military ; any

engine or machine, or, in short, any of those infinite diver-

sities of form and combination, into which our materials are

wrought, for the uses of a civilized community. These works

cannot, any of them, be put together at random ; they require

contrivance, to enable them to withstand the various strains and

shocks to which they are continually exposed ; and without a

knowledge of tlie principles which regulate the strength of diffe-

rent materials, and even of the same material under different

circumstances, it would be impossible to construct them, so as to

preserve, in every part, a strength and solidity proportioned to

the strain which each has^to bear.

The construction of our dwelling-houses, for example, illus-

trates the application of these principles ; and the modern im-

provements, in the form of their walls, their floors, and their

roofs, shews the importance of acting on them with judgment.

Ignorant of the true measure of strength, our architects were

formerly content to obtain security, by a lavish expenditure of

materials, and, consequently, also of workmanship. We are

now equally secure ; but how greatly have we gained, in econo-

my and convenience, by reducing the thickness of our walls, re-

ducing the breadth, and adding rather to the depth of the joists

for flooring ;
and by improving, in similar respects, the struc-

ture of our roofs. Nor does a heavy weight of matter, by any

means, contribute to secure us from accidents ; on the contrary,

it often proves the very source of failure, by the undue strains

which it occasions on the weaker parts of the structure ;
the

strength of which often depends, not so much on the mere mass

of its materials, as on their skilful disposition, and the due pro-
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portion of the different parts. In our furniture, also, and other

articles of domestic use, the same sort of improvement has taken

place ; and here it is of consequence to attend to the principles

of strength, not merely from economy and convenience, but as

it may contribute to the neatness and tasteful design of the

work. Consider, again, our wheel-carriages, and compare the

unwieldy machines of former times, with the light and elegant

vehicles of the present day. This improvement has also arisen

from a judicious application of the principles of strength.

In public works we remark numerous instances to the same

effect ; and in these cases the matter becomes of still greater

importance, from the large scale on which many of these works

are conducted. The construction of bridges presents an eminent

example ; and here again we have a remarkable contrast between

ancient and modern practice. Alarmed by the natural instabi-

lity of the semicircular arch, our ancient builders appear to have

sought security in the narrowness of their spans, and in the in-

ordinate thickness of their piers. This plan, however, by ob-

structing the water-way of the river, led to a new evil, which

frequently proved the destruction of the works ; the rapid cur-

rent of the waters, deepening their channel, undermining the

piers of the arches, and thus sapping the foundations of the

whole structure. The piers, therefore, were gradually reduced

in size, and the spans of the arches enlarged, though with slow

and cautious steps, as the principles of their equilibrium became

better understood. A vast saving of material has been the con-

sequence of these improvements, together with a lightness and

boldness of design, which, in the more modern works, conduces

greatly to the imposing effect of these noble structures." Much,

however, remains still to be done, in following out the same prin-

ciples ; and when we compare the vast mass and solidity of many
of these works, with their actual strength, and the strains which

they have to sustain, it will appear that we are yet far from ha-

ving attained that due proportion of strength to stress, which

the nature and properties of the arch admit of ; that exact accom-

modation of resistance to its corresponding pressure which marks

the combined perfection of science and art. Cases of such mag-

nitude, and involving such important interests, require, no doubt,

extreme caution, and the most deliberate inquiry, as to every un-
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tried deviation from established rules : and, on this account, the

progress of improvement must necessarily be slow, but there can

be no doubt, that in this, as in other similar cases, principles, just

in themselves, must, as heretofore, prevail in the end over our

natural timidity, and be accommodated to practice ; and nothing

can tend to promote such an improvement as a just and accurate

knowledge of the laws of equilibrium, and of strength. To this

alone can we look for that more perfect state of human acquire-

ments described and anticipated by Dr Young, where principle

is authorised to guide the operations of the artificer, instead of

“ watching with servility the progress of his labours.”

Throughout the various other public works, and the vast esta-

blishments for which this country is so distinguished, we find

every where equal reason to admire the application of the prin-

ciples of strength, as well as to look for still more striking im-

provements. But there is one department which merits parti-

cular attention, and presents indeed, in itself, a wide and inex-

haustible field for the talents of the engineer, namely the con-

struction of machinery, and of the various kinds of moving en-

gines. Professor Robison, in his valuable paper in the Ency~

dopcedia Britannlca^ and which has done more, perhaps, than

any other work to promote the study of this subject, observes,

there is nothing in which “ ignorance of principle is so frequent-

ly observed, as in the injudicious proportions of the parts of

machines, and other mechanical structures, proportions, and

forms of parts, in which the strength and position are nowise

regulated by the strains to which they are exposed, and where

repeated failures have been the only lessons.” Much has been

done since the above remark was made, but much still remains

for future attempts. The strains which occur in machinery, are

often of a very complex nature, and require, therefore^ consider-

able attention and skill, both to appreciate their amount, and to

oppose them with true and proper elfect. Here, also, every un-

due weight of material is to be avoided, not merely from motives

of economy, but as it clogs the motions of the machine ; and

there are cases where this consideration becomes doubly import-

ant. In those locomotive engines, for example, which have

been introduced on railways in the coal-districts round Newcas-

tle, their great weight and cumbrous structure, forms in itself a
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heavy drag, which causes a very material deduction from the

working power, so that, on this account, these machines have not

yet been brought into general use. At present, indeed, they

can only be viewed as the first rude attempt at the invention

of the steam-carriage, which, sooner or later, (and, to all appear-

ance, the period is not distant), must become the general vehicle

of communication between different places. They resemble the

huge and ponderous machines first introduced in this country

as travelling carriages, and must speedily be superseded by an

improved mechanism, more akin to the light, yet secure, vehicles

now in use. The improvement of these machines involves an-

other branch of the subject, which opens yet a new and exten-

sive field for inquiry ; namely, the construction of steam-boilers,

in which strength is no doubt indispensable; but in which, also,

lightness is in many cases an essential requisite. This object be-

comes of still greater moment, from the numerous failures which

have taken place, and the dreadful consequences to which they

have led. But these accidents have, in many cases, arisen, not so

much from any deficiency of strength, or thickness of matter in

the boiler, as from a want of that due and proper disposition of it,

on which, as already remarked, strength often depends, as much

as on mere material.

Numerous other examples of the same kind might be ad-

duced of the importance of this subject ; and into whatever

department, indeed, of practical mechanices we look, we find

such new and striking proofs of its utility, that it becomes

an object, interesting not merely to the engineer and mecha-

nic, but to the public at large : For, consider, even in point

of economy, what an immense saving has arisen, in consequence

of the improved knowledge on this subject which distinguish-

es the present age. Were our houses, our bridges, and the nu-

merous other works of domestic and of public economy, which

are required in this great community of industry and wealth,

—were these to be all executed on the ancient models, what

a waste of capital would not this occasion ; and what a saving, on

the other hand, may we not look for, by continuing to follow

out the same principles, and to improve upon their application

Our buildings may be in many cases as expensive as before, but

they are more convenient and luxurious, and this amounts obvi-
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ously to a real increase of wealth. Political economists speak'

highly, and with justice, of the improvements occasioned by the

use of a paper currency, which, in throwing a mass of specie

out of circulation, adds it to the general stock of the country.

In the same manner, the improvements which arise from an ex-

tended application of the principles of strength, are continually

throwing dead stock into active circulation, by opening the re-

sources formerly locked up in the rude and unformed materials of

our consumption ; and every discovery in this science, every new

thought which can enable us to acquire strength, by a better

disposition of materials, may be said, by its extensive application,

and the prodigious mass of capital which it may relieve from em-

ployment, to add millions to the national resources.

Such being the important nature of this subject, it appears

rather singular, that we should yet be ignorant as to various

particulars regarding it ;
and, that it should only have been of

late, indeed, that any very accurate notions were entertained of

it at all. The principles have no doubt been pretty clearly laid

down, although even here, there is room for improvement.;

but there is a want of accurate experiments to bring these prin-

ciples to bear ; and without which they remain as a dead letter

in the various works which contain them. Here, as well as in,

various other instances, we observe, what is not a little remark-

able in a country abounding both in science and in practical skill,

a want of that proper combination which proves of such service

to both. Philosophers have hitherto been in general rather refined

in their notions, and often indeed push their theories to such an

extreme, as to bring science itself into discredit ; while, practical

men, without leisure to inform themselves, are left each to the

uncertain light of his own narrow experience. Fortunately, how-

ever, this evil is on the decline, and the advantages are becom-

ing daily more apparent of conjoining practice with sound and

accurate theory.

The illustrious Galileo was the first philosopher who studied

with attention the laws of the strength of materials. The vast

works which he observed going on in the dock-yards and arsenal

of Venice, appear to have roused his acute and inquisitive ge-

nius, and, reflecting deeply on the subject, he succeeded in ex-

plaining the effects arising from direct and cross strains, and by
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a few simple considerations, arrived at those remarkable laws of

strength, which not only throw light on the economy of nature;

but still afford, with the aid of experiment, the safest rules for

calculating the strength of materials in the various cases which oc-

cur in practice. While the direct strength of cohesion is propor-

tional to the area of the section of fracture, Galileo shewed,

that the transverse strength of any beam, must depend also on

its lengtli and depth, being impaired by the one, and strengthen-

ed by the other ; and this single fact includes the whole theory

. of the transverse strain. His views regarding the internal me-

. chanism of the bar, and the actions of the particles within the

section of fracture are no doubt inaccurate, and succeeding

^ philosophers have taken great pains to improve his theory in

this respect. But this appears of little moment so long as the

main fact remains uncontradicted, and is rather indeed demon-

strated by ail our experience. Admit this, and a few accurate

experiments are only wanting to adapt it to practice,—experi-

ments on beams of different materials, of different forms of sec-

tion, and under any other circumstances which may affect the

results. The internal process of fracture, may no doubt be an

object well worthy of philosophic inquiry, and the results which

have been obtained on this point, by Mr Barlow of Woolwich,

in his valuable essay on the strength of timber, are highly in-

teresting and instructive. His demonstrations are clear and

conclusive, and in the true spirit of geometry; while his ex-

periments are simple, and well adapted both to illustrate and

confirm his views. Still, however, these speculations appear ra-

ther refined for practice. The internal structure of bodies is so

various, that no general rule can be laid down. It is also so lit-

tle known, and leads to such intricate considerations as tend

greatly to embarrass the subject. It appears simpler, therefore, to

throw this ‘element entirely out of the calculation, and to con-

tent ourselves with the original law of Galileo, which has been

since established by every succeeding observer. This brings

the subject within a very small compass ; and comprehends

in one rule of admirable simplicity, all the diversified cases

which can occur in practice. What is wanting to give effect to this

law, is a series of experiments made on so large a scale, and with

such full and accurate means of observation, as would leave no
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doubt of the results, to which we might then safely appeal as

the standards of practice. It were much to be wished, therefore,

that such experiments could be undertaken ; and the object is not

unworthy of public support. The experiments, however, which

have been already made are, so far as they go, highly valuable

;

and ample information in regard to these, will be found in

the work of Mr Barlow, already referred to, which contains, be-

sides his own experiments, and those of several other observers,

an abstract of those Buffon made on oak-timber, by order of

the French Government, and which form by far the most exten-

sive series, and the most satisfactory, yet performed ; an ac-

count of an interesting set of experiments, made by Mr Telford

on the cohesion of iron with a hydrostatic press and of ano-

ther important series made by Captain Brown, R. N., with a

power of compound levers, similar to that of the weighing ma-

chine. Besides these, accurate experiments have been made by

Mr George Rennie, on the strength of different materials, the

results of which are contained in the Philosophical Transactions

for the year 1818. Some observations have also been made b

Mr Tredgold, on the deflection and transverse strength of cast-

iron, the account of which was published in his useful work on

that subject.

In another Number of the Journal, I shall endeavour, from

these different sources of information, to lay down a few simple

rules for calculation, and to illustrate their application by a few

examples, referring, in the mean time, to Profes sor Leslie’s Ele-

ments of Natural Philosophy. I may now also state the results

of some experiments made at the School of Arts here, with an

apparatus which I had constructed for that useful institution. It

consists of a cylindrical hydrostatic bellows, seventeen inches in

diameter, which exerts various pressures, according to the force

of water or air within it, and which was found, could be carried

to the extent of 20001b., the pressure being measured by a mer-

curial gauge. This instrument may be used in various ways ; but

I found it most convenient to obtain the pressure, by exhausting

the air from within the bellows by means of an air-pump, and al-

lowing the external atmosphere to act on the top and sides. Two
upright bars being then erected, one on each side of the frame of

the bellows, the bar whose strength was to be measured, was sup-
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ported between these, its extremities resting on the top of them

;

and being attached in the middle to the top of the bellows, by

means of a bolt and shackle, was pulled down as the bellows

descended, and was thus bent, or ultimately broken, by the pres-

sure. As the air becomes exhausted in the bellows, the exter-

nal air rushes in copiously through the pores of the leather, and

would destroy the effect ; to prevent which, it is necessary to

inclose the instrument in a tin-case, about an inch wider all

round, and this being filled with water, effectually excludes the

air. (See Plate VIII.)

In order to exhaust the air with greater regularity, a large

tin vessel was employed, which had already been constructed

for the institution, to perform experiments in rarified air. This

vessel being fully exhausted of its air, forms a sort of store of

vacuity, by communicating with which, smaller vessels may be

exhausted in a moment, and by opening, therefore, by means of

a stop-cock, a communication between the vessel and the bel-

lows, any desired pressure could be readily attained. The hy-

drostatic bellows is simple, and not much affected by friction,

and although the sides pull downwards as well as the top, and with

an effect somewhat varied according to the curve of their ten-

sion, this irregularity was corrected by a previous trial with a le-

ver and heavy weight, by means of which the scale of weights

on the gauge was formed, and I found, that, in this manner, the

strain on the bar could be estimated to within 20 or 30 pounds.

This may be sufficient for many practical purposes ; and as it pre-

sented the readiest means in my power of trying the efiects of

the transverse strain, and shewing them to the students of the

School of Arts, I took the opportunity of making with it the

following experiments with care. A still more accurate appara-

tus, however, might be formed on a similar plan, by using a sort of

gasometer and tank, in which friction would almost entirely disap-

pear, and the pressure could be measured with great exactness

by the rise of the water, as the gasometer became exhausted.

Suppose, for example, we had a gasometer 4 feet diameter, and

6 feet deep, this might exert a pressure of nearly two tons,

which,, by a single lever, could easily be augmented to 20 or

30 tons. I mean shortly to try this experiment, and am per-

VOL. XIT. NO. 23. JANUARY 1825. L
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suaded it would form an extremely convenient and accurate

measurer of such intense strains.

Experiments.—

O

n Bars of Memel fr^ sup'ported at each end^

and loaded in the middle. Distance between the supports

5Jeet.

1. A bar 2 inches square, with 170 lb. bent half an inch,

with 357 lb. bent 1 inch, and the pressure being removed, the

bar rose again in the middle, and returned to a straight line,

shewing that the strain had not been sufficient to give it any

new set, and that it may therefore be applied to it safely for a

short time
; witli 442 lb. the bar bent 1 J inch, but in being re-

lieved of this pressure, it only returned to |th of an inch of a

straight line, shewing that it had now become overloaded, and

was beginning to give way,—with 510 lb. it bent l/o^^ inch,

and with 595 lb. it broke.

2. Another bar, 2 inches square, with 170 lb. bent | inch ;

with 344, bent 1 inch, and load being removed, rose to a straight

line; with 450 lb. bent Ig inch, and with pressure removed,

returned to |th inch of a straight line
;
with 510 broke.

3. A bar 3 inches broad, and 2 inches deep, laid on its side,

with 255 lb. bent § inch ; with 527 lb. bent 1 inch ; with 680 lb.

began to crack or cripple on the under side ; with 850 lb. broke.

4. Another bar, 3 inches by 2, but now laid on its edge, with

357 lb. bent | inch ; with 722 lb. bent 1 inch, and on pressure

being removed, returned to a straight line ; with 1045 lb. bent

1 J inch, and pressure let off, rose to
3

-^

3
^ th inch of a straight line

;

with 1190 lb. bent 2 inches, and broke.

5. Bar 4 inches by 2, with 340 lb. bent | inch, with 654 lb.

bent 1 inch ;
with 1037 lb. bent 1 J inch, and broke.

,

6. Bar 2 inches by 3, with 1020 lb. broke.

On Bars of Cast Iron. Distance between supports 32 inches.

1. A bar 1 inch square, with 357 lb. bent | inch ; with 765

bent I inch, and pressure being let off, returned to ^^^th of an

inch of a straight line ; with 770 lb. broke.

8. A bar 2 inches by 1, laid on its side, with 714 1b. bent

ith inch ;
Avith 1062 lb., bent 0.37 inches, and returned to

inch; with 1530 lb. broke.

These experiments prove several important particulars relative
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to the strength of materials. They confirm tlie law of Galileo,

that the transverse strength depends as well on the length and

depth of the bar, as on its section of fracture being diminished

in the simple proportion of the length, and increased in the

simple proportion of the depth. They also shew, that the de-

flection of beams is exactly proportional to the pressure which

they sustain ; at least until they become overloaded, when the

deflection becomes irregular, in consequence of the beam begin-

ning to give way. Lastly, they shew, that, in the case of Me-

mel fir, it is always unsafe to load the beam with any more than

one-half of what will break it.

The following is another series of experiments made in the.

succeeding year.

( To he continued.

)

Art. XXI

I

.—On the Mines cfMexico. Communicated by a

Gentleman intimately connected with Mexico.

I HE public attention has of late been directed in an unusual

degree to the former possessions of Spain in the western world.

It is now fully three centuries since both Mexico and Peru be-

came known by report to Europeans, and it is natural for the

public to inquire the causes of so long a period having elapsed,

without a more direct acquaintance with these deposits of mine-

ral treasure. The Government of Old Spain,^ bigotted equally

in commerce and religion, forbade all intercourse between her

colonies and the rest of Europe ; and it happened, unfortunate-

ly, that England and Holland, the States best fitted to turn the

wealth of these colonies to account, were long debarred from a

connection with them, by a succession of untoward circumstances.

If we go back to the seventeenth century, the era of the naval

greatness of the Dutch, we find that their hostilities towards the

subjects of the Spanish crown were confined in general to the

East Indies. The naval power of England became conspicuous

soon after, but, during the reign of the dreaded Louis XIV., it

was directed wholly against France ; and it was not until the

war that began in 1740, that our countrymen made an attempt

to wrest from Spain the fairest portion of her transatlantic pos-

L 2
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sessions. Our enterprizes, however, were ill-conducted, and

many valuable lives were lost at Carthagena, and other unhealthy

districts on the coast. Still our arms could hardly have failed

of success, had not the progress of the French in Germany and

the Netherlands rendered it indispensable to suspend distant ex-

peditions, and employ our resources at home.

In the war that began in 1756, and was so brilliantly con-

ducted by Lord Chatham, Spain continued neutral until 1761,

—after which there remained time for only one important expe-

dition against her settlements, we mean that to the Havannah.

Twelve years of peace ensued ; and the war which next burst

forth on the American Continent (that of 1775) was of a nature

to check the ardour of this country in regard to colonial posses-

sions. Lastly, In the grand military contest excited by the

French Revolution, Spain was for some years in alliance with

this country ;
and when, after 1796, her change of policy might

have justified an attack on Mexico, the mortality among our

troops in St Domingo, and, still more, the necessity of keeping

our resources concentrated against France, prevented Ministers

from giving effect to the tempting projects submitted to them

by General Miranda, and other Spanish Americans. At last,

in the year 1808, circumstances seemed to have become favour-

able for such an attempt, when the insurrection of the inhabitants

of Old Spain against the usurpation of Bonaparte, induced Go-

vernment to consider every scheme for the employment of our

forces as secondary to that of resistance to the French in the

Peninsula.

The colonists, however, had different views, and could not

always be expected to remain in subservience to the mother-

country. In 1810, they took up arms, and commenced those

insurrections, which, varied in their success, and interrupted by

frequent periods of pacification, have prevailed more or less

during the last fourteen years. These were attended with in-

calculable injury to the mining districts; buildings being over-

turned, machinery destroyed, and the income of the proprietors

reduced to a degree which, in a country thinly peopled, and

bare of capital, could not for many years be recovered. Hence

an accumulation of water in the mines, and an inability in the

owners to defray the costs of the machinery and labour required
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to extract it. The consequence was, that Mexico, which for-

merly supplied four or five millions sterling of silver a-year, has

not, since 1811, averaged more than half that quantity. The
aid of foreigners was thus strongly called for ; but there existed

throughout all Spanish America a regulation of serious import

to English capitalists, we mean the prohibition of any foreigner,

except a Spaniard, holding mines in property, either separately

or in partnership. It was only in the last and present year that

the Mexican Congress rendered it lawful for foreigners to hold

property in mines. This may be regarded as the commencement

of a new era ; for no two countries can render each other more

substantial service than England and Mexico^ the one abound-

ing in mineral treasure, the other possessing the means of ex-

tracting it from the bowels of the earth, and applying capital,

science and machinery, to the requisite processes in every stage.

This view of the relative situation of the two countries has

already been taken by the persons most competent to form an

opinion. Mr John Taylor of London is well known as an en-

gineer particularly conversant with mining business, and, from

the remarks prefixed to his lately published Selections from

Humboldt,” we find that he has long been struck ‘‘ with the

richness of the Mexican mines, with the breadth of their lodes

or metallic veins, the great productiveness of certain portions of

these veins, and, in particular, with the amount of profit obtained

from them under management of the rudest and most expensive

kind.” A beginning in the application of English machinery in

Spanish America was made several years ago, steam-engines

having been sent out to the mines of Potosi and Peru, and found

to answer extremely well, until their operation was suspended

by the political disorders of the country. At present there are

in London no less than three associations formed, “ for aiding

in working the mines of Mexico.” One of these originated in a

proposal of Don Lucas Alaman, a well-known public character

in Mexico, who having, when in Europe, resided chiefly at

Paris, was desirous that the first proposal for a mining company

should be issued in the French capital. But our southern neigh-

bours, whatever may be their prowess in the field, or their fame

in theory, discover very little enterprize in mercantile specula-

tion. The attempt having failed at Paris, was renewed under
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better auspices in London, and a capital of L. ^40,000 was

speedily subscribed, the company taking the name of The
United Mexican Association.’"

Posterior in point of time, but nearly equal in amount of ca-

pital, is the Company called Real del Monte, from the district

containing their mines, which is situated about sixty miles north

of the city of Mexico. This Company is composed chiefly of

proprietors of English mines, and is less open to the public at

large, than the third and greatest of the three, the Anglo-Mexi-

can, whose capital is a Million Sterling. Most of the mines

taken up by this Company are in Guanaxuato, a district of great

metallic wealth, but of which the name was hardly known in

Europe, until the appearance, fourteen years ago, of Humboldt’s

well known work. Contracts of partnership, in several of the

mines in that district, were made in Mexico by individuals, and

transferred in London to this Association.

On hearing of several associations formed for a common ob-

ject, it is natural to suspect the existence of rivalship or jealousy

among them. But all who have had experience in mining busi-

ness are aware, that any feeling of this nature would be mis-

placed : the market for the produce of mines is unbounded ; and

if, in a district so narrow as that of the Cornish mines, jealousy

has totally ceased, much more ought it to disappear in Mexico,

where the field is so wide, and the number of mines, great and

small, is computed at no less than 3000. Besides, the uncertain-

ty, inseparable from mining, and the unforeseen difficulties oc-

curring in a new country, are powerful reasons for a cordial co-

operation with each other ; and we learn with satisfaction, that

they are considered in that light by the different associations.

Objections are frequently made to the probability of their suc-

"cess, from the unsettled state of Mexico, in a political sense.

While we readily allow, that the Mexicans may be termed tres

nouveaux dans tout ce qui regarde Vadministration^ and that

the sway of a Washington, during the ensuing twenty years,

would be to them the greatest of boons; we must, on the other

hand, maintain, that political dissensions are not likely to oppose

any serious obstacle to the success of speculations which, tending

directly to benefit both the public and individuals, have a claim

to the favour of all parties. A public depredator could gain
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little by the seizure of machinery, or of ore ; and if specie, in a

refined state, present a more tempting prize, it is apparent, first,

that the quantity kept on hand needs not, at any time, be large

;

and, next, that so long as a government can at all stand its

ground, it will extend protection to property in bullion as readi-

ly as to property in land, houses or merchandise. Our ores,”

it is said in an official report to the Mexican Congress, in No-

vember 1823, require for their manufacture a great stock of

machinery, and a large quantity of what are called mining

stores.” The owner of mines distributes capital, employs la-

bourers and artisans ; in short, the prosperity of many classes in

the community depends on the impulse given to them, by activity

at the mines : hence the expediency of the late reduction of duty

on our bullion, and of encouraging the exportation of machinery

from Europe.” To this we may add, that the letters lately re-

ceived from our countrymen, in the different mining districts in

Mexico, express great satisfaction at the friendly disposition of

the inhabitants.

On the protection of the Government, our countrymen may,

we believe, confidently depend : their real difficulties in mining

operations lie, in our opinion, in expence, in particular, in the

length of land-carriage and the cost of fuel. How far can means

be devised for lessening these heavy charges ? The country has

few navigable rivers, and the formation of canals is probably re-

mote ; but the roads may soon be improved by the application

of British capital. Next, as to fuel ; Mexico, different from the

uncultivated provinces of the United States, being in general

bare of timber, how, it may be asked, can steam be called in to

aid the labours of the miner ? Is the geological structure of the

mining districts such as to afford a hope of finding peat, coal, or

any mineral combustible ? Failing these, is the climate such as

to favour the growth of particular kinds of wood, which, when
cultivated with an almost unlimited command of territorial sur-

face, might supply the requisite fuel ? On these points infor-

mation is, we understand, at present, very anxiously expected.

Of wood, the stock is, in some parts, abundant, in others scanty
;

but, supposing the application of steam-machinery to be at pre-

sent only partial, a great point will be gained by merely bring-

ing British capital in aid of the mine-owners, whom the late
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war, and the disorders that followed, had so completely impo-

verished.

The next and almost equally important question, will be the

mode of dressing and refining the ores. The process of separat-

ing the ore from the dross in its earliest stage, is termed dressing;

and, like other branches connected with mining, has, in this coun-

try, experienced great improvement in the course of the present

age. This has been effected by the application of improved ma-

chinery ; such as, stamping mills and crushing rollers. After

this first process, the ore is farther refined by smelting, as prac-

tised in England, or by amalgamating, as is frequent in Germa-

ny ; the former taking place by the aid of fuel, the latter by the

application of quicksilver.

The Mexicans have, in general, refined their ore by amalga-

mation ; but long as has been their experience in this branch,

they are greatly behind the refiners of Saxony, and incur both

an unnecessary waste of quicksilver, and a miserable sacrifice of

time. Are our countrymen likely to continue the practice of

amalgamation, introducing the improved method of the Germans;

or will they substitute for it the process of smelting, as practised

in Sheffield, and other parts of England ? The latter seems more

probable, since several of the mining districts in Mexico promise

an abundant supply of lead-ore, an ingredient of the first im-

portance in smelting.

We propose, at an early opportunity, to resume this subject,

continuing our observations on the Mines of Mexico, and laying

before our readers some remarks on those of Columbia, which

have been so lately brought before the public.

In regard to the probable success of these undertakings, we de-

cline drawing any inference from the favour they have lately ex-

perienced on the Stock Exchange ;
and shall merely remark, that

if, under a system, which, whether we look to the raising of the

ore to the surface, or the subsequent process of dressing and re-

fining, was extremely awkward and expensive, these mines proved

profitable to the owners, much more are they likely to be so^

when wrought with all the aid of capital and science.
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Art. XXIII .—On the Illuminating Power of Coal-Gas. By
Adam A-nderson, Esq. A. M. F. R. S. E Rector of the

Academy, Perth.

THERE is no subject, perhaps, capable of being investigated

in a rigid and scientific manner, with respect to which there

seems to be so great a diversity of opinion, as that relating to the

comparative illuminating power of oil and coal gas. Though the

gaseous products concerning which we have so many discordant

statements, are publicly and daily exhibited in almost every

quarter of the empire, and though the properties of both have

attracted from men of science more than a due share of atten-

tion, it is not a little singular, that, amidst the multiplicity of

facts which have been laid before the public, none has yet been

adduced of a nature sufficiently decisive to fix, beyond dispute,

the relative values of the rival gases. In such circumstances, I

cannot imagine that any thing which I may communicate on

the subject will set the matter at rest ; but as I have some prac-

tical knowledge, not only of the manipulations by which the

gases are produced and purified, but also of their chemical con-

stitution and mechanical properties, it would be an affectation

of modesty were I not to claim some degree of authority for the

facts which I am about to state.

The gas which was the subject of the experiments I have to

describe, was manufactured, in the ordinary way, at the Perth

Coal-Gas Work,—an establishment that was planned and exe-

cuted under my directions, and respecting which, it may be pro-

per to mention, that the whole of the arrangements for the pro-

duction of the gas, (the separation of the tar, and the other pu-

rifying processes), are essentially different from those of any other

gas-work in the kingdom. In this brief notice, it is not my de-

sign to enter upon details, but merely to request your permis-

sion to lay before the public, through the medium of the Edin-

hurgh Philosophical Journal^ a few general results, that may
contribute something, at least, to the stock of information which

is already in their possession. For this purpose, it will be suf-

ficient to state, that the whole number of retorts at present in

constant operation at the Perth Gas Work is only three ; Avhile
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the number of lamps, of various kinds, to which these retorts

are found to afford an abundant supply of gas, is 650, inclu-

ding, however, nearly 100 which are only lighted on Sundays

in churches. The lamps are of the following descriptions :

1 Jet, 52

2 do. 94

3 do. 80

5 and 7 Cock spurs, 7

Batwings, 22

Argands, 10 holes, 221

Do. 14 do. 125

Do. 18 do. 24

Do. 22 do. 26

651

From this statement it appears, that a single retort at the

Perth Gas Manufactory, is capable of affording an ample sup-

ply of gas to about SOO lamps, the greater number of which are

Argands, and many of them batwings, burning upwards of

twelve hours daily. This result, so very different from the

number of burners supplied by a single retort in other places

I ascribe to two causes : In the first place, to a more thorough

decomposition of the coal, arising from the peculiar manner in

which the retorts are set ;
and, in the second place, to a more

effectual separation of the tar and other noxious products than

has hitherto been effected by the modes of purification usually

employed.

With regard to the gas itself, I shall avail myself of your in-

dulgence to give the result of a considerable number of experi-

ments, which I performed with a great deal of care, in order to

determine its illuminating power, in reference to that of a’ Ken-

sington candle of the description termed short sixes The
1st column shews the kind of burner ;

the 2d the number of

cubic inches of gas consumed per hour ; the 3d the number of

candles to which the light was equal, as determined by the me-

thod of shadows ; and the 4th the number of inches per hour

which corresponded to the light of one candle.

* One retort supplies gas to about 100 burners in Edinburgh ;
to 45 in Lon-

don ; to 31 in Berwick, &c.
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Burners.

No. Cubic inches

consumed per

Hour,

No. of Candles

giving an equal

Light.

No. Cubic Inches

giving a Light

equal to Candle.

3 Jet, 20T4 6 346
Argand 5 holes, 2592 8 324
Do. 10 do. 3798 12 3164
Do. 14 do. 5940 191 308
Do. 18 do. 6804 21 324

The mean of these results is, that S2Si cubic inches of the

Perth coal-gas afford a light equal to that of a candle for an

hour. Now, according to Mr Milne’s enquiries at different oil

gas manufactories, taken in connection with his own experi-

ments, it appears, that a burner consuming 1 cubic foot of oil

gas per hour, yields a light equal to that of 8 candles ; or, which

is the same thing, 216 cubic inches of oil-gas afford, during the

same time, a light equal to one candle. From these data, it fol-

lows, that the volume of oil-gas, is to that of the Perth coal gas,

giving an equal degree of light, as 216 to 323 1, or in the ratio

of 1 to 1|.

This conclusion, though agreeing in substance with the re-

sults obtained by Mr Leslie and Dr Fyfe, must not be extended,

however, to every species of coal-gas ; as it cannot be doubted

that the quality of carburetted hydrogen, obtained from pit-

coal, must be greatly affected, not only by the nature of the
'

coal from which it is procured, but, in no small degree, by the

purifying processes to which it is subjected. It is to these cir-

cumstances, that we must ascribe the very opposite statements,

respecting the comparative illuminating powers of oil and coal

gas, which are now pressed upon the public attention, with an

anxiety which betrays more, of the monopolizing jealousy ^of

commerce, than of the spirit of a liberal and enlightened philo-

losophy.

To Professor Jameson.

Perth, )

Dec. 15. 1824. j
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Art. 'X.uiLTV.-^List of Rare Plants which have Flowered in the

Royal Botanic Garden^ Edinburgh, during the last three

months. Communicated by Professor Graham.

Acacia Houstoni.

Anthocercis littorea.

Bagobotrys indica.

Bromelia pallida.

Cactus truncatus.

Canarina campanula.

Canna edulis.

Carissa spinarum.

Ceropegia dichotoma.

Cuscuta americana.

Cuscuta verrucosa.
I can scarcely doubt that this is the

C. verrucosa of Sweet’s British

Flower Garden, though, in some
respects, the description and fi-

gure in that work differ. It is

said that the corolla in that spe-

cimen was urceolate, and the teeth

blunt, (though this last scarcely

accords with the figure). The fi-

gure represents the teeth of the

corolla as scarcely reflected, and
the calyx of deep green. In every
one of the numerous plants in the
Edinburgh Botanic Garden, the

corolla is clavato-funnel-shaped,

the teeth pointed, and completely

turned back, the calyx almost co-

lourless. The flowers are much
larger than those represented in

the British Flower Garden. In
all other respects, however, the

plants seem alike ; and these dif-

ferences may perhaps have origi-

nated in situation, ours having
been raised in the stove or green-

house, that figured by Sweet on
ivy in the open air. I shall be
glad if ours prove as hardy as his

is represented to be. It has form-

ed abundance of seed in the stove,

but none has yet ripened. The
species certainly approaches very

nearly the C. reflexa of Roxburgh,
figured in his Plants of Coroman-
del, t. 104. In it, however, the

flowers are small, and no warts are

noticed in the description, or re-

presented in the plate. The tem-

perature which these species affect

is probably similar. The C. reflexa

is produced in the cold season, and
this flowers freely in our green-

house. The seeds were given to

me by Dr Short last year, and
were obtained from Madras. A
figure will speedily be given in

Hooker’s Exotic Flora.

Cymbidium sinense.

Cypripedium venustum.
Hedychium coronarium.

Hedychium gardnerianum.
Hedychium thyrsiformis.

Hedysarum nutans.
Brought under this name from the

Calcutta Garden in 1823 by Dr
Macwhirter.

Passi flora alata ot.

Passiflora alata /S, acuminata.

Passiflora alata y, insignis.

These varieties are perfectly distinct,

and of different degrees of beauty.

«, The plant commonly cultivated,

is by much the least ornamental,
the colours of the other two being
greatly more brilliant: /3 differs

from a and y, in the leaf being
pointed. It was sent to this gar-

den some years ago, from the

neighbourhood of Southampton,

y. Has a leaf very similar to a,

but the flowers are even more rich

in colour than /?, and should cer-

tainly supersede both for general

cultivation. It was brought to this

Garden from the Brazils in 1821,

by Captain Stewart of Binny,
Hon. E. I. C. service ; and, though
propagated freely from hence, is

not generally known.

Passiflora quadrangularis.

Salvia splendens.

A remarkably fine specimen of this

magnificent plant, nearly ten feet

high, and spreading in proportion,

has been kept in a house, mthout
any heat, during the season, and
stood without injury in full flower,

when the thermometer fell to 25%
but suffered greatly during one

night in the early part of Decem-
ber, when the temperature sunk
to 16®.

Scaevola Taccada.

Tull?agia alliacea. ,
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Art. XXV.—Celestial Phenomenafrom January!, to April 1.

1825, calculatedfor the Meridian ofEdinburghyMean Time.

By Mr George Innes, Aberdeen.

The times are inserted according to the Civil reckoning, the day beginning

at midnight.—The Conjunctions of the Moon with the Stars are given in

Right Ascension.

January. Fbruary.

D« H / // n ^ / /f

1. 19 56 '16 Im. IV. sat. 2/ 1. 0 22 :38 Em. I. sat. y
1. 20 4 16 Im. I. sat. 2/ 1. 0 36 25 Em. II. sat. y
1. 21 26 0 d Jh 1. 7 6 45 d H n
2. 0 26 39 Em. ly. sat. 11 2. 18 51 9 Em. I. sat. y
4. 0 51 30 d D » n

.

2. 19 49 19 Em. III. sat. y
4. 4 0 30 d D n 3. 0 45 25 6 D ^
4. 20 15 15 d H n 3. 11 16 32 Q Full Moon.

4. 23 31 50 Q Full MoOn. 8. 2 16 41 Em. I. sat. y
5. 0 23 11 Im. III. sat. 2/ 8. 3 13 33 Em. II. sat. y
5. 3 55 20 Em. III. sat. 2/ 9. 20 15 9 Im. III. sat. y
6. 12 53 9 c5©¥ 9. 20 45 12 Em. I. sat. y
6. 18 59 30 d D n 9. 23 47 59 Em. III. sat. y
7. 0 34 32 Im. n. sat. 2/ 10. 1 57 40 ( Last Quarter.

7. 3 29 24 Im. I. sat. 2/ 10. ^ greatest elong.

8. 21 57 48 Im. I. sat. 2/ 12. 4 43 15 d D <J' Oph.
.

11. 15 48 38 ( Last Quarter. 13. 21 13 0 d D Iv ^
12. 4 21 48 Im. III. sat. 2/ 14. 2 2 10 61)0 t
14. 3 11 0 Im. II. sat. 2/ 14. 12 43 0 d])¥
14. 5 23 0 Im. I. sat. 2/ 15. 4 10 52 Em. I. sat. y
15. 23 14 46 6 ))

s Oph. 15. 14 56 34 6 D 5
15, 23 51 27 Im. I. sat. 11 16. 22 39 24 Em. I. sat. y
16. 20 9 0 Inf. d O 9 .

17. 0 14 34 Im. III. sat. y
17. 15 20 34 d ]) ^ 17. 3 47 31 Em. III. sat. y
17. 18 19 51 Im. I. sat. 2/ 17. 22 6 43 0 New Moon.

17. 20 6 12 61)0 t 18. 15 2 20 $ near g K
18. 3 47 10 d D¥ 18. 19 8 50 Em. II. sat. y
18. 18 17 43 d D $ 18. 21 8 24 0 enters K
18. 18 28 57 Em. IV. sat, 2/ 20. 1 23 0 d D t
19. 3 41 49 ^ New Moon. 21. 1 57 36 Im. IV. sat. y
20. 6 24 36 0 enters 22. 2 42 30 6 D ?
21. 5 47 40 Em. II. sat. 2/ 24. 0 33 43 Em. I. sat. y
21. 21 24 8 d D d 24. 4 13 36 Im. III. sat. y
22. 22 40 10 d ]) ? 25. 14 18 20 d D A a
23. 1 45 11 Im. I, sat. y. 25. 14 42 40 d D b
24. 19 6 37 Im. II. sat. 2/ 25. 19 2 20 Em. I. sat. y
24. 20 13 38 Im. I. sat. y 25. 21 46 8 Em. II. sat. y
27. 8 24 40

])
First Quarter. 26. 1 42 31

])
First Quarter.

28. 19 12 0 <?© V 27. 21 17 35 d 9 » n
30. 5 54 10 Em. I. sat. y 28. 0 35 0 d ])/» n
31,, 11 351 2 d 5) » n 28,, 17 26; 0 d H n
31. 14 46 2 d D n
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March.

» H / U D u

2. 7 0 20 d D % 20. 19 14 41 Em. I. sat. 7/

3. 2 28 9 Em, I. sat. 7/ 20. 21 13 31 0 enters

4. 20 56 47 .
Em. I. sat. 7/ 21. 4 25 53 d D d

4. 21 20 46 0 Full Moon. 22. 18 57 23 Em. II. sat. 11

5. 0 23 29 Em. II. sat. 7/ 23. 19 5 30 6 D ?
8. 9 greatest elong. 24. 20 10 1 Im. III. sat. 7/

9. 19 58 55 ^ Im. IV. sat. y 24. 20 24 24 d D A d
10. 0 38 26

"

Em. IV. sat. 7/ 24. 23 43 17 Em. III. sat. 7/

11. 14 23 22 ( Last Quarter. 25. 0 31 7 d D b
11. 22 51 21 Em. I. sat. 11 26. 2 40 46 Em. I. sat. If.

12. 3 0 52 Em. II. sat. If. 27. 4 43 12 d ]) « n .

13. 2 58 3 t 27. 6 56 0 Sup.
cS © 5

13. 7 46 23 6D0 t 27. 8 7 0 d I) n
13. 20 40 16 d D¥ 27. 15 12 35

]) First Quarter.

ir. 1 9 44 6 Em. III. sat. 7/ ,27. 21 9 27 Em. I. sat. If

18. 22 41 40 d D ^ 28. 1 32 3 d n n
19. 0 46 1 Em. I. sat. IJ. 29. 14 11 17 d D ^
19. 16 17 20 @ New Moon. 29. 21 34 41 Em. II. sat. If

Times of the Planets passing the Meridian.

January.

Mercury. Venus. Mars. Jupiter. Saturn. Georgian.

D. H.
/

II.
/

H. H.
/

H. H.

1 13 27 14 44 14 30 2 15 21 15 12 24
5 13 22 14 47 14 27 1 56 20 59 12 8
10 13 0 14 50 14 23 1 37 20 38 11 52
15 12 20 14 53 14 18 1 15 20 18 11 33
20 11 35 14 56 14 13 0 53 19 57 11 14
25 11 0 14 58 14 9 0 31 19 38 10 55

February.

Mercury. Venus. Mars. Jupiter. Saturn. Georgian.

0 . H.
/

H.
/

H.
/

H.
/

H.
/

H.

1 10 34 14 59 14 2 23 55 19 10 10 30
5 10 29 15 0 13 57 23 37 18 54 10 15

10 10 29 15 0 13 52 23 15 18 35 9 57
15 10 35 15 0 13 47 22 52 18 15 9 37
20 10 41 15 1 13 41

1

22 27 17 56 9 22

25 10 50 15 0 13 35
i

22 9 17 37 9 6

March.

Mercury. Venus. Mars. J upiter. Saturn. Georgian.

0. H. H. H. H.
/

H.
/

H.

1 10 59 14 59 13 32 21 51 17 23 8 47
5 11 7 14 59 13 27 21 35. 17 8 8 30
10 11 20 15 0 13 21 21 14 16 49 8 15
15 11 32 14 58 13 15 20 53 16 31 7 53
20 11 47 14 57 13 9 i 20 33 16 13 7 34
25 12 2 14 53 13 3 20 12 15 55 7 14
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A]it. 'X.'XNl.^Froceedings ofthe Royal Society ofEdinburgh^

(Continued from Vol. XI. p. 209.)

Nov. 15. 1824—A PAPEii Was read On the Determination

of the Idea (f Species in Mineralogy, according to the prin-

ciples of Professor Mobs, by W. Haidinger, Esq.

Nov. 22.—At a General Meeting of the Society, the follow-

ing gentlemen were elected Office-bearers and Counsellors for

the ensuing year

:

Sir Walter Scott, Bart. Fresident.

Vice-Presidents.

Right Hon. Lord Chief-Baron, Lord Glenlee,

Dr T. C. Hope, Professor Russell.

Dr Brewster, General Secretary.

Thomas Allan, Esq. Treasurer.

James Skene, Esq. Curator of Museum.

PHYSICAL CLASS.

Alexander Irving, Esq. President. John Robison, Esq. Secretary.^

Counsellors from the Physical Class.

Rev. Dr Macknight. James Jardine, Esq.

Robert Stevenson, Esq. Sir William Forbes, Bart,

Sir William Arbuthnot, Bart. Dr Home.

LITERARY CLASS.

Henry Mackenzie, Esq. President. P, F. Tytler, Esq. Secretary^

Counsellors from the Literary Class.

Lord Meadowbank. Rev. Dr Lee.

Professor Wilson. Lord Advocate.

Sir William Hamilton, Bart. Henry Jardine, Esq.

Dec. 6.—There was read a notice respecting two ancient

Graves or Tombs discovered at North Charlton, parish of El-

lingham, Northumberland, in January 1823, by John Cay,

Esq.

Specimens of ancient warlike instruments were exhibited.

At the same meeting, Dr Brewster read a paper On the Vi--

sibn (f Impressions on the Retina, in reference to certain sup-

posed discoveries respecting vision announced by Mr C. Bell.
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Art. XXVII .—Proceedings the Wernerian Natural His-

tory Society. (Continued from Vol. XI. p. 403.)

1824, Nov. 13.—i\T this meeting the Secretary read, 1. A
notice of the incarceration of a live toad {Rana verrucosa)^ in

the wall of Fort-William Barracks, Calcutta, for the long period

of lifty-four years; communicated by Major-General Hard-

wick. 2. Account of the monocotyledonous and dicotyledonous

plants found between the 4th and 11th degrees of north latitude,

on the western coast of Africa
; communicated by Mr Georgq

Don. 3. Notice of a viviparous variety of Juncus lampocarpus^

with specimens ; by Mr F. C. Parry.

Dec. 4. The Secretary read two communications relative to

the discovery of the bones of a grampus or small whale, in the

carse-clay lying over black peat-moss, on the estate of Blair-

^ Drummond ; the one communication from Henry Home Drum-

mond, Esq. M. P., and the other from Mr A. Blackadder, sur-

veyor.

There were likewise laid before the meeting Meteorological Ob-

servations made at Guayaquil, from January to June 1824, by

William Jameson, Esq. surgeon ;
and Barometrical Observations

made between the Pacific Ocean and Mendoza in the year 1821,

by Dr Gillies.

Dr Barclay presented a letter from Dr Mease of Philadelphia,

accompanying a specimen of the Syren lacertina^ for the Socie-

ty’s collection.

At this meeting the following gentlemen were elected office-

bearers for the year 1825 :

Robert Jameson, Esq. President.

Vice-Presidents :

Dr R. K. Greville.

Rev. James Grierson, M. D.

Secretary, P. Neill, Esq.

Treasurer, A. G. Ellis, Esq.

Robert Bald, Esq.

Sir William Jardine, Bart.

Librarian, James Wilson, Esq.

Painter, P. Syme, Esq.

Professor R. Graham.

Alexander A die, Esq.

William Drysdale, Esq.

Gilbert Innes, Esq.

Council :

Dr Robert Knox.

G. A. W. Arnott, Esq.

Rev. Dr Alexander Brunton.

Dr Andrew Coventry.
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Art. XXVIII.—scientific INTELLIGENCE.

GEOGRAPHY,

1. Heights the principal Parts of^tna.

Feet. Feet.

^he Summit, 10,874 The Goat’s Cavern, 5362

Foot of the Cone, 9700 Angelo the Herdman’s Cot-

The English House, 9592 tage, 4205

Philosopher’s Tower, 9467 Nicolori Convent, 2449

Bishop’s Snow Stores, 7410 Lingua-grossa, 1725

Highest part of the woody Caltabiano Station, 371

region. 6279 Catania Station, 47

SmptNs Memoir.

S. BellinghauserCs Voyage^—The Russian voyage of disco-

very towards the South Polej did not reach so high a latitude as

Captain Weddel, whose voyage is noticed at page 146. ; for the

chief of the expedition, Captain Bellinghausen, says, We con-

tinued our cruise to the south-east, sailing between large ‘masses

of ice ; but^ notwithstanding all our efforts, we never couid pass

the 70° of south latitude, and this only in one place. In all

Gthers, we could only advance 69 g®”.

GEOLOGY.

3. Remains ofFossil Quadrupeds in Chalk and Jura Litne^

stone.—The discovery by Dr Roue of bones of the mastodon in

the chalk formation, and the previously known fact of the oc-

currence of bones of didelphi in the Stonesfield oolite of Eng-

land, which is equivalent with the Jura limestone, increase the

range of distribution of fossil mammiferous animals.

4. Humboldts New Geological Work.—Humboldt has near-

ly ready for the press a large geological work, in two volumes,

with numerous plates.

0. BucKs Geological Maps yf' Pahna and of the Lake of
Laach.—Baron Von Buch has published a most magnificent

map of the Island of Palma. He has also published a geologi-

cal map of the remarkable country around the Lake of Laach

on the Rhine.

VOL, XIL NO. 23. JANUARY 1825. M
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6. M. Brongniartjunior''s Fossil Botany.—This active and

intelligent young naturalist has collected a vast store of mate-

rials for a work on fossil plants. It will appear during the

course of next year, and will contain descriptions of about 1000

species,

7. Cordier'‘s Geology.—Cordier has just finished the compo-

sition of an extensive work on geology, with a mineralogical

classification of rocks.

8. Arrangement of Rocks at Predazzo.—The following, ac-

cording to Dr Boue, is the arrangement of rocks at Predazzo,

The upper rock is trap-amygdaloid ; below it fine granular do-

lerite ; next dolerite with mica ; to this succeeds felspathose do-

lerite, granitic dolerite, that is with felspar and mica ; and, last-

ly, at the foot of the hill, granite with quartz, and a dike of

trap, with coccolite, and large crystals of felspar. On the op-

posite side of the river is true coarse granular granite, with

schorl. We have here an instance of tertiary dolerite passing

into granitose rock, and perhaps even into granite. The whole

series rests upon chalk.

9. Supposed cause of the Heat ofHot Springs and Volca-^

noes.—It is known that the density, and consequently the heat

of the atmosphere, increases as we descend into the interior of

the earth. This being the case, it is probable that the heat of

springs and volcanoes may be derived from currents of hot and

dense air, in the deeper regions of the solid mass of the globe.

MINERALOGY.

10.

Strantites in Yorkshire.—Most of the native combina-

tions of strontites have of late been found by Dr Peter Murray

in the West Riding of the county of York, in the vicinity of

Knaresborough and Pately Bridge.—The carbonate has, for the

first time in England, been observed at the lead-mine of Merry-

field, near Pately, in veins and nests, associated with galena and

sulphate of barytes in calcareous grit. Two varieties have been

met with : one compact, semitransparent, and of the most splen-

dent white colour, resembling some kinds of arragonite, and con-

tains in the 100 parts, 55 of Strontian, 4 Carbonate of Lime,

of Alumina, Sulphate of Barytes 1, Water and Carbonic
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Acid ; the other is beautifully crystallised in prisms, of a

greyish-white colour, and in many specimens impressing calca-

reous spar, and, when analysed, has been found to contain

in 100 parts, 1 of Water, 33 of Carbonic Acid, 6 of Lime,

and 60 of Strontian.—Of the sulphate, three varieties have

been noticed upon the banks of the Nidd, near Knaresbo-

rough. The foliated sulphai of Professor Jameson finely crys-

tallised, of a delicate blue colour, and well meriting the name of

Celestine, in magnesian limestone, resting upon the new red

sandstone, and containing a small percentage of carbonate of

lime, varying in different specimens. The compact sulphate,

of a snowy white, occurs with the former in spheroidal or reni^

form pieces, containing 7 per cent, of carbonate of lime.—The

radiated sulphat, of a yellowish or reddish-white colour, is found

at Bilton, upon the opposite bank of the river, in the new red

sandstone formation, accompanied by several varieties of gyp-

sum. This sandstone greatly varies within very narrow limits,

extremely compact and hard where inclosing the strontites, and

then becoming almost amygdaloidal, with nodules of quartz,

on one hand ; and on the other passing into a soft red marl, con-

taining gypsum.

11. Mr Heuland^s Mineralogical Collection.—The most ex-

tensive, splendid, and useful collection of minerals in the world,

is that belonging to Mr Heuland of London. Those parts

of this cabinet which have been occasionally shewn to mineralo-

gists, have not failed to excite their wonder and admiration, as

well as an ardent desire to see the whole of this splendid display

of the riches and magnificence of the mineral kingdom. It is

therefore with great pleasure we inform the mineralogical world,

that such arrangements are now making by Mr Heuland, as will

enable him to display the whole collection some time during the

course of next spring.

IS. Mineralogical Collections.-—

M

jc lA.e\x\8L\\d, from the vast

collection of the finest and most characteristic minerals in his

possession, and from having lately added to his stores the splen-

did cabinet of M. de Dree, and the well known and admirable

cabinet of a foreign nobleman, will be enabled to supply public

institutions, or private collections, in a style hitherto unknown in

M 2
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this country. But he will not engage to furnish any collections

under L. 300, nor above L. 500, having already pledged his

word to several London collectors, to suit them by the choice of

single specimens. Any orders he obtains, and these, we doubt

not, will be numerous, now that scientific societies, and private

collections are rising every where, will be executed under the

condition, that he is to bear every expence, to and from, should

the collection not agree with the expectation of the receiver.

BOTANY.

13. Gum Animi as connected with the origin of Amber.

—

“We saw in the woods many of the trees from which the gum
animi is obtained (Hymenoea Courbaril, L.) They are here

called Sataba or Jatar. Between the bark and the wood of this

tree, which in its growth resembles the elm, there are, in pro-

portion, but a few interstices filled with fluid gum ; the far

greater part of it is found under the principal roots, when they

are bared of the earth, which, in general, cannot be done, with-

out felling the tree. Under old trees, pale yellow round cakes,

weighing from six to eight pounds, are sometimes found, which

have been formed by the gradual filtering of the liquid gum.

The purity and colour of this substance, principally depends on

the nature of the earth in which these cakes are found, for the

brown mould or moor soil, imparts to them certain ingredients,

which are not found in the dry, clayey, or sandy soil. The
finest part of the gum, however, is that which, exuding from the

bark chiefly in the dry season, in the months of September and

October, is collected by the inhabitants in the form of drops,

and melted over the fire. The formation of these large masses

of gum between the roots, seem to throw some light on the ori-

gin of amber, as it is very conceivable, that this vegetable sub-

stance may have been partly accumulated in the ground, in a

similar manner, under the trees which produced it, before it was

received and rounded by the sea. Insects, too, particularly ants,

are also found in the pieces of the Jatar gum, as in amber.

The layapos, and other Indian tribes on the Rio Grande, on

the banks of which the Hymenoea forms extensive woods, form

* We met with several kinds of hymenoea, all of which produce gum,
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this gum into ornaments, shaped like a club or a spindle, which

they wear in holes, bored in the nose and underlip. Of the

thick bark of the tree they make small canoes, which, on account

of their lightness, are peculiarly adapted for land carriage from

one river to another. Many lofty crotons also grow on the

banks of the Sapucahy. A red resinous matter is obtained

from them, which the inhabitants call dragon’s-blood, and use

for dying.”

—

Spix and Martins’s Travels.

14. Sterility ofHybrid Plants.—The phenomenon of hybri-

dism is perhaps of more frequent occurrence than is imagined in

common plants, or in such as belong to genera numerous in

species. It has only, however, been confirmed in a satisfactory

manner by a small number of observations. That which forms

the subject of the present note, is confirmative of another nearly

similar one, made by MM. Guillemin and Dumas upon the

Gentians, and which they have inserted in the first part of the

“ Memoires de la Societe d’Histoire Naturelle.” MM. Aug. de

St Hilaire, and De Salvert, while herbarizing in the Lower

Auvergne, made the discovery of a Digitalis, which they took

at first for the Digitalis fuscata of Persoon. Paying afterwards

more attention to the circumstances in which it was found, they

concluded that it was a hybrid of Digitalis purpurea and D.

lutea. In consequence, M. de Salvert published its description

in the Journal de Botanique, and named it D. hybrida. M. de

St Hilaire adds here, that, during six years, the same plant has

been found in the same valley, and in the midst of the two pa-

rent species ; that its capsules were constantly shrivelled, and

did not contain any seeds capable of germination ; lastly, that the

ovaries resembled a fine and light powder. This fact must be

added to those which have already been recorded, as in favour

of the sterility of hybrids. M. de St Hilaire, as well as MM. de

Candolle, Guillemin, and Dumas, do not pretend to assert, that

this incapability of generation is common to all the individuals

originating in this way.

—

Bidletin Universel.

15. Disengagement ofAmmoniacal Gas during the Vegeta-

tion qf the Chenopodium vulvaria.—There is not a more singular

phenomenon in vegetable physiology, than the well known fact

of the continual motions of certain aeriform fluids in the interior
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of the organs of plants. An observation of much interest has

been added by M. Chevallier, to those which we already possess

upon this subject. He had announced, in conjunction with M.
Lassaigne, the existence of sub-carbonate of ammonia, ready

formed in the leaves of Chenopodium vulvaria

;

and this assertion

was scarcely credited. However, he has reason to congratulate

himself upon the issue of the controversy to which this has led,

since it has conducted M. Chevallier to the discovery of a fact

equally curious with the former, though in a different way. It is

now no longer an ammoniacal salt, forming part of the leaves, like

so many other saline matters, but a continual exhalation of free

ammonia, which may take place during the whole life of the plant.

Certainly this first fact, which has not hitherto been noticed, opens

a mine rich in important results, and we cannot help comparing

it to the ingenious ideas ofM. Robiquet regarding the aroma. We
would also observe, that it is for the first time that the exhalation

of a gas, containing azote, has been observed in vegetables ; and

the facility with which the ammonia leaves this principle, may per-

haps contribute to a better understanding of the formation of the

azotic productions of the vegetable kingdom, the source of which

has hitherto been more sought for in the atmospheric air, and in

the nitrates or nitrites, which might occur in the soil. We
transcribe M. Chevallier'’s observation verbally. Wishing to

obtain the volatile alkali from the vulvaria, without employing

the action of fire, and thus to prevent the objections which

might be raised, I placed, in a large flower-pot, a lump of earth

containing two stalks of Chenopodium. When I was assured

that this transportation had not injured the vitality of the plant,

.1 placed a glass funnel upon the pot, and luted the whole in

such a manner, that the vapour, which was continually disen-

gaged from the vulvaria, was obliged to pass through the upper

part of the funnel. I adapted to this upper part, a tube which

passed into a flask containing hydrochloric acid, diluted with wa-

ter. All communication with the external air was besides inter-

rupted by a second tube dipping into water. Scarcely was the

ammoniacal exhalation in contact with the hydrochloric acid, when

white vapours were perceived, which diffused themselves over the

surface of the liquid, where they disappeared. This disengage-
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ment being very strong, on the evening of the same day, I made

an analysis of the liquid, and I found it to contain hydrochlorate

of ammonia. I repeated the same experiment several days succes-

sively, and always obtained the same results.—From this experi-

ment, I find reason to be convinced that the Chenopodium vulva-

ria spontaneously disengages free ammonia during the act ofvege-

tation. I have also been aware, for several years, in conjunction

with M. Boullay, that a great number of flowers, even of those

whose smell is very agreeable, spontaneously emit ammoniacal

gas. We cannot hesitate to recommend this observation to the

attention of those who occupy themselves with vegetable physio-

logy : and, since M. Chevallier has been so fortunate as to dis-

cover this important phenomenon, it were very desirable that he

should push his researches farther, and direct them toward the

influence which the solar rays may exert upon this disengage-

ment, taking special care to exclude the vegetable earth, the pre-

sence of which might interfere with the ve^xAts.-^Annales des

Sciences Naturelles, tom, iv. Avril 1824-

16 . Contributions to the Flora of Scotland.—In our list of

plants found in the Highlands last summer, we omitted to men-

tion that Hypnum alpestre had been discovered by Hrs Greville

and Townsend, in Breadalbane. Since our last publication, Mr
Drummond, nurseryman at Forfar, has found the Weissia lati~

folia of Schwaegrichen. This was derived from that inexhaus-

tible source of botanical riches, the Mountains of Clova, and is,

we believe, confined, both on the Continent and in this country,

to a micaceous soil. It is not a little remarkable, that it grew

intermixed with two of the rarest plants of Great Britain, Oxy-

tropus campestris and Didymodon glaucescens. Dr Greville

has already figured it in his Cryptogamic Flora, at p. 149^

Daltonia heteromalla^ a moss only recently ascertained to be a

native of Scotland, has been found on the banks of the North

Esk, opposite Preston Holme, by Mr M. Stark, Professor

Graham, and Mr Macnab, have examined a Senecio.^ observed

by the gardener at Woodhall, and found it to be S» tenufolia^

and new to the Scottish Flora. It grows abundantly in clay pas-

tures around Woodhall.

17. Carrodori on the contraciWility (f Vegetables.
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observer^ in the Transactions of the Academy of Sciences of

Modena, has a memoir on the contractibility of vegetables. He
communicates some experiments, from which he infers, that the

phenomenon of contractibility observed in different parts ofplants,

and which Tournefort considered as a mechanical effect of elas-

ticity, must be viewed as a consequence of vitality. Thus the

contraction of the valves in the seed-vessels of balsams, when

the seeds are ripe, may be considered as an example of thispower.

If such capsules are immersed in laurel water, which kills their

vitality, they lose their contractile power, while, if put into cold

water, their contractile power remains unchanged.

ZOOLOGY.

18. Note regarding the Spider whose Weh is employed in Me--

dicine, hyN M. Hentz.—^It has lately been discovered, that the

web of a species of spider, common in caves in Pennsylvania,

possesses a narcotic power ; and it has been administered with

success in the treatment of certain fevers. This spider, of which

M. Hentz has figured a large female, with a description of the

parts of the mouth, and the disposition of the eyes, belongs to

the genus 'Fegenaria of M. Walckenaer, or to that of Aranea^

properly so called, of M. Latreille. M. Hentz proposes to give

it the specific name of I\ medicinalis. It is black, tinged with

blue, and its abdomen presents about ten pale and livid spots,

as well as a line, toward its anterior extremity. In some indi-

viduals, the legs are marked with black spots. The author is

of opinion that the webs of ail the species of the same genus in

America are equally narcotic. It would be interesting to make

some experiments upon those of the European spiders, with the

view of determining whether they possess the same property.

—

Journal Acad. Nat. Sciences ofPhiladelphia^ vol, ii.

19. Notice regarding the Breeding of the Peacoch Parrot erf

South AmericcL—The author of this notice having put together,

at Paris, in the month of April 1822, two peacock parrots, male

and female, obtained an egg on the 18th May following
; three

days after a second ; then a third and a fourth, with the same

interval as that observed between the laying of the first and

second. Two of these eggs were found to be clear ; and the

other two, when broken by M. Gabriac, after an incubation of
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twenty-five days, presented two dead foetuses, one of which

might have been of about six days and the other twelve. He
attributed the failure to the great quantity of electricity diffused

through the atmosphere during the month of June of this year.

M. de Gabriac allowed his parrots to rest for ten days, and put

them together again on the 1st July. On the 14th, the female

again laid an egg, which, as at first, was accompanied with three

others, on the 17th, 20th, and 23d. It was always at six or seven

in the evening that they were laid. On the 6th August, the

first egg was hatched, and the rest on every succeeding third

day ; that is to say, on the Oth, 12th, and 15th, all in the even-

ing, about the time at which they had been laid. The observa-

tions of M. de Gabriac prove, that, in this species of parrot, the

period of incubation is twenty-three days. When first excluded,

the young are covered with a grey down. At the time when

M. de Gabriac published his notice, his young parrots were al-

ready two months old. This is the second instance of parrots

breeding in France. M. Lamouroux, Professor of Natural

History at Caen, read to the Linnean Society of Paris, a me-

moir upon Blue Aras (Psittacus Ararauna) bred in France,

The parent birds belonged to M. Esnault, also of Caen, to

whom they laid, from the month of March 1818, to the month

of August 1823, 62 eggs in all, at nineteen different times. Se-

veral trials of the same kind have been made within these few

years, and the results have been satisfactory. Every thing

leads us to hope that we may one day be able to multiply in our

aviaries the greater part of the numerous species which compose

the beautiful family of parrots .—Bulletin Universel.

20. Splendid Luminosity ofSea Animals
^ observed by Kuhl,

in Lat. 24° A., Long. 12°, in Oct. 1820.—‘‘ M. de Humboldt
has observed, that galvanic electricity is without visible influ-

ence upon the medusae. The same can be said of the Pyroso-

mata, although there is a vestige of nervous system in them.

The Biphora also, as well as the pyrosomata, when preserved in

a bottle, make the temperature of the water rise nearly one cen-

tigrade degree. The Pyrosoma atlanticum^ the only species

hitherto observed by us, diffuses, while swimming beneath the

surface of the sea, a light of a foot and a half in diameter. Only
imagine the superb spectacle which we enjoyed some days ago,
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when, in the evening, from seven to eleven o’clock, a continuous

band of these living globes of fire passed near our vessel. With
the light which they diffused, we could distinguish, at a depth

of fifteen feet, the individuals of Thynnus pelamys^ and Sarda.,

which have followed us these several weeks, notwithstanding

the great celerity with which we have sailed.”

SI . Notice regarding Two Eggs contained one within the

othery and without Yolks^ hy M. Durance.—If it sometimes hap-

pens that eggs contain two yolks, we also find that others contain

none. The hen which had the crop torn, and of which mention

is made in the Bulletin General^ and which lived without a cock,

has laid thirty-seven eggs from the 6th February last, to the

S6th March. On the S8th, it laid one which was a little smaller

and more elongated than the others. This egg having been

opened, was found to contain only albumen ; and, in the place of

the yolk was found a small egg, very well formed, of the same

size as this latter. The shell was soft, and contained itself no-

thing but albumen .—Bulletin Universel.

22. Musical Thrush of Brazil.
—‘‘ We first observed in these

woods the notes of a greyish-brown bird, probably a thrush,

which frequents the bushes and ground in damp low woods, and

sings with numerous repetitions through the musical scale, from

HI to (of the German scale), so regularly, that not a single

note is wanting. It commonly sings each note four or five times

over, and then proceeds imperceptibly to the following quarter

tone. It is usual to deny to the songsters of the American fo-

rests all melody and expression, and to allow them no pre-emi-

nence but splendour of plumage. But if, in general, the pretty

natives of the torrid zone are more distinguished by the beauty

of their colours than by fulness and power of note, and seem

inferior to our nightingale in clearness and melodiousness of

tone, yet this little bird, among others, is a proof that they

are at least not destitute of the principles of melody. How far

the musical improvement of man has already had an influence

on the notes of birds, remains an interesting subject for physio-

logical investigation. It is at least inconceivable, that when the

almost inarticulate tones of a degenerate race of men no longer

resounds in the woods of Brazil, many of the feathered song-
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sters will also produce more refined melodies.”

—

Spioo and Mar-

iius’‘s Travels in Brazil.

PHYSIOLOGY.

23. On Asphyxia hy Strangulation.—M. Segalas has esta-

blished, by a considerable number of experiments, which he

communicated to the Philomathic Society, in the month of Au-

gust last, 1. That the death which succeeds the mechanical ob-

struction of the trachea is more or less protracted, according to

the temperature of the atmosphere in which it is produced, the

species of animal strangled, and especially its age ; a young ani-

mal resisting it longer than an older : 2. That, in these different

circumstances, the obstruction of the trachea in mammifera is

followed by a more protracted death, when, after having pro-

duced it, the thorax of the animal is opened in such a manner

as to admit the air into contact with the external surface of the

lungs : 3. That every operation which, without hurting the cen-

tral organs of sensation and of circulation, and without allow-

ing a great part of the blood to escape, damages a great num-

ber of capillary bloodvessels, equally retards death following ob-

struction of the trachea ; that, for example, on skinning guinea-

pigs, small cats, small dogs, &c. as also on laying bare the ab-

dominal viscera by a crucial incision, the symptoms of life are

prolonged in these animals.—From these facts M. Segalas has

drawn the following conclusions : The lungs in mammifera are

not the exclusive seat of respiration; the oxygenation of the

blood appears, as is also demonstrated with regard to the trans-

piration and disengagement of carbonic acid, to be the joint

production of all the cutaneous and mucous surfaces which are in

contact with the air, and which are not removed from its action

by too thick an epidermis, or by too dense a pile. Consequent-

ly M. Segalas is not disinclined to believe, that the prerogative

which man possesses of surviving prolonged asphyxia, depends,

at least in part, upon the naked state of the skin, the thinness

of the epidermis, and the great number of capillary bloodves-

sels which are found in this envelope.

24. Ofi the Uses of the Mustachial Bristles of Animals^ hy

Vrolkk of Amsterdam.—Being convinced (says Vrolick) that
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the mustaches of several mammifera, such as the seal and cats,

are peculiar organs of touch, I made choice of the rabbit for

trying some experiments upon the subject. This animal pass-

ing the greater part of its life in warrens, where the light can-

not penetrate, this circumstance seemed to me to render it bet-

ter adapted for the object of the inquiries which I had pro-

posed to myself, its mustaches being also long and pretty nu-

merous. I found in this animal the same division and distribu-

tion of the nervous filaments in the bulbs of the mustaches as

in seals and cats in general, a circumstance which removed
all my doubts with regard to the use of these parts. However,

not contented with this proof, derived from analogy of struc-

ture, I wished to make some direct experiments, of which the

following are the results. I arranged upon the floor of a

large room a quantity of books, in such a manner as to form a

sort of labyrinth, through which an animal of moderate size

could with difficulty find a passage. I placed a rabbit in the

middle of this labyrinth, having previously taken care to pro-

duce such a degree of darkness, as to render it impossible to

distinguish any object whatever. On admitting the light a few

moments after, I found the animal escaped from its prison, af-

ter finding a passage through the whole of these books, without

having overturned or displaced one of them, although they were

placed so near to one another that the smallest shock would

have been sufficient to make them fall. In order to determine

whether its sight had enabled the animal to escape from its pri-

son, I tied up its eyes first with a piece of linen, which I tight-

ened well, and made several folds of, and afterwards with a

piece of crape folded double, and bound down, to prevent all

mistakes, by means of a crucial bandage. In both cases the

animal walked with great ease among the books, without knock-

ing against any thing, even when forced to accelerate its pro-

gress. I was very curious to observe, during this experiment,

the motion of the head by which the animal seemed to have in

view to measure the distance of objects ;
when it approached

them, it touched them with the extremity of its mustaches. In

order to remove all doubt from my mind, I cut the mustaches

situated at the side of the head, and those placed around the

eyes. The animal was bound up again as it had been before,
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but now it seemed afraid to move ; it knocked against the books,

overturned several of them, and could only escape by sliding

along, as a blind man would do who directed himself by a wall.

25. Experiments made upon six decapitated Robbers^ by Pro^

fessor Bartels.—On the 14th October 1811, six highway rob-

bers were beheaded near Marburg; one of them was sixty

years of age, the other five from twenty to thirty. At the in-

stant when the head of the first fell, the trunk got up again as

if the individual* had been about to rise upon his feet, while the

bodies of the others fell down flat at the very moment. When
a little after the heads were thrown at the foot of the scaffold,

we saw all the muscles of the face of the last executed com-

pletely relax, while those of the old man presented a general

contraction, which lasted for a considerable time. These oppo-

site effects took place without the occurrence of any difference

in the mode of decapitation to which they could be attributed :

with respect to this, it will not be useless to remark, that there

remained at least two*” vertebrae attached to each of the heads.

It was observed, that, at the moment of decapitation, the mus-

cles of the face of the greater number of the heads contracted

in a convulsive manner. As the head of the first decapitated

had not been brought with the rest, no other observations were

made with regard to it. The second, which fell ten minutes

after it, was observed without loss of time. It was tried at first

to excite a contraction of the iris, by pricking that organ, but

no apparent motion was obtained. The same operation having

been made upon the iris of the third head, the pupil dilated a

little, and again quickly contracted ; while, at the same time,

the pupil of the other eye (which had not been pricked) con-

tracted, and again immediately dilated ; an effect which Profes-

sor Trenderoth, as well as Messrs Bunger and Herold, who
were also present, saw in the most evident manner. Some
minutes after decapitation, the bodies were opened, the heart

contracted and dilated alternately with much force, in such a

manner as to produce regular pulsations. At the end of ten

minutes, these motions had, it is true, abated a little ; but they

were always incessant, and the alternate contraction and dilata-

tion preserved their regularity. Pive minutes later, these mo.
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lions had become unequal and very weak
; they revived, how»

ever, when the heart was irritated by pinching it. A mechani-

cal irritation made upon a branch of the great sympathetic, ac-

celerated a little the motion of the heart, but only for a minute

at most; the motion itself, however, continued for a long time,

only decreasing in intensity. A puncture made in the trans-

verse muscle of the abdomen of the same body occasioned strong

convulsions, especially in the lower extremities, and yet the

nerves had not been immediately irritated. A mechanical irri-

tation made at the lower part of the spinal marrow caused vio-

lent contractions in the muscles of the trunk, as well as in those

of the neck, particularly those of the upper part, at the place

of the section (which had already been frequently remarked).

On irritating the upper part of the spinal marrow of another

head, convulsive motions were produced in the muscles of the

face, and there resulted a movement of the tongue and sur-

rounding muscles. In the third body, a motion was remarked

in the lower part of the trachea which remained attached to the

trunk : this motion was accompanied with a sort of hissing, an

effect caused, without doubt, by the convulsive contractions of

the muscles which had been cut. Similar motions took place

in all the others. The head of the last decapitated was trans-

ported to the theatre, which, on account of the distance, occa-

sioned the loss of an hour. Here, our first care was to try the

duration of the galvanic irritation upon the different muscles of

the head. The elevator-muscle of the upper eyelid, and the

superior oblique muscle no longer contracted ; but the frontal

muscles, the orbicularis palpebrarum, masseter, digastric, &c.

still continued to contract. The contractions ceased first in the

masseter muscle ; they were prolonged in the buccinator. Two
hours after execution, it had entirely ceased in all the muscles,

and it could not be excited on moistening them anew. In ano-

ther head, cut off twenty minutes at least before the preceding,

the galvanic irritation caused the depressor commissurae labia-

rum, the orbicularis palpebrarum, and masseter, to contract

;

this latter always much longer than the others. Two hours

and three quarters after decajiitation, the muscles of this head

appeared to have lost all irritability. Before concluding our
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experiments upon the head of the last decapitated, we exposed

the pectoralis major and minor of a body which was brought in.

The large pectoral muscle alone contracted under the influence

of the galvanic fluid, the muscles of the abdomen no longer

contracted ; contraction took place only in the right triceps mus-

cle and in the sartorius ; they ceased always in the latter half

an hour sooner than in the other. Irritation applied to the

transverse muscle of this body no longer produced contraction,

which we attributed to the circumstance that the body had been

opened at the place of execution, after the first experiment. In

another body which had been opened at the same time, the ap-

plication of galvanism also produced some motions, as well as a

feeble contraction, which was not renewed : mechanical irrita*

tion produced none. An hour and a half after execution, the

natural motion of the heart had ceased in the bodies already

carried to the theatre. We were still, however, in hopes to

produce contraction by means of irritation, not being able to get

at the heart of the body which had been first opened, we pro-

ceeded to that of a body which had been newly opened. This

last had also retained its heat, principally in the internal parts ’;

the heart still contained a little blood, of a deep colour, in the

left ventricle, which was partly fluid and partly coagulated

;

but we could not, either mechanically, or by means of galvan-

ism, excite any contraction of the muscular fibres of the heart.

—Schriften der Gesell der Gesammt Naturwiss zu Marhur^..

vol. i. 1823.

ANTHROPOLOGY.

26. Hereditary supernumerary Fingers.-'^'Dy Willigins of

Kirchberg, gives the following curious history : A man had

born to him by his wife children, most of which had six fingers

on each hand ; and the same was the case v^^ith most of the child-

ren he had by a second wife. A daughter by the first wife mar-

ried, and bore two children with six fingers on each hand.

ARTS.

27. Spiritoiis Liquors derived from trees^ or from fruits

of trees.-—Among the trees of India, we observe the Moxvah or

Bossia hutyracea. It attains the height of an English oak ; the
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beauty of the foliage and flowers, make it a great ornament of

the plains ; and its wood is precious, inasmuch as it is not

exposed, like other wood, to destruction from the attacks of the

white ants. The flowers of the mowah are dried, and are used

for acidulating “ les mets,” and especially for the distillation of

arrack. They give a great degree of strength to this liquor, and

arrack made with these flowers, is distinguished by the name of

mowali arracTc. In a favourable season, a good mowah pro-

duces from two to three hundred pounds of flowers. A thick

oil-like butter is obtained from the fruit, and used for domestic

purposes.—The harh or pamyra grows upon the banks of the

Nerbudda and other rivers of the Guzerat. A good tree of this

species furnishes daily 43 quarts of tars or palm wine, from

which a pound of gaggaria or coarse sugar may be got. The
sugar-cane is cultivated in several places of this country, but

in place of manufacturing sugar from it, they are contented

with selling daily in the market the canes with the juice, of

which the Hindoos are very fond.—The celebrated Danish

chemist, M. Oersted shows, that of all the fruits which grow

in Denmark, the apple is that which, together with a great

quantity of sugar, produces the drink which approaches nearest

to wine. Cherries, gooseberries, and other fruits, from which

it has beentried to extract vinous drinks, are by no means pro-

per for that purpose. He hopes, in the course of a few years,

to be able to manufacture very good wine with the juice of the

apple and sugar.—The sap of the trunk of the birch, is of all

vegetable substances that which furnishes the best means of imi-

tating Champaigne, which is adulterated in London and Ham-
burgh, in the manufactories, with different sorts of berries, and

especially whortles.

—

Bulletin Universel.

2S, Browii's Gas Vacuum Machine.—This machine having

excited considerable attention both here and in England, we

consider it right to state our opinion in regard to it. We shall

feel happy, both on account of the patentee and the public, to

find that we have been mistaken in the view we are now to lay

before our readers. In this period of boundless speculation too

much caution cannot be used. The object of this engine, as its

name implies, is to obtain power by means of the vacuum ere-
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ated by the combustion of inflammable gas. It is well known

in mechanics, that a vacuum, in whatever way it is produced,

forms the source of great mechanical poWer. It was by means

of a vacuum, produced by the condensation of steam, that Cap-

tain Savery contrived to raise water in his steam-engine. It was

also remarked by the celebrated mechanic Dr Hook, in regard

to some plan which had been proposed for working by means of

a piston, If,^’ said he, a speedy vacuum could be made un-

der your piston, your work is done.” It was accordingly, by

forming this vacuum under the piston by means of the con-

densation of steam, that Newcomen succeeded in his improved

stearh-engine; and this continues, indeed, to be still the great prin-

ciple of the engines of the present day, namely, the creation of a

vacuum under or above the piston. Mr Brown then proposes

to create this speedy vacuum by means of the combustion, for

example, of coal or oil gas, a gas-burner being lighted within

the cylinder, and allowed to consume the internal air, part of

which it condenses into water. Now, admitting that this plan

is practicable, and that the machinery whicli Mr Brown has

described could be made to work with effect, let us see what

would be the expence of this power. Coal-gas sells in Edin-

burgh at 12s., oil-gas at 40s. : take the coal-gas, then, and sup-i

pose that every cubic foot of this gas is capable of creating an

equal space of vacuum,—a circumstance which is b}^ no means

proved even to half the extent; but let this advantage be set

against the raising of its water of condensation, and other im-

pediments which the steam-engine may have to encounter ; and

suppose that a steam-engine consumes 20 feet of steam per mi-

nute for every horse-power, which will be found near the truth;

then, by the same rule, a gas-engine would consume the same

quantity, which is equal to 12,000 feet per day, and would cost

therefore ^^7, 4s. per horse-power, for gas alone. Such a sum,

however, would maintain at least 30 horses, and this considera-

tion alone is sufficient to prove that the engine has no chance of

success, let its mechanism and operations be ever so perfect;

unless, indeed, it can be shewn, that every cubic foot of gas is

capable of creating 30 cubic feet of vacuity, instead of only half

VOL. XIL KO, 23. JANUARY 1825. X
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a foot, the usual estimate of chemists. Where the gas has to be
made ou purpose for the engine, its application appears still more
dubious, as gas-mahing forms a business abundantly nice and
complex of itself, and quite incompatible with that simplicity

which every mechanical power should possess.

POLITICAL ECONOMY.

S9. Friendlif Societies.—In a former Number, we noticed the

Eesults of the Highland Society’s Inquiry into the rate of Sick-

ness and Mortality among the members of Friendly Societies in

Scotland. From the able and perspicuous Report drawn up by'

a Committee of that body, we were led to anticipate, that those

laudable and highly useful institutions would immediately per"

eeive the erroneous principles upon which they had hitherto very

generally proceeded, and take speedy measures for placing them-

selves on a more secure footing. We are now happy to state,

that our expectations have been realised, and that numerous So-

cieties have already begun to revise their laws, and to regulate

their contributions and allowances according to rules deduced

fi'om experience and distinctly laid down in the Report. By
many Societies, recourse has been had to professional account-

ants for assistance ; and we know that The Edinburgh Com-

positors’ Society has already in the press a very judicious set of

Laws, with Remarks on the Constitution and prevailing Errors of

Friendly Societies. These Remarks we have seen. They are writ-'

ten in a clear and popular style, and contain an interesting state-

ment on the subject by James Skirving, Esq. accountant, a gen-

tleman who assisted in framing the Tables in the Highland So-

ciety’s Report. These Remarks and Laws, are, we believe, to

be immediately published ; and we would strongly recommend

a perusal of them, to all those who take an interest in securing

the stability and success of Benefit Societies. ,

Aut. XXIX. qf Patents granted in Scotlandfrom ISih

August to 2d December

55. Joseph Foot of Church Street, Spittalfields, in the

county of Middlesex, silk-manufacturer, for “ An improved

umbrella.” Sealed at Edinburgh 1st September 18,^4.
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56. To Robert Lloyd of the Strand, county of Middlesex,

hatter, and James Rowbotham of Great Surrey Street, Rlack-

friars Road, county of Surrey, hatmaker, for “ hats upon a new

construction.” Sealed at Edinburgh 30th August 1824.

57. To William Harwood Horrocks of Stockport, county

of Chester, cotton-manufacturer, for a new apparatus for

^ving tension to the warp in looms.” Sealed at Edinburgh

31st August 1824.

58. To John George Bodmer of No. 50. Oxford Street, in

Charlton Row, parish of Manchester, county of Lancaster, civil

engineer, for certain improvements in the machinery for clean-

ing, carding, drawing, roving, and spinning of cotton and wool.”

Sealed at Edinburgh 21st September 1824.

59. To John Leigh Bradbury of Manchester, county pa-

latine of Lancaster, gentleman, for a new mode of twisting,

spinning, or throwing silk, cotton, wool, linen, or other threads

or fibrous substances.” Sealed at Edinburgh 23d September

1824.

60. To JosiAH Parkes of Manchester, county palatine of

Lancaster, civil engineer, for a certain method of manufac-

turing salt.” Sealed at Edinburgh 25th September 1824.

61. To John Heathcoat of Tiverton, county of Devon,

lace-manufacturer, for certain improvements in the method of

preparing and manufacturing silk for weaving, and other pur-

poses.” Sealed at Edinburgh 29th September 1824.

62. To Philip Chel of EaiTs Court, Kensington, county of

Middlesex, engineer, for ‘‘ improvements on machinery for

drawing, roving, and spinning flax, wool, waste silk, or other fi-

brous substances.” Sealed at Edinburgh 25th October 1824,

63. To Simeon BiioADMEADOwof the town of Abergavenny,

in the county of Monmouth, civil engineer, for a new and im-

proved method of manufacturing and purifying inflammable

gases, by the admission and admixture of atmospheric air.”

Sealed at Edinburgh 29th October 1824.

64. To James Tetlow of Manchester, in the county pala-

tine of Lancaster, weaver, for certain improvements in power-
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looms, for weaving various articles.” Sealed at Edinburgh S9th

October 1824.

65. To Junius Smith of Old Street, city of London, mer-

chant, for improvements on a machine for washing, cleansing,

and whitening cotton, linen, silk, and woolen garments, or piece

goods.” Sealed at Edinburgh 6th November 1824.

66. To Thomas Richard Guppy of Bristol, gentleman, for

certain improvements in masting vessels.”- Sealed at Edin-

burgh 6th November 1824.

67. To Samuel Hall of Basford, county of Nottingham,

cotton-manufacturer, for an improved steam-engine.” Sealed

at Edinburgh 6th November 1824.

68. To Herman Schroder of Hackney, county of Middle-

sex, broker, for a new filter.” Sealed at Edinburgh 30th

November 1824.

69. To John Head of Banbury, county of Oxford, hosier,

one of the people called Quakers, for certain improvements in

machinery for making cord or platt for boot and stay laces.”

Sealed at Edinburgh 2d December 1824.

TO CORRESPONDENTS.

Owing to the great confusion and loss occasioned by the late dreadful fires all

around the printing-office of this Journal, and also the press of matter, the Editor

has been forced to delay publishing in this Number many interesting communica-

tions : in particular, those intrusted to his care by Mr Anderson of Perth, Profes-

sor Barlow, Dr Boue, Mr Buchanan. Mr Don, Dr Greville, Dr Fleming, and Dr
Traill,

P. Neill^ Printer^ Edinburgh.
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Remarhs on the Climate and Vegetable Productions

of the Hudson's Bay Countries* By John Richardson,

M. D., Member of the Wernerian Society. Communicated

by the Author

T HE following observations have been thrown together, and

the subjoined tables drawn up, principally with the view of

' making public the few facts collected during Captain Franklin’s

late expedition through the Hudson Bay territories, that relate

to the inquiry so ably prosecuted by Baron Humboldt, into the

geographical distribution of vegetable forms^ and on which so

much light has been thrown by the observations of our learned

countryman Mr Brown. Occasion has also been taken, in the

course of the paper, to insert as many circumstances relative to

the climate of these northern countries as were known to us.

The expedition landed at York Factory, Hudson’s Bay, in

Lat. 57° Long. 9^°, (a few miles to the westward of the line

of no variation of the magnetic needle, and nearly in the longi-

tude assigned by Dr Brewster to one (fthe poles of cold, but 23°

to the southward of it), and travelling on a W.S.W. direction,

reached Carlton House, on the Saskatchawan, distant in a di-

rect line, about 430 geographical miles. This place is in Lat. 53°

Long. 106° W., and lies nearly midway between the Pacific and

• Read before the Wernerian Natural History Society, 8th and i2d January

1825.
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Hudson*’s Bay ; the Continent here being about 83° of long., or
'

1000 miles wide. From Carlton House, the course, for 1000

miles, was north, inclining to the west, to the mouth of the Cop-

permine River, in Lat. 67° 4T N. Long. 1 15°J W,
All the plants collected up to this point, amounting, Agamoe

inclusive, to nearly 700 species, and to at least 5000 specimens,

were brought home, and form the ground-work of the subjoined

tables of natural families. About 500 miles of sea-coast, includ-

ing the circumnavigation of the bays and inlets, were visited to

the eastward of the Coppermine River, and the latitude of 68°

18' N. attained at Point Turn-again ; but the whole of the plants

collected during this part of the voyage were left behind, owing

to the hardships encountered in the subsequent return across^

the barren grounds. This loss has been supplied, as far as re-

gards the purpose of the present paper, by the collections made

during Captain Parry’s second voyage in the same parallels of

latitude, and at no great distance to the eastward.

In making a few desultory remarks upon the circumstances*'

which are likely to influence the vegetation of the districts, I*

shall begin with their altitude above the sea ; and it is almost su-

perfluous to remark, that v/e have few precise data on this sub-

ject, and must for the present be content with rude approxi-

mations. The line of country travelled through is destitute oF^

lofty mountains, table-lands, or ' great plains ; except that Carl-

ton House may be said to stand on the northern boundary of

sandy plain, which opening to the south, and extending to the

confines of Mexico, is favourable to the migration of plants to

the northward ; but our stay in that quarter being confined to

ten days at the commencement of spring, during which only

thirty species of plants were gathered, few of these southern

plants find a place in our list. Few hills were seen during the

whole voyage, rising beyond 800 or 400 feet above the level of

the surrounding country, and none exceeding 800, except on.

one part of the Coppermine River, where a range was observed

to rise, on a rough estimation, to 1200 or 1500 feet ; but even

this was free from snow in the beginning of July.

Indeed, our route being by the great rivers, and almost un-

interrupted water communications of the districts, was necessari-

ly through the lower part of the country. Our barometer waS'
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rendered useless soon after leaving York Factory ; so that I can

only state in general terms, that, from the* shores of Hudson’s

Bay to the Rocky Mountains, (a continuation of the Andes), the

ascent appears to be gentle, most rapid, however, about ^fty

miles from Hudson’s Bay, where the rivers, in crossing a ridge

of primitive mountains, form a quick succession of cascades and

rapids.

Carlton House, the south-west limit of our journey, I estimate

to be 1000 feet above the sea of Hudson’s Bay, From this

spot, our route to the north lay nearly parallel to the Rocky

Mountain chain.

The summit of Portage La Loche or Methy Portage, which

lies in 5B" 43' N. Lat., and 109° W. Long., and is about

250 miles from Carlton House, I estimated at 1500 feet. Me-

thy Lake, the commencement on the south of this portage, of

the water communication with Hudson’s Bay, at 1000 feet, and

Clearwater River, which flows from the north side of the por-

tage uninterruptedly to the Arctic Sea, under the names of

Athabasca, Slave River and Lake, and Mackenzie’s River, at

800 feet. Slave Lake at 400 feet above the Arctic Sea. The
height of land to the north of Fort Enterprize, from whence

the descent of the Coppermine River to the Arctic Sea, is gra-

dual, at 900 feet. The data from which these altitudes have

been deduced are not precise enough to be worthy of detail

;

but the results, imperfect as they are, may be sufficient to shew

that the elevation alone of these districts is not great enough to

give a decided character to their vegetation.

The peculiarities of the Hudson’s Bay climate, which have a

more marked influence on the vegetable productions, may be, in

some measure, collected from the following tables, and the re-

marks appended to them. The tables are formed on the model

of those given by Humboldt, and the deeply interesting me-

moir of that illustrious man on the Distribution ofHeat^ pu-

blished in the Memoires d'’Arcueil, or its translation in the 3d,

4th, and 5th volumes of the Edinburgh Philosophical Journal,

may be referred to, for the original views which prompted the

formation of such tables, and the many interesting deductions

that may be made from them.
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TABLE I. Exhibiting the Mean Temperatures in varioics

Latitudes.

Months.

Mean Temperature of the Air in the Shade.

Cumberland
House,
Lat. 54°

Long- 1020
W.

Near Fort

Enterprize,

Lat, 64°

Long. 113° 6'

W.

Winter Island,

Lat. 66^°
Long.

Igloolik,

Lat. 69^“

Long.

Melville

Island,

Lat, 74|°

N. Long,

1819—20. 1820—21. 18 21—22. 1822—23. 1819—20.

September, - + 49^20 + 34°. 30 + 29.06 + 2 2°. 45 + 22.54
Ostober, + 36.68 + 23.94 + 10.21 + 10.29 — 6.96

November, - + 14.60 — 0.23 + 4.75 — 23 37 — 25 60
December, - + 2.14 — 29.12 — 16.94 — 32.80 — 26.79
January, — 14.19 — 15,08 — 27.96 — 22,07 — 35.09
February, - — 1.82 — 24.80 — 29.97 — 25.41 — 37.19
March, + 11.09 — 11.07 — 15.64 — 24.75 — 23.10*

April, - + 33.97 4- 5.11 '+ 2.51 — 4.68 — 11.87
May, + 49.05 + 32.11 + 21.09 -f 22.85 4- 14.16
June, - + 59.88 + 46,62 + 31.97 + 30.16 + 34.24
July, - - + 69.80 + 53.20 + 36.34 + 40.04 + 42.41
August, - - + 73.73 + 55.36 + 36.68 H- 33.68 + 32,68

Annual Means, + 32.01 + 14.19 + 6.84 + 2.20 — 1.71.

Remarks upon Table I.

The temperatures for Lats, 54° and 64°5 were deduced from^

Captain Franklin’s observations ; those in the three remaining,

columns are copied from Captain Parry’s journals, with the mo-

difications noticed below.

Cumberland Flouse is situated in Lat. 53° 5T N., Long. 102°

17' W., in a flat limestone country, covered with wood, and

abounding in swamps and lakes. The month of September was-

occLipied in travelling from Lat. 57° to 54°, for which an allow-

ance has been made in the table at the rate of 1°.8 of tempera-

ture for each degree of latitude, by which the place of observa-,

tion exceeded 54° ; and the same addition was made to the re-

corded temperatures for June, July, and August 1820, during;

which months we travelled from Cumberland House to Lat.-.

64^° N. The allowance of 1°.8 here used, is greater than that,

which Humboldt specifies for the same parallel of latitude ; but.
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"it was obtained from a comparison of the mean annual tempera-

^ tures of Cumberland House and Fort Enterprize, which are

10| degrees of latitude apart. The observations for the other

months in the Cumberland House column, were made within the

stockade of the fort, and a deduction of 1° has been made from

oach recorded observation, to compensate for the radiation from

the neighbouring buildings, an allowance which corresponded

with the few observations we made upon the subject. The means

for some of the months were deduced from three or more obser-

vations each day, taking into account foe length of the intervals.

In the rest of the months, foe means of the extremes have been

used, which differ only in a fraction of a degree from the more

correct mode of taking the intervals into account.

The temperatures in the column for Lat, 64° were (except

those for the latter end of June, the month of July, and the

beginning of August,) taken at Fort Enterprize, in a shaded si-

tuation, on a northerly exposure, and not subject to any mate-

rial radiation from warm buildings, and an addition of 0°.5 has

been made to the registered temperatures, as a reduction to

Lat. 64°; Fort Enterprize being actually £8 miles north of

that latitude. The temperatures for July, and the early part

of August, in this -column, having been observed during the

journey from the parallel of55J°, an allowance of from 1°.5 to

to 1°.8 has been deductefofor each degree of latitude, according

to the situations of the places of observation. The temperatures

for June, after the' 10th, were taken in Lat. 65°, and have there-

fore been corrected for Lat. 64° by an addition of 1°.5 Fahr.

'With regard to the temperatures in the three remaining co-

lumns, Captain Parry observes, that the thermometer, when

placed on the foore, or on the ice, at a distance from the ship,

invariably stood from S° to 4° or 5°, and on some occasions 7°

lower than the temperature registered on board and he in

consequence deducts 3° from the mean temperature for the year.

.In the above table an attempt has been made to proportion the

compensation for the warm atmosphere of the ships, amongst

the months, so that the greater allowance is made when the dif-

ference of temperature between the atmosphere and ship was

greatest, or, in other words, in the coldest months. Thus, in

July and August, when the radiation of foe earth is supposed to
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- be nearly equal to that of the ship, the registered temperatures

are used without alteration. In the other months, a deduction

has been made, increasing from 2° to 5°, as their mean tempe-
' -ratures decreased. The annual means thus obtained are nearly

the same with Captain Parry’s corrected temperatures ; but the

differences betwixt the summers and winters a little exceed those

given by his tables.

The means were obtained by Captain Parry from the twelve

daily observations, made at intervals of two hours, or from

4380 observations in the year, and thus possess a degree of ac-

curacy which is very rarely attained.

Table II. Shexving the Distribution of Heat hi the diffei^eut

Seasons^ in various Latitudes.

Mean Temperature of the Air in the Shade.

Seasons. Cumberland
House,
Lat. 54°.

Near Fort
Enterprize,

Lat. 66°.

Winter
Island,

Lat. 64 4°.

Igloolik,

Lat. 69^°.

Melville
Island,

Lat. 74|°.

Six Summer Months^ 1

April—September, j

4- 55!97 + 37J8 + 26.28 + 24.08 + 22.36

Six Winter Months.^ 1

October—March, j
+ 8.12 _ 9.39 — 12.59 — 19.68 — 25.79

Spring.,—^March, \
April, May, j

+ 31.37 + 8.72 + 2.65 — 2.19 — 6.94

June, ' )

July, August, j
+ C7.80 + 51.71 + 35.00 + 34.63 + 36.44

Autumn.,—Septem- \
ber, Oct. Nov. j

+ 33.49 + 19.34 + 14.67 + 3.12 — 3.34

Winter^—Decern- \
ber, Jan. Feb. j

— 4.62 — 23.03 — 24.96 — 26.76 — 33.02

Mean Annual Tern- >

peratures, j
+ 32°.01 + 14°.19 + 6°.84 + 2°.20 — r.7i
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Table IV. Shewing the Increase of Vernal Temperature,

Names of Places.
Lati-

tude.
March. April. May. June.

Difference ofthe I

Temperatures
of the Four
Months.

Mean
Temp,
of the

year.

Continental Climate: 0 V 0 0 0 0 0 0 0 0

Umeo, 63 50 + 23.0 + 34.2 + 43.7 + 55.0 11.2 9.5 11.3 33.3

Uleo, - 65 0 + 14.0 + 26.2 + 41.0 + 55.0 12.2 14.8 14.0 33.1

Enontekies, 68 30 + 11.5 + 26.6 + 36.5 + 49.5 15.1 9.9 13.0 27.0

Cumberland House, 53 57 + 11.1 + 34.0 + 49.1 + 59.9 23.0 15.1 10.8 32.0

Fort Enterprize, 64 0 — 11.1 + 5.1 + 32.1 + 46.6 16.2 27.0 14.5 14.2

,

Climate of Coast :

Winter Island, 66 11 — 15.6 + 2.5 + 21.1 + 32.0 18.1 18.6 11.0 6.8

Igloolik, 69 19 — 24.7 — 4.7 + 22.0 + 30.2 20.0 26.7 10.0 2.2

Melville Island, 74 45 — 23.1 — 11.9 + 14.2 + 34.2 11.2 26.1 20.0 — 1.7

North Cape, 71 0 + 25.0 + 30.0 + 34.0 + 40.0 5.2 4.0 6.1 + 32,0

Table V. Comparing the number ofdays that reach temperature 51°.8,

and the Warmest Months of various Latitudes^ and Isothermal

Lines (Lines ofequal Annual Temperature).

Sum of the a
r

- Mean Tempera-
Names of

Lat.
Temp. tures ofthe

Isother. Places. of the Months
Lines year. that reach

1 1
of 51°. 8.

0 / 0

Umeo 59 56 38.8 236 4

53 50 33.3 118 2

32'^
North Cape, 71 0 32.0 0 0

Enontekies, 68 30 27.0 116 2

Cumberland \
House, j

53 57 32.0 213 3

59 Nismes, 43 50 60.3 593 9

53.6 Philadelphia, 39 56 53.4 463 7

50 Buda, 47 29 51.1 323 5

41 Upsal, 59 51 41.9 229 4

10 i
Fort Enter-

)

64 28 13.7 108 2
prize, j

( Winter Island, 61
)

11 6.8 0 0

(
Igloolik, 69 19 2.2 0 0

Zero, <

t Melville Isl., 74 45 — 1.7 0 0

Mean
Temp,
of days
which
reach
5r.8.

59?0

59.0

0

58.1

66.5

65.8

.68,2

64.6

57.2

f uncer.

(tain

0
(51.8

t 1 day

J 51.1

i 1 day

Mean
Temp.

of
warmest
months.

0

65.

62.6

1

46.6

1

59.5
I

73.7

1

78.3

1

77.0

72.0
I

61.9
'

j- 54.6

I
40.0

42.4

Observa-
tions.

East of Eu-
rope.

Gulf of Both-
nia, east coast.

Interior cli-

mate.
Continental

climate.

Continental
climate.

Basin of Me-
diterranean.

Interior cli-

mate.

Continental
climate.

Coast.

Coast. '

Partly interior

climate.
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RemarTcs on the preceding Tables,, principally with a reference

to the Climate (f Cumberland House.

Humboldt informs us, that “ in all places whose mean tem-

perature is below 6^°.6, the revival of nature takes place in

spring, in that month whose mean temperature reaches 42°.8 or

46°.4. When a month rises to

41°.95 the peach-tree (Amygdalus Persica

)

blossoms

;

46 .8, the plum-tree (Prunus domestica

)

blossoms

;

51 .8, the birch-tree (Betula alba

)

pushes out leaves.

“ Barley, in order to be cultivated to advantage, requires du-

ring ninety days, a mean temperature of from 47° 3 to 48°.2.

In reference to the culture of useful vegetables, we must

discuss three things for each climate ; the mean temperature of

the entire summer, that of the warmest month, and that of the

coldest month.

“ By adding the mean temperatures of the months that rise

above 51°.8, that is the temperature of the months in which

trees with deciduous leaves vegetate, we shall have a sufficient-

ly exact measure of the strength and continuance of vegeta-

tion.”

Wahlenberg has also remarked in his Flora Lapponica^ that

the air must acquire a mean temperature of 4° centigrade, or

39°«20 Fahr., before the frozen rivers break completely up.”

The River Saskatchawan, which flows about two miles an

hour at Cumberland House, broke up on the 28th April 1820,

the mean temperature of the ten preceding days having reached

only 36° ; but it is to be noticed, that one of the principal

.branches of this river rises in a more southerly latitude.

The narrow but deep streams which flow from Pine Island

Lake, on which Cumberland House stands, into the Saska-

tchawan, did not freeze at any time during the winter
; a cir-

cumstance to be attributed to their receiving a constant supply

of warm water from the bottom of the lake. The lake itself

was covered with ice about three feet thick.

The phenomena of spring, however, are perhaps most readily

exhibited in a tabular form.



^06 Dr Richardson’s Remarlcs on the Climate anM

Table VI .—Tabular View of the Phenomena marhing the

Progress of Spring at Cumberland House. Lai, 58° 57^

Long. 102° ir PT.

Means for the Month and 10
days preceding the respective

Phenomena.

<p o

Date.

Mean

Temp,

of

preceding

month.

Mean

Temp,

of

preceding

10

days.

Means

of

Maxima

for

10

days.

Means

of

Mi-

nima

for

10

days.

S

s So
(U 0) o
I-I CQ <L>

s

Phenomena.

1820.

Mar. 8. The snow covering the ground to

10.

0

+ 1.0 + 11.0
0— 9.0 + 27°

the depth of 3 feet, was first ob-

served to moisten in the sun, the
temperature in the shade having
risen to + 27° Fahr.

12. • •• • •• Temp, in the shade rose to 30°, and

20. + 18.0 + 27.6 + 7.6 + 39i

the melting snow began to drop
from the eaves of the houses.

21. • •• • • • ... The temp, this day rose in the shade

22.

to 40°, patches of earth became
visible from the wasting of the
snow, and the River Saskatchaw-
an broke up partially.

On the 22d the highest tempera-

24.

ture of the air was + 26°; but the
surface of the snow, which was
moist in the sun, was observed to

assume a bluish hue,from myriads
of minute hemipterous insects,-

which made their way through
it with great rapidity, and were,
without injury to their vital pow-
ers, frozen up with the snow af-

ter sunset.

A white-headed eagle seen. Temp.

28.

50°.

Temp, in the shade 29°. Many

31. + 11.1 + 15.2 + 24.2 + 0.3 + 50

grasses and bents CCarices) were
observed shedding their seeds,

which had withstood the winter

firmly grasped in their glumes.

This circumstance, and the sap

still remaining in the culms, ren-

ders the hay or grass of the

swamps nutritious to cattle in

the v/inter of these climates.

April 2. • •• ... The temperature sunk yesterday

to — 14°, and did not rise to-day

above + 20°. The River Sas-

katchawan is again frozen up.
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Table VI.

—

Continued.

Mean for the Month and 10
days preceding fhe respective

Phenomena.

Highest

Temperature

observed

within

10

preceding

days.

Date.

Mean

Temp,

of

preceding

month.

Mean

Temp,

of

preceding

10

days.

Means

of

Maxima

for

10

days.

Means

of

Mi-

nima

for

10

days.

!

Phenomena.

1820.

April 7- Rooks seen to-day.

9. ... ... ... ... ... A merganser seen.

10. ... + 25 0 + 35.0 + 15.0 + 49 Willow catkins beginning to burst.

12. ... • •• ... Geese and swans seen. Temp, in

13.

shade + 51°. Wind SE.
Poplar catkins bursting. TSinp.

14.

+ 54°.

Duck killed. Temp, in shade +62°.

17. ... Plovers, grackles, and orioles seen.

18.

Temp, in shade + 75°.

Canadian jays and flycatchers seen.

20. + 50.C -f 60.5 + 40.9 + 75

Highest temp, to-day + 38°, and
at midnight

,
on the 19th the

thermometer sunk to +21°.
Tussiiago flowering. Highest tem-

26.

perature to-day +34°.
Alder (Alnus gluiinosa

)

flowering.

28.

Temp. + 4G°.

River Saskatchawan completely

30. + 34.0 -j- 35.5 + 43.0 + 28.0 + 54

broken up.

May 1. • •• Anemone Liidoviciana flowering, its

10. + 38.0 + 46.2 + 29.6 + 67

leaves not yet evolved. Mosqui-
toes first seen, and in a few days
afterwards severely felt—Sugar
harvest commenced about 20th
of April, and lasted till the 10th
of May, shewing the period du.
ring which the sap flowed freely

in the sugar maple (Negundo
fraxinifolium^ DeC.) The mean
temperature of these two de-

cades was + 36^° Fahr. ; but it

is to be remarked, that the sugar
boilers observe the flow of sap

not to be so immediately influ-

enced by a high mean tempera-
ture, as by the power of the di-

rect rays of the sun. Most sap
is collected when a smart frost

during night is succeeded by a
warm sun-shining day.

14. ... ... ... ... Sugar maple and gooseberry bushes
flowering.

Willows, gooseberries, and aspens17. • » • f • *

•

(Populus trepida)., in leaf. Va-
ri'jus Drahce in flower.
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Table VI.—

Means for the Month and 10

days preceding the respective

Phenomena.

Highest

Temperature

observed

within

10

preceding

days.

Date.

Mean

Temp,

of

preceding

month.

Mean

Temp,

of

preceding

10

days.

Means

of

Maxima

for

10

days.

Means

of

Mi-

nima

for

10

days.

Phenomena.

1820.

May 20. + 51.0 + 60.4 + 41.0 + 84°

25. ... • •• • •• • •• • •• Pine Island Lake clear of ice.

28. ... • •• • •• Prunus virginiana^ Primus pennsyl-

31. + 49.1 + 60.0 + 70.0 + 51.0 + 80

vanica^ and Aronia ovalis^ flower-
ing.

The mean temperature of this

month being only 49°, is nearly
3° below that which Baron Hum-
boldt considered necessary for the
evolution of deciduous leaves

;

but the influence ofthe direct rays
of the sun was at this time very
great, and the high temperature
of the last decade of the month
compensated for the defect of
the first.

In the course of the month of May, ground was prepared at

Cumberland House ; and towards the end of it, barley sown, to

foe reaped again in August, after an interval of about SO days,

whose mean temperature may be stated at 67®. 8. This latitude

is therefore well adapted for the cultivation of barley and of

spring wheat. Maize ripens readily here, although it frequent-

ly fails in the climate of Britain. At Edinburgh, for instance,

in Lat. 56% where the mean temperature of the year is 47°.85

and there are five months that reach a mean of 51°.8, maize

rarely ripens except in very favourable situations, and under the

shelter and reflection of a wall, because the mean temperature

of these warm days does not exceed 55° 8, or 12° below the sum-

mer temperature of Cumberland House.

The great plains on the Saskatchawan and Bed Rivers, im-

mediately to the north of the United States boundary line, are

extremely favourable to the cultivation of the Cerealia, the crops

seldom suffering from late frosts or heavy rains, and at a future

period may provide for a redundant population. At Carlton
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Mouse, which is only sixty-six miles to the southward of Cum-
berland House, but where the sandy soil speedily feels the in-

fluence of the sun’s rays, and where the presence of an icy lake,

such as Pine Island Lake, does not moderate the spring heats,

barley and wheat were sown in April, and by the middle of

May the fields were green with the young blade.

These extensive plains are, however, at present subject to a

great scourge,—a periodical visit of locusts or grasshoppers, at

intervals of tw^enty years.

At Cumberland House there were 7 days in September 1819?

S in April 1820, 16 in May, the whole of June and July, and

27 days in August, which exceeded 5l°.8 of mean temperature,

making in all 114, the sum of whose mean temperature is 7584>

which give a general mean of 66°.53, as in Table V,

The largest pine-trees and balsam-poplars {Pinus alba and

Populus balsamifera) were between eight and nine feet in cir-

cumference. The Saskatchawan River, or Lat, 54°, and perhaps

the isothennal line of 32°, is the most northerly limit, in the longi-

tude of Cumberland House of the sugar-maple {Negundofraxi^

mfolmin), elm, and ash (species unknown), hazel (fiorylus Ame^

ricana'), and Arbor-vitae tree {Thuya occidentalis),. At Carlton

House the maple goes to about fifty miles north of the river, so

as nearly to reach the latitude of Cumberland House. Oak and

beech (species unknown) terminate about 4° to the southward in

Lat. 50°, within the limits of the Red River Colony. The mean

annual temperature of that colony cannot be much wide of -f38^

Fahrenheit, but the mean temperature of the three summer
months may perhaps rise to 72°, a degree of heat sufficient for

ripening the vine, if the shortness of its duration and the severity

of the winter do not preclude the cultivation of that plant. The
natural families of Polemoniacetje and Lmece seem also to have

their northern limit at Lat. 54° in these longitudes, a solitary

species of each being found on the banks of the Saskatchawan.

The CistefE^ Geraniace^je^ Rhamne^e^ UmbeUrferiE^ Araliee, Apo^

cme(E^ Valerianece., Hydrophylle^, ChenopodeeBy Santaleae., Urtu
cea^ Aroidea, and Asparagene, send some straggling species a

few degrees farther north, on a rude estimate not passing be-

yond the isothermal line of -f 27°.

It will be seen by an inspection of Table I., that, in the year
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1819-20, the month whose mean temperature, at Cumberland

House, approached nearest to the mean of the year, was April

;

but perhaps, the mean of observations continued for a series of

years, might point out the m.onth of October as approaching

more nearly to the mean of the year, Baron Humboldt ob-

serves, that this last month coincides generally within a degree

of that of the year on the isothermal line of -f- S5.6° Fahrenheit,

The mean of the spring and autumn temperatures at Cumber-

land House + 32.4° coincides very nearly with the annual mean,

and the same thing occurred at Fort Enterprize, and also at

Melville Island, within the fraction of a degree. At Igloolik

and Winter Island, the climate being more of a maritime nature,

the coincidence was not so exact. Melville Island, lying directly

north of the centre of the Continent, must be warmed in the

summer by occasional southerly breezes, which may account for

its greater proportional summer temperature, when compared

with Igloolik and Winter Island.

The mean temperatures for the last ten days of October at

Cumberland Flouse, and for the last ten days of April at Fort

Enterprize, correspond very nearly with the mean annual tem-

peratures at the respective places. Baron Humboldt remarks,

that it is an object of importance for travellers, whose obser-

vations are necessarily limited as to time, to know the ratios

that exist between the temperatures of certain portions of the

year and the mean annual temiperature and although obser-

vations for a single year, in high latitudes, are not to be de-

pended upon, yet they may form the groundwork for future

correction or verification ; and we trust that the expeditions of

Parry and Franklin will supply much that is wanting.

On comparing the seasons at Cumberland House with the

seasons found on different isothermal lines in Europe, as laid

down by Baron Humboldt, we find that the winter of Cumber-

land House, in Lat. 54°, and isothermal line of -f- 32°, is colder

than that of Enontekies, in Lat. 68°, on the isothermal line of

-j- 27° ; that the isocheimal line^ or line of equal winters, at

Cumberland House —4®.6 passes to the north of Europe, being

much colder than that of the North Cape in Lat. 71®, which

has a maritime climate, and 4® below that of Enontekies, which

has a more interior climate, and higher elevation above the sea.
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The isotJiaral line, or line 'of equal summer-heats, which in this

instance is + 67.8®, on the contrary, when carried across the

Atlantic, diverges to the southward nearly three degrees of lati-

tude, passing to the southward of London, Brussels, and Paris,

which lie in the isothermal band of from 50® to 52®. In more

interior continental situations, however, the isothseral line again

curves to the north, passing to the north of Warsaw in

Lat. 52.25°, on the isothermal line of +19®, and to the south

of Moscow in Lat. 55.75®, and on the isothermal line of +40»

In the interior of Siberia, the severity of the winter being great,

it is more than probable that an entirely similar climate may be

found. Humboldt, in one of his tables, has assigned the mean

summer-heat of Cumberland House to Central Russia, in Lat.

58® 30', and Long. 36° 20' E., and to Canada, in Lat.

Long. 71® W., on the isothermal line of 41. The low summer-

heat here assigned to Long. 71®, in Canada, may be ascribed

to its much more maritime climate, when compared to the inte-

rior situation of Cumberland House. The differences of these

climates may be rendered more manifest by the following tabu-

lar view.

Table VII.

Difference ofSummer and Winter on the Isothermal Line of

+ 32®.

Situation, Winter. Summer. Difference

’ Cisatlantic Region, Long. 1° W. and 17° E. -{-14.0° Pah. -1-53.6° 39.6°

Transatlantic Region, Long. 58° W.— 72° W. -1- 1.4 — -1-55.4 54.0
Cumberland House {Continental) 102^ W. — 4.9 — -f67.8 72.4

The effects of the Cumberland House climate, which may be

considered as a perfect specimen of the interior continental cli^

mate,, seems to be, as Baron Humboldt has somewhere remarked,,

that, after a long and severe winter, there is generated a great

degree of irritability, both in animals and vegetables, which
renders them more susceptible of the succeeding summer-heats.

It may be, that it is this excess, as it were, of irritability, that

renders the puncture of the mosquito so much more distressing

at Hudson’s Bay than in any other part of the world, and not

the more poisonous nature of the insect itself.
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The following Cree names qf the months are indicative of

certain natural phenomena which recur with the returning sea-

Eagle-moon.

Goose-moon.

Frog-moon.

Hatching-moon.

Moulting-moon.

Flying-moon.’

Ripe-berry-moon.

Fall-moon (Fall of the leaf).

Rutting-moon (of moose-deery.

Hoar-frost-moon.

C The great-dreaming-moon, the moon its

^ which the sun travels low.

f, Lesser-dreaming-moon.

The February moon, including part of March, is sometimes

termed Keesheh ’'peesliim, or Great Moon. The names of the

months are by no means fixed in the Indian languages, varying

with the nature of the district the hunter resides in, and perhaps

with the fancy of the individual who speaks.

Remarks upon the Climate of Athabasca and Slave Lakes.

Having discussed as many facts respecting the Cumberland

House climate as we could collect, I shall, before proceeding ta

details regarding the climate of Fort Enterprize, notice some

circumstances connected with two intermediate spots, namely,

Fort Chepewyan, on the Athabasca Lake, in Lat. 58° 43' N., and

Long. 111° 18' W., and the Little Lake, near the debouche of

Slave River into Slave Lake, in Lat. 61°12'N., Long. 1 13” 12'W.,

because, at the former, barley, and I believe wheat, are advanta-

geously cultivated, and the latter is the most northerly fur-post,

at which, as far as my information goes, barley has been tried, and

succeeded. We possess no observations of the temperatures of

these districts for an entire year ; but the summer temperatures

of 1820, were obtained whilst we were travelling through them.

sons.

Marchl'

April,

May,

June,

July,'

July, )

August,
j

August, )

September, j

September, 1

October, j
October, )

November,. /
November,

)

D'ecember, (

December, 1

January, j
January, I

February, j

Meegeskew-eepcesh'm,

N^cesea-'pesshim.

Atkeek-eep<eshim,

Opuskow~eepeeskim^

Opeeneyoo-eepcBshiniy

Opahow-eepeeskim,

Atteehteh-eepcsskim.^

Tawkquaggan-eepcsskim,

Onotcheehtow-eepeeshim^

Weetheekopeyoo-eepceshim^

Keeshek-paieaitagganumy

Keeshek-pawattagganawset
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and agree sufficiently near with the following interpolations ; from

which, however, the chilling effect of the icy covering of both

lakes, in spring, is excluded.

Table VIIT. Interpolatedfrom Table II.

SEASONS.

Athabasa,

Lat. S8| N.
Long, nil
W.

Slave Lake,
Lat. 61| N.
Long. 113:1

W.

Six summer months, April,— September,
Six winter months, October,—March, ,

Spring. March, April, and May,
Summer. June, July, August, . . . ,

Autumn. September, October, November,
Winter, December, January, February,

+ 47°-33

— 0 40
+ 20 -61

+ 60 -16

+ 26 -ST
— 13 -36

-1- 43°*24

— 4 44
+ 15 -52

+ 5T • 0
-j- 23 *59

— 18 *00

Mean annual temperature. + 83‘’'56 -1- 19“-53

Table IX. Interpolatedfrom Table I.

SITUATION.
Mean Temperatures.

May, June, July. Aug.

Athabasca, Lat. 58| N.,

Slave Lake, 61^ N., . « «

41°‘0

3T -2

53°-6

50 ‘6

62°'0

60 -5

64'’*5

60 -0

These Tables shew, that, at Athabasca, there are three months

which reach 5l°‘8, and that their united mean temperatures

amount to 180°. At Slave Lake, there are only two months that

attain that height ; and the sum of their mean temperatures is

1S0°. At Slave Lake, in the year 18SS, it was nearly the end

of IMay before the mean temperature of any considerable number

of days reached the vernal temperature of 4S°‘8. On the S5th

of that month, Slave Kiver broke up, the passage of the lake

over the ice being at that time considered unsafe. From the

25th of May to the 2d of June, we observed, on the voyage to

Fort Chepewyan, willows, gooseberries, theAnemone Nuttalliana

(D.C.),Aronia ovalis, Prunus Virginiana, and Hippophde Cana-

densis, flowering nearly in the order in which they are here men-

tioned. The leaves were also rapidly evolving at this period, in

perfect accordance with Humboldt's observations as to the tem-

perature required.

VOL. XU. NO. 24. APRIL 1825. p



214 Dr Richardson’s Remar'ks on the Climate and

The Prunus Virgimana was not observed to the north of Slave

Lake ; and the Pinus halsamea also terminates there
;
although,

farther to the westward on Mackenzie’s River, it is said to attain

a higher latitude. The Popidus halsam^era sends straggling

trees as far north as Lat. 63°
; and the Popidus trepida grew in

pretty large clumps half a degree farther north, beyond which,

however, it was not seen. The Popidus balsamifera forms a

large proportion of the drift-timber observed on the shores of

that part of the Arctic Sea which we visited, and is supposed to

come principally from the south branch of Mackenzie’s River,

named also Rimere aux liards.

Remarks upon the Climate ofFort Enterprize.

Fort Enterprize (now dismantled) stood in a district of primi-

tive rocks, about 2J° N. of Slave Lake, and 3J" south of the Arc-

tic Sea, above which it was supposed to be elevated about 800

feet. The banks of Winter River, upon which it was built, are

ornamented with groves of the white spruce-tree (Pinus albaj,

and flanked on each side by an irregular marshy plain, va-

rying in breadth from one to three or four miles, somewhat

broken by abrupt elevations of coarse gravel, and bounded

by an amphitheatre of disconnected hills. The summits of

these hills generally consist of naked, smooth, rounded masses

of gneiss

:

their sides are very thinly covered with a loose

gravelly soil, and frequently exhibit accumulations of large cu-

bical fragments of gneiss, which are the debris of mural preci-

pices of various heights. In the upper parts of the inclined

valleys, at the bases of the hills, there is commonly a thin stra-

tum of mountain peat, but the bottom of almost every valley is

occupied by a lake. Many of these lakes are of a considerable

depth, but a large proportion of them are entirely land-locked,

communicating with each other only when flooded by the melted

snow. Winter River is merely a succession of small rapids, con-

necting lakes of various magnitude with each other. This is

the case with all the rivers that traverse the barren grounds

;

and the features of the description here given are characteristic

of the whole district. The sides of the hills, and all the drier

spots of the valleys, are clothed with a beautiful carpet of the

lichens, which form the favourite food of the rein-deer, amongst
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which the Cenomyce rangifer’ina^ Cetraria nivalis and cuculla-

ta., and Cornicularia ochroleuca^ are predominant. The principal

shrubs are the Vaccinium uliginosum^ Empetrum nigrum^ Ledum
palustre, Betula glandtdosa^ and several Salices. The Vaccinium

vitis Idaa^ Arbutus Uva Ursi and alpina, are very common, and

the Andromeda polifolia^ and Kalmia glauca^ occur in almost

every peaty spot. In sheltered situations, where the peat is deeper

than usual, there are frequently a few starved larches and hlach

spruces scattered. There are also some thin clumps of the Be-

tula papyracea^ upon the borders of the rapids. The white

spruce itself, which thrives better here than any other tree, is

found only in sandy spots by the side of the river, or in valleys

upon the borders of the lakes. Farther to the eastward, and

more within the barren grounds., the trees disappear altogether ;

but a little to the westward, upon the secondary and transition

strata of the Coppermine River, the white spruce, in scattered

clumps, attains the Lat. of 67° 34' N., within 13 miles of the

Arctic Sea. Amongst the spruces cut down at Fort Entcrprize

one of

16 inches in circumference, had 45 annual rings.

18 ditto. 90 ditto.

21 ditto, 90 ditto.

36 ditto, 130 ditto

;

the greatest increase being an inch of circumference in three

years, and the least an inch in five years. The average is four

rings or years, to an increase of 1 inch in circumference, or about

1 inch of diameter in twelve years. The tree above mentioned,

which measured 36 inches, was one of the best grown that was

observed ; but some, with short crooked trunks, measured more.

Our house was 24 feet wide ; and considerable difficulty was ex-

perienced in obtaining half a dozen transverse beams long enough

to support the roof, most of the trees tapering too much. The

spruces seen near the mouth of the Coppermine, were about

one-third of the size of those which grew at Fort Enterprize. In

a few sheltered alluvial spots on the barren grounds, the Betida

glandidosa was about 4 feet high, and in a warm crevice at the

mouth of Hood’s River, Lat. 67 i°, Alnus glutinosaycci^ found

growing to the height of 5 or 6 feet.

p 2
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Names the Months in the Copper Indian Language^ adapted

to the meridian ofFort Enterprise.

^
( March,

t April,

^ April,

April,

May,

May,
June,

4. July,

5. August,

6. September,

7- October,

8. November,

f November,

\ December,

10. January,

(January,
(February,

j- Det-a?iee-cliazak. Eagle-moon.

Bennee-thleeng-thillah. Dog-rump Moon. The
month in which deer are run down with a

dog, owing to a crust having formed upon
the ice, sufficiently strong to bear a dog, but
through which the deer break, and are im-

peded. Termed also Crust-moon.
1 Khtunsee-hawzing^nawroe-zelleh. The month in

,

5- which the icicles with crooked tips hang
* from the rocks.

I
Bennee’-akkawzce. Egg-moon. Laying-moon.

Bennee-atchithceh. MouHing-moon.
Bennee assitzilloeh. The month in which the

female rein-deer pass during the dewy nights

with their young from the coast.

Bennee^arasseetcho. The moon in which the
large or male rein-deer arrive from the coast.

Bennee-awrharvnteh. Rutting-moon.

Bennee-tsee~ch* ellyee. The moon in which the

foetus floats.

) Nea-ts-tsaillah. Hoar-frost-moon. Trees cover-

j ed with festoons of snow.

Nee-tsa-tchoh. The big moon of the earth. The
long moon. Half the winter.

I
Nintzee^za-tsillak. The moon of light winds.

I
Nintee-za-tckoh. Big windy moon.
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Table X.

Tabular view of the Progress (f Sprmg in the year 1821 at Fort En-

terprise, Lat. 64° 28' N. Long. 116° 6' W.

Mean Temperatures.
1

1=^ S

Date,

Of

preced-

ing

Month.

Of

10

pre-

1

cedingDays.

Of

maxi-

mum

for

10

Darys.

1 1
Of

mini-

mum

for

10

Days.

Highest

tern

rature

with:

1
10

Days.

Phenomena.

1821. Coloured spirit thermometer in the

Mar. 7. o d 0 sun + 39°. In the shade + 6°

10.

20.

26.

—8.10
—23.55

+ 2,10

—13.80
—18 30
—33.30

+ 15
— 1

+ 2 — 2

+ 46 +5
31. —11.73 —3.54 + 8.73 —15.82 + 24 + 32 +24

April 1. + 63 +40

Smart thaw all day. The snow at

this time was nearly 3 feet deep
on the lakes, and the ravines were
nearly filled.

10. + 8.20 + 18.70 —2.30 + 40 Eagles seen. Rein-deer making a

northerly movement. The fine-

ness of the weather at this time
induced the Indians to think that

the spring, and consequent mi-
gration of the deer towards the
coast, had commenced, but their

hopes were deferred by the sub-

sequent cold weather.
20. —7.90 + 3.20 —19.00 + 21 Arctic hares copulating, and begin-

ning to change their fur.

30. + 4.70 +13.80 + 27.20 —0.10 + 45
May 3. Temperature in the shade + 42.

Hawks first seen. Young in the

nests of the cinereous crow {Cor-

vus canadensis). Down of the
American hare becoming grey.

Trees thawed. Sap beginning to

flow.

5. Twilight all night. Snow melted
from the summits of the hills.

Ptarmigan pairing. Tempera-
ture in the shade + 46.

. 7. Large patches ofgroundon the sides

of the hills visible, 7 weeks later

than the same occurrence atCum-
berland House, 10| degrees more
to the southward. Snow every
where moist. Temperature in

the shade +41°.

8. A house-fly seen.

9. A merganser seen. Rein-deer mi-
grating northwards, exactly a

month later than the Indians had
predicted, from the fine weather
in April.
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Table X.

—

Continued,

Mean Temperatures,
1

Date.

Of

preced-

ing

Month.

Of

10

pre-

cedingDays.

Of

maxi-

mum

for

10

days.

Of

mini-

mum

for

10

Days.

Highest

ten

rature

wit]

10

Days.
Phenomena.

182D 0 0

May 10. 4-31.75 4- 42.90 4-20.40
-f- 52 Two gulls seen. Berries of the

Vaccinium Vitis Idcea^ Empetrum
nigrum^ and Arbutus alpina may
now be gathered abundantly, ha-

ving withstood the winter. The
berries of the Vaccinium uligino-

sum are also very fine in flavour

at present, but so ripe and ten-

der, that they can scarcely be
plucked without crushingbeneath
the finger. The ground is still

frozen, but the snow thaws rapid-

ly in the sunshine. Many of the

Musci are beginning to sprout,

and the calyptrce of some Junger-
mannioB are already visible.

11.
... ... Loons {Colymhus glacialis) arrived.

17. ...
Teals {Anas crecca) killed. Their

crops were filled with insects

Avhich now swarm in the small

rivers.

20.

w

4- 26.55 4-37.20 4- 15.90 -f 52 The weather for ten days past has

been disagreeably cold and blow-
ing, but the arrival of the sum-
mer birds shews, that the fine

Aveather has set in to the south-

ward ; and we were informed by
the natives, that, on the northern
shores of Great SlaA^e Lake, only
2|" to the southAvard, the snow
Avas quite gone before the 10th

of the month. A difference of

nearly 10 days in the progress of

spring Aras noticed in the folloAV-

ing month, on advancing only 30
miles to the northward. The
cold Aveather experienced at this

period at Fort Enterprize, arose

from northerly Avinds, caused, I

suppose, by the heating of the

earth, and consequently of the
atmosphere to the southAvard.

This cause of northerly Avinds

terminated this year about the

20th of June, by the ground to

the northward being cleared of

snow, and getting rapidly heated.

Up to this date, there Avas no ex-

ternal appearance of vegetation

amongst the phenogamous plants

except the gradual evolution of

the AvilloAv catkins.
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Table X.^

—

Continued.

Mean Temperatures Ph.Ih
G

Date.

Of

pre-

ceding

Month.

Of

10

pre-

cedingDays.

Of

maxi-

mum

for

10

days.

Of

mini

•

mum

for

10

Days.

Highest

ter

rature

wit

10

Days.
Phenomena.

1821.

May 21. Geese arrived (Anas Canadensis,

28.

and hyperhorea). Temp. + 39®.

Temp, in shade +68°. Plovers

31. + 31.60" + 36.50 + 48.27" + 24.73 + 68°

seen (Charadrius pluvialis). Erio-

phorum flowering.

Snow nearly gone at Fort Enter-

June 7-

prize, but on Point Lake half a

degree farther north, and at the
same elevation above the sea,

scarcely begun to melt.

On the 7th, in Lat. 55", about 32

8.

10.

...

441.55 +52.80 +30.30 + 73

miles directly north from Fort
Enterprize, and about 150 feet of

greater elevation, the snow had
scarcely diminished, except on
the sides and summits of the hills

which are all of small elevation.

The first, or female band of rein-

deer passed Lat. 65" at this time,

their progress over the barren

grounds being regulated by the
uncovering of the lichens. When
the thaw is farther advanced, the
lichens become too tender and
pulpy, and the deer resort to the

SAvamps to feed upon the hay or

grass, which, frozen up in the
end ofautumn, retains its sap and
nutritive qualities, on the snow
first melting from around it in

the spring. In a few days, how-
ever, the culms become dry, and
the seeds are shed, the deer by
that time having reached the sea-

coast, where the sprouting carices

form their food, but are not so

fattening as the lichens.

Sudden thaw at PointLake, Lat. 65 "

10'. Eriopliorum just bursting

forth there. It flowered ten days
earlier at Fort Enterprize.

Note. The temperatures up
to the 10th, are from the
register kept at Fort Enter-
prize ; the following obser-

vations were made on. Point
Lake, Lat. 65 "^66" N.
Long. 113"_114 W.
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Table X.— Continued.

Mean Temperatures.
1

0) C2

ir rH

Date.

Of

pre-

ceding

Month.

1
Of

10

pre-

cedingDays.

Of

maxi-

mum

for

10

Days.

Of

mini-.

mum

for

10

Days.

|
Highest

ten

rature

witl

10

Days.
Phenomena.

1821.

June 12. Thermometer at Point Lake rose

to 78" in the shade. Hard rain.

Small lakes broken up. Point
Lake still covered with ice five

feet thick. Robins {Turdus mi-

gratorius\ Godwits Limosa Fedoa)
and ducks hatching. A species

of martin arrived. It builds a

nest on the rocky precipices of

the barren grounds, similar to

the nests ef the house-martin in

England.
14. Temperature 4 56°. Calm and

fine weather. Snow melting fast.

It lies at present only under the

steep cliffs. The radiation of

heat from the rocks that bound
Point Lake is such, that the ice

is perforated by large holes under
every precipice. By these holes

the water from the melted snow
runs off. The diminution of ice

on the lakes proceeds most ra-

pidly on its under surface, from
the contact of the warmer water.

The Salix desertorum burst its

catkins to-day.

15. Temperature 60°. The streams
that issue from the melting snow
under the precipices and sides of

the hills, are now pretty large,

some, of them scarcely fordable,

and all the valleys are flooded.

The Arbutus alpina began to

flower to-day. All the small birds

are hatching.
17. ... Snow and sleet. Temperature 30°

to 35°.

19.

0 0

Temperature 54°. Ice on the lake

honey-combed from the action of

the sun. Anemme cuneifolia in

flower.
20. + 43.35 452.10 4 34.60 + 78“

21.

0

Midsummer-day. Dwarf-birch {Be-

tula glandulosd) opened its buds
to-day. The last or male bands
of deer have passed to the north,

a few stragglers only remaining.
30. + 42.05 447.10 + 35.40 + 41.25 + 56 The ice on Point Lake much de-

cayed and honey-combed.
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Table X.

—

Continued.

Mean Tem.peratures.

Highest

tempe-

rature

within

10

Days.

Date.

Ol

pre-

1
ceding

1

Month.

Ot

10

pre-

cedingDays.

Oi

maxi-

mum

for

10

Days.

Or

mini-

1
mum

for

j
10

Days.

Phenomena.

1821.

Juy 4.

6.

Aug. 1 7.

Sept. 5.

Oct. 9.

...

...

...

The ice on the larger lakes in

Lat. 66", Long. 114" completely
broken up. About the 18th or

19th of this month, the sea-ice at

the mouth of the Coppermine
River, in Lat. 67" 45', is sup-

posed to have broken up. The
Dryas integrifolia., Stellaria Ed-
wardsii and Equisetum arvense^

flowered to-day. Epilobium spica-

tum sending up young shoots.

In Lat. 66" 30'N. Salioe reticulata.

Alnus glutinosa^ Hippopha'C Cana-
densis.^ Andromeda tetragona., Oraha
— ? Draha aizoides and alpina., Py-
rola rotundifolia Saxifraga cernua.,

nivalis^ hirculas., and opposltifolia.,

Tofielda palustris., Phaca astraga-

lina.) Pedicularis Nelsonii, hirsuta.,

and Lapponica., Silene acaulis and
various Willows and Cariceswere
observed in flower to-day. The«7w-
niperuscommunis grows in the hills

here, but was not seen in flower.

In Lat. 68" on the coast, we had a

severe storm this day, which, with
frosty weather and snow, con-

tinued for several days. The
snow that fell at this time dis-

appeared again, but on the 5th

of September a storm set in,

which clothed all the Barren
Grounds from Lat. 65" to. 68"

with snow for the winter.

On the 9th of October, the party
walked over the small lakes be-

tween Point Lake and Fort En-
terprize, which they had crossed

on the ice in the middle of the

preceding June, being an interval

of 116 days. The ground was
this year covered with snow a

month before the lakes froze

over, so that the snow lay for

nine months, and there were oc-

casional snow-showers in the

three summer months.
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By examination of Table III. we perceive that the summer
temperature of Fort Enterprize is found at Churchill, in Lati-

tude 59°
;
the neighbourhood of the ice which floats in Hud-

son’s Bay until August, compensating, in this case, for a differ-

ence of 64 degrees of latitude. The isotheral line^ carried

across to the Old Continent, passes near to Enontekies.

In no part of the barren grounds did we discover the ground

to be perpetually frozen. The subsoil, however, at York-

Eactory is always frozen, a circumstance which is also to be at-

tributed to the constant presence of ice in the Bay during the

summer. The thaw at York (Latitude 57°) in September, was

observed to penetrate three feet.

In Latitude 65° the sap of the spruce-tree freezes early in Oc-

tober, and in a short time the wood becomes as hard as a stone,

the chips produced by a highly tempered hatchet being similar

to saw-dust. The hatchets are speedily broken in this employ-

ment, which renders the Indians anxious to find dead and dry

trees for winter use ; and to procure a constant supply of this

kind of fuel, they occasionally set fire to a clump of trees, ex-

pecting to find their trunks fit for use in two or three years.

At Slave Lake, where our attention was directed to this sub-

ject, the sap of all the other trees, and of the juniper-bush and

other shrubs, vas observed to freeze equally with that of the

white spruce. The power of the direct rays of the sun upon

the trees, causes them to shew signs of returning life before the

earth acquires any warmth, and the ground about the roots of

the larger trees is first cleared of snow, and thawed.

Having, in the preceding details of climate, mentioned the

circumstances most likely to influence the distribution and

growth of vegetables in the districts travelled through, I may

remark, that the agency of man, so powerful in modifying the

appearance of the vegetable kingdom in other quarters of the

globe, is scarcely to be detected in these remote lands. Culti-

vation of the ground is entirely confined to a few small gardens

at the fur-posts, and the utmost effect that can be ascribed to it,

is the introduction of a few herbs from Canada and Europe,

along with the Cerealea and culinary vegetables. The majority

of the introduced plants is perhaps comprised in the following

brief list of the species, which were found only in the direct
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trading route ; but several, even of these, may nevertheless be

indigenous. Blitum capitatum.^ Veronica peregrina, Lycopus

Virginicus, Hordeumjuhatum, Myosotis lappula^ Rumex acutus^

Cerastium viscosum, Spergula nodosa, Euphrasia officinalis,

Lepiditim ruderale, Atriplex ,
Urtica gracilis.

The only mode in which the arts and customs of the natives

alfect the vegetable kingdom, is by their setting fire, either ac-

cidentally or intentionally, to the forests. These fires, when

they occur during summer in the woody district, spread rapidly

through the dry moss, consuming the soil down to the rocks,

and are only extinguished by heavy showers of rain. Several

years elapse before any thing grows in the district thus laid

waste. The blackened and branchless trunks of the trees are

in a season or two stripped of their bark and bleached, if not

sooner thrown down by the wind. The surface of the ground

next acquires a little verdure from the Funaria hygrometrica,

Bryum pyriforme, Didymodon purpurcum, Marchantia poly-

morpha and conica, and some other Musci and Hepaticce. By
and by other vegetables take root, and in process of time the

site of a pine-forest is occupied by dense thickets of slender as-

pens (Popidus trepida). The growth of this tree, instead of a

renewal of the pine-forest, may be attributed either to a change

in the nature of the soil, perhaps by the introduction of a greater

quantity of alkaline matter,—to its winged seeds favouring its

dispersion,—or to both causes conjoined. The ashes of the

poplar yield much more alkali than those of any of the pines do.

Fires frequently spread amongst the dry grass in the plains

of Carlton House ; but their principal effect there seems to be the

production of finer pasture in the following season. They do

not seem in general severe enough to destroy the roots of the

grass, or to burn the soil. The migrations of the herds of the

bison or buffalo, are much influenced by the extent and direction

of these fires.
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Table XI. Arrangement qf Plants growing in the Hudson's Bay cowu
tries

^
and adjoming Lands, from Lat. 53° N., and to the westward

of Long, 116° W,

Classes and Fa-
milies.

CL. I. ACOTYLE-
DONES, -

Ord. I. Fungi.
Sphaeria,

Hysterium,

Agai-icus,

Cantharellus,

Lycoperdon,
Schizophyllum,

Daedalia,

Polyporus,

Hydnum,
Thelephora,

Tremella,

Peziza,

Erinaeum,

II. Lichenes.
Lepraria,

Arthonia,

Spiloma,

Solorina,-

Gyalecta,

Lecidea,

Calicium,

Gyrophora,

Opegrapha,

Verrucaria,

Endocarpon,

Thelotrema,

Variolaria,

Urceolaria,

Lecanora,

Parmelia,

Borrera,

Cetraria,

Peltidea,

Nephroma,
Evernia,

Dufourea,

Cenomyce,
Cerania

Stereocaulon,

Sphaerophoron

,

lU

I
o i

Total

of

S

cies.

§ §
Barren

Grounds.

C
o s

I

-

302 96 138 68

2 2

1 1

3 3
1 1

2 1 1

1 1

1 1

5 5
1 1

2 2

2 1 1

2 2

1 1

24 17 5 2

2 1 1

1 1

1 1

1 1

1 1

24 10 12 2

4 2 2

7 4 3

2 2

2 2

2 2

1 1

1 1

1 1

22 3 14 3

14 5 4 5

3 1 1 1

7 4 3
2 1 1

2 1 1

1 1

2 2

10 2 8

1 1

1 1

1 1

Classes and Fa-
milies.-

Lichenes.
Alectoria,

Ramalina,
Cornicularia,

Usnea,

Collema,

III. Alg^.
Oscillatoria,

Conferva,

Ulva,

Fucus,

IV. Characb^.
Chara,

V. Hepatic^.
Riccia,

Jungermannia,
Marchantia,

VI. Musci.
Voitia,

Andraea,

Sphagnum,
Gymnostomum,
Anictangium,

Tetraphis,

Sphlachnum,
Asplodon,

Encalypta,

Weissia,

Grimmia,
Syntrichia, 1

Barbula, >

Tortula, j

Trichostomum,
Dicranum,
Fissidens,

Didymodon,
Orthotrichum,
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Classes and Fa-
milies.

Total

of

Spe-

cies.

(>»

xs

S.
•-

!> b»

Barren

Grounds. Common

to

both

districts.

Musci.

Baitramia, 3 3
Webera, 3 1 2

F unaria, 1 1

Meesia, 1 1

Timipia, 1 1

Pohlia, 3 3
Bryum, 5 1 2 2

Mnium, 5 3 2

Climacium, 1 1

Neckera, 1 1

Leskea, 1 1

Hypnuni, 17 12 3 2

Polytrichum, 9 7 2

101 29 51 21

VII. Filices.

Poly podium, 2 2

Woodsia, 2 2

Athyrium, 1 1

Nephrodium, 1 1

Pteris, 1 1

Cryptogramma, 1 1

8 7 1

VIII. Lycopodineje.
Lycopodium, 5 1 1 3

IX. Equisetace^.
Equisetum, 6 1 1 1

CL. II. MONOCO-
TYLEDONES, 113 70 26 17

Ord. I. Gramineie.
Hierochloe, 3 1 2
Oryzopsis, 1 1

Stipa, 2 2
Aira, 1 1

Trisetum, 1 1

Deschampsia, 1 1

Dupontia, 1 1

Pleuropogon, 2 2
Elymus, 3 2- 1

Festuca, 3 2 1

Poa, 8 3 3 2
Beckmannia, 1 1

Avena, 1 1

Classes and Fa-
milies.

Total

of

Spe-

cies.

r

>>

o rl
Barren

Grounds. Common

to

both

districts.

Gramine^.
Bi’omus, 1 1

Hordeum, 1 1

Calamagrostis, 3 2 1

Agrostis, 1 1

Colpodium, 1 1

Phippsia, 1 1

Alopecurus, 2 1 1

38 17 16 5

11. Cyperace^.
Eriophorum, 4 1 I 2

Scirpus, 4 3 1

Eleocharis, 1 1

Kobresia, 1 1

Carex, 24 17 5 2

34 23 6 5

III. JUNCE^.
Juncus, 8 4 2 2

Luzula, 3 1 1 1

11 5 3 3

IV. Melanthace^e.
Tofieldia, 3 1 1 1

V. AsPARAGEiE.

Smilacina, 3 3

VI. Asphodels^.
Allium, 2 2

VII. Liliace^.
Lilium, 1 1

Uvularia, 1 1

Zygadenus, 1 1

3 3

VIII. iRIDEiE.

Sisyrinchium, 1 1

IX. Orchide^.
Habenaria, 5 5
Neottia, 1 1

Corallorhiza, 1 1

Calypso, 1 1

Cypripedium, 3 3

11 10 1

both

districts.
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1 o i

Classes and Fa-
milies.

G.
cc

o G
(U S

S
.g

g 1
S 'o

Total

cies. 1 i^ WD i

H O

^ o :

X. AROIDEiE.

Calla, 1 1

Lemna, 2 -2

Typha, 1 1

4 4

XL Juncagine^.
2Triglochin, 2

XII. Fldviales.
Potamogeton, 1 1 2

CL. III. DICOTY-
LEDONES, 425 278 85 62

Ord. I. Conifers.
Pinus, 5 4 1

Juniperus, 2 1 1

Thuya, 1 1

8 6 2

II. CORYLACE^.
Corylas. 1 1

III. SALICINiE.

Salix, 30 20 8 2

Populus, 2 2
Alnus, 1 1

Betula, 3 2 1

Myrica, 1 1

37 25 8 4

IV. Urtice^e.

Urlica, 1 1

V. Eleagni.
Eleagnus, 1 1

1
Hippophae, 1

2 1 1

VI. Santale^.
Comandra, 2 2

VII. POLYGONE^.
2 1

9

1

1
Polygonum,
Rumex, 4

'i

Oxyria, 1 1

6 3 1 2

Classes and Fa*

MILIES.

Blitum,

Atriplex,

IX. PLANTAGINEiE.

Plantago,

X. PLUMBAGlNEiE.
Statice,

XL PrimulacejE.
Lysimachia,

Primula,

Androsace,

Dodecatheon,
Trientalis,

Glaux,

XII. Lentibulari^e.

Utricularia,

Pinguicula,

XIII. Labiate,
Lycopus,
Mentha,
Stachys,

Dracocephalum,
Scutellaria,

XIV. ScROPHULARINiE
Euphrasia,

Bartsia,

Rhinanthus,

Fedicularis,

Veronica,

XV. BoRAGINEiE.

Myosotis,

Lithospermum,

10

2

3
1

10
1

17

'O

S I
!> bJO

ca

a
§ §
S g
w o

10

both

districts.
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I
Classes and Fa-

©&
xn

o i
4^ O
a *S Classes and Fa-

a>

m
©
pq

MILIES. o
si

o ^
B ^ milies. o

-a
ts ,wO 0)

E-i 'o

Woo gion.
^ o
^ %m o

§5
u .S

'rt «
CO

O ©
H ’o 1

Woo^

1
gion.

XVI. Hydeophyllb^ Composite.
Eutoca, 1 1 Antennaria, 3 2

Erigeron, 6 5
XVII. POLEMONIACE^ Tussilago, 4 2

Phlox, 1 1 Senedo, 6
'

5
Cineraria, 6 2

XVIII. Gentianele. Aster, 9 8
Swertia, 1 1 Solidago, 9 9
Gentiana, 4 4 Arnica, 2 1

Menyanthes, 1 1 Grindelia, 1 1

Chrysanthemum

,

2
6 6 Achillea, 2

XIX. Apocine^. 67 45
Apocynum, 1 1

XXV. Valeriane^.
XX. Ehicin^. Valeriana, 2 2

Kalmla, 1 1

Ehododendron, 1 1 XXVI. Rubiace^.
Menziesia, 1 1 Galium, 2 2
Azalea, 1 I

Andromeda, 4 1 3 XXVIL Caprifoli-
Arbutus, 2 2^

ACEiE.

Ledum, 2 1 1 lannaea. 1 1

Empetrum, 1 1 Caprifolium, 1 1

13 9
Xylosteum, 3 3

3 1 Symphorium, 1 1

Viburnum, 2 2
XXL VACCINBiE. Cornus, 2 2

Vaccinium, 5 3 2

Oxycoccos, 1 1 10 10

6 3 3 XXVIII. Arali^.
Aralia, 1 1

XXII. Monotrope^.
Pyrola, 5 3 2 XXIX.UmbelliferjE—

—

Cicuta, 2 2
XXIII. Campanula- Smyrnium, 1 1

CE^.
1

Heracleum, 1 1

Campanula, 3 2

4 4
XXIV. Composite.

1. CichoracQ(S. XXX. Halorage^..
Sonchus, J 1 Hippuris, 2 2
Leontodon, 1

1

1 Myriophyilum, 1 1

Troximon, 1

Hieracium, 3 2 1 3 3
Crepis,

2. Cinarocephala.,

Saussuria,

I

1

1

1

XXXI. Onagrari^.
(Enothera, 1 1

3. Corymbifer(S>

1

Epilobium, 4 2

Tanacetum, 1

Artemisia, 8 S 2 1 5 3

2 I

pq O

IS

both

districts.
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1
,

Classes and Fa-
milies.

a.
c«

o c c
s s

§1
S 'a

.

§ § S

I

a 5o <u

E-* *S
o OU Xi

XXXII. Papilionac. (

Thermopsis, 1 1

Lupinus, 1 1

Latbyrus, 1 1

Pisum, 1 1

Vicia, 1 1

1Hedysarum, 3 2

Phaca, 2 1 1

Oxytropus, 6 3 3
Astragalus, 6 5 1

22 14 4 4

XXXIII. Rosace.^:.
—

Sorbus, 1 1

Aronia, 1 1

Rosa, 1 1

Rubus, 5 4 1

Geum, 1 1

Sieversia, 3 2 1

Potentilla, 13 9 3 1

Sibbaldia, 1 1

Comarum, 1 1

Dryas, ^ 2 1 1

Prunus, 2 2

Spiraea, 1 1

32 25 4 3

XXXIV. Grossular.
—

^ Ribes, 9 9

XXXV. Saxifrages.
Saxifraga, 16 4 6 6

Chrysosplenium, 1 1

Parnassia, ' 2 1 1

Adoxa, 1 1

Mitella, 1 1

Heuchera, 1 1

22 7 7 8

XXXVI. RuAMNEiE.
Rhamnus, 1 1

XXXVII. AcERACEiE.

Acer, 1 1

XXXVIII. Geraniac.

^Geranium, 1 1

XXXIX. LiNEiE.

Linum, 1 1

XL. Caryophylle^e.
Silene, 1 1

1

Lychnis, 3 1 2
1 1

Classes and Fa-
milies.

ih
O 4>

H ’3

Spergula,

Cerastium^

Arenaria,

Stellaria

,

XLf. ClSTEi®.

Hudsonia,

XLII. ViolacejI,.

Viola,

XLIII. POLYGALE^.
Polygala,

XLIV. CaUCIFERiE.

Nasturtium,

Barbarea,

Braya,
PJatypetalum,

Eutrema,
Turritis,

Arabis,

Parrya,

Cardamine,
Vesicaria,

Draba,

Cochlearia,

Capsella,

Sisymbrium,
Erysimum,
Lepidium,

XLV. Fumari^.
Corydalis,

XLVI. Papaverace^.
Papaver,

XLVII. Nymph^ac.
Nuphar,
Sarracenia,

XLVIII. Ranuncul.
Thalictrum,

Anemone,
Ranunculus,
Caltha,

Coptis,

Aquilegia,

Actaea,

24

3T

2

1

1

6

12
3
1

1

1

25

li

17

2 §
b o
<ss

M O

11

16

17

both

districts.
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Remarhs upon Table XI.—’The materials of the preceding

Table are principally derived from the Botanical Appendix to

Captain Franklin’s Narrative^ which has furnished upwards of

700 of the species. To these, 65 phsenogamous plants have

been added from Pursh, that were collected at Hudson’s Bay
by Tilden and others, and are preserved in the Sherardian

and Banksian herbaria. The most northerly of Michaux’s plants

being collected to the southward of Latitude 53°, do not enter

into our list ; and the plants collected by Nelson and Menzies

on the North-west coast, being from countries to the westward

of the Rocky Mountains, and for the most part too far to the

south, are also excluded. Thirty-three species, however, of

ph^nogamous plants, from Mr Brown’s Botanical Appendix to

Captain Parry’s first voyage, have been added to the column

headed “ Barren Grounds,” together with seven from the her-

baria made in Captain Parry’s second voyage, and a few from

Mr Brown’s List of the Plants collected by Captain Ross, ma-

king the entire list in the Table amount to 840 plants. •

The collections of Captains Parry and Ross compensate for

the loss of the summer collection of 18^1, in Captain Franklin’s

journey.

The structure of the Table is too simple to require explana-

tion. The Woody Districts extend from Latitude 53i or 54°

to Latitude 64° south, or nearly to Fort Enterprize. The Bar-

ren Grounds from Latitude 64° to the most northerly parts visit-

ed, or to 74°. By adding the plants in the last column to those

in either of the two preceding ones, the whole vegetation of that

district, as far as detected, is found.

The phsenogamous plants in the preceding Table stand thus :

Woody Region. Barren Grounds. Total,

m 190 538

there being 79 species common to the two districts.

VoL. XII. NO, 24. APRIL 1825. a
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Table XII.

Names of Families ar-

ranged in the order of

the Numbers of their

Species which inhabit

the Woody District.

Woody District^

Lat. 53i°_64°.
Bar/ren Grounds-)

Lat. 64'’_70°.
Lancaster Straits-)

about Lat. 74°.

No.

of

Species.

Prop,

borne

by

a

Family

to

all

the

Phenoga-

mous

Plants

of

the

District.

No.

of

Species.

Prop,

borne

by

a

Family

to

all

the

Phenoga-

mous

Plants

of

the

District.

No.

of

Species.

Prop,

borne

by

a

Family

to

ail

i
the

Phenoga-

mous

Plants

of

the

District.

Phanerogams, 427 190 70
Dicoytledones, 340 1 : 1.26 147 1 : 1.29 50 1 : 1.40

Monocotyledones, 87 1 : 4.79 43 1 : 4.37 20 1 : 3.50

Compositse, 52 1 ; 8.21 22 1 : 8.64 5 1 : 14.00

Salicinse, - 29 1 : 14.72 12 1 : 15.83 1 1 : 70.00

Rosacese, 28 1 : 15.26 7 1 : 27.14 4 1 : 17.50

Cyperacem, 28 1 : 15,25 11 1 : 17.27 4 1 : 17.50

Graminese, 22 1 : 19.41 21 1 : 9.05 14 1 : 5.00

Cruciferse, 20 1 ; 21.35 20 1 : 9.50 11 1 : 6.36

Ranunculaceae, 20 1 : 21.35 9 1 : 21.11 5 1 ; 14.00

Papilionacese, 18 1 : 23.72 8 1 : 23.75 2 1 : 35.00

Saxifrageae, 15 1 : 28.46 15 1 : 12.66 10 1 : 7.00

Caryophylleae, 13 1 ; 32.84 13 1 ; 14.61 6 1 ; 11.66

Ericinae, 12 1 ; 35.58 10 1 : 19.00 1 1 : 70.00

Scrophularinae, 11 1 : 38.82 7 1 ; 27.14 1 1 : 70.00
Orchideae, n 1 : 38.82 1 1 : 190.00
Caprifoliaceae, 10 1 : 42.70 — — —
Grossulariae, 9 1 : 47.44 __
Junceae, 8 1 ; 53.38 6 1 : 31.66 2 1 : 35.00

Primulaceae, 8 1 ; 53.38 4 1 : 47.50
Coniferae, 8 1 : 53.38 2 1 : 95.00
Labiatae, 7 1 : 61.00 __ -

Violaceae, 7 1 : 61.00

Vaccineae, 6 1 : 71.16 3 1 : 63.33 __ ___

Gentianeae, 6 1 : 71.16 __ __
Polygoneae, 5 1 : 85.40 3 1 : 63.33 2 1 : 35.90
Monotropeae, 5 1 : 85.40 2 1 ; 95.00
Onagrariae, 4 1 : IO6.75 2 1 : 95.00 —
Umbelliferae, 4 1 ; IO6.75 — __
Aroideae, 4 1 : IO6.75

Lentibulariae, 3 1 : 143.33 1 1 : 190.00 __
Melanthaceae, 2 1 : 213.50 2 1 j 95.00 __
Juncagineae, 2 1 : 213.50 2 2 : 95.00
Plantagineae, 2 1 : 213.50 1 1 : 190.00 —
Campanulaceae, 2 1 : 213.50 1 1 : 190.00 1 1 : 70.00
Eleagni, 2 1 : 213.50 1 1 : 190.00
Polygaleae, 2 1 : 213.50 1 1 : 190.00
Plumbagineae, 1 1 : 427.00 1 1 : 190.00
Papaveraceae, — — 1 1 : 190.00 1 1 : 70.00

The following families, as well as those distinguished in the

preceding list by blank spaces in the column headed Barren

Ground,” were not observed to extend beyond the wooded dis-

trict.
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7 families of two species,

Asphodeleae Santaleae

Valerianeae Rubiaceae

Chenopodeae

Fiimareae

mi

Nymphasaceae

And IS families of one species,

Irideae

Urticeae

Apocineae
Aceraceae

Cisteae

Fluviales

Hydrophylleae
Araliae

Geraniaceae

Corylaceae

Polemoniaceae
Rhamneae
Lineae

Table XII. is compiled from Table XI. The column head-

ed ‘‘ Lancaster Straits'” is {rom Mr Brown's BotanicalAppendix

to Captain Parry''s First Voyage^ with the addition of two Cru~

orfer^ and one of the Caryophyllerc from his List Captain

Rosis Plants.

Table XIII.«—Principal Families ofPlants in the Three Dis-^

tricts, arranged in the order of the Number of their Species.

Woody District Barren Grounds. Lancaster Straits.

Compositse
Salicinse

Rosaceae
Cyperacese
Gramineae
Cruciferae

Ranunculaceae
Papilionaceae

Saxifrageae

Caryophylleae
Ericinae

Scrophularinae

Junceae
Polygoneae

Compositae
Gramineae
Cruciferae

Saxifrageae

Caryophylleae
Salicinae

Cyperaceae
Ericinae

Ranunculaceae
Papilionaceae

Rosaceae
Scrophularinae

Junceae
Polygoneae

\

\

\

Gramineae
Cruciferae

Saxifrageae

Caryophylleae

Compositae
f Cyperaceae
Ranunculaceae

[ Rosaceae
r Papilionaceae

Junceae

[
Polygoneae

f Salicinae

Scrophularinae

[
Ericinae

Chatham,
January 1. 1825.

CORRIGENDA.

Page 200. Tab. I. insert Long, of Winter Island, 83|° W.; of IglooHk, 82|° W.5
and of Melville Island, 111° W.

P. 202. Tab. II. col. 3. for Lat. 66° near Fort Enterprize, read Lat. 64°; and
in col. 4. /or Lat. 64 J° read Lat. 66.^° Winter Island.

P. 203. Tab. III. line Near Fort Enterprize, for Lat. 54° read Lat. 64°; and
in line Melville Island, for Long. 11° read 111°; and in a Hne
with Europe col. Long, insert E.

P. 206. Tab. VI. line 2d of title, /or Lat. 58° 57' read 63° 57'

P. 224. Tab. XI. line 2d of title, for westward read eastum'd

0,2



Captain Franklin’s Observations on the

Art. l\.-^Tdbles qf Summer Temperatures observed in Spits-

bergen bp Captain Franklin and Captain Buchan.

Xhe following Tables of summer temperatures, observed

during Captain Franklin’s voyage to Spitzbergen with Cap-

tain Buchan, communicated to us for publication in the Philo-

sophical Journal, are important, not only as connected with the

climate of Spitzbergen, but also as illustrating some of the views

taken of climate by Dr Richardson, in his very interesting and

able memoir, On the Climate and Vegetable Prodirctionsof the

Hudson’s Bay Countries,” also published in the present Number.

TABLE of Temperatures taken on board H. M. S. Trent^

Captain Franklin. Observations made every hour^ and the

daily means deducedfrom the observations.

Month,
Temp.
Atmo-
sphere.

Temp.
Sea at

surface.

Month.
Temp.
Atmo-
sphere.

Temp.
Sea at

surface.

Month.
Temp.
Atmo-
sphere.

Temp.
Sea at

surface.

June 1. 24!8 27°7 July 1. 39?0 33?6 Aug. 1. 36.8 3i.b
2. 22.8 28.1 2. 37.3 33.7 2. 31.0 36.9

3. 24.0 28.7 3. 36.6 33.8 3. 34.6 37.5

4 . 29.4 31.1 4. 36.2 34.1 4. 33.4 37.3

5. 32.4 33.5 5. 36.6 34.1 5. 33.9 37.3-

6 . 29.2 30.1 6. 3^.6 34.3 6 . 36.1 38.5

7. 30.8 31.1 7 . 33.8 34.5 7 . 36.6 37.3

8. 32.1 31.0 8. 34.8 32.0 8. 36.1 36.9

9. 32.5 27.6 9- 32.8 30.8 9. 37.3 37.1
4-5
CO

10. 32.2 30.8 10. 36.1 31.2 10. 35.8 36.9

11. 37.4 34.9 11. 38.7 31.5 11. 37.3 370
o 12. 37-7 35.0 12.‘ 36.7 31.5 12. 38.9 38.2
O 13. 34.8 30.2 13. 38.3 31.4 13. 30.7 36.5

14. 36.8 30.0 14. 39.1 32.2 14. 35.0 36.9
I G
Q 15. 43.0 30.8 15. 37.0 32.7 15. 37.4 36.9

t-;
- 16. 36.9 31.6 16. 36.8 32.3 16. 33.5 35.7

17 . 35.5 30.3 17. 36.3 32.7 17. 32.1 36.9

1^ 18. 30.2 30.7 18. 36.4 32.8 18. 32.2 36.1
o 19. 36.9 30.5 19. 33.3 32.2 19. 31.9 35.9
CO 20. 36.3 30.9 20. 34.9 32.3 20. 29.5 35.9

21. 36.4 30.5 21. 33.9 32.2 21. 31.6 34.0

22. 36.8 30.0 22. 33.2 31.8 22. 33.3 31.5

23. 36.3 30.7 23. 37.1 31.8 23. 31.5 35.5

24. 35.5 32.8 24. 35.8 32.0 24. 33.1 36.1

25. 31.5 32.7 25. 34.7 31.5 25. 37.6 37.3

26. 34.9 33.2 26. 33.6 31.8 26. 35.8 36.1

27. 32.4 32.7 27. 34.4 31.7 27. 30.7 35.2

28. 36.2 33.0 28. 36.2 31.6 28. 30.8 35.4

29. 37.3 33.0 29. 36.1 32.5 29. 31.4 35.5

30. 39.0 33.6 30. 39.8 35.1 30. 30.4 33.6

31. 34.6 34.7 31. 31.3 35.8

1

Means, 33^.73 3r.22 Means, 35°.98 32°.60 Means, 33°.80 36°.40



Summer Temperature Spitzhergen. 23S

Mean Temperature qfthe Airfw 10 or 11 days^ taken on hoard

H. M, S. Trent, Lieutenant Franklin,^ in the year 1818, at^

Spitzhergen.—Means deducedfrom hourly observations.

Date.

Means
of 10
days. -

Situation.

Lat. Long.

May 20-31. 32!55 76° 30 12° OE.
June 1-10. 29.02 79 45 10 0

... 11-20. 36.55 79 55 10 0

... 21-30. 35.63 79 55 10 0
July 1-10. 35.78 80 0 10 15

... 11-20. 36.75 80 25 10 30

... 21-31. 35.40 80 15 11 15

Aug. 1-10. 35.06 79 45 9 45
... 11-20. 33.85 79 40 9 45

... 21-31. 32.50 79 40 9 45

Mean Temperatures for the Summer, June, July and August,

shewing that Latitude is of less importance in a Maritime

Climate in Summer.

Place.

Temp,
ofAtmo-
sphere.

Latitude. Longitude. Year.

Spitzbergen, 34°50 SO ON.
O

10 OE. 1818
Melville Island,... 37.11 74 45 no OW. 1820
Winter Island,... 35.23 69 30 82 30 1822-3
Igloolik, 32.37 66 15 83 0 1821-2

Mean Temperature of Warmest Month.

Spitzbergen, .....35®.98 July.

Melville Island, ...... 42.41 July, (climate partly continental).

Winter Island, ..40.00 July.

Igloolik,...,.. .....36.60 Aug. (July, 36°.50).

Art. 111.—Table of the Temperature of the Sea, at various

depths, made during Captain Franklin's Voyage to Spitz-

bergen with Captain Buchan.

May 26—In Lat. 76° 48' N., Long. 12° 26' E., a bottle was

attached to a line, and let down to the depth of 600 fathoms.
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It came up filled with water, having a temperature of 43°, the

temperature of water at the surface of the sea being then 33°,

and of the atmosphere £9° Small pieces of ice were floating

round the ship, and the land of Spitzbergen was distant 6 or 7

leagues.

The following observations were made on water brought up

from different depths, in a leaden-box prepared on the sugges-

tion of Mr Fisher, with two valves which remained open in de-

scending, but were closed in the ascent.

Temp. Temp. Depth to

Date. I.at. Long.
of water
at sur-

of water
brought

which the

vesselwas
Remarks.

face. up. let down.

1818, o Fathoms.
Jline 20. 79 58 N. 11 25 E. .31.5 r. 31.0 F. 24 At the bottom.

21. 79 56 11 30 30.0 31.0
{

Do.; ship surround-

ed by ice.

22. 80 0 11 14 30.0 31.0 33 Do.
23. 79 59 10 12 31.5 32.5 21 Do. ; beset by ice.

25. 79 51 10 0 33.0 34.0 60 At the bottom.

... ... ... 33.0 34.0
{

15 J

Clear water near the

land.

At the bottom. Clear
26. 79 44 9 33 34.0 34.0 water some miles

from the ice.

27.

29.

79 514
79 51

10 0 34.0 34.5 72
10 0 34.0 34.0 17

34.0 34.0 19 1
Near the land in a

current.

July 6. 74 48 10 15 34.0 34.5 34 At the bottom.

7. 80 18 11 10 33.0 36.0 120 Do. ; beset by ice.

8. 80 20 11 10 31.5 36.5 130 Do. do.

9. 80 20 10 55 30.5 35.5 110 Do. do.

10. 80 19 11 24 32.0 36.0 119 Do. do.

11. 80 22 10 30 32.0 36.0 120 Do. do.

12. 80 20 . 11 7 32.0 35.8 145 Do. do.

13. 80 22 10 2 32.0 35.5 235 Do.
14. 80 26 10 45 32.0 35.5 233 Do. ; beset by ice.

15. 80 27 10 20 32.0 36.0 198 Do.
16. 80 26 11 25 36.5 36.3 173 Do.
17. 80 27 11 0 34.0 35.5 285 Do. ; beset by ice.

18. 80 26 10 30 32.5 36.0 331 Do. do.

19. 80 24 11 14 31.5 36.5 103 Do. do.

20. 80 21 10 12 32.5 35.5 108 Do. do.

21. 80 14 11 12 32.5 35.3 95 Do. do.
" 22. 80 13 11 31 31.0 35.8 83 Do. do.

23. 80 15 11 36 32.5 36.8 73 Do. do.

25. 80 18 11 40 32.5 36.0 9U Do. do.

26. 80 20 11 25 32.5 36.0 55 Do.
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Art. IV.—“O'/i the Fog of the Polar Regions, By Professor

Hansteen. (Continued from page 93. of this Volume).

Hudson’’s Bay and Straits, Baffin's Bay, and the sea around

Greenland, are distinguished, in a remarkable manner, by a

thick fog, which almost constantly prevails there. Captain

Parry suffered much inconvenience from this fog, when he got

into Lancaster Sound, and into the Straits discovered by him,

which he calls Barrow**s Straits ; and the more on this account,

that the compass ceased here to have any fixed direction, or, as

the sailors say, it wandered.

Lieutenant (now Captain) Franklin, too, if I remember right,

experienced the same thing on his land expedition, along the

northern coasts of America on the Polar Sea. Captain William

Scoresby^s explanation of the origin of this fog seems very ad-

missible, though there may be found other circumstances con-

curring to the production of the same effect. A similar thick

fog prevails likewise in the sea which surrounds Terra del Fuego.

I have mentioned already, that Don Antonio de Ulloa says,

in his letter to Mairan, that, in sailing round Cape Horn,

he found only a few moments when he could obtain a slight

glance of the sky. As the same fog is neither so thick nor so

constant in other places of the same latitude, in Behring’s Straits

for instance, or south from the Cape of Good Hope, it is not

impossible that the streaming of the magnetic power, or of the

polar lights, here, too, played their part. It is known by expe-

rience, that, while these streamers are flowing, the sky has a

tendency to become opake and misty. While the polar lights

pass through the air, they must have the effect, in penetra-

ting the watery vapours existing in it, im a transparent state,

of taking from them their heat, and thereby rendering them

opake. When a solid body passes over into a fluid, or a fluid

body into a gaseous state, it acquires a greater quantity of heat

;

and, in acquiring it, thus robs every surrounding body with which

it comes in contact, of a part of what they contain. It is thus,

in warm climates, they cool vessels by surrounding them with

wet cloths ; so that the evaporation of the water in the form of

steam, deprives the vessel of a great portion of its heat. In
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the same manner has Nature provided for the cooling of the ani-

mal body, in the time of excessive heat, by the increased per=

spiration, the evaporation of which preserves it in an almost un-

changed temperature. Now, as the polar lights are an ex-

pansible substance, which, in regions surrounding the magnetic

poles, is continually issuing from the surface of the earth, even

at times when we who lie at a distance from these points perceive

nothing of this, it may be conceived, that this stream, in passing

through the atmosphere, is continually lowering its temperature,

and thus, in decomposing the watery vapours, producing fog.

In this manner, too, may be explained another well known pheno-

menon. It might be expected, that, in the same parallels, the

mean temperature would be every where nearly the same, as

the length of the day, and the height of the sun, depend alone

on the latitude. But this is by no means the case. In that

parallel which passes the 60th degree of north latitude, the tem-

perature is the lowest in Hudson’s Bay, and at the south

poiitt of Greenland. As we approach the coasts of Norway it

rises, and in Christiania and Stockholm, is about H- 5°, In

Petersburgh it has begun to descend, and the farther we ad-

vance to the east it becomes the lower ; so that a Siberian

cold has become a proverbial expression. Although Cape

Horne lies in the 56th degree of south latitude, that is

about the same latitude with Copenhagen, the cold there is in-

tolerable ; and yet at other points of the same parallel it is less.

It seems also pretty well proved, that, in one and the same

parallel, the mean temperature is least in the meridians which

pass through the magnetic poles. Count Humboldt has rem

dered this distribution oftemperatures subject, in a very remark-

able manner, to our observation, by connecting, on a chart, all

the points where the mean temperature is the same, by a sort of

curve lines, which he calls Isothermic Lines. These lines are

by no means parallel to the equator, as might be supposed, but

remove to the greatest distance from it in the Atlantic Ocean,

sinking again both in America and in the eastern hemisphere.

Comparing this chart with the lines of the inclination of the

needle, in the seventh table of my Magnetismus der Erde^ it

will be found that these different lines follow very much the

same course ; a circumstance which is to be explained in this
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manner : A greater inclination of the needle proves a smaller

distance from the magnetic poles, and, consequently, from the

place from which the polar lights issue. But if this meteor

has any influence on the temperature, the mean temperature in

the same parallel must decrease as the inclination increases ; and,

consequently, the isothermic lines have the same curvature as

the lines of inclination.

It is a matter of experience perfectly well known here in the

north, which I have found confirmed by the observation of a

good many years, that the aurora borealis is generally accom-

panied by strong biting cold. When a sudden cold succeeds a

milder day, it is often accompanied for the first two evenings by

the aurora borealis, and likewise by a considerable increase of

magnetic intensity. These three phenomena are for the most

part contemporaneous ; but where they are not so, experience

has taught me, with considerable certainty, to view the one as a

near forerunner of the other. The magnetic powers seem thus

to act a part in meteorology hitherto unknown. There are, per-

haps, various other powers unseen by us, operating in the great

chemical laboratory of this globe. The possibility of this ought

to teach the prognosticators of the weather some diffidence, when

they imagine that, from the situation of the heavenly bodies, or

a few circumstances perhaps of little influence, they can foresee

its approaching changes ; while these are the result of the general

powers of the globe, acting from the centre to the surface, and

from pole to pole, excited by the light of the sun and moon, and

modified in countlessways, by local circumstances of the most

different nature.

Is it so, then, that the polar lights have a certain connexion with

the magnetism of the earth, and the diminution of temperature

with the polar lights and a higher magnetic intensity ? We are

then, perhaps, prepared to explain the seemingly permanent

changes of climate in certain northern regions of the globe, if these

changes can be actually proved to have taken place. But the

accurate observation of temperature by the thermometer, is still

too recent a discovery, and the range of thermometrical observa-

tions in the same place, too limited, to enable us to determine this

point with absolute certainty. In the mean time, the surround-

ing of the east coast of Greenland with ice, for a number of ages,
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is a very remarkable fact. The magnetic pole in North America

approaches slowly towards the east ; and ought, therefore, if the

foregoing possibilities have any reality, in the succession of ages,

to surround the northern part of our peninsula with the same

barrier, by which it has for ages shut out the east coast of

Greenland from all participation in the commotions of Europe.

However desirable this might be in some respects, we cannot

help wishing, on other accounts, that this prediction may turn

out like other prognostications of the weather.

Art. V.—On the British Testaceous Annelides. By the Rev.

John Fleming, D.D. F.R.S.E. M.W.S. Minister of Flisk.

(Communicated by the Author.)

-A. CONSIDERABLE degree of uncertainty seems to prevail with

regard to the number of species of the Testaceous Annelides at

present inhabiting our seas, and the antiquity of those which oc-

cur in a fossil state.

Among the recent species, there are a few which inhabit sta-

tions accessible to the diligent inquirer, and afford opportunities

for investigating their structure. Others, however, live in deep

water, and are seldom found in a condition fit for anatomical

investigation. Even among those which can be procured in a

living state, the few which are of ordinary occurrence present,

in their diminutive size, formidable obstacles to the knife, or

even the needle and microscope of the physiologist. Nor is

it to be concealed, that British naturalists have, in too many in-

stances, confined their attention to the characters furnished by

the shell, while they have overlooked or undervalued those which

are exhibited by the other organs of the animal.

The history of the extinct species which occur in our rocks,

appears likewise to be involved in considerable obscurity. There

is so little variety in their form and markings, that it becomes

extremely difficult to establish definite specific characters. Our

principal > reliance must therefore be placed on the accuracy of

our knowledge with regard to the strata in which they occur,

and we must endeavour to derive assistance equally from the

zoologist and geognost. A few months ago, an eminent English

naturalist expressed a wish to know the evidence upon which I
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asserted, in the “ Philosophy of Zoology,” vol. ii. p. 97. that re-

lics of the genera Dentalium and. Spirorbis had been found in

the strata belonging to the Coal Formation ; and added, at the

same time, that he had failed to procure authentic examples

from any rock older than the hiferior Oolite

In the following observations, an attempt is made to give a

condensed view of the history, not only of the recent species,

but of those which have become extinct, in order to exhibit the

changes which this tribe has experienced during the different

stages of the Earth's formation. Several circumstances prevent

me from giving the subject all the illustration which may seem

requisite. The few additional facts, hovfever, which are here

recorded, will not fail to interest those who occupy themselves

with the characters of our recent species, or who are anxious to

determine the physical distribution of our extinct kinds.

I.

Testaceous Annelides, with the shell free.

Genus DENTALIUM.—Apex perforated. The shell is round and
tapering. The sides of the body of the animal are furnished

with tufts of bristles, and at the posterior extremity there is a

radiated disc.

A. Recent Species.

a. Shellfurnished with longitudinal striae or ridges.

Species 1. D.dentalis Shell marked with about twenty striae. Linn. Syst.

1263.—D. striatum of Montagu, Test. Brit. 495. On the coast of Cornwall
and Devon, Montagu.

This shell is about half an inch in length. Diameter at the mouth of the

shell, where there are a few faint rings, is about one line, and it retrally

tapers to a fine point.

2. octangulatum.—Shell with eight ribs, and three intermediate striae. Do-
novan, Br. Sh. V. tab. 162. Lelant, Cornv/all, Miss Pocock.

The number of intermediate striae may serve to distinguish it from the

Dentaliam striatulum of Gmelin, with which British writers seem dis-

posed to confound it.

b. Shell destitute of longitudinal markings.

3. D. entalis.—Qom.mm. Tooth Shell.—Shell tapering regularly from the

one extremity to the other. Linn. Syst. 1263.—Borl. Corn. 276. tab. Ixxviii.

fig. 5.—Penn. Brit. Zool. iv. p. 145. tab. xc. fig. 154.—Don. Brit. Sh, tab. 48.

Common on all our shores, but usually in a dead state.

The shell is frequently marked with circular wrinkles and bands. It is

probably an inhabitant of deep water. The shell, inhabited by a Siphun-
culus, the characters of which have not been determined, is frequently
found entangled in the skate- lines in the estuary of the Forth.

* Dentalites occur in the Shell Limestone which lies under the Inferior

Oolite in the vicinity of Weimar; and in Limestone of the coal formation in

Silesia. SerpuUtes in Mountain Limestone in Gothland, and in Shell Limc=
stone in different parts of Germany.—Ed.
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4. Z>. Gac?ws.~Hake’s Tooth—Body of the shell contracted towards the
mouth. Mont. Test. Brit. p. 496. tab. xiv. fig. 7* Common in the British
Channel, adhering to the sounding-line, Montagu.

The length is about |ths of an inch. Diameter, where thickest, fgth. The
shell is white, subpellucid, glossy, and tapers to a fine point.

B.' Extinct Species.

a. Shellfurnished with longitudinal striae or ridges.

5. D. striatum—Shell with 10 or 11 acute, prominent striae, and several
obsolete intermediate ones. Sowerby’s Mineral Conchology, tab. Ixx. fig. 4.

Hordwell and Barton Cliffs, Mrs Tylee and Rev. Mr Bingley.
The striae are less distinct and prominent towards the mouth. The inter-
vening striae, from 1 to 4, are most obvious near the middle of the shell.

The fines of growth are numerous and fine. The aperture is circular.

6. D. decussatum—Shell with about 20 striae, and intermediate obscure ones.
Sower. Min. Conch, ib. fig. Sussex, William Borrer, Esq.

The fines of growth are numerous, distinct and oblique. The mouth is

elliptical.

7. D.costatum—Shell with about 12blosely set ridges. Sower. Min. Conch,
ib. fig. 8. Holywell Craig, Mrs Cobbold.

The ridges and grooves are nearly equal and rounded. The fines of growth
are obscure. The aperture is circular.

8. D. septangulare.—Shell with 7 rounded ridges and grooves. Plate IX.
Fig. 1. Belfast.

I found this species at Colin Glen in the bed beneath the chalk, and which
probably corresponds with the Green-sand Formation of England. It is

about |ths of an inch in length, and scarcely y^th in diameter at the
aperture. The shell is very thick, and has a considerable curvature.

The marly sandstone in which it was imbedded, filled the cavity of some
individuals, while others contained a cast of crystalline carbonate of lime,

mixed with iron-pyrites. The shell itself was changed into a substance
resembling in its texture the conchoidal varieties of the older chalk.

b. Shell destitute of longitudinal markings.

9. Z>. nitens.—“ Nearly straight ; surface even and shining, aperture circu-

lar; mouth expanded.” Sower. Min. Conch. Ixx. fig. 1. 2. Highgate clay, Mr
Sowerby.

The shell tapers gradually to the smaller end, where it is thickest. It

reaches an inch and a half in length.

10. D. entaloides “ Slightly arched, surface waved, nearly smooth ; edge
of the mouth acute ; apertures smooth.” D. entails ? Sower. Min. Conch, ib.

fig. 3. Hordwell Cliffs, and Stubbington, Mr Sowerby.

Mr Sowerby entertained some doubt whether this was a fossil shell, or dif-

ferent from our 3d species ; but his subsequent addition of the second

habitat intimated that these had been removed.

1 1. Z). ellipticum— Nearly straight, quickly tapering, rather compressed,

surface uneven, aperture circular ; external edge elliptical.” Sower. Min.
Conch, ib. fig. 6, 7* Folkstone, Kent, Mr Gibbs.

“ The shell being thicker along two sides, gives the tube a depressed form,

and makes the outer margin of the mouth elliptic ; the fines of growth
give the surface a rugged aspect ; internally it is beautifully pofished

:

the diameter of the mouth is sometimes nearly half an inch.”

1 2. D. planum “ Gently tapering and curving, smooth ; aperture round ;

lip a little thickened, sharp-edged.” Sower. Min. Conch, tab. Ixxix. fig. 1.

In greenish sandy limestone, Bognor, Mr Boys.

This species, the shell of which is nearly an inch in length, appears to have
been gregarious.
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13. D. cylindricum—“ Cylindrical, or scarcely tapering, nearly straight,

smooth ; aperture rounded.” Sower. Min. Conch, ib. fig. 2. In ochraceous

sandy ironstone, near Exmouth, Mr Cunnington. In sandpits at Emsworth,
common, Mr Sowerby.

About three-fourths of an inch long, and almost a line in diameter ; the

smaller end nearly as large as the other.

14. D. incrassatum—“ Very tapering, curved, smooth, swelled near the

aperture ; aperture round, lip sharp.” Sower. Min. Conch, ib. fig. 3, 4. Clay
at Highgate and Richmond, Mr Sowerby.

This seems likewise to have been a gregarious species.

15. D. medium.—“ Shell tapering ; mouth round ; lip sharp ; tube somewhat
trumpet-formed within, or broad at the mouth, and becoming suddenly small

;

external transverse striae or lines of growth conspicuous.” Sower. Min. Conch,
ib. fig. 5, G. From the green sand at Blackdown, Miss E. Hill.

IG. D.indistinctum.—Shell about 2^ inches long, and nearly half an inch in

diameter. The surface, where entire, is smooth, dull, and of a whitish colour.

It consists of several layers, the surfaces of which have a shining, mother-of-
pearl aspect. Plate IX. Fig. 2. In the limestone of the coal formation West
Lothian.

The general characters of the limestone in which this shell is imbedded, I

have noticed in the Annals of Philosophy, vol. v. p. 118. ; and in the
same volume there is a description of the following species of Ortho-
cera:—pyramidalis.^ cylindracea.^ convexa., annularis.^ and rugosa.^ from the
same station. The species of Product!, which Mr Sowerby has figured

under the titles, longispinus., Flemingii., spinulosus^ spinosus., and Scoticus.^

are likewise of cotemporaneous origin. The same limestone likewise con-

tains examples of nearly all those species of fossil shells and zoophytes
which are figured in the History of “ Rutherglen and Kilbride,” by the
late Rev. David Ure, Glasgow, 1793. This work, I may here observe,

contains an accurate enumeration of the principal fossils belonging to

the Independent Coal Formation of Scotland.

Specimens of this Dentalium were sent to the late Mr Sowerby in 1814;
but he delayed giving a figure of the species in his Mineral Conchology,
in expectation of receiving more satisfactory examples. I have likewise

recently communicated a specimen to Lewis Weston Dillw}^, Esq.
All the specimens are much bruised, and, by belonging to a species des-

titute of much character, from the simplicity of its external form, it is

impossible to fix definite specific marks. In such circumstances, the
geognostical relations of the species acquire great importance, and ought
to be cautiously established. This, indeed, appears to be the oldest species

of the genus yet ascertained, as may be seen by the following tabular

view of the genealogy of the genus, which is offered with considerable

hesitation

:

Independent Coal Formation.

Dentalium indistinctum, No. 16.

Lias ?

Dentalium cylindricum, 13.

Green-sand.

Dentalium medium, 15.

— septangulare, 8.

Chalk.

Dentalium ellipticum, 11.
' ' - decussatum, 6.

London Clay.

Dentalium nitens, 9.

entaloides, 10.

-striatum........ 5.

costatum, 7»

planum, 12,

incrassatum, 14.
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Recent.

Dentaliura denlalis, No. 1 .

octangulatiim, 2.

-eiitalis,.. 3.

Gadus, 4.

The species, Dentalium imperforatum, trachea and glabrum of Montagu,
which constitute my genus Csecalium, have recently been investigated
with care by an acute observer, and he has arrived at the conclusion that
they are portions merely of multilocular shells.

II.

Testaceous Annelides with the shell permanently attached to other
bodies, closed at the retral extremity, with the anterior orifice

free. Branchiae (or arms .^) in the form of a double fan-shaped
tuft of pinnated filaments, usually with coloured bands. At the
base of each tuft there is a fleshy filament, one of which, being
produced and terminating in an enlarged head, serves as a lid

to the shell when the animal has retired.

A. Shell irregular. Lid simple.

Genus VERMILIA.—Shell attached throughout its whole length,

the aperture rounded, with a toothed margin, and testaceous

lid.

I.—^Recent Species.

a. Lid double.

Species 1. V. intricata.—Shell round, flexuose, and tapering to a fine point.

Serpula intricata, Idnn, Syst. 736.—Penn. Brit. ZooL iv. p. 146. tab. xci.

fig. 158—Serpula vermicularis, Zoologia Danica, tab. IxxxvL fig. 9—Mont.
Test. Brit. p. 509. Adheres to stones, old shells and corals, and is common.

This species is remarkably distinguished from its congeners, by its double
infundibuliform lid, which, according to Montagu, bears a close resem-
blance to his Serpula reversa, the Heterodisca reversaof this article. It

is probable that a more minute examination of the animals inhabiting

shells of this form may lead to the establishment of several new species.

b. Lid Single.

2. V. vermicularis Shell transversely wrinkled, subcarinated. Lid con-

cave, with a crenated margin. Tubus vermicularis, Ellis, Cor. tab. xxxviii.

fig. 2—Serpula triquetra. Bast. Op. Sub. vol. i. p. 79. tab. ix. fig. 3—.Mont.

Test. Brit. p. 511. On stones, common.
According to Ellis, the right filament is subclavate and pointed. The

branchiae are ciliated only on the upper side. In the “ Remarkable
Ruins” of North Britain, by the late Rev. Charles Cordiner, Banff,

there is one of the plates of objects in Natural History, No. V. inscribed

Scolopendra, containing a figure of this species, in which the tentacula

are improperly represented as ciliated on both sides. It is to be regret-

ted that this author, in his figures of animals, studied effect as a painter,

more than accuracy as a naturalist. Many of his representations of rare

British species, I have, however, been able to identify with the products

of the Zetland seas.

3. V. triquetra.— triangular, dorsal ridge distinct. Lid concave, with

a produced central forked process. Serpula triquetra, Sower. Brit. Mis. vol. i.

p. 83. tab. xxxi. On an oyster 'shell.

According to the figure referred to, the branchise are ciliated on both sides.

It is probable that Montagu, in the Supplement to his Testacea Britan-

nica, p. 157. No. 4. refers to this species in his account of the different
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animals inhabiting shells resembling his Serpula triquetra, “ With a
smooth termination, grooved on each side for the reception of two cirrM

placed at the base of the operculum, which is corneous, furnished with a
bifid style.”

4. V. serriilata -Shell translucent, triangular, with a serrated dorsal ridge.

Lid concave, with a smooth margin. Serpula serrulata, Flem. Edin. Ency. vii.

p. 67. tab. cciv. fig. 8. Adheres to stones, in deep water, in the Zetland seas.

This species, which I observed in 1809, is remarkable for its smooth, glossy,

translucent shell, which is flexuous, with a spreading base. The breadth

near the mouth equals /oths of an inch. The animal referred to by Mon-
tagu in Sup. Test. Brit, p, 157. No. 1. “ with a smooth and slightly con-

cave testaceous termination or operculum,” agrees with this species in

the form of the lid, though the shell itself possesses characters sufficient-

ly distinct from any of the varieties of his Serpula triquetra which I
have observed.

5. V. armata Lid testaceous, and armed with two or three spines in front.

Serpula vermicularis, Zool. Dan. tab. Ixxxvi. fig. 8—^Mont. Test. Brit. Sup.

p. 157. No. 2.

6. V. conica—Lid testaceous and conical. Mont. Test. Brit. Sup. p. 157.

No. 3.

These two species have been noticed by Montagu as inhabiting shells re-

sembling his Serpula triquetra. In a manuscript volume of descriptions

of animals, drawn up by Dr David Skene of Aberdeen, the correspon-

dent of Linnaeus (Syst. Nat. p. 1267- No. 805.), and of Ellis (Zooph.

p. 14. &c. and in honour of whom the Millepora Skenii received its de-

signation), and which I have been permitted to peruse through the kind-

ness of his relative Alexander Thomson of Banchory, Esq. there is evi-

dence of his acquaintance with these two species, which he notices in his

account of the inhabitant of Serpula triquetra : “ Tegmen vel opercu-
lum est testa parva, orbiculata, hinc convexa, inde (interne) concava, sae-

pissime spinis tribus armata, aliquando, omnino conica quasi ex spinis in

unam confluentibus.”

II.—Extinct Species.

7. V. crassa.—Shell triangular, acutely conical, with a flat radiated lid.

Serpula crassa, Sower. Min. Conch, vol. i. p. 73. tab. xxx. Adhering to Bos-
tellaria macroptera, Highgate, Dr Leach.

The dorsal ridge is very distinct. The diameter of the mouth is about
one-fourth of the length of the shell. Its geognostic station is probably
referable to the London clay.

Genus SERPULA.— Shell adhering only in part to other bodies.

Aperture toothless. Lid cartilaginous.

Species 1. S. tuhularia—Shell at the apex adhering to other bodies, round,
and, where free, flexuous and nearly cylindrical. Mont. Test. Brit. p. 513
Flem. Edin. Encyc. vii. p. 67. tab. cciv. f. 9. Adheres to stones and shells on
many parts of the coast.

The shell sometimes reaches to one-fifth of an inch in diameter at the
mouth, and to seven inches in length. According to Montagu (ib. 514.),
“ the anunal is an AmphUrite^ with between fifty and sixty annulations ;
the head long, Avhite, barred with pink and green ; on each side a loose,
scalloped, transparent membrane, capable of contraction and expansion,
and frequently surrounding the under part : tentacula two, beautifully
feathered, each originating from a single stalk, placed near to each other
on the fore part of the head : on one side of each of these stalks are long
fibres, placed in regular order ; these, again, are furnished on each side
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with finer fibres. When the animal withdrew its ientacula, it became
somewhat convoluted as the fibres closed, and turned a little spiral up
the stalk : their colour pale yellow, or yellowish-Avhite, the fibres or
pimuB annulated with pink, so as to form regular semicircular lines when
the plumes were spread.”

In Cordiner’s work, already quoted, there is an indication of another spe-
cies, probably belonging to this genus, from the Murray Frith, which
deserves to be noticed, and may be termed

2. S. Cordineri—Shell triangular, branchiae stellular, lid produced, with an
obtuse termination, and five lobes on each side, opposite, in pairs. Cor. Ruins,
No. 2. Terebellae. Adhering to a stone dredged up in forty fathoms water.

In the same work. No. 22. plate “ Peacock’s-feather Coralline,” a represen-
tation is given of a Serpula with the margin of the- mouth deeply notch-
ed, and the surface of the shell furnished with longitudinal denticulated
ridges. This species, which may be termed muricata, was probably
brought from the coast of Norway, but has been here mentioned as one
likely to occur as a northern Scottish production.

B.

—

Shell regular, discoid and spiral.

The shells of this division seldom exceed an eighth of an inch in

the diameter of their outline. The side by which they adhere
is, in general, far too tender to admit of being detached, entire,

from the body to which it adheres. The young of the sulcated

kinds are nearly smooth.

Genus SPIRORBIS.—Shell with the spires dextral. Animal fur-

nished at the neck with radiated, pinnated branchiae, and a pe-

dunculate, clavate, or funnel-shaped lid. The number of the

branchiae, and character of the lid, vary according to the spe-

cies, and merit an attentive examination.

I.

—

Recent Species*

a. Shell with longitudinal ridges. The last formed whorl only visible.

Aperture circular.

Species 1. S. granulatus—Shell with three ridges and two grooves. Ser-

pula gr. Linn. Syst. 1266 Serpula sulcata, Adams, Linn. Trans, iii. 255

—

Serpula gran. Don. Br. Sh. tab. c—Montagu, Test. Brit. p. 500. On old shells,

but more frequently on the under side of loose stones about low water-mark,

very common.
The shell consists of two whorls, with a distinct central cavity. The base

of the shell is narrow, and the sides are nearly vertical. The three ridges

which occupy the upper surface are rounded. The outer one is margi-

nal, and of the same size as the inner one, which is also marginal, in re-

ference to the central cavity ; the middle one is the largest. The two

grooves are rounded. There are a few irregular, transverse wrinkles.

Colour dull white. The animal, according to Montagu, is furnished

with ten ciliated branchiae. Lid lateral, subfunnel-shaped, with a brown,

ciliated, hyaline margin. The rest of the body is of a buff colour.

2. .S', carinatus Shell flat, with a single naarginal ridge. Serpula car.

Mont. Test. Brit. p. 502—Spir. car. Flem. Edin. Ency. vii. p. 68. tab. cciv.

fig. 13. Adheres to old shells. Devonshire and Zetland.

The shell consists of two whorls, with a narrow base, and nearly vertical

sides. The upper surface is almost flat, or slightly concave, with a cen-

tral cavity surrounded by a sharp, rather elevated margin. The outer

margin is nearly rectangular, with a sharp ridge. The surface is trans-
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verselv wrinkled, the whole less regular in its growth than the preceding,

with the aperture more ascending.

b. Shell destitute of longitudinal ridges.

3. S. communis—Shell subtriangular, the base spreading. Serpula spir-

orbis, Lin. Sjst. 1265 Penn. Brit. Zool. iv. p. 1245—Mul. Zool. Dan.
tab. Ixxxvi. f. 1,-6 Don. Brit. Sh. tab.ix. Everywhere common on old sea-

weeds and shells.

The shell is opaque, slightly wrinkled across, spreading at the base, and
forms a very blunt ridge along the top, leaving a funnel-foim central ca-

vity. The whorls are lateral, three or four in number ; the first and part

of the second, however, generally concealed. According to Muller, the
animal is of a blood colour, with a dark dorsal line formed by the intes-

tine. The pinnated branchiae are six in number. The lid is peltate,

terminating obliquely.

4. S. spirilium—Shell rounded, base narrow. Serpula spir. Linn. Syst.

1265.—Mont. Test. Brit. p. 499.—Pult. Dor. 2d ed. tab. xix. fig. 27. Com-
mon on Corallina officinalis and algae.

The shell is round, slightly wrinkled, glossy and subpellucid. The whorls

are three, placed laterally, or sometimes rising one above the other, and
having the margin of the mouth nearly free. The central cavity is more
or less distinct, according to the manner of growth. There is reason to

doubt if this be the Serpula spirilium of Pultney, Dorset, 1st ed. p. 52.

since his specimens are stated to have been striated longitudinally. Pro-

bably he referred to S. granulatus.

5. S. corrugatus—Shell wrinkled, with the base a little spreading. Mont.
Test. Brit. p. 502. On slate rocks at Milton, Devonshire.

Tt is thus described by Montagu :
“ With a strong spiral white shell,

roughened by transverse wrinkles ; a small portion of the second volu-

tion only visible ; centre umbilicated ; base very little spreading ; aper-

ture orbicular. Diameter about |th of an inch.”— Animal orange-red,

with eight greenish, ciliated rays (branchiae) ; and a subfunnel-shaped
proboscis (lid) of the same colour.”

6. S. MontaguL—Shell with one very thick, rounded, glossy, white volu-

tion. Serpula, new species, Mont. Test Brit. p. 502. On Haliotis tubercu-
lata from Guernsey, Montagu.

The shell is very convex, and wrinkled transversely with a minute central

cavity at top ; sometimes only a suture. The animal is of a buff colour,

with ten ciliated rays, and a subfunnel-shaped lid, at one side, having a

brown, ciliated, hyaline margin.

7. S.incurvatus— Shell rounded, with three continuous whorls at the apex,
with the anterior extremity produced and cylindrical. Serpula recta anfrac-
tibus tribus contiguis regulariter involutis. Walker’s Test. Min. Bar. p. 3.

tab. 1. f. 11.—Vermiculum incurvatum, Mont. Test. Brit. p. 518. From
Sandwich, rare. Walker.

8. S. pervius.—Shell rounded, with a single pervious whorl at the apex,
and produced anteriorly into a cylindrical tube. Serpula recta umbilico pervio
anfractu apicis unico involute—Walk. Test. Min. Bar. p. 4. tab. i. fig. 12
Vermiculum pervium, Mont. Test. Brit. p. 518. From Beculver, rare, Wal-
ker.

9. S. retorta,—Shell with the last whorl concealing the others, circular,

marginated, slightly depressed near the centre, with a conico-tubular produced
lateral aperture. Serpula (Betorta) rotunda marginata cervice curvatim ex-
erto. Walk. Test. Min. Bar. p. 3. tab. 1. fig. 10 Vermiculum retortum, Mont.
Test. Brit. p. 524. Sandwich, Walker.
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The characters of these three last shells remain to be determined. It is

probable that they belong to the present genus, although Montagu seems
inclined to consider them as free shells. The Serpula cornea of Adams,
Linn. Trans, v. p. 5. tab. f. 33. 35. is no other than the Helix depressa
of Montagu, a shell belonging to the Turbonidae *.

II.—Extinct Species.

10. S. amUguus—Shell of one whorl, finely wrinkled across, with a large

central cavity, and a rounded mouth. Plate IX. Fig. 3. natural size and mag-
nified.

Ure, in his History of Rutherglen and Kilbride, is the first observer
that has announced the occurrence of a fossil species of this genus, and
in the coal formation. “ The Serpula planorhis may be ranked among
the univalves. I have not met with more specimens than two or three,

adhering to fragments of shells p. 309. Although there is no reason

to believe that a recent shell ever occurred as a petrifaction, along with
those which are extinct, in the independent coal formation, yet the evi-

dence of Ure leads to the conclusion that he was acquainted with a fossil

species, corresponding generally with the imperfect description which
Linnaeus has given of his Serpula planorbis. This evidence is strength-

ened by the circumstance, that I found the shell of which I have here
given a representation, adhering to a Modiolus, from a thin bed asso-

ciated with the limestone of the coal-field in the Cult Hills, and county
of Fife. This species, which is probably the same with the one previous-

ly observed by Ure, by belonging to the second section of the genus, is

destitute of any obvious characters.

* The true situation of this shell seems to be but imperfectly understood.

It belongs to the genus Turbo of Linnaeus, (though inserted by Montagu
along with serpuloides and unispiralis, to which it is closely related, in the ge-

nus Helix), and to the Delphinula of Lamarck. It has been referred to, along

Avith H. serpuloides of Montagu, by Captain Marryat, as an example of his

genus Cyclostrema, (Linn. Trans, vol. xii. p. 338.) Doubts, however, may
reasonably be entertained of the propriety of this alliance. All the British

species noAv mentioned, as well as the Cyclostrema cancellata, being discoid

shells, Avith an entire margin to the mouth, belong to Delphinula. A sub-

division, however, of this genus, may be effected with advantage. If we
restrict the genus Delphinula, so as to include only those species Avhich

have a simple mouth, and whorls furnished with processes, as the recent

Turbo delphinus of Linnaeus, and the fossil Delphinula calcar of Lamarck ; the
genus Cyclostrema, having for its type C. cancellata of Marryat, will in-

elude those species, having the Avhorls destitute of processes, but furnished

with transA^erse ridges, the last formed one constituting a thickened margin to
the mouth. Three species. Helix depressus, serpuloides, and unispiralis of
Montagu, being thus excluded, call for the construction of a neAv genus, which
Avill in some respects have the same relation to Cyclostrema, as Turritella

bears to Scalaria. This genus I feel inclined to term Skenea^ in honour of

Dr Skene mentioned above, whose labours, though but little known, justify

this appropriation of his name. Several species of Skenea occur in a fossil state,

among which may be noticed those figured by Mr Sowerby in his Min. Con.
vol. i. plate 57. as Vermicularias : and it is probable that some of the species

figured at plate 140. of the same work, as belonging to Planorbis, cequalis oxvA

euomphalus^ should occupy a similar position. The species constituting Mr
Sowerby’s genus Euomphalus, may be conveniently distributed among the

three genera nnAA-^ established of an interesting astulideous family.



Dr Fleming on the British Testaceous Annelides. 247

Genus HETER0D]SCA.—Shell with the spires sinistral. The
reverse character in the following species is uniform, and thus,

independent of other circumstances, forbids us to regard them
as accidental varieties of any of the species of the former genus
Spirorbis.

a. Shell with longitudinal ridges.

Species 1. H. heterostropha—Shell triangular, with three ridges. Serpula

het. Mont. Test. Brit. p. 503—Spirorbis het. Flem. Edin. Ency. vii. p. 68.

tab. ccv. f. 1. On stones and shells, common.
The shell is white, opaque, with three lateral whorls, the last and part of

the second only apparent. The base spreads a little. The middle ridge

is prominent, the lateral grooves are wrinkled, and the lateral ridges are

indistinct. The inner ridge forms in part the central cavity.

2. H.*minuta Shell rounded, with two grooves. Serpula minuta, Mont.
Test. Brit. 505 Spirorbis minutus, Flem. Edin. Fncy. vii. p. 68. tab. ccv. f. 2.

On rocks, stones, but especially the Corallina officinalis, common.
The grooves, on the back, form that part into three obsolete ridges. The

central cavity exposes more of the second whorl than in the preceding

species. According to Montagu, the inhabitant has ciliated branchiae,

and a clavate lid, varying from brown to green. This species adheres
to substances exposed directly to the motion of the waves, while the he-

terostropha occupies a more sheltered station, attached to the under side

of stones.

3. H. conica Shell triangular, with a single groove. Flem. Edin. Ency.
vii. tab. ccv. f. 3. On shells, Zetland. Coast of Appin, Captain Carmichael.

When young, the upper part ofthe whorl has a distinct groove, with a low
acute ridge on each side, and a very small central cavity. In this state,

the whorls are two in number, the outer one lateral, with a spreading
base. The third whorl, in its growth, not only embraces the others la-

terally, but ascends, and forms the outline of the shell into a truncated
cone, with the mouth at the top, sublateral. The groove and central

cavity are in this state less distinct, the latter generally obliterated. It

is a strong shell, and remarkable for being hyaline, like Vermilia serru-

lata. It is seldom found but on stones and shells brought from deep
water.

b. Shell destitute (^longitudinal ridges.

4. H. lucida—Shell smooth, glossy, subcylindrical, with a blunt apex.

Serpula quatuor anfractibus umbilicata apertura rotunda, and S. apertura ro-

tunda anfractibus duobus umbilicata. Walk. Test. Min. p. 4. tab. 1. f. 13, 14.

Serpula reflexa, Adams, Linn. Trans, v. p. 4. tab. tab. 1. fig. 31, 32—S. sinis-

trorsa, Mont. Test. Brit. p. 504—Serp. lucida, ib. p. 506.—Spirorbis lucidus,

Flem. Edin. Ency. vii. p. 69. tab. ccv. f. 4. On crustaceous animals and co-

rallines, common.
The shell is nearly cylindrical, translucent and glossy. When growing oh

an even surface, it forms two or three lateral whorls, with a small cen-

tral cavity. When seated on corallines, its growth is very irregular.

The whorls, in some, are placed contiguous, one above the other, with
the aperture ascending, while, in others, the shell is simply twisted,

round, and unconnected. So variable, indeed, is this species, that scarce-

ly two specimens can be found alike, a circumstance which has ^iven rise

to the preceding synonymes. According to Montagu, the animal (his

lucida) is red, Avith pale plumose branchise, and two brown spots on the

head.
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5. II. reversa—Shell transversely wrinkled, subcylindrical, with a fine
apex.

^

Serpula reversa, Mont. Test. Brit. p. 508. Upon shells and crabs, De-
vonshire, Montagu. On corals, Zetland.

This shell resembles the preceding in the variableness of its mode of growth.
In some cases, there are three or four whorls placed laterally, making a
diameter of half an inch, others have the smaller end projected, and the
larger end coiled. Montagu’s specimens reached to j^th inch in diame-
ter at the aperture. Those which I possess are smaller. The same au-
thor, states, “ the animal is a Terebella, with branched, ciliated tentacula

(branchiae), spotted with crimson, which, when spread, almost surrounds
a double funnel-shaped proboscis (lid), placed one within the other, the
stalk of Avhich is long and slender, and originates on the left side, below
the tentacula : this in some is green, others reddish ; the interior funnel
is cut in deep longitudinal striae ; external one ciliated round the mar-
gin : on the right side, corresponding with the proboscis, is a short cy-
lindric appendage.” It is probable, that, when our knowledge of the struc-

ture of the animals of the Serpuladae shall have become more extensive,
and better fitted to regulate their methodical distribution, the* present
species will be transferred to a station near Vermilia intricata.

The plan which I have adopted, in this monograph of British

Testaceous Annelides, appears in a peculiar manner calculated to

promote an acquaintance with our recent and extinct animals, by

exhibiting the connecting links between the ancient and modern

species ; and the zoological characters of the different geognos-

tical epochs of the Earth’s history. Other genera of testaceous

and crustaceous animals are even better fitted to promote the

end in view, than those which are here employed. We may
particularly refer to the unrestricted genera Nautilus, Terebra-

tula, and Echinus. The last of these presents a peculiarly

tempting subject for a monograph, to those who have access to

authentic documents in reference to the fossil species.

Manse of Flisk, )
nth May 1824. |

Art. VI. — New Corrections for the Effects of Humidity on

the Formulafor measuring Heights hy the Barometer. By
Adam Ar^derson, A. M. F. R. S. E. Rector of the Aca-

demy of Perth.

The method of measuring heights by the barometer is at

once so simple and expeditious, that, if the results deduced by
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the-common formulae which are now employed for the purpose

could be relied upon, in all the varying conditions of the atmo-

sphere, that mode of finding the difference of elevation between

places, either remote from each other, or so situate as not to ad-

mit, without great difficulty, of the application of geometrical

measurement, would frequently, in these instances, be attended

with the most obvious advantages. The geometrical methods of

determining heights require, even where a good base-line can be

obtained, a degree of accuracy in procuring the other necessary

data of the problem, of which few, who do not possess a practical

knowledge of the subject, are at all aware ; and of which still

fewer can form any idea, who are ignorant of the refinements of

which geodesic measurements are susceptible, when the most

rigid exactness is aimed at. In such cases, not only must the

base-line itself be repeatedly measured with the most scrupulous

care, but, in taking the various angles which connect its extre-

mities with the vertical line to be determined, the instrument

with which the angles are observed, must be placed, at each sta-

tion, so that its centre may be exactly in the angular point ; and

such is the degree of adjustment necessary for the purpose, that

the slighterst deviation from the proper position would lead to

very considerable errors in the calculation of the ultimate result.

Again, admitting that the angles have been duly measured, the

corrections to be made upon each of them for atmospheric re-

fraction, varying with the temperature and humidity of the air,

and depending partly upon the height of the object, the very

quantity to be determined, all conspire to throw a shade of un-

certainty over the whole operation, which nothing can remove

but a repetition of the measurements, under different circum-

stances, conjoined with a sameness of result. Lastly, the height

thus obtained must be corrected for the curvature of the earth ;

and though the allowance thus rendered necessary, is but small

when the object is near, as it yet increases with the square of the

distance, it becomes too considerable to be neglected when the

object is pretty remote.

The measurement of heights by levelling is free from many
of the difficulties which are inseparable from the geometrical

methods, but it is liable to others of a nature no less objection-

able, and equally unavoidable. The multiplicity of observations
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wliich it demands, increases both the chance of error, and tlie

labour of measurement ; and hence this method of determining

differences of elevation is never resorted to, unless in cases where

the object to be attained is sufficiently important to afford an
adequate remuneration for the time and trouble .which must be

devoted to it.

Barometrical measurements, if they could be relied upon,

would frequently be greatly preferable, both to levelling, and

the geometrical methods. It is to be feared, however, that, not-

withstanding the numerous and refined corrections, by which the

formulae for deducing heights by the barometer have been gra-

dually modified and improved, these formulae will not always

lead to the same result, in different states of the atmosphere.

This is chiefly to be ascribed to the neglect of one very import-

ant element in the calculation, namely, the humidity of the air,

which has either been entirely disregarded, or introduced into

the formulae, by such as have attempted to make a correction

for its influence, in so vague and general a form, as to be inap-

plicable to cases, in which there is a considerable deviation from

the mean hygrometric state of the atmosphere. The new coef-

ficients, which I propose to apply to the common formula, will,

I am convinced, account for several anomalous results, which have

hitherto received no satisfactory explanation, as well as remove

all the sources of error which attach to barometrical measure-

ments, when they are made in different states of the air, in re-

spect of humidity. To point out, in- a more distinct manner,

the nature of these coefficients, it may be proper to bring before

those, who have not particularly attended to the subject, a view

of the formula which is commonly employed, as it has been im-

proved by the labours of De Luc, Sir G. Shuckburgh, and Ge-

neral Roy.

It may be remarked, then, at the outset, that, if the air pos-

sessed perfect elasticity, and uniformity of temperature through-

out its whole mass, it is demonstrable, that, if /3 and h repre-

sented the heights of the mercurial columns in the barometer,

at the upper and lower stations, respectively, the difference of

elevation A, expressed in some assumed measure of length, would

be expressible, by an equation of the form
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in which m is a constant coefficient, to be determined either by

experiment, or by means of the relation between the specific

gravities of air and mercury, and the logarithm of— to be taken

in any system of logarithms whatever.

The diminution of temperature, however, as we ascend into

the upper regions of the air, requires, that this generic expres-

sion, for the difference of elevation between the two stations, so

simple in its form, and easy in its application, should receive two

corrections : the first of these being made upon the length of the

mercurial column, at either of the two stations, in order to re-

duce it to the same standard, in point of temperature, as the

other ; and the second, upon the coefficient which, in conse-

quence of the elongation or contraction of the aerial column by

heat and cold, must be modified, so as to adapt it to the actual

temperature of the atmosphere, when it is either above or below

the temperature at which m was originally fixed. The lengths

of the mercurial columns, at the two stations, must therefore be

reduced to what they would be, on the supposition, that the

mercury in the barometers, at both, were at the same tempera-

ture, either by computing the length of the lower, in reference to

the temperature of the higher, or that of the higher in reference

to the temperature of the lower ; or even by reducing each of

them to what they would have been, at some common tempera-

ture, different from that of either. In short, the design of this

correction being to estimate the pressure of the air at both sta-

tions, by mercury of the same specific gravity, it is a matter of

perfect indifference to what temperature the barometrical co-

lumns may be brought, by calculation. If the length of the

mercurial column, however, at the upper station, be reduced to

what it would have been, on the supposition, that its tempera-

ture had been the same as at the lower station, the expression

for the height will become

the coefficient q depending, partly upon the difference of tem-

perature of the mercury in the barometer, at the two stations,

and partly upon the rate of the expansion of mercury, by in-
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crease of temperature. If T denote the temperature of the

mercury in the barometer, at the lower situation, and T' that at

the upper, then =: 1 -{- *000102 (T— T') the expansion of

mercury for l°,of Fahrenheit being about a ten thousandth part

of its volume.

The other correction to which I alluded, depending upon the

expansion or contraction of the air, according as its temperature

is above or below the standard temperature, to which the co-

efficient m refers, reduces the formula to the form

/^= mrloff. f ^

The coefficient r has been so assumed as to apply to the ex-

pansion of air, holding in admixture with it the usual propor-

tion of humidity which exists in the atmosphere. As the quan-

tity of aqueous vapour, however, which mingles itself with the

different strata of the air is extremely various, at different times,

as well as over different places, it must be obvious, that, when

the hygrometric condition of the atmosphere departs far from

the mean state at which r is supposed accurately to apply, cor-

responding deviations from the real difference of altitude, be-

tween the two stations, will be produced upon the height A.

Without doing any thing more at present, than simply advert-

ing to this fact, it will be sufficient, in giving a brief exposition

of the corrections which have hitherto heen applied to the for-

mula for barometrical measurements, to state that it was found

by comparing the experiments and observations of Sir G. Shuck-

burgh and General Hoy, that atmospheric air, in its ordinary

condition with respect to humidity, expanded of its origi-

nal bulk for each degree of Fahrenheit ; that when h was

expressed in English fathoms and common logarithms employed,

the coefficient m was 10,000, the mean temperature of the co-

lumn of air between the two stations being the freezing point of

water ; but that, when the mean temperature was different, the

formula required the application of the coefficient r, which, in

that case, became 1 -|- *00244 ^^
^

symbols

t and t' denoting the temperature of the air at the lower and

upper situations, respectively. The whole formula, therefore, in
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its present state, when the common logarithms are employed,

becomes

A= 10,000r1 + -00244. ^ Sii'i "llog. .
=-")

L V ^ /J ® Vl +-000102T— T')-®/

In addition to the corrections which have been described, two

others have indeed been proposed ; one for the change produced

by temperature upon the substance of the scale, which measures

the lengths of the mercurial columns, and the other for the in-

fluence of gravity upon the aerial particles, by a change of geo-

graphical position. The first of these corrections, however, is

too minute for the ordinary range of temperature, within which

barometrical observations are made, to deserve the slightest atten-

tion
; and the last is a refinement in calculation, carried, perhaps,

beyond the limits of exactness which are furnished by the grosser

and more palpable data of the problem. The corrections which

I mean to apply, in order to adapt the formula to the actual

state of the air, with respect to humidity, are, I conceive, of a

far more important character, as they appear calculated to ac-

count for the difference in the results of barometrical measure-

ments, which have been obtained by different individuals, in

determining the same heights, or by the same individuals in dif-

ferent states of the air, with regard to moisture.

If ^the density of the atmospheric vapour at different heights

above the surface of the earth, were regulated by the same law

as that of the aerial medium in which it floats, it is evident,

that the presence of a greater or less quantity of vapour would

not render any correction necessary upon the present formula

;

so far at least as the result depends upon mere pressure. For
if b and /B denote, as before, the lengths of the mercurial

columns, produced by the weight of dry air alone ; and ify'and '

f represent the elasticity of vapour, at the lower and upper

stations, we should have

Therefore, b:b+f=./3:^-i-f'

And, - =
/3 +/'

Hence also, Log. 0) ^log.(J-^)
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From this result it appears, that the intermixture of vapour

with air, provided the density of both fluids decreased in the

same ratio, should have no effect upon the expression already

obtained for h, beyond rendering necessary a slight accommoda-

tion of the coefficient to make it apply to the diminished

density of the air. This at least would be the case, so far as

pressure is concerned ; though it will afterwards appear, that the

presence of vapour requires another correction, on account of

the dilatation of the air which it produces,—a circumstance which

has been entirely overlooked by all who have written on baro-

metrical measurements.

The supposition, however, that the density of atmospheric

vapour diminishes in the same ratio as dry air, is far from be-

ing conformable to observation. The diminution of tempera-

ture as we ascend in the atmosphere ; the frequent precipitation

of moisture from the strata of it contiguous to the surface of the

earth, by which the ascent of moisture is continually checked,

—

and even the very form of the atmospherical columns, which

may be regarded as pyramidal frusta, having the earth’s centre

for a common apex,—all conspire to render the more elevated

strata of the atmosphere absolutely, as well as relatively, drier,

than those which press upon the surface of the ocean. 1 have

elsewhere * endeavoured to shew, by general considerations, that

the absolute humidity of the air is reduced one half, by an as-

cent of about 4500 feet ; and by some observations which I

lately made, under very favourable circumstances, from the base

to the summit of Bengloe, one of the loftiest mountains of Perth-

shire, I ascertained that the line of humidity was a species of

logarithmic curve, according to 'which it appeared, that the

density of atmospheric vapour, (regarded as ordinates to the

heights, as abscissae), accorded nearly with the deductions I

obtained from theory. Various observations which I made,

about the same time, on the sides of Benvracky, the lofty hill

which overlooks the Pass of Killikrankie, and terminates the

northern extremity of the vale of Athole, afforded results which

agreed almost exactly with the conclusions which had been

deduced from the observations made on Bengloe,—a result the

* Edin. Encyc. Art» Ilygrometr^ Sec. 97.
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more satisfactory, as the absolute quantities of moisture in the

air, were in the two cases exceedingly different.

Now, if it be kept in vieV that the density of air is reduced

one-half by an ascent of about 18,000 feet, while that of vapour

undergoes the same degree of attenuation at the height of about

4,500 feet, it follows, that the varying humidity of the atmo-

sphere must, at different timeSj. affect, in different degreesj the

law of the density of the aerial columns, and give rise to devia-

tions from the geometrical progression, however strictly it might

apply to the diminution of the density of dry air^ or even to that

of the atmospheric vapour, when they are taken separately. For,

if a, nr, &c. represent the density of successive strata of dry

air, and &c. that of corresponding strata of vapour,

at the heights &c. the sums of the terms representing

the densities produced by the joint pressure of air and moisture,

will be a ar -p &e. a series of terms no longer

in geometrical progression. In conformity with these views,

and the actual constitution of the atmosphere, it might be in-

ferred, at first sight, that the difference of elevation deduced by

the common formula, ought to exceed the true height so much

the more as the air is charged with moisture in the state of va-

pour ; the elasticity of the vapour at the lower station produ-

cing a greater relative effect upon the height of the mercurial co-

lumn, than at the upper station. This conclusion, however, is

by no means supported by experience, but directly contradicted

by it; as I have found, by numerous observations, that the

heights computed by the common formula always turn out less

than the truth, in proportion as the air is warm and damp. The
cause of this is to be ascribed to the dilatation of air by mois-

ture, already alluded to; which, acting in opposition to the in-

fluence of the pressure of vapour, frequently neutralizes its ef-

fects, and renders the mechanical constitution of the atmosphere,

so far at least as the law of its density at different heights is in-

volved, nearly the same ns would result from dry air alone.

Hence a new coefficient, a function of the dilatation of air by

moisture, depending partly upon the absolute humidity of the

air, at the two stations, and partly upon the temperature of the

intermediate column, must be applied to the formula, in a way

analogous to that in which the correction for the excess or de-
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feet of the mean heat of the column above or below the stand-

ard temperature is applied.

The two corrections for the influence of humidity which I

have suggested, the first depending upon the pressure of vapour,

and the second upon the dilatation which that vapour produces

upon dry air, will, I am persuaded, reconcile, in a very satisfac-

tory manner, the discordant results which have hitherto been

obtained from barometrical measurements, even when conducted

by persons of undoubted accuracy and skill. Their importance

will best appear, by stating, that, in all cases, the heights de-

duced by the formula, modified, as I have proposed, by correc-

tions for humidity, coincide, as nearly as can be expected, with

the heights obtained by levelling, or accurate geometrical mea-

surement ; whereas, the results obtained from the formula of De
Luc, improved as it has been by the labours of Sir G. Shuck-

burgh and General Roy, or even those furnished by the more

refined formula of Laplace, sometimes differ 40 or 50 feet from

the truth, in a diflTerence of elevation of 1000 feet. At the

same time, I readily admit, that, in this country (and perhaps

the remark may be applied to the greater, part of Europe), when

the air is in a mean state of humidity, the increase of pressure

upon the mercurial column, arising from the mere weight of va-

pour, and the additional increase of pressure at the upper sta-

tion, produced by the elongation of the aerial column by mois-

ture, generally balance each other so exactly, as to render the

results deduced by these formula, as they now stand, extremely

correct.

Having thus shewn the necessity of applying to the common
j^rmida two corrections for the effects of humidity, I shall now

proceed to point out the manner in which these corrections are

to be determined and applied.

In the^^r^^ place, the absolute elasticity of the atmospheric

vapour, at each station, must be accurately ascertained, either

by reducing the indications of a well adjusted hygrometer to

the corresponding tension of vapour, or by determining the point

of deposition by actual experiment, agreeably to the method re-

commended for that purpose by Mr Dalton. The first of these

methods, it must be confessed, is exceedingly troublesome, and

liable to a good deal of uncertainty
; as the law which connects
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the tension of vapour with the degrees of a hygrometer, has been

accurately investigated only with respect to one of these in-

struments, namely, the hair hygrometer of Saussure ; and that,

too, at a particular temperature, so that the deductions drawn

from it can scarcely be extended to cases in which the tempera-

ture is different. The method of Dalton, too, though suscepti-

ble of great precision, when the necessary experiments are per-

formed with care, is not practicable in all circumstances ; nor are

the objections to which it is liable greatly obviated by the hy-

grometer of Daniel, which is intended to supersede it. The
law, however, by which the evaporation of water is regulated, in

a medium either absolutely dry, or partially charged with hu-

midity, will enable us to determine the elastic force of vapour

with greater correctness and simplicity, than it can be deduced

from the indications of a hygrometer ; while it will not require

so much calculation for computing the ultimate result, as the

method of Dalton renders necessary. When I make this re-

mark, I by no means wish to be understood as having the slight-

est intention of undervaluing, in any respect, the labours of

that eminent and philosophic chemist. On the contrary, the me-

thod which I am about to propose, for finding the elasticity of

atmospheric vapour, is founded upon one of his most valuable

discoveries respecting the laws of evaporation ; and I should not

do him justice, did I not embrace this opportuntity of remark-

ing, that it affords, in my opinion, the surest basis for an accu-

rate investigation of the hygrometrical constitution of the atmo-

sphere, that has yet been proposed. The result of an investiga-

tion, such as I allude to, was given some time ago in the Edinburgh

Encyclopaedia, Article Hygrometry, p. 583 ; and I shall now

briefly develope the physical and mathematical principles on

which it rests.

Since water, during its transition to the state of vapour, ab-

sorbs as much caloric as would raise its temperature, had it con-

tinued in the liquid condition, about 900® of Fahrenheit’s scale

;

it follows, that the evaporation of a 900th part of a portion of

that fluid would depress the temperature of the remaining mass

* The investigation to which I allude, is contained in Biot’s Traite de Phy-

sique, tome ii. p, 197., and possesses all the precision, perspicuity and elegance,

which characterise the physical researches of that distinguished philosopher.
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at least 1 ^5 provided it received no accession of heat from con-

tiguous bodies. But if F denote the entire elasticity of vapour,

corresponding to the temperature of the medium, which we shall

represent by T, andy’ the elasticity of the vapour which that

medium already holds in solution ; it appears, by the experi-

ments of Mr Dalton, that the quantity of water evaporated, in

some assumed unit of time, is proportional to F—^ As the cold

induced by evaporation must evidently be a function of the same

quantity, if t represent the temperature indicated by a thermo-

meter having its bulb covered witli moistened tissue paper, or

any other bibulous substance, it is evident we may assume, as a

first approximation,

T-^ = A(F-./)

In this expression A is a coefficient to be determined by experi-

ment, from known values of T, t, F andf and modified after-

wards, if necessary, to adapt it to the varying conditions of atmo-

spheric evaporation. No limits, indeed, could be set to the value

of T —• nor, consequently, to that of A, were it not that the

extent of the depression of temperature of the thermometer with

the moistened bulb, below that of the surrounding medium, T,

is more and more powerfully counteracted by the influx of heat

from the adjacent air, which increases with T — and is near-

ly, if not exactly, proportional to it.

If the curve, whose co-ordinates connect the difference of

temperature induced by evaporation with the elastic force of va-

pour, be assumed to be of the kind denominated, by analogy,

parabolic, we may apply to it the equation,

T - A (F -/j + B (F -/f -h c (F &c.

Now, the quantity F —

f

being, within the range of tempera-

ture at which hygometrical observations are made, always a

small fraction, it will be sufficient to assume

T.^^ = A(F~./) + B(F~/f.

The solution of this quadratic, when T— Hs represented by

gives
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To determine the coefficients A and B in this expression^ in

which, from the nature of the case, the negative sign of the ra-

dical part is only admissible, two conditional equations are ne-

cessary, in which the values of r,y*and ^ are known. I have

thus found A =34.75, and B = 3.11, so that by the substitu-

tion of these numerical values of A and B we obtain

/= F + 5.586 (1 — ^/ 1 + .0103 ^)

To illustrate this by am example, let it be required to deter-

mine the actual elasticity of atmospheric vapour when the tem-

perature of the air is 60°, and a thermometer, having its bulb

covered with moistened paper, stands ^.t 51

1

'Here by Mr Dalton’s table of the elasticity of vapour at dif-

ferent temperatures, the maximum elasticity of vapour at 60®, is

*524 inches, — F and ^ = 60° — 5l|°= 8|o.

Hence/= *524 -f 5*586 (1 — s!i + *0103 x 8*5) = '

= •524— *239 = *285.

According to this result, the relative tension of the atmospheric

vapour, at the time of observation, or the ratio of the elasticity

of the vapour actually existing in the air, to the maximum elas-

ticity for the temperature, is expressed by the fraction |||, or
•5439 . To compare this result with the tension of vapour de-

duced from the experiments of Dulong* for the degrees of

De Luc’s hygrometer, I employed one of these instruments

which I had recently adjusted, and observed that it stood at 35°,

reckoning from absolute dryness towards perfect humidity,

which was marked, as usual, 100. Now according to the expe-

riments of Dulong, whieh seem to have been made with great

care, it appears that *4874 of the tension of vapour, corresponds

with 31® *8 of De Luc’s hygrometer, while *591^ corresponds

with 37 ®
'5. From these data, the tension of vapour ‘answering

to 35® is, by interpolation, *5456, which differs from the result

by my formula *0017. Not having one of Saussure’s hygrome-

ters, I can only compare that result with the relation which

Biot has deduced between the tension of vapour and the de-

grees of that instrument, by taking the degrees of Saussure’s

hygrometer, corresponding with those of De Luc’s, from the

See Biot’s Traite cle Physique, tom. ii. p. 208,
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most accurate comparisons of them which have been made. By
the results furnished by De Luc himself, of his hygrome-

ter answers to 73° of Saussure ; whereas, according to the ob-

servations of Du Long, 31° -8 answers to 75°, and 37°’5 to 84

;

which would make 35° to correspond with 80°. Some allowance

must be made for the aberrations of different instruments ; but

if we adopt the mean of these results, 35° of De Luc’s should

correspond with 76*5° of Saussure’s, which, according to the

elegant analytical investigation of Biot, founded on the experi-

ments of Guy Lussac answers to *5599 as the tension of va-

pour. This differs *016 from the result furnished by my for-

mula, a difference so small as to be within the limits of the de-

viations of different instruments.

(To he continued.

)

Art. VIT.

—

On the Prhiciples and Practice of Ventilating and

Wai'ming Buildings. By Thomas Tiiedgold, Esq. Civil

Engineer, and Honorary Member of the Institution of Civil

Engineers. (Concluded from p. 47.)

Of Warming Buildings.

The principles of warming buildings depend on the laws by

which hot bodies communicate heat, limited by the circumstance

that the air which is to be respired, must not be injured by the

heating surface. And it is obvious, that the quantity of heat

required, must depend very much on the closeness of the win-

dows and doors, the kind of walls, and the proportion of win-

dows. The effect of different kinds of walls will be most sen-

sible in the time necessary to raise the room to its proper tem-

perature, but the escape of heat from doors and windows will

be constantly taking place. It may be shown, that each foot of

surface of glass will cool about IJ cubic feet of air per minute,

from the temperature of the room to that of the external air

;

and hence the loss of heat from windows is easily estimated.

To the loss of heat from the windows, must be added the quan-

Physique, tom. ii. p. 199.
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tky for ventilatioiij and an allowance for oilier causes of loss

should be made. We then liave no difficulty in proportioning

the quantity of heat, and reducing that to a regular system

which has been conducted by guess. A minute is made the

measure of time in both cases, and a cubic foot the measure of

the quantity of air heated or cooled. That is, if there be 150

cubic feet of air cooled per minute by the windows, and 400

cubic feet per minute changed for ventilation, and. 50 cubic feet

be allowed for loss by apertures ; then there must be 150 -f

4- 50 = 600 cubic feet of air warmed per minute, to maintain

the room at the proposed temperature.

The bulk of air in a room has no concern in such calculations;

.but the temperature is more slowly obtained, after setting the

apparatus to work, when a room is large, both on account of

the greater quantity of air to be heated, and the greater extent

of walls, floors, &c. to be warmed. What an immense length

of time it would require to warm the walls and air of a large

cathedral, while its height must render it nearly impossible to

warm.it by hot air. The only course that could be relied upon

in such a case, would be to communicate the heat as directly as

possible to the solid matter of the seats, kc. instead of expend-

ing it upon air to rise to the upper regions of the building.

But we have yet to consider how a hot body communicates its

heat, and the temperature to which its surface should be limit-

ed, when the air is to be warmed at that surface.

A hot body radiates or projects heat through air from its sur-

face ; and it also communicates its heat to any solids or fluids

in contact with it. Both these methods of communicating heat

are employed in warming buildings. There are cases in which it

is not prudent to employ radiant heat, but in all cases where it

can be employed with safety, the union of the two methods ren-

ders the place which is warmed most healthy and agreeable.

To afford radiant heat, we have a fire in an open grate, so

constructed as to expose a considerable surface to send out heat;

and all the other parts of the fire-place, in contact with the fuel,

should be slow conductors of heat, such as fire-brick and the

like. To understand the reason of this precaution, we have
only to consider that fuel does not send out radiant heat freely

till its temperature be about 800® ; and, as a given quantity of

VOL. XII. NO. S4. APRIL 1825. S
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fuel only supplies a certain quantity of heat in a given time, it is

obvious, that, if we expose too much surface at a temperature of

800®, more heat will be given out than the fuel can supply, and the

temperature of the fire must be lowered, or will burn dead, as it

is termed. If the back of the grate containing the fuel be of iron,

the surface of hot fire must be less than when slow conductors are

used, because there will be a greater loss of heat through the iron-

back. It is often attempted to employ the heat which is given

off by an iron-back to warm air ; but air warmed in this manner is

burnt, and unfit for respiration, besides creating a great deal of

dust ; and the loss of radiant heat is nearly equivalent to the

quantity communicated to air in that manner. It is one of the

advantages of an open grate, when properly constructed, that

it allows all the burnt air, and the noxious gaseous matter from

the fuel, to escape up the chimney, as they are formed ; but

this desirable property does not belong to all kinds of grates,

even when their chimneys are good, and not liable to smoke.

In order that the arrangement may produce the effect, the en-

trance to the chimney should be immediately above the fire, and

large enough to give passage to the smoke, burnt air, &c. from

the fire ; it should not be larger, because, then, too much air

will be abstracted from the room, and much heat will be lost.

This leads me to notice a defect of a species of grate, lately

much in use, in which the opening for the smoke is at the back

of the grate, and very little above the level of the fire ; as shewn

in Fig. 2. Plate II., where the smoke passes through a long

narrow opening at AB. A chimney of this kind will not act,

unless it has a powerful draught ; and the greater the draught

is, the less effect will be obtained from the fire ; but, however

powerful the draught may be, a quantity of sulphureous vapour

and burnt air will be intercepted at A, by the thin edge of the

plate in which the aperture is made, and rise into the room.

Common iron -stoves, with open fires, and descending flues, have

the same defect ; they are very commonly employed for warm-

ing shops and counting-houses in London, but are only felt op-

pressive where the doors are not opened with sufficient frequen-

cy, to change the air of the place very often.

Where air is not in any degree injured by fire, but merely

heated, it is felt oppressive
; because, air being increased in bulk
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l)y heat, we must either take a greater quantity into the lungs

at once, or breathe oftener in the same time, to obtain that quan-

tity of oxygen our system has been accustomed to absorb. But

the diminished proportion of oxygen, in a given bulk of air, is

not the only cause of our feeling oppressed in heated air ; for,

by heating air we increase its power of abstracting moisture from,

us. If a r(X)m be warmed by radiant heat alone, the solid mat-

ters in the room are warmed, without heating the air to the same

degree, because radiant heat, passing through the air, does not

materially increase its temperature.

The impressions of radiant heat diminish as the squares of

the distance from the fire, and consequently extend, so as to be

effective, to a small distance only. This suggests the expedient

of employing a moTeable screen, to receive the impressions of

heat, and protect the family circle from the influx of cold air,

from the distant parts of the. room. Such a screen may be con-

tracted or expanded, according as the weather is more or less

severe, and entirely removed in summer. The Chinese or Ja-

penese screen is partially used for this purpose, but the taste of

our countrywomen is capable of giving it more appropriate or-

naments, and of rendering it as interesting as it is useful.

The lively and cheerful blaze, and genial beat, of an open

fire, is not, however, to be obtained at a small expence; and,

by other methods, the same room may be warmed by one-third

of the fuel required by an open fire, These methods I shall

proceed to explain, noticing every variety that is not objection-

able, by being injurious to health.

In the methods I am about to describe, warmth is communi-

cated by contact ; and, since the heat is ultimately communi-

cate to the air of the place which it is the object to warm, it

is of the utmost importance that that air should not be injured

by the hotness of the surface from which it obtains heat The
fact that air receives no injury from a surface of the tempera-

ture of boiling water, is very well ascertained ; and, perhaps,' it

may pass over a surface, heated to S00°, without material in-
“

j-ury, but not when the temperature is higher. Air which has

passed over red-hot iron, or red-hot brick, acquires a disagree-

able odour, and, in respiration, produces a harsh dry sensation

in the.organs, and a tendency to coughs* Air which has passed.

s 2
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over the same surfaces, with their temperatures under 800°, is

pild and agreeable. The precise nature of the change which

an excess of heat produces in air, is not, perhaps, thoroughly

understood, but it is supposed to consist in a partial combustion

of the particles of animal and vegetable matter suspended in

the air ; it is a change, however, which produces a very sensi-

ble effect ort any persoir who lives a considerable portion of his

time in air which has undergone it.

Hence, in selecting those methods which are adapted to give

warmth to the air of an apartment, it will be desirable to avoid

those where the air must be in contact with surfaces of a higher

temperature than 800°, and even that should be considered the

extreme limit of the heat of a surface to warm air. To confine

the temperature of the heating surface within this limit, excludes

so many of the usual methods of warming, that we have only

few left to consider.

The most useful for small liouses is that where the fuel, &c.

is confined by such a thickness of matter that the external sur-

face cannot be heated beyond 800°. A stove of this kind should

be as completely insulated as possible ; so that the heat of the

fire, and of the smoke and hot air passing through the flues, may
be given out to the air it is intended to warm. The flues will

be effective, with a good chimney, at a horizontal distance of 40

feet from the fire, and of from 50 to 60 feet where the flue rises,

either regularly or by steps. It is sometimes necessary to make

flues descend again, before tlie smoke passes into the chimney

;

but this renders them liable to explode, whenever the fire is so

mismanaged as to fill the flues with gas. In hot-houses for

plants, the flues are extended in one direction, so as to afford as>

equable a heat as possible to a considerable length of house ;;

but, in other cases, the flues may be made to wind backwards

and forwards, so as to occupy only a small horizontal space, of

which we have an example in Swedish stoves. The materials of

these stoves should be of such a nature that the air may be

warmed against the surface, without becoming loaded with dust.

Indeed ail passages for air to circulate through, should be hard,

smooth, clean, and durable. The wear of soft bricks, mortar,

&c. by the friction of air, is much more considerable than those

who have not observed it with care can have any idea of ; and.
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Isesides the disagreeableness of dusty rooms, it is not desirable

to inhale air charged with particles of brick and mortar. When
the matter of the stove is of sufficient thickness to limit the tem-

perature to the proposed degree, it is not economical to make it

thicker, unless the fire be kept on only a certain time, and then

the damper and the ash-pit both shut close, so that no air can

pass through the flues : then a considerable mass of materials

will afford a regular supply of heat for a long time after the fire

is out ; and you have to wait nearly as long a time before the

stove affords any heat, if it be suffered to remain till it be cold.

In fact, it requires a regular and systematic attention to manage

such a stove, which renders it unfit for our uncertain climate,

where the weather would very often change before the stove

could be I'endered capable of affording its warmth. Consequent-

ly, it is an obvious advantage to have the parts of the stove no

thicker than is required to limit the temperature of its surface,

because it then affoi'ds its heat speedily, and no attention to

closing valves or dampers is necessary ; and yet the mass of

heated matter round the fire-place is considerable, and therefore

it is not very soon cooled, if the fire be neglected. As the length

of horizontal flue is limited, and it is not convenient to make any

material change in the size of ethe flues, the power of . the stove

is usually regulated 'by the size of the fire-place ; but it is better

to do it by the area of the aperture into the chimney; for then

we can have a slow fire, which will require less attention. By a

quick fire, we gain most heat from a given quantity of fuel, but

it requires constant attention ; hence, where labour is more va-

luable than coal, a slow fire should be preferred. The area of

the aperture into the chimney may be determined by the rule

10 c
a. Where c is a number of pounds of Coal to be con-

sumed in an hour, h the vertical height of the chimney in feet,

and a the area of the aperture in inches, and if the quantity

of air to be warmed per minute, in cubic feet, be multiplied by

0-00472, the results ^inll be the pounds of coal which the stove

to warm it should consume in an hour.

Where a greater quantity of fuel than 10 lb. of coal per~;hour

is required to sustain the temperature, it will be necessary to

have two stoves ;
as this is better than increasing the surface of

the flues.
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In these rules, the fire is estimated to be capable of ' keeping'

the temperature of the room 30° above that of the external air,

when it is supplied with Newcastle coal ; and the fire being ren-

dered capable of regulation bj a damper in the chimney, and a

register at the ash-pit, it is easy to have any variation of heat

within that range.

In churches, and buildings of a like kind, the whole of the

air, or nearly the whole, may be supplied to the stove frona

within the building ; but, in smaller buildings that are in more

frequent use, a part of the air should be brought from the ex-

terior, and the rest from the interior ; the relative proportions of

which will be determined by what has been remarked in treating

the subject of ventilation.

Enough has, perhaps, been said respecting the properties and

powers of stoves of this kind ; and if the importance of the prin-

ciples of limiting the temperature of the surface, and of prevent-

ing the heated air becoming charged with minute particles of

dust be admitted, it must be acknowledged, that very few of the

contrivances called Stoves, are proper instruments for aifording

heat.

About the year 1196, a new method of limiting the tempera-

ture of a surface, for affording heat, was discovered by Messrs

Strutt of Derby. It consists in placing the surface at such a

distance from the fire, that its temperature cannot exceed 300® ;

and as, from the nature of the arrangement, this surface can on-

ly be of small extent, it was found necessary to direct the air in

small streams against the heated surface with great velocity, to

cause it to absorb a greater quantity of beat, and by that means,

compensate for want of surface.

It will be obvious, that, in this arrangement, the fire should

either be raised in an open grate in the centre of the cocMe (for

that is the name given to the vessel which is heated), or the fire

should give offbeat through sides of slow conducting matter;—

the latter appears to be the plan adopted by Messrs Strutt. It

will also be evident, that the smoke of the chimney cannot be

brought to a lower temperature than that of the surface giving

off heat, unless it be given off through the sides of the flue

which conducts it to the chimney. Consequently, the whole of

the heat cannot be obtained without in part employing the prin-
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ciple w€ have already considered. It has already been remark-

ed, that, in employing the cockle, we obtain only a very limited

surface for affording heat ; but to render the small surface it af-

fords as eflPective as possible, Messrs Strutt have contrived a

most ingenious method of causing the air to be projected in

small streams with considerable velocity against the hottest part

of the cockle ; and, again, that air can only ascend into the air-

chamber which has been brought into close contact with the

heating surface on the upper part of the cockle.

The method of warming by the cockle is rather more limited

in application than that by slow conductors ; as, in order to get

power to move the air through with sufficient velocity, the cockle

must be at about the depth of twenty feet below the rooms it is

intended to warm.

I have considered the cockle as a means of affording heat a

little out of its place as an invention, for it was preceded by an-

other, and more safe and convenient mode of distributing heat’

I allude to Steam, which was first proposed by Colonel William

Cook, in the Philosophical Transactions for 1745 ; but it does

not appear to have been much used till after its application to

cotton*mills at Glasgow in 1799-

The value of steam, as a vehicle for distributing heat, con-

sists in the facility with which it can be conveyed from one fire

to any part of the buildings to be warmed,—in the temperature

of the surface affording heat never exceeding that degree which

is injurious to the air,—and in the perfect safety from fire.

Low pressure steam should always be employed for distributing

heat, for when the just proportion of heating surface is prepared,

the increased temperature of high pressure steam is not wanted

;

and it may be proved, that there is no economy in using it,

while it must be dangerous in proportion to the pressure it is

worked at ; for it cannot be expected that an experienced en-

gineer will be employed in attending the boiler of an apparatus

for warming a building. But employing a simple apparatus,

and low pressure steam, with a species of safety-valve inaccessible

to the attendant of the fire, and yet not likely to be out of order,

will render a steam apparatus perfectly safe, and capable of pro-

ducing the greatest effect from a given quantity of fuel.

The boiler for producing steam is usually constructed in the



Mr Tredgold on the Principles and Practice

same mariner as a steam-engine boiler, and of the same propor-

tions. It should contain as much steam as will fill all the pipes,

or other vessels, for affording heat, besides about an equal space

for water. From the boiler the steam flows into pipes, which

convey it to the places where heat is required, and where it

flows into larger pipes, or into other appropriate vessels for af-

fording surface to give out heat. From these pipes, or vessels,

the condensed w'ater is returned to the l)oilcr, provided the pipes

or vessels be situate above the level of the water in the boiler

;

but if this should not "be the case, the condensed water is .al-

lowed to run off’ by an inverted syphon, where a column of

about nine feet of water is opposed to the force of the steam.

Sometimes the same thing is effected by an apparatus termed

a sUam-trap^ which acts by means of a hollow ball, similar to a

ball-cock. And, in both these methods, it is necessary to have

a small outlet, for clearing the pipes of air when the «tearn is let

in. The valve by vvdiicii the air is let out, and admitted at,

when the pipes are clear of steinn, is often made self-acting ; the

motion being produced by the expansion and contraction of the

pipes. 'When the pipes are cool, the valve is open ; but whesi

; they become heated, by l lie steam being admitted^ they expand

in length, and close the valve.

In some cases, the condensed water may be let off’ by a com-

mon cock ; which, when tiie apparatus is at work, should be on-

ly opened just so as to let the condensed water escape. For hot-

houses, this answers very well, and requires very little more at-

lention than the other, modes. The conveying pipe should as-

- cend as nearly in a vertical direction as possible fi’om the boiler,

and then descend to the vessels for containing steam to afford

heat by this arrangement, the steam is not interrupted by the

return of condensed water down the pipe. It must be obvious,

that the condensed water should be let out at the lowest part of

the pipes or vessels ; but it is not equally obvious, that the air

in the pipes should be let out at the same place; and, from a

want of attention to this circumstance, there has sometimes been

a difficulty in expelling the air from the pipes. Common air is,

however, heavier than steam, and should be let out at the lowest

part of the pipes.

The heating surface may be obtained in various ways. For
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t)rdinary circumstances, common flange pipes, of from three to

:five inches interior diameter, and cast as thin as they can be cast,

sound and perfect. Double cylinders, one of which is shown by

Fig. 5. Plate II., and its section in Fig. 4, may, in other cases,

be used with advantage, as they afford a large quantity of si*r-

face ; and by introducing a pipe A, for fresh air, into the cen-

tral part of the cylinder, it warms the air as it enters the room.

The top and the base fit on to the cylinder, and it is supplied

with steam from the wrought iron-pipe B, and the air and con-

densed water are taken away by the pipe C. The admission of

fresh air is to be regulated by the handle D. The steam occu-

pies the space between the two cylinders at «, «, in the section.

It is necessary that the cylinder should have an open top, as

shown at E ; and as the height should not exceed about three

feet, it is requisite to make the open work ornamental.

In other instances, I have used pipes joined in short lengtlIS,

nearly in the form of a distiiler'’s worm, and placed an open

itrellis screen over them.

The proportion of pipe required to heat a given quantity

of air per minute is easily calculated, by the following formula:

.48 C (T — t)

jeOO — T
i — superficial content of surface of steam-vessel

-that will lieat C cubic feet of air, from the temperature t

to T, in one minute. Therefore, the quantity of ventilation

-and loss of heat per minute, being ascertained by the prin-

ciples already given for ventilation, it is easy to provide the

requisite supply of heat. It is assumed, that the pipes are

of cast-iron, that being the fittest material, except for the small

conveying pipe, which may be of wrought-iron ; but other sur-

faces will afford about the same quantity of heat, if of a dark

colour, and the surface a little rough and spongy: a bronze

colour is very well adapted for giving of heat.

In applying steam-heat, it should always be made to warm

that part of the air which is introduced for ventilation, before it

enters the rooms ; but it shoidd only be warmed to a tempera-

ture a little lower than the mean temperature of the room ; the

proportion of pipe to be applied for that purpose our formula will

show, and a register to regulate the quantity which enters, will

put it in the power of ^ny person to alter it at pleasure.
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When steam-heat is employed in a dwelling-house, the dis-

tilled water is found useful for many domestic purposes ; and/ as

the saving of fuel, by returning it to the boiler, is much less

than it is imagined to be, not exceeding one-twelfth of the whole

eipenditure, the convenience of having this kind of water will be

a sufficient compensation.

Within the limit of ah article of this kind, it is impossible to

enter into all^the minutice of the art of applying heat and con-

ducting ventilation; but I hope, short as it is, it will afford

some useful hints, and cause some inquiry to be instituted by

those who are better able to investigate those important sub-

jects.

Art. VIII.

—

O71 certain Antediluvian Plants susceptible of be-

ing illustrated by means (f* Species now living within the

Tropics^ By Dr C. F. P. De Martius. Read at a Meet-

ing of the Royal Botanical Society of Ratisbon. (Continued

from page 56.)

Almost all authors agree in representing the family of

Palms as having existed among the first vegetables, and as being

frequently found buried with the others. Nor is it to be doubted,

that their remains, viz. the stems, fronds and fruits, occur in the

older coal formation, although they are much less frequent than

is commonly believed. A fragment of stem, represented by the

illustrious Count Sternberg.^ in his celebrated work, PI. 5. Fig.

-1., exhibits the singular structure of palm-wood; and the fruits

depicted there, PI. 7> Fig. 12., seem to belong to a species of

cocos or areca. But that later catastrophes have overwhelmed a

great abundance of palms, is proved, both by the petrified woods,

ocellated with fasciculi of fibres, and very easily distinguishable

by them, frequently observed in the East Indies and in Europe,

and which I have also seen in Brazil ; and by the various i^res-

sions of fronds in calcareous schistus found in different places in

the Tyrol, the south of France, and other countries in the vici-

nity of the sea, as well as on the Continent of Germany. I have

in my possession an excellent sample of this period, found in the

sandstone quarries near Herbipolis, being a piece of stem nearly
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a foot long, marked with three annuli produced by the fall of

the fronds, and with the tubercles arising from the solution of

the fasciculi of spiral vessels. The Palmacites obsoletus of

Schlotheim, PI. 16. Fig. 3., and Palmacites annulatus of the

same author, Fig. 5., agree in many of their characters with

stems of palms, and the latter, from its umbonate impressions ar-

ranged in rows alternating with transverse stri{^ or annuli, seems

to belong to the aculeate palms.

The following are the characters of the Palmacites

:

An unbranched woody or arhoresceni stem, straight, with the

surface smooth, or armed with spiniform processes, marked with

annular cicatrices, which are broader on one side (the back),

narrower on the other (the belly), and placed alternately or sub-

spirally at the broader part. Fl.abelliform or pinnatefronds.

Various genera of arborescent grasses, allied to Bambusa,

seem to have been much more frequent than palms, in former

times. Of these plants, to which the older writers applied the

name of Calamites, some specimens have been figured by

Succow, in the Act. Theod. Palat. Vol. V. PI. 16, 17, 18,

Fig. 10. and 11 ; PI. 14. Fig. 8. and 9. Sternberg re-

presents the smooth culm of a calamite in his work, so often

cited, PI. 5. Fig. 2; Schlotheim exhibits others longitudinally

canaliculate over their whole surface, as are all those of Succow,

and somewhat prominent or contracted at the joints, under the

names of Calamites cannaformis, interruptus, and nodosus

;

see his PL 20. Fig. 1, 2, 3. I can scarcely venture to say, whe-

ther the Calamites scrohictdaius of the same author. Fig. 4.,

should not rather be referred to the palms. Another species of

Bambusite, found in the sandstone of Scania, is exhibited by the

celebrated Nelson, in the Act. Acad. Suec. 1820, p, 284, PI. 5.

Fig. 6., which agrees with various smaller Bambusse, and is,

tl^efore, with less propriety, referred to Calamus. The nu-

merous furrows in Bambusites, seem to be owing to the natural

structure of Bambusa, and not to have arisen from the circum-

stance, that the fragile tubular culms, perfectly round at first,

and stuffed full of clay, while they lay overwhelmed in the ge-

neral ruin, were broken into longitudinal pieces by the weight of

the superimposed bodies, an equality of pressure on all sides pro-
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diicing a corresponding equality in the fractures. It therefore

remains doubtful to what species the sulcate calamites are pro-

perly to be referred, the determination of which I leave to

others who may have had opportunities of seeing more genera

of Arborescent grasses ; for I am not acquainted with any that

in all respects corresponds with the structure of the petrified

plants. Nor does it seem at all inconsistent with probability

that these forms of primeval vegetation are now entirely lost.

The Bambusites may be characterised as follows :

An arborescent culm or caudex^ simple, or very rarely verti-

cillato-ramose, articulate, with contracted or continuous sutured

genicidi, and smooth or canaliculate

The CuclphoriB^ Dracontc,, Pandani, Yuccas, and Vellosia, of

which last I have seen enormous stems in the subalpine regions

of Brasil, constitute another series allied to the palms. This

family, which differs in structure from most of the monocotyle-

dones, in having the stem broadly expanded above by a more or

less perfect dichotom}^, and is pretty intimately connected on the

one hand, with the Cycadeae, and on the other with the Conife-

rae, also makes its appearance among the primitive forms. Nor

is it at all to be wondered at, that specimens should occur in our

coal mines of the same order with plants of which we still have

living examples as evidences of a former world, the most ancient

of all our vegetable productions, and of -which may be adduced

as an instance, the famous dragon4ree of Orotava. The marks

by which they may be distinguished, are chiefly connected with

the circumstance, that the stems are invested all around with the

semi-amplexicaul base of the leaves which remains after the up-

per parts have fallen off, and hence resemble a surface covered

with imbricate scales, spirally arranged in various ways, accord-

ing to the various disposition of the leaves. It appears that these

scales, being imbricated upwards, are not distinct from each

other in their whole extent, and therefore may easily be distin-

guished from the scales of Filicites, so called. The thicker

these leaves are the more gibbous does their persistent base be-

come on the back, and leaves a concavity in the impressions left

in slate-clay, which has been erroneously considered by authors

as the cicatrix left by the fall of the leaf. The variously dcnti-
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culate or erose margin of the scales, must of course shew the

place from whence the upper part of the leaves has proceeded.

After premising this much with regard to the structure of the

stems, we now give the character of Yiiccites

:

A woody stem^ simple or branched above, with branches

nearly equalling the stem in thickness, covered with plane or

gibbous scales, crenated or erose at the margin, imbricated up-

wards, and tlience not distinct beneath, destitute of cicatrices.

I am acquainted with three species of this genus, dug up from

the coal-mines of St Imbert, and remarkable for the still persist-

ent covering of scales reduced to charcoal.

1. Yucciies microlepis.

With triangular scales, twice as broad as long, having their

margins, which are entire, meeting at an acute angle, plane, im-

pressed with a subhemispherical pit from the middle to the base.

2. Yuccites spliterolepis.

With triangular scales, twice as broad as long, their eroded

margins meeting so as to form the segment of a circle, gibbous

on the back, the gibbosities triangular, attenuated downwards.

5. Yuccites trigonolepis.

With triangular scales, having their straight, entire margins

meeting at an acute angle, elevated on the back, the gibbosities

attenuated upwards.

Figured by Succow, PI. 18. f. 15.

This species is remarkable for the size of its scales. Schlot-

heim’s Palmacites affinis^ PI. 15. should perhaps be referred to

this ; but as the figure seems to have been taken from a speci-

men which had been deprived of its bark, we can only form a

doubtful opmion with regard to it. The reason that the tex-

ture of the scales is found best preserved in these petrifactions,

is, that the leaves, when involved in the general destruction, of-

fered more resistance on account of their fleshy or cartilagino-

fibrous structure, and, being converted into charcoal, adhered

firmly to one another and to the petrified parts ; while the in-

ternal parts of the stem, by absorbing the mud with which

every thing was then invested, assumed a stony nature. Thus,

in the greater number of specimens, we see the scales themselves;
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in others, from which the carbonaceous bark has been removed,

impressed or elevated dots spirally disposed around the stem, in

the same manner as the scales.

I have now finished my observations with regard to the mo-

nocotyledonoiis genera of antediluvian plants ; but there remain

certain other forms, the structure of which so far differs from that

of the above^ as to render it necessary to call in the aid of dico-

tyledonous plants for their determination. There exist in our

coal-mines sufficiently numerous examples of petrified^ forms,

frequently several feet long, remarkable for tubercles or polygo-

nal impressions distinct from each other, and longitudinally dis-

posed in straight lines, separated by parallel grooves or ridges,

and marked with a simple cicatrix impressed in the specimen it-

self, upon the carbonaceous bark, but elevated in the impression

or cast. A species of this kind has been figured by Sternberg:,

PI. 9. f. 1.5 under the name of Lepidodendron alveolatum

;

an-

other by Schlotheim, PI. 19., under the name of Palmacites ocu-

lotus

;

a third, more remarkable for its size, by Nau, PL 4.,

who first referred these vegetables to the Cacti, on comparing,

at my instigation, several species of our garden. The same

opinion has been embraced by Rhode^ who, however, seems to

have gone farther than he was warranted, in consid<ering many

remains of vegetables as Cacti, which belong to different orders ;

for some of his specimens are, without doubt, to be referred to

arborescent ferns. But various kinds of Cacti have been so al-

tered while involved in the general ruin, as to be in a great mea-

sure unfit for investigation. We have, for instance, some species,

such as Cactus tetragonus, pentagonus. liexagonus, which are

furnished with broad and plane surfaces ; others, as C. cylindrl^

cus, entirely cylindrical, and furnished over their whole surface

with reticulate furrows, among which tubercles project ; others, as

C. repandus, whose obtuse and repand surfaces are much approxi-

mated; and, lastly, others, such as all the Opuntice, remarkable for

their cbmpressed joints, which are plane or sparsely tiiberculate.

These different forms, then, while they lay buried among stones

feind mod, have been changed in various ways. A great many

have been reduced by the extreme prejssure into broad flat" la-

minae, longitudinally canaliculate or.areolate ;
a few have pre-
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served their orbicular form, their dense and fleshy texture ha-

ving prevented the impletion of their trunks with mud, and their

subsequent conversion into a stony substance, as we observe to

have taken place in other vegetables, and especially the arbo-

rescent ferns. For which reason, it would seem, that round pe-

trified Cacti have sometimes been taken for Calamites, as may
be exemplified in the case of Succow^ who, in the Acta Theod.

Pal. vol. V. pi. 15., has figured a cactite for a calamite. With

regard to the surface, in a few specimens the cortical layer it-

self remains reduced to a state of charcoal, and exhibiting areo-

lae formed of lanigerous tubercles, such as we see in Pi. 9. fig. 1*

of Sternberg

;

in others, again, and those more numerous, this

layer is loosened from the internal parts of the plant, and is ag-

glutinated to the slate-clay, in such a manner that its internal sur-

face comes into view, of which an example may be seen in Stern-

herg^s PL 13. f. 2. ; in others, again, the internal substance it-

self appears converted into stone, and denuded of its. bark. The
fourth condition in which cactites occur, is when the impression

of the natural entire surface has been left upon slate-clay ; and

the fifth, when the surface, previously deprived of the cbi'tical

layer, has been impressed upon clay or mud ; the latter of whidh

affords but a very imperfect idea of the nature of plants, as may
be seen by Succozv's figures, PI. 19. f. 14. and 15., which can-

not be reduced to any species. Having now stated the circum-

stances by which the Cactites may be distinguished from other

petrified plants, I proceed to give their generic character :

A woody trunli^ simple or articulato-dichotomous, with con-

tracted entire geniculi, either longitudinally furrowed, with

straight or waved sulci, which are impressed at the top witb

polygonal tubercles perpendicularly imposed upon them, or

smooth (without furrows), with sparse or reticulate tubercles.

The splecies with which I am acquainted are the following :

Cactites giganteus.

Cylindrical ? sulcate, the sulci straight, with somewhat con-

vex faces, subhexagonal, contiguous areolae, which are ovate

from the lower angles, being rounded, and the upper contracted^

and marked with three cicatrices toward the tip.

Figured by Succow^ PL 15.
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Diameter from 5 to 6 inches. The sulci equal, straight, not

waved. The faces, when covered with the carbonaceous

bark, little convex ; when the bark is removed, more con-

vex, and marked with raised longitudinal lines
;
among

which there is seen in the middle, an orbiculus pitted in

the centre.

Found in the quarries at St hnbert.

% Cactites alveolatus.

Angulate ? sulcate, with hexagonal tubercles, which are sub-

ovate, from the upper angles being contracted, and cicatrized

beneath the tip.

In this species each of the faces seems to exhibit rows of from

six to twelve tubercles.

Lepidodendron alveolatmn^ Sternb. PI. 9. f 1. From the

quarries at Horsowitz ; Sternb. Occurs also in the coal-

mines at St Imbert.

3. Cactites trigonus.

Angulate ? sulcate, the sulci straight, with subhexagonal tu-

bercles cicatrized in their upper third part.

The cicatrices placed at the distance of 5 lines from each

other.

Lepidodendron trigonum^ Sternb. PI. 11. f. 1. At Radnitz

in Bohemia ; Sternb. I have also seen it at St Imbert.

4. Cactites distans.

Angulate ? furrowed with straight sulci ; with oblong slight-

ly convex tubercles, cicatrized above the middle ; the distance

of the cicatrices exceeding the height of the tubercles by two or

three times.

Cicatrices separated more than an inch. The Palmacites ocu--

latus of Schlotheim, PI. 17., and, perhaps, Rhode^ PL 2.

f. 1., seem very like this species, which occur very seldom

with the bark entire, but frequently in the form of im-

pressions without the bark.

From the quarries at St Imbert, as well as those of Swina,

from which place, an impression of sandy marl was kind-

ly communicated to me by Coxmi Sternberg.
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A species much allied to this, but differing, in having its

parts of a larger size, has been figured by Nau., pi, 4., from an

impression only.

5. Cactites longesulcatus.

Round ?, with several straightish subequal sulci, marked with

a linear cicatrix at the distance of nearly an inch ; the faces

somewhat convex.

In the quarries at St Imhert.

I have seen specimens of this two feet long by half a*foot

broad, but all excoriated, marked with numerous furrows,

running down at the distance of from 4 to 6 lines.

6. Cactites subundulatus.

Round with several subundulate sulci, marked at the dis-

tance of half an inch with a linear cicatrix ; the faces convex.

Occurs with the former, from which it differs in having the

sulci narrower, with more elevated faces, and approximate

cicatrices.

7.

Cactites iesselgius*

Plane with’ contiguous rhombiform areolae, marked in the

middle with the linear cicatrix.

This seems to belong to the Opuntiae. I have only seen a

single impression. It is found at St Imhert.

A genus of plants described by Count Sternherg^ under the:

name of Syrlngodendron^ agrees in many of its characters with

the Cactites, nor can it be doubted that it belongs to the succu-

lent or flcoid vegetables ; but as the impressions situated in the

middle of the fistulas, and commonly remarkable for having the

form of a bifid nail, can scarcely be formed by the tubercles of

Cacti, it is probable that they belong to some cereiform species of

Euphorbia, whose twin spines unite at the base, but diverge

above. To those Euphorhltes^) which I imagine to belong to

this division, we may ascribe the following character.

A straight woody stalk or simple or branched, impress*

ed with rectilinear furrows, with the faces marked in the middle

with oblong, emarginate, or often bifurcate cicatrices, longitudk

nally disposed.

VOL. XII. NO. 24. APRIL 1825. T
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To this genus are to be referred :

1. 'Euphorhites cicatricosus.

With the faces more than an inch broad ; solitary, elliptical

cicatriceSj eraarginato-bifid, above and below.

At St Imbert,

2. Eupliorbites sulcafiis.

With the faces two-thirds of an inch broad ; twin linear, entire

cicatrices.

Palmacites sulcatus. Schloth. pi. 16. f. 1.

From quarries in Silesia and at St Imbert.

Perhaps Schlotheim’s Palmacites canaliculatus^ pi. 16. f. 2.,

differs only in having its proportions larger.

The genus constituted by Sternbergs pi. 15., re-

mains doubtful between Cactites and Euphorbites. With re-

gard to Schlotheim’s PalmaciteS’ variolatus^ pi. 15. f. 3., I can-

not affirm any thing with certainty, although it appears to ap-

proach rather to Cactites.

There is less doubt regarding another sort of fleshy plant, to

which Sternberg gives the name of VariolariaJicoides, The ar-

borescent stalk, branched above, is every where furnished in the

upper part and branches with lanceolate leaves, after the fall of

which, there remains an orbicular cicatrix mamillated in the mid-

dle, and which is the more prominent, the greater the degree of

decortication which the specimen has undergone. We observe a

similar structure in many succulent plants, which exhibit, when

their bark is removed, knots of spiral vessels projecting from the

alburnum opposite to each of the leaves, as I have represented in

the Sempervivum arboreum,- The disposition and form of the

leaves in VariolariaJicoides^ as well remarked by Sternberg, cor-

respond very well with Cacalia fieoides^ L. ; but the trunk is pro-

portionally much thicker than we observe in the living plant

;

and, althojLigh the petrified plant cannot, therefore, be referred

to this species, it certainly bears indications of being allied to the

tribe of Cacalire or Ficoidece.

There remains for me now to speak of a very remarkable

form, with branches attenuated upwards, and having the whole

surface covered with foliiferous scales, arranged in an imbricat-



Br Martins on Antediluvian Plants. ^79

ed manner, neither referable to the genus Yucca nor to that of

Cactus^ and to which Sternberg has given the name of Lepido-

dendron dicliotomum. There are, indeed, certain species of Ficoi-

deae, such, for example, as Sempervivum arhoreum^ which re-

semble this plant in having the bark marked with squarish or

rhombiform areolae, but their bark never forms scales separable

from the wood, and rather presents the appearance of tessellar

spaces, than true and distinct scales. I am of opinion that the

Lepidodendron dichotomiim may, with more propriety, be re-

ferred to a new ffenus which I met with in Brazil. The fields

of the province of Minas Geraes^ at a height of 2000 feet and

upwards above the level of the sea, and especially the diamond

district, afibrd a genus of the order Composite, much allied to

the Vernonioe of Linnaeus and the PoUalestce of Humboldt, which

seems to correspond in every character with our petrified plant.

I propose naming it Lychnophora, and shall describe several

species of it in another dissertation, confining myself here to the

characters derived from its general habit.

The Lychnopkorce are shrubs of about the height of a man,

or a little higher, with the trunk, simple beneath, and divided

above into several corymboso-fastigiate branches, everywhere in-

vested with a very dense tomentum of very fine hairs, elevated

into small elliptical or squarish areolm, which emit a leaf from

the middle. The leaves are thickish, commonly revolute at the

margin, narrow, linear, or lanceolate, densely scattered toward

the summits of the branches, patent or erecto-patent, more rare-

ly recurvate, readily falling off, and then leaving small foveolse

in the pulvinate tessellae of the down. The flower terminal,

densely capitate, either furnished with floral leaves, or bare.

Whoever compares the figures and description of Lepidoden-

dron dicliotomum with these living plants, in respect to habit,

ramifications, and the tessellated work investing the trunk, which

in the fossil plants is converted into charcoal, will be convinced,

by their numerous points of agreement, of the existence of a per-

fect identity, and be constrained to join in my opinion.

I therefore distinguish the Lyclinophorites by the following

character

:

Trunk dichotomously branched above with attenuated

branches, all invested with tessellated work, the tessellse foliifer-

T 2
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ous on the back ; leaves crowded towards the summits, straight,,

subacerose.

1. Lychnophorites dichotomus.

With rhombiform tessellae, narrow, and very long leaves/

Lepidodendron dichotorriumy Sternb. p. 19o pi. 1, S, 8.

In quarries at Sconia in Bohemia.

The other species is still doubtful..

2. LycJinopJiorites laricinus.

With subtriangular tessellEe, and narrow leaves.

Lepidodendron laricinum, Sternb. p. SI. pi. 11. f. S, 8.

In quarries at Radnitz in Bohemia.

With regard to this, as well as the preceding genera, we have

to repeat the remark which we made respecting ferns, namely,

that they are all vegetables, furnished with a singular structure

of organs subservient to respiration, and highly adapted for in-

haling nutritious juices from the atmosphere. It is well known,

that the Cacti, as well as most succulent plants, derive their ex-

istence more from their relation to the air than to the earth

;

and I consider the Yuccas, also, and Lychnophoras, which

choose for their habitation a dry sandy soil, that has undergone

little preparation by the decomposition of previously existing,

vegetables, as peculiarly adapted for inhabiting the rude wastes

of a recently-formed world, at that time destitute of vegetation,

but much warmer than now. There may be some, who, in ob-

jection to this opinion, may express their surprise that plants

which in our times inhabit only dry, sandy, or rocky, exposed

places, and which do not grow in the midst of trees, nor even

thrive in their vicinity, should, in these primeval periods of the

earth, have constituted lofty and dense woods, and have admits

ted those genera among them, which, like the ferns, now vege-

tate in damp and shady places. To this I reply, that it is not

at all inconsistent with probability, that those plants, the Cacti

namely, Lychnophorae, &c. which we still find occasionally as-

sociated with Agavae, Bromeliae, and arborescent ferns in the

tropical regions, being extended to an enormous magnitude by a

vegetative power at that time much more vigorous, formed vast

umbrageous woods, which, from the generation of much humi-
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vdity, arising from the air and their own putrefaction, had afforded

a suitable retreat to many plants fond of marshy and shady situa-

tions, such as the Scitamineas and various genera of grasses and

ferns. But I do not wish to court the vain support of opinion, and

shall rest satisfied with having gained your concurrence in re-

gard to the judgment which I have formed as to the similarity

existing between the parts of those antediluvian, and still living,

vegetables which have formed the subject of the present essay.

It is only necessary to observe, that these petrified vegetables

have undoubtedly lived in the same countries in which they are

now found, and have not been transported from remote places

by floods, and buried in ruins of various kinds. But that those

formations, to which we give the name of Black Coal (Schwarz-

kohlen-formationen), have derived their origin from ages much
more remote than those in which the beds of Brown Coal

(Braunkohlen formationen) were deposited, is also proved by the

vegetables which occur in the latter, and which, for. a great part,

exhibit leaves, fruits, and woods, of modern plants, and especial-

ly natives of the north of Europe. On this subject, should the

present essay be honoured with your approbation, I propose

to speak at another opportunity.

-Art. IX.

—

Geological Distribution of* the Fossil Organic Re-^

mains enumerated by Baron Von Schlotheim, arranged by

Dr Boue'. (Concluded from p. 146.)

Jura Limestone.

Monitor, &c.
Bemains of Fishes
Eelemnites acuarius

paxillosus

irregularis

tripartitus

lanceolatus

penicillatus

polyphoratus
-Ammonites planulatus

c6 vulgaris

/3 nodosus

y comprimatus

^ anus

Ammonites annulatus
colubrinus major

ammonius (
amaltheusi™^y*“

costatus

coronatus
dubius
convolutus
caprinus

varians

comprimatus
colubratus

noricus

naviculatus

interruptus

radians

laevis

-L>auLiuLfc;s oguaiucus
pictus

Leiiticulites antiquus
globulatus

discorbinus

Serpulites gordialis

lumbricalis

Helicites 'delphinulatus

(in Lias ?)

viviparinus

Conulites ventricosus
viarius

Buccinites tornatus (in

Lias ?)

perdicarius

Muricites

Trochilites politus (in

Lias)
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T. niioticiformis

granulatus

nodosus, var.

Turbinites trochiformis

Lepadites anatiferifor-

mis
lineatus

radicatus

Mjacites protogseus

tellinarius

ovatus
radiatus ) in

asserculatus / Lias ?

Tellinites rostratus

lacteus

elongatus
gnidius

lasvigatus

lucinius

Bonacites trigonius

costatus

alatus

hemicardius
Venulites crenatus

arcarius

proavius

trigonellaris

similliinus

subaratus
Arcacites corbularis

Bucardites laevis

rugosus
hemicardius
hemicardiiforniis

cor-bovis

longirostris

pectinatus

diamites forensis

pectiniformis

laevis

a gigaiiteus

/8 donacinus
Pectinites jacobseus

regulatus

subspinosus
articulatus

Ostracites chamatiis

tubulatus
gryphaetus
adavius

flabellatus

sessilis

haliotiformis

crista -galli

crista-g. complicatus

hastellatus

Terebratulites laevigatus

pectunculatus
subsimilis

variabilis

varians

."lacunosus

T. senticosus

reticulatus

loricatus

pectunculoides

pectunculus
radia.tus

vulgaris, var. a.

suffiatus

bicanaliculatus

bisuifarcinatus

lateralis

nucleatus

vicinalis

marsupialis

aequirostris

substriatus

radiatus

lagenalis

gigantea

dissimilis

Grjphites dilatatus

spiratus

Mjtilites gryphoides
elongatiibrmis

rostratus

pseudocardium,
(Lias ?)

Eehinites conoideus or

istriacus

helveticus

depressui^

coroiiatus

globulatus

miliaris

varians

ellipticus

tessellatus

orificiatus

paradoxus
rosaceus

digitatus

cruciatus

campanulatus
Pentacrinites ramosus

major
ecliinatus

mespiliformis

phytolites

Fungites infundibulifor-

mis
rugosus

Hippurites turbinatus
a. radiatus

Madreporites exesus
limbatus
muricatus
punctatus
cavernpsus
meandrinus
hiatus
astroides

truncatus

Milleporites punctatus
Tubiporites stalactiticus

Spongites alcyonatus
pertusus

Alcyonites manatus
clavatus

asterulatus

rugosus
globatus

stellatus

boletiformis

madreporatus

Upper part of the Jura
Limestone.

Bidelphous animals
Ornitholite

Fishes of the genera
Clupea
Esox
Poecilia

Stromateus, &c.

Monitor
Macrourites tipularius

pseudoscyUaris

propinquus,

arctiformis

fuciformis

pusillus

minutus
mysticus
modestiformis
longimanatus

Brachyurites antiquus
Sphinx
Cerambyx
Ichneumon
Vermiculites
Tellinites problematicus

'i perhaps
solenoides >not

) shells,

cardissseformis

Asteriacites pannulatus
02)hiurites hliformis oc-

tofilatus

decemfilatus

pennatus.

Iron and Green Sandy and
Chloritic Chalk.

Mastodon,&c. at Vienna.

Fragments of fishes,

especially teeth of

Squalus, Baja, &c.

Crawfish
Brachyurites hispidifor-

mis
Hamites
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Lenticulites epMppium
(nummulites) reti-

cularis

variolaris

denarius
mamillaris

stellaris

Ammonites planulatus

laevis, &c.
>Belemnites giganteus

cingulatus

Nautilites aperturatus

cingulatus

bisiphilis

Helicites deperditus

Patellites vetustus

Buccinites vulpeculus

cingulatus ?

limatus ?

Strombites pugnans
Volutites

Conilites

Turbinites
Trochilites cementricus
Neritites

Muricites
Porcellanites

jvPholadites amygdali-
nus ?

Myacites margaritiferae-

formis ?

asserculatus ?

Solenites diluvialis

tellinarius ?

cultratus ?

^enulites approximatus
borealiformis.

islandicus

Tellinites politus

corbularius '

Bucardites cardissaefor-

mis
liniatus ?

Donax subtrigonius

Chamites anceps
Plagiostoma spinosum

(s/.)

Ostracites erista-galli

complicatus

Pectinites aculeatus

Terebratuljtes vulgaris,

var. a
acuminatus

Gryphites chamaeformis
spiratus, (calumba

Brongt.)

Mytilites rugosus ?

Arcacites

Asteriacites patellaris

Lignite
Garpolites abietinus

Carpolites hispidus

aveUanaeformis
piniarius.

Chalk,

Fishes in fragments

Zeus auratus

Carcharias verus

Squalus, &c.

Teeth offices, squalus,

&c.

Raja pastinaca

Monitor, &c.

Trionyx or Emydes
Brachyurites australis

rugosus
Macrouritescancergam-

marus
Belemnites paxillosus

macronatus
-Ghrysoura hercinina

(Mont.)
Orthoceratites vertebra-

lis or Baculites

Turrilites turbinatus

Orthoceratites annula-

tus
raphanoides

Ellipsolites funatus
(Mont.)

Nautilites danicus

Lenticulites scabrosus

nautiloides

Dentalites cingulatus

nodulosus
Serpulites contorquatiis

Helicites ampullaceus
Patellites limbatus

cornucopiaeformis

Lepas anatiteraefjrmis

Myacites asserculatus

Venuhtes flexuosiformis

Ostracites lineatus

oblongus
Ghamites tellinoides

Pectinites gigas

liniatus

operculatus

asper
chamiticus

limbatus

Ostracites subchama:tus

haliotideus

crista-galli cingula-

tus

urogalli

vaginatus
hastellatus

dilFormis

O. crista-gali, cristaecom-

plicatus

Ganiolites brattenbur-

gicus

Terebratulites biforatus

decoratus

tegulatus

gracilis

crenatus
chrysalis

vemiicularis

communis
/3 latris

y orbiculatus

vulgaris

approximatus
giganteus
regularis

. Gryphites truncatus
rugosus
ungulatus
suborbiculatus

Mytilites ostracinus

problematicus
ipinnites ungulatus

substriatus

Echinites radiatus

scutatus major
minor
sinuatus

corculum
quaternatus
variolatus

corallatus

amygdaliformis
avellanarius

stellatus

vulgaris

pustulosus

gal'eatus

echinometritis

cruciatus

rosaceus

Encrinites ealycularis

testudinarius

Corallinites

Escharites cingulatus

coriaceus

celleporatus

membranaceus, &e
Fungites
Porpites echinatus

globulatus

Hippurites rotula

elongatus

Madreporites
a crispus

astroites, var.

filatus, var.

porcatus

Milleporites cellulosus
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Milleporites clavatus

polyinorphus
Tubiporites stalaetiticus

Alcjonites boletiformis.

First Tertiary Sandstone^

or Plastic Clay.

Bones of Elephas juba-
tus, Equus, &c.

Mustela putorius ?

Mus p'orcellus ?

avellanarius ?

Oriiitholite of the genus
Eulica

Fishes of the genus Cy-
prinus ?

Muraena auguilla ?

Cottus Gobio ?

Perea fluviatilis ?

Silurus glanis ?

Salmo Fario ?

Esox Lucius ?

Tinea ?

Gobio ?

Corassius ?

Cephalus ?

Brama ?

Ilutilus ?

Nasus ?

Alburnus ?

Phoxinus bipunctatus
Grislagine ?

Monitor ?

Salamandra ?

Laeerta palustris ?

L. aquatiea

Testudo orbicularis ?

Bufo calamita ?

liana temporaria ?

Coluber natrix ?

Insects

coleopterous

dipterous

hemipterous
Cimex
Blatta

Tenthredo
Cynips
Ichneumon
-Termes
Tipula
Culex
Erupis
Musea
Lepisrna
Phalangium
Aranea
Hydrophilus
The above genera of

Insects are found in

Amber.
' Llelicites viviparoides

'•^eritites fluviatilis

Muricites carbonarius

Cerithium
Tellinites corneaeformis ?

T. carbonarius

Lithoxylites similar to

Oak
Beech
Walnut
Fir
Willow, &c.

Lithanthracites

lignites

Bibliolites of

Populus
Acer
Salix, &c.

Anthotypolites
CarpoKtes execaeformis

pistaciaefonnis

amygdalaeformis
pisiformis

rostratus

Pahnacites flabellatus

Lycopodiolites caespito-

sus

Algacites crispiformis.

First Tertiary Limestone.

Fishes (all those of Bol-

ca)

Teeth of Fishes

Turtle
Brachyurites porcella-

nus
carniolaris

gibbosus

liispidiformis

monadius
Alacrourites astacifor-

mis
Lenticulites phasiticus

planulatus

Dentalites elephantinus

D. radularis

striatus

Serpulites muricinus
nummularius

Helicites glabratus

roncanus
am^puUarius

gregarius

paludinarius

Neritites cochleatus

^Patellites peltatus

calyptraeformis

cingulatus

fissuratus

Cypraecites inflatus

bullarius ) or in the
spiratus j chalk.

^BuUacites elegans

ovulatus

Bullacites nodulatus
cylindricus

volutinus
Volutites anomalus

nodosus
marginellus
linearis

Conilites cingulatus

^
stromboideus
subsimilis

Buccinites nitidulus

cingulatus

scaiatus

decussatus

terebratus

vulpeculus
pyrulatus
laevis

plicatus

' cinctus

orbiculatus

IMuricites striatulifor-

noachius

substriatus

hispidus

fistulatus

subgranulatus

plicatiformis

elegans

cognatus
gracilis

pyrastriformis

aciculatiformis

pygmaeus
aculeatus

vulcanicus

pentagonatus
turritellatus

melaniaeformis

subcanaliculatus

granulatus

incrustatus

costellatus

costatus

mamillatus
melanoides
aluciformis

trapeziformis

auriculatus

radulaeformis

torrilosiformis

Strombites speciosus

Trochilites depressus

pentagonatus
pseudozizyphinus

Turlnnites cingulatus

terebratus

laevissimus

Turbinites ungulinifor-

mis
Balatina patellaeformis
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Lepadites sulcatus

tintinabuliformis

plicatus

Myacites affinis

solenoides

Solenites vaginatus

Tellinites cingulatus

glabratus

glaberrimus
margaritaceus

Venulites octogonius

sinuatus

Islandicus

Arcacites rhombiformis
pectunculatus
lineatus

venericardius

orbiculatus

circularis

Pectinites regularis

gryphseatus

fragilis

hispidus

excentricus

Ostracites ventricosus

fossula

cbamseformis
orbiculatus ?

crista-galli planula-

tus ?

parasiticus

cornucopiieformis

Gryphites spiratus

Mytilites pernatus
neritoideus

recens

terebratus

antiquus
Lunulites
Fungites
Hippurites areolatus

turbinolatus

var. a.

renovatus
Madreporites sessilis

Tubiporites tubulariae-

formis

Milleporites polymor-
phus

Lithoxylite or wood- opal
Zosterites.

Lower Fresh-water De-
posit.

Bones of Hippopotamus
Paleotherium magnum

medium
crassum
curtum

„minus

Anoplotherium com- •

mune
secundarium
medium
minus
minimum

Sus
Canis parisiensis

Didelphis parisiensis

Viverra parisiensis,

Ornitholites and Fishes
Planorbis alba

Helicites sylvestrinus

agricolus

pseudo-ammonius
viviparoides

palustris

buccinatiformis

cylindricus

Volutites helicinus

Cypris.

Second Tertiary Sand and
Limestone.

Turbo duplicatus

Bullacites ficoides

Nerilites radiatus

rotulatus

Volutites breccinoides

Buccinites elongatus

pseudo-vulgatus
cinctus

Trochilites ellipticus

Arcacites pectinatus

Tellinites scobinatus

Ostrea gryphoides.

Upper Fresh-water De-
posit.

Helicites globositicus

putrinus
sylvestrinus

rotundatus
Fishes.

Alluvial Formations.

Bemains of Elephas pri-

migenus
Rhinoceros antiquitatis

Mastodon
Megatherium
Tapir
Bos Urus priscus

caesaris

Cervus Elaphus primor-
dialis

Alee gigantea
Ovis
Antilope

Equus adamiticus
Sus proavitus
Leo diluvianus

Canis crocatus

vulpes
Jaguar
Castor trogontherium
Whale
Cachalong
Sea-Dog, &c.
Caverns with Bones of

the

Bear
Tiger
Lion
Hyena
Wolf
Jaguar, &c.

Calcareous Breccia,
'with Bones of the

Antilope

Asinus
Equus
Bos
Ovis
Lepus
Mus

Lagomys alpinus

Birds
Coluber natrix,

and with fluviatile and
marine shells.

Calcareous Tufa.

Anthropolite ?

Elphas jubatus
Bos Urus priscus

Cervus Elaphus pri-

mordialis

Equus adamiticus
Antilope
Tigris

Talpa
Lepus timidps

Mustela vulgaris

Sorex
Strix bubo
Gallus communis
Rana
Bibliolites of the

Quercus robur
Tilia europaea

Betula alnus
fruticosa

SaHx capraea

Acer pseudoplatanus
Chara vulgaris

hispida

Confervas.
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According to Hausmann, the fossils of the Muschelkalk and

Lias of the north of Germany, are distributed in the following

manner

:

In the under part of the Muschel-kalk, alternating with Marls

and Slate-clay.

Bones of Delphinus and
Fishes

Terebratulites lacunosus

vulgaris

Belemnites paxillosus

Ammonites angulatus
capricornis

Gryphites suillus

Pentacrinites vulgaris

In the Middle Part of the

Muschelkalk.

In Slate Clay.

Ammonites angulatus
In Marls and Slates.

Belemnites paxillosus

Ammonites Capricornus
bipunctatus

Gryphites arcuatus

Terebratulites lacunosus

bicanaliculatus

vulgaris

Serpulites

In the Ferruginous Marl
Concretions.

Ammonites macrocepha-
lus

planulatus

costatus

angulatus

Donax hemicardius.

Terebratulites vulgaris

Encrinites hliiformis

Ammonites nodosus
Nautilites bidorsatus

Donacites trigonellus

Chamites striatus

Ostrea
Pleuronectes laevigatus

Mytilites socialis

Myacites musculoides
Bones

In the Upper Part of the

Muschelkalk.

In Limestone.
Ammonites nodosus
Nautilites bidorsatus

Donax trigonellus

Chamites striatus

Mytilites socialis

Pentacrinites vulgaris .

Glossoptera

In the Undermost Marls

of Lias with Sandstones.

Ammonites Capricornus
hircinus

In the Black Marl of the

Lias.

Belemnites giganteus
canaliculatus

Ammonites costatus

angulatus
Gryphites arcuatus

Pentacrinites suba^igu-

latus

In the Lias Limestone.

Ammonites angulatus
Capricornus

Gryphites pectiniformis

arcuatus

In the Sandstone Bed of

the Lias.

Lignite
Pholadites

Mytilites diluvianus

Venulites donacinus.

In the Clay with Iron Ore.

Belemnites giganteus
Ammonites Amaltheus

ornatus
radians

Muriacites strombifor-

mis (Cerithium Lam.)
Venulites donacinus
Terebratulites vulgaris

lacunosus

bicanaliculatus

In the sonth-western part of Germany, the following is the

distribution of the Fossil Remains in the Lias, according to Pro-

fessor Schubler of Tubingen.

In the Lias itself.

Ammonites arietis

colubratus

Belemnites paxillosus

Gryphites cymbium
Myacites musculoides
Pleuronectes discites

Venulites islandicus

Bucardites hemicardii-

formis

Terebratulites ostioiatiis

alatus

Mytilites modiolatus

Pinnites diluvianus

Pentacrinites vulgaris

In the Bituminous Marl
Slate of the Lias.

Belemnites paxillosus

Pentacrinites subangu-
laris

Ammonites Amaltheus
annularis

ornatus

laevigatus

cristatus

Turbinites trochiformis

Algacites granulatus
P'ishes

Amphibious animals

In the Ferruginous Sajid.^

stone and Iron Ore of
the Lias.

Ammonites bifurcatus

Pleuronectes laevigatus

Arcacites corbiilaris

Terebratulites sutflatus

Small Tellinites
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Belemnites
Nautilites.

In the Upper Clay of the

Lias immediately under
the Jura Limestme.

Ammonites coronatns

Ammonites noricus

macroceplialus

Belemnites canaliculatus
giganteus

Serpulites lumbricalis

gordialis

Ostracites crista-galli

complicatus

Ostracites pectiniformis

eduliformis

Donacites trigonius

costatus.

It may not, perhaps, be out of place to observe here, that, to

complete this list of petrifactions of the different formations of

Europe, it would be necessary, in the first place, to consult the

general works on fossils, such as Knorr’s great and fundamental

work, the Encyclopedic Methodique, Burtin, Lister, the Geologi-

cal Transactions, Parkinson, &c.,and then to have recourse, for the

different formations, in particular, to the following works : For

the Transition Deposit, to Miller’s Encrinites, Sowerby’s Mineral

Conchology, Wahlenberg’s Memoir on the Orthoceratites, Brong-

niart’s on the Trilobites, and the Description of the Fossils of

the Mountain Limestone of the United States, in Silliman’s

flournal. For the Coal formation, a synonymy might easily be

established between the works of Schlotheim (Flora der Urwelt),

Sternberg, Nan, Martins, (Memoirs of the Munich Academy),

Bhode, (4 Fasciculi of Fossil Vegetables, Breslau,) and Brong-

niart’s Memoirs. This latter gentleman will commence, in

spring, the publication of his great work on this subject, so

that no department of organic remains will be so well known.

For the lias and Jura limestone, Sowerby and some Parisian

memoirs would, in particular, require to be examined. For the

upper Jura limestone, and the chalk formation, the same au-

thors, together with MantelPs work, Faujas on Mont St Pierre,

Brongniart’s work on Paris, Desmarest’s on the Crustacea, would

furnish ample materials. The fossils of the plastic clay would

be found in Brongniart’s work on Paris, in Sowerby and Fer-

russac ; those of the first tertiary limestone, and the other ter-

tiary deposits, in Lamarck, Brocchi, Brongniart on Paris and on

the Vicentin, in Sowerby, in M. Deshaye’s work already com-

menced, in Borson’s Memoir on Piedmont, (Memoirs of the Tu-

rin Academy), in a work which is soon to be published by M.
Basterot on the fossils of Bourdeaux and Dax, and in Fichtel’s

Transylvania. Lastly, Cuvier would furnish a complete list of

all the animal remains of the alluvial formations ; and. Blain-

,ville a catalogue of the greater number of known petrified fishes.
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To establish a perfect synonymy between so many authors,

would be of so much advantage to geologists, that some scienti-

fic society ought to propose such an attempt as the subject of a

prize.

Art. X.

—

An Account ofa Series of Experiments, made to de-

termine the Local Attraction of his Majestfs Steam-Vessel

Comet By P. Barlow, Esq. F. R. S., Professor Royal Mi-

litary Academy.

No experiments having yet been made on the local attraction

of a steam-vessel, and the iron in these cases being very differ-

ently distributed to what it is in vessels of the usual con-

struction ; and, moreover, as the above steam-boat was going

down the coast of Norway for certain observations connected

with the determination of the longitude, &c. it was thought de-

sirable to ascertain the effect of her iron-works on the compass

before she left the River ; and I therefore received directions

from my Lords Commissioners of the Admiralty, and from the

Navy Board, to take with me the six gentlemen who had been

ordered to attend me for instruction *, and make such observa-

tions and experiments as might seem desirable in this novel

case.

I had been before requested to give my opinion as to the pro-

bable effect which the projected hollow iron-masts in men-of-

war might have on the compass ; and I stated, that I thought it

probable so great a surface carried above the deck would have a

counteracting effect on the usual iron of the vessel, by bringing

the common centre of attraction of all the iron nearly into a ho-

rizontal plane with the compass, and therefore, in these latitudes,

nearly into the plane of no attraction, so as to leave it doubtful

whether the actual effect would be the same as, or the reverse

of, what happens in the usual cases. If the power of the mast

prevailed over the other iron, the effect would be reversed ; but

• These gentlemen, Messrs Reid, Parsons, Watts, Rennet, "Williams, and Cut-

field, had been educated in the Royal Naval Architectural College at Portsmouth,

and were, in every respect, highly competent to, and interested in, the duty assign-

ed to them by the Admiralty.
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if, on the other hand, it did not amount to so much, then the

effect would remain the same in quality, but would be diminish^

ed in quantity.

Steam-vessels present nearly a similar arrangement ; the iron-

chimney standing in place of the mast, and the boiler and en-

gine in lieu of the usual iron-tanks, ballast, and guns. There

was also here another question. I had determined, by a long

series of experiments, that iron, when hot, had a much greater

power than when it was cold, in many cases more than three

times ; and it might therefore be presumed, that as, in a steam-

vessel, most of the iron is kept under a considerable degree of

heat, the power of this on the compass would be much more

strong than in ships of the usual kind.

The following are the principal dimensions of the vessel, &c.

as they relate to the following experiments :

Ft. In.

Length of the vessel, 115 0

Greatest breadth. 21 0

Burden, - , , 237 tons.

Length of boilers. 15 0

Mean breadth. 15 0

Depth, - - - 8 6

Thickness of metal. 0 Of

Height of the smoke-chimney. 36 0

Diameter of do. for 3 feet 3 inches. 2 9

Do. do. for 32 feet 9 inches. 1 6

Thickness, „ - , 0 Of.

Height of steam-chimney, 25 6

Diameter do. - - - 0 6

Thickness, - - - 0

The three compass stations are thus distinguished : Binnacle

compass A, standard compass B, the compass fixed forwards C.

Compass A near the wheel.

From A to B was

From B to C,

From C to edge of boiler,

From C to large chimney,

7 ft. 8 in.

20 6

9 0

15 8

The vessel was ready for the experiment on the 26th of June^

and Mr Lecount, Admiralty midshipman, author of a highly

ingenious work on the Polarisation of Iron,” having been or-

dered to go out in her to assist Dr Tiarks in bis experiments.
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had already provided a pedestal or stand for the standard com-

pass B, in a proper place in the vessel ; and, at a little past six

o’clock in the morning, the Comet was swung round a buoy off

Woolwich Dock-yard. The observations were made by two

persons, one on shore, and the other on board, each having one

of Gilbert’s patent azimuth compasses. At certain signals made

on board, each took the magnetic bearing of the other, while the

head of theAessel was successively directed to the several points

of the compass ; and the difference in these bearings gave the

local attraction at each point, at least as far as the tide would

admit of her head being warped about the buoy.

In this course of experiments, the counteracting power of the

chimney was rendered very obvious, the local attraction having

been found very inconsiderable, and just such as might have

been predicted from the circumstance of elevating the common

centre of attraction, as in the case of the iron-mast above men-

tioned.

These observations having been made at low water, we de-

scended the river to North Fleet, and there lay by to repeat

another set at high water. We now fixed up a second azimuth

compass 9 feet abaft the boiler, and 15 feet 8 inches from the

chimney, where it might be supposed the boiler would have a

much greater effect than the chimney, and thereby bring the

centre of attraction below the plane of no-attraction ; and, ha-

ving thus engaged both our compasses, we made use of a theo-

dolite on shore for taking the bearing of the stations on board,

the zero of the fixed plate having been first carefully adjusted

to the magnetic north.

The vessel being now swung by the tide, with ihe usual

arrangement of warps, &c., the following observations and re-

sults were obtained.
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Local Attraction of His Majesty's Steam-Vessel Comet, on two

Compasses placed in the Fore and Aft Line of the Vessel, at

the Stations stated above.

Local Attraction at Fore-Compass. Local Attraction at After-Compass.

Bearing

of Ship’s

Beai'ing of Bearing of
Local At-

traction,

Fore-

Bearing

of Ship’s

Bearing of Bearing of Local At-

Shore-Sta- Fore-Com-. Shore-Sta- After-Com- traction

Head by tion, from pass, from Head by tion from pass from from Af-

Fore- Fore-Com- Shore-Sta- After- After-Com- Shore-Sta- ter-Com-

Compass. pass. tion.
Compass.

Compass. pass. tion. pass.

E NE S 27\dW N4oWe — 13“ 6 N E S4f OW N 42° 20 — 1 20
N E 31 0 43 1 — 12 1 N E 41 20 42 10 — 0 50
do. 30 40 42 56 — 12 16 N E 41 20 42 21 — 1 1

do. 32 0 44 31 — 12 31 NE by N 46 1 47 17 — 1 16

NE by N 38 10 48 40 — 10 30 NN E 49 50 50 17 — 0 27
N NE 42 0 50 12 — 8 12 N by E 50 40 51 41 — 1 1

Nby E 44 20 51 20 — 70 N by E 53 0 53 25 — 0 25
do. 47 20 54 41 — 7 21 North 54 40 54 58 — 0 18

Nor. i E 51 0 53 59 — 3 59 do. 55 40 55 50 — 0 10
do. 1 E 53 10 54 33 — 1 23 do. 57 0 56 57 -f 0 3
N by tv- 54 40 55 1 — 0 21 do. 56 40 56 46 — 0 6

do. 54 40 55 12 — 0 32 do. 56 20 56 45 — 0 25
do. 54 0 55 19 — 1 19 do. 57 40 57 30 + 0 10
do. 56 20 55 56 -1- 0 24 N by W 58 20 58 6 + 0 14
do. 56 20 56 32 — 0 12 N by W 58 30 58 5 -P 0 25

do. 4 W 59 0 56 18 -f 2 24 E SE 54 0 53 58 -PO 2
SE by E 45 20 54 30 — 9 10 E SE 52 0 51 15 -f 0 45
E by S 43 0 52 58 — 9 58 SE by E 54 0 53 17 -1-0 43
E SE 45 40 54 34 — 8 54 E SE 55 0 54 48 -P 0 12
E by S 46 20 56 24 — 10 4 E SE 55 0 54 43 + 0 7
E by S 46 40 56 17 — 10 47

As the state of the tide would not admit of the vessel being

warped to the other points^ we again descended the Riverj and,

the weather being very favourable, we were enabled to deter-

mine the difference in the bearing of these two compasses by an

observer at each, keeping the other compass in the line of his

sights, while the vessel was put about with her head to different

points. In this way the following observations were made ; and,

as the after-compass^ from the preceding table, appears to have

very little local attraction, the difference in the bearing of the

two instruments may be principally attributed to the fore-com-

pass.
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Observations on the reciprqcal bearings of the Compasses

marked B and C.

Bearing of

Fore-Compass,

& Ship’s Head
from After-

Compass.
B.

Bearing of

After-Compass

from Fore-

Compass.
C.

Diiference

or

Local

Attrac-

tion

at

Fore-

Compass.

Bearing of

Fore-Compass,

& Ship’s Head
from After-

Compass.

B.

Bearing of

After-Compass

from Fore-

Compass.

C.

Difference

or

Local

Attrac-

tion

at

Fore-

Compass.

North. South. 0° 0' South.
N 14° 10' W S 16° 20' E. + 2 10 S 15° 40' E. N 16° 40' W. — 1° 0'

31 10 23 30 + 7 40 30 10 36 50 — 6 40
46 0 38 0 -j- 8 0 53 0 61 0 — 80
60 0 50 20 + 9 40 55 30 63 40 — 8 10
75 30 59 40 +15 50 70 10 84 20 —14 10
West 74 16 +15 44 N 85 0 E S 70 0 W. —15 0

S 75° 40' W. 89 30 +14 50 70 40 57 30 —13 10
60 0 N 72 10 E. + 12 10 55 0 44 10 —10 50
44 10 54 40 +10 30 35 30 27 6 — 8 24
30 0 36 44 + 6 44 20 0 14 30 — 5 30
15 0 17 50 + 2 50 10 30 9 8 — 0 22

From these results, it appears that the local attraction at the

fore-compass amounted, towards the east and west, to more than

15°; and as it appears that the north end of the needle was

drawn forwards, it follows that the action of the iron belbw^ viz.

the boilers and engine, had in this place a greater effect than

the chimneys.

At the place selected for the standard-compass, the action of

the iron below was exactly or nearly balanced by that of the

chimneys, so as to leave the compass nearly correct in its bear-

ing ; and it only remained to examine the effect of the two bo-

dies upon the steering-compass. With this view,^ a similar set

of observations to the last, were made upon the standard-

compass, and the other azimuth set up in the place where the

binnacle or steering-compass stood. These results are exhibited

in the following table

:
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Observations on the Reciprocal Bearings of the Compasses

marked A and B.

Direction of

Ship’s Head,
by Observa-

tion from Af-

ter-Compass

A to Compass
B.

Bearing of Af-
ter-Compass

B from Com-
pass A. Difference

or

Lo,

cal

Attraction

at

Compass

A.

Direction of

Ship’s Head,
by Observa-

tion from Af-

ter-Compass

A to Compass
B.

Bearing of Af-

ter-Compass

A from Com-
pass B, Difference

or

Lo-

cal

Attraction

at

Compass

A.

o / o y o / o / o / o /

N. 3 0 E. S. 3 OW. 0 0 S. 0 20W. N. 0 10 E. —0 10
8 0 7 40 + 0 20 14 0 15 5 — i 5

21 0 18 40 + 2 20 19 0 21 40 —2 40
31 40 29 20 4-2 20 40 0 41 30 —1 30
39 25 38 0 + 1 25

50 40 48 0 + 2 40

66 30 62 40 + 3 50

t4 20 70 40 + 3 40 74 0 77 20 —3 20
82 40 8 0 + 2 40 80 40 84 0 —3 20

S. 85 45 E. N. 89 40 W. + 3 55 N. 86 0 W. S. 83 10 E. —2 50

79 40 83 30 + 3 50 80 20 77 0 —3 20
69 25 73 10 + 3 45 71 0 68 0 —3 0
63 1 65 10 + 2 9 61 0 58 40 —2 20
48 0

j

51 10 + 3 10 53 0 50 0 -3 0
41 20 39 40 —1 40

31 30 34 20 + 2 50 32 40 31 40 —1 0

17 30 18 40 + 1 10 22 40 22 0 —0 40
10 0 9 40 + 0 20 9 40 9 0 —0 40

Here, as in the preceding case, the compass B w^as known to

have little or no attraction from the iron ; therefore the above

errors are principally due to the steering-compass A, or rather

to its situation, for, as has been observed, the steering-compass

was removed during these experiments^ and one of the azimuths

set up in its place.

On examining the above Table, it will appear, that, with the

ship’s head to the east, the north end was repelled to the west,

and with the head to the west, the north end passed to the east

bf its true bearing, which shows that the result was either due

to the superior action of the chimney, or to some iron abaft the

wheel, being directly the reverse of what generally takes place

in the usual order of vessels in these latitudes. Whether this is

the case in all steam-vessels with iron chimneys, may be worth

the inquiry of those engaged in the navigation of them, parti-

cularly in those intended for sea-voyages.
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Art. XI.—J Memoh' on the Bag or Bladder occasionally

protrudedfrom the Mouth qfthe Dromedary. By Dr Paolo

Savi, Professor of Natural History in the University of Pisa.

(Concluded from p. 1 37.)

The large canine teeth of the camel, and the incisive teeth

in the upper jaw, which distinguish it from other ruminants, are

well knowm to all naturalists ; and the excessive hardness of the

gums and palate, by which it can feed, with impunity, on the

most thorny and sapless plants, are equally noted. I shall,

therefore, not treat of those parts, since none of them are con-

nected with the immediate subject of this memoir, but pass di-

rectly to describe the posterior part of the mouth.

From the point where the last molar teeth are placed, spring

the anterior arches of the palate ; from these the posterior arches

are distant five inches, which cannot be seen on merely opening

the mouth of the dromedary, without exposing entirely the ca-

vity of the fauces. The space comprised between the anterior

and posterior arches is occupied by the velum pendidum palati.,

or soft palate, from the middle of the free or posterior margin

of which, in Man, and also in all the other mammalia, hangs

the iLVula. It is not so in the adult dromedary. In it the uvula

does not hang from the free margin of the soft palate, but from

its anterior or adherent margin ; that is, from the crown of the

anterior arches ; and, as this uvula is extremely large, having

usually a length of 14 or 15 inches, it occupies, with its base,

not only the entire crown of that palatal arch, but also the up-

per third of the internal margin of the two crura or pillars of

the posterior arch ; and descending in front of the velum pendu-

lum palat^ shuts up, like a curtain, the opening into the fauces.

Its anterior margin is free ; but the posterior is united to the

whole middle longitudinal portion of the velum pendulum palatiy

by means of a membranous fold, forming a sort offraenulum.

This fold or frmnulum, which, on one side, reaches to the ex-

tremity of the uvula, and on the other to the free extremity of

the soft palate, that is, to the point where the uvula is usually

found, divides longitudinally in two portions, the cavity compre-

bended between the anterior and posterior palatal arches.
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Beliind the uvula is found, as I have remarked above, the

velum pendulum palati, v^hich, being very large, and touching

the base of the tongue with its extremity or free margin, just be-

fore the epiglottis, in the quiescent state, forces the air which

escapes from the larynx to pass by the nasal canal.

In the upper part of the back of the nose is a strait, formed

by a semilunar reduplicature of the nasal membrane. This

kind of partition is so placed, as to cover the larynx by its in-

clination ; and, consequently, it forms with that part, and the su-

perior wall of the nasal canal, a cut de sac, the use of which we

shall see in the sequel.

The excessive size of this uvula in the dromedary, and its

attachment to the adhering or anterior margin of the velum pen^

didum palati, and not to the free or posterior margin, as in the

other mammalia, might make some imagine that I have impro-

perly termed it the Uvula, and that it might be a different or-

gan. But, on examining its external and internal structure, its

form and situation in dromedaries of different ages and sexes, the

justness of my opinion is apparent, A thick whitish epidermis

covers the mucous tunic, of a yellowish colour, in which are

scattered numerous little glands. Under this tunic there is a

cellular tissue, extremely loose, which serves to unite' one of the

parietes of the organ with the other ; in this cellular tissue run

large bloodvessels, and buried in it are numerous small glands,

the excretory ducts of which, traversing the intervening sub-

stance, open upon the surface of the uvula. Now, of these very

same parts, is formed the membrane of the palate, of which the

uvula, as every one knows, is but a continuation. The azygos

muscle, in all the mammalia, is the principal mover of the uvu-

la ; and the azygos muscle in the dromedary, 'which is thick and

strong, distributes all its fibres into the interior of that organ

which I call the uvula, and retracts and elevates it at the plea-

sure of the animal.

The uvula of the dromedary, then, is very similar in struc-

ture to that of man and other mammalia, differing merely in size

and situation. Every difficulty respecting its position vanishes,

on examining the mouths of the young, and of the female drome-

dary ; for, in them, where the uvula is much shorter, and less de-

veloped, it is placed much more toward the free margin of the soft
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palate, or towards the usual site of the uvula ; and in thusformingj?

by its position, if we may be allowed the expression, a connecting:

link between the uvula of the dromedary and that of other mam-
malia, it banishes the peculiarity which seemed to distinguish them.

And, finally, in regard to its great size, it is evident that this

cannot be considered as a sufiicient character to regard it as no

true uvula, since the greater or less development of an organ cau

never change its nature.

This is all that seems to me necessary to be said respecting

the structure of the mouth of the male dromedary, as far at

least as concerns the guttural sac, the appearance of which w«

shall now explain.

When an animal in heat intends to project the sac, he raises

the velum pendulum palati, and thus approximates it to that

partition, in the superior part of the nasal cavity of which I have

already spoken, at the same time driving out the air from his

chest with some force. As, in this case, the velum pendulum is

raised up, the passage into the posterior part of the nose is much

straitened, while the air expelled serves to shut it up entirely,

by entering into the cid de sac formed by the above men-

tioned partition ; which being thus distended, and applied

to the soft palate now elevated, performs the office of a true

valve, and entirely shuts up the ordinary passage for the air.

The air, no longer able to escape by the nostrils, seeks a passage

by the mouth, and enters the fauces; but here a new obstacle

presents itself to the free egress of the air iii the uvula, which

hangs before the isthmusfaucium^ and lies on the tongue, touch-

ing with its sides the posterior face of the anterior crura of the

palate.

Hence it happens, that the air must force its way through

one of two passages; that of the nasal canal is impervious, be-

cause the soft palate and the nasal sac shut up the passage more

securely the greater the force of aerial current ; that of the

fauces may be forced through with difficulty, provided the im-

petus of the air be sufficiently strong. The air is thus made to

act on the back part of the uvula, and strives to force it forward ;

but, as all the anterior extremity of that organ lies on the

tongue, and its sides are applied to the crura of the palate, the

air can only act on that small portion of the uvula situated be-
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^ween the archeSj and near its attachment to the palate, where

at is impeded by no obstacle. There the main force of the

stream of air is concentrated, by which all the middle part of the

uvula sliding on itself, projects beyond the isthmusJaueium ;

and as soon as its margins come in contact with either, with the

tongue below, or laterally with the palatal arches, it will form

a sort of sac, inflated and distended, which is the substance that

appears under the form of a bladder. If the actiofi of the air

continue, and the uvula be impelled forward, and the sac be in-

flated and mcrease, some portions of the margins of the uvula

will be at length detached from the arches of the palate and the

tongue ; and hence the air will find a free exit ; the bladder al-

ready formed, and until that moment most turgid, will instantly

empty itself, and be converted into a membranous body, wrink-

led and reddish, which the dromedary, as we have already

stated, retracts within his fauces.

It is only during the rutting season that the dromedary pro-

jects the bladder. At other seasons of the year, by irritating

him much and making him neigh, one may perceive in the in-

terior of his mouth the swollen uvula rise up ; but at that period

it never distends itself sufficiently to appear externally. . At
that time the uvula is corrugated and shorter, and does not hang

loose and relaxed bn the base of the tongue
;
probably by rea-

son of a contraction of the a%ygos muscle, and perhaps of some

fibres of the levatores palati wtollis that are distributed over it.

Even in the season, of love, it is only, as I have hinted above,

in the moment of the venereal furor that the enormous uvula is-

sues from the mouth, *, probably because it is only at that mo-

ment that the uvula is wholly relaxed, and becomes capable of

entirely shutting up the space between the anterior arches of the

palate.

It may be readily believed, that the uvula could remain in

that state but temporarily, and for a short time, when it is con-

sidered, that, even in the rutting season, the dromedary rumi-

nates ; and that it is absolutely impossible for food to pass into

the throat, as long as the uvula, relaxed . and pendulous, closes

up the entrance.

We see, then, that there exists in the dromedary an intimate

connection between the organs of generation and the uvula ; and
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we have a more direct evidence of it, on finding that, in the fe-

male and in the young male, there is never an appearance of

the bladder. The females and young males have uvulae pro-

portionally larger than those of any other mammalia, but, as al-

ready remarked, they bear no proportion to that of the adult

male. This intimate connection between the organs of the

throat and those of generation, must be allowed to be remark-

able ; but it is welf known to physiologists, and therefore no-

thing new. Various maladies that attack the genitals attack

also the throat ; a change of voice is very frequently observed in

the season of love, and the instantaneous and notable change

of voice in men at the age of pubei*ty, is familiar to all. In

not a few species of birds, the organs of voice in the male are

absolutely different from those in the female ; in others, the in-

terior of the mouth and throat in the male acquires, when they

are in heat, a very different colour to what they have at other

periods, and to what is always found in the female : and many

similar examples may be collected in glancing over the history

of the various tribes of animals. But the cause of this consent^

of this sympathy^ is still unknown, and if there be a way of de-

tecting it, it will probably be by accurate observation and at-

tention to the anatomy, and the phenomena which those animals

present, in whom this sympathy is chiefly conspicuous.

The presence of this uvula so long and flaccid, causes that raU

tling in the throat of the adult male dromedary which gives so

odd a sound to its voice. It is easily comprehended how the

air, in passing from the larynx, by meeting with a soft and flaccid

body, like the uvula, and constrained to pass below it, and a-

mong its duplicatures, would produce a gurglings as in passing

through a liquid ; and it is one proof of my assertion that the fe-

males and young males, in which the uvula is little pendulous,

never produce so distinct and decided a gurgling
;
but their ciy

is more like the bleating of goats.

I shall terminate this memoir by the remark, that, in drome-

daries, the uvula, velum pendulum palati, and all the membranes

that line the mouth and the upper part of the alimentary canal,

are often the seat of severe diseases, from which they are with

difficulty saved, at least such is the case in the herd of Pisa. Every

year some of the very young dromedaries are seized with ulcers.
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which attack these parts, and spread with such rapidity as

speedily to produce distress ; and finally, by totally hindering

the young animal to suck, cause its death from pain and inani-

tion. In the adult dromedary, and especially in the male, to-

ward the rutting season, these same parts frequently infiame,

and I have seen two males destroyed by such a malady.

Eecplanation of Plate X,

Fig. 1. Head of the Male Dromedary, represented at the moment
that the sac hangs out of his mouth.

Fig. 2. The Head flayed, and in part denuded of its flesh, to shew

the manner in which the bladder is produced.

a, «, a, The Uvula, a little inflated, and directed tow'ard the

opening of the mouth.

bj h, Its reduplicature, or Frienulura, which is united to the

free margin of the soft palate.

c, c, The extremity of the Uvula, which still remains within

the anterior palatal arch,

i, i, The anterior Arch.

l, Z, The posterior Arch.

m. Partition of the nasal Canal.

e, e, e, The Larynx.

fyf, The Trachea.

g, g, The (Esophagus, &:c.

I h, hy Portion of the Os Hyoides, cut in order to shew the in*

terior of the mouth.

Tty Uy The Tongue.

ky hy The lower Jaw, of which one portion is removed.

Fig. 3. Head of the male Dromedary, deprived of the lower jaw, in

which is seen a front view of the uvula when pendent.
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Aet. XII .—Summary of Observations for Ten Years^ fron^

1815 to 1824, containing the Mean of Thermometer and Ba-

rometer^ number of Days of prevailing Winds^ Snoiv^ and

Rain^ Fall of Rain^ ^c. at Alderley Rectory^ near Knuts-

ford, Cheshire. By the Rev. E. Stanley.

In the annexed columns, from January to December, is given

under the head of Thermometer, the mean for each month

during ten years, calculated from the mean of each month, ac-

cording to observations taken at the times marked at the top,

viz. 8 A. M., £ p. M., 10 p. M. The maximum and minimum of

the thermometer and barometer, shew the highest and lowest

temperature and atmospheric pressure of any month during the

year mentioned. The mean of the Barometer is taken only at

2 p. M., the variations from those taken at 8 a. m. and 10 p. M.

being inconsiderable. The sums of the days of prevailing Winds,

variable, snow and rain, are given under the respective columns,

also the quantity of Rain fallen during each of those months.

with the sums total.

1

1

Thermometer.
r/ia’.l Baro-

meter. Barometer.

Prevailing

Winds^,N° of

days of each. Variable,

j

Snow

or

Rain.

EaU
of

Rain.c

8 a. mJ^2 p. m. 10 p.m. 2 P. M. Max. Min. •N. E. S. w
1815, 30.90 35.06 30.70 42 17 29.62 30.30 28.70 11 5 15 0 0 13 .42

1816, 36.09 40.64 36.25 49 25 29.35 30.15 28.60 6 4 14 7 0 12 2.40

1817, 37.67 41.77 38.19 53 22 29.46 30.25 28.25 6 0 22 3 0 12 1.17

1818, 36.45 40.70 37.54 54' 22 29.43 30.10 28.60 1 1 '22 7 0 23 3.17
< 1819, 37.45 42.09 37.83 52 29 29.25 30.05 28.45 3 2 24 2 0 19 3.31

1820, 26.32 33.45 28.00 50 5 29.48 30.40 28.20 6 7 17
.

t 0 10 1.68
< 1821, 35.25 40.45 36.80 54 12 29.43 30.35 28.10 2 10 '17 2! 0 8 1.19

1822, 37.03 41.09 37.06 49 21 29.69 29.95 28.95 13 0 6 10 2 18 1.14

1823, 27.18 33.51 ?8.87 47 4 29.31 29.85 28.60 5 13 13 0 0 12 2.05

J824, 36.09 41.80 36.96 52 24 29.60 30.25 28.35 7 0 16 7 1 11 1.33

34.04 39.05 34.82 54 4 29.46 30.40 28.10 60 42 166 39 3 13.8 17.86

ri815, 42.14 47.46 41.21 54 32 29.49 30.20 29.05 1 1 21 5 0 17 1.84

1816, 33.37 40.27 33.69 51 14 29.60 30.15 28.85 10 0 14 4 1 13 1.52
. „ 1817, 40.21 44.50 41.07 52 32 29.64 30.30 29.10 5 0 11 12 0 16 3.44

Pi 1818, 32.60 38.35 34.92 52 23 29.37 29.95, 28.75 2 0 20 6 0 15 2.50
<

1819, 36.32 41.71 37.64 49 25 29.16 29.65 28.55 6 0 17 5 0 20 3.44
aj

"

W 1820, 33.51 41.34 33.48 54 16 29.56 29.90 29.05 7 0 21 1 0 12 1.49
H 1821, 34.17 39.08 33.20 51 15 29.83 30.25 28.85 6 8 11 3 0 6 0.57

1822, 37.85 45.50 38.14 58 24 29.55 30.20 28.60 0 0 23 2 3 13 1.63

1823, 32.32 38.22 32.14 45 14 28.98 29.95 28.30 7 3 12 6 0 21 3.96

tl824, 36.48 42.65 37.24 i 53 28 29.38 30.10 28.60 6 7 13 2 1 12 0.86

35.89 41.90 36.27

1

|58 14 29.45 30.30 28.30 50 19 163 46 5 145 21.25



Rev, E. Stanley's Observations at Alderley Rectory. SOI

Thermoineter.

Ther .

^3qro-

neter.

1Barometer.

Prevailing

Winds, N° (

days of eacl

0
Fall

of
Rain.

§

r

C _

B H

1.
sJ

5
>

j
8 a.m. 55p. M. LO p. M. § ^5 p.m. Max. Min. ]Sf.ll S. ^W

1815, 41.12 53.06 43.16 71 11 29.44 30.10 28.95 0 0 19 10 2 21 3.96

1816^ 37.00 43.25 36.51 51 25 29.46 30.10 28.65 3 5 18 5 0 14 1.36

1817^ 37.07 44.61 39.07 54 18 29.52 30.20 28.65 5 0 14 10 2 20 2.34

1818^ 36.19 42.41 37.45 52 28 29.13 29.95 27.75 6 0 17 8 0 23 3.98

u 1819, 40.19 47. 16 41.16 61 28 29.45 29.85 28.85 11 4 11 5 0 13 1.68

<1 1820, 34.87 44.19 34.35 58 16 29.47 30.00 28.60 12 2 13 3 1 11 1.99

1821' 37.19 46.32 39.87 57 21 29.18 29.90 28.60 3 2 16 10 0 22 3.40

1822' 42.35 49.48 42.90 62 27 29.50 30.05 28.90 2 0 17 11 1 16 3.48

1823, 36.41 44.25 35.58 57 1? 29.36 30.05 28.55 8 2 15 6 0 17 3.10

1824^ 37.83 43.70 36.40 62 22 29.38 29.90 28.50 11 1 10 7 2 22 3.14

38.00 45.84 38.64 71 16 29.38 30.20 27.75 61 16 150 75 8 179 28.43

1815, 46.13 54.73 44.26 72 31 29.66 30.15 28.85 9 9 5 6 1 13 1.25

1816, 41.06 52.20 42.23 68 28 29.44 29.90 28.85 8 6 12 3 1 14 2.28

I8I7' 41.00 50.66 42.43 61 26 30.02 30.35 29.50 17 3 6 2 2 7 0.28

1818' 41.03 49.16 41.60 63 27 29.26 30.25 28.75 3 12 14 1 0 15 4.25

I8I9' 44.50 53.23 43.70 68 32 29.33 29.75 28.55 5 6 13 5 1 11 1.77
Pi i 1820' 44.80 53.50 40.16 66 20 29.50 30.15 28.85 9 2 11 7 1 14 2.16

. <1 1821^ 45.70 54.76 43.83 67 26 29.19 29.65 28.70 7 3 14 5 1 18 2.98

1822, 43.06 52.16 41.03 75 27 29.49 30.00 28.80 13 3 li 3 0 20 1.99

1823, 39.53 48.46 37.23 57 24 29.44 30.00- 28.65 9 6 8 5 2 13 1.76

J824, 41.46 51.93 41.10 64 24 29.45 30.10 28.80 7 5 11 4 3 14 2.24

42.82 52.07 41.76 75 24 29.47 30.35 28.55 87 55 105 41 12 139 20.96

.

1

fl815. 53.62 61,32 52.45 75 40 29.64 30.10 29.20 4 2 18 4 2 18 3.21

1816, 47.74 55,45 47.51 70 32 29.54 29.85 28.90 5 5 11 8 2 18 2.80

1817, 45.32 53,61 45.67 63 31 29.45 30.05 29.05 12 4 4 3 8 20 2.85

1818, 50.41 60.33 53.22 69 38 29.39 29.90 28.80 7 6 16 1 1 12 1.56

1819, 50.80 59.03 50.22 70 31 29.44 29.70 29.10 6 9 10 4 2 14 1.92
xl -

1820, 50.55 56.64 45.71 78 25 29.33 29.90 28.75 2 2 21 4 2 19 5.51

1821, 44.77 53.06 42.16 66 26 29.43 29.80 28.70 6 5 6 14 0 17 3.18

1822, 51.45 62.03 50.74 75 33 29.56 29.90 29.00 10 11 7 2 1 7 1.16

1823, 51.45 59.22 47.03 70 32 ,29.45 30,00 29.00 7 0 18 5 1 17 2.07

J824, 48.83 55.77 45.25 78 28 29.54 30.16 29.20 13 3 7 6 2 IS 1.33

49.49 57.04 47.99 78 25 29.47 30.15 28.70 72 47 1181 51 21 157 25.59

ri815. 58.00 60.40' 56.03 72' 46 29.601 30.10 29.30 10 0' 16i 2 21 IS1 2.20

1816, 53.30 60.56: 50.33 78! 36 29.63t 29.821 29.15 11 01 91 10 0' 17' 2.54

1817,
,

56.36 63.60' 57.20 81 431 29.505 30.15' 28.80 3 3! 15' 8 1 20> 4.00

1818.
,

57.73 67.03i 59.16 81
: 421 29.50 29.85' 29.05 4 4 14: 5 1 ^ 1.29

•z
1819.

,

53.63, 60.05• 54.43 70' 43i 29.455 29.801 29.00 3 1 16! 10 0» 21 3.58

P 1820;
,

52.001 59.60i 51.23 84t 32! 29.48> 29.95• 29.00 15 1 5' 7 2! 15; 2.83

1821.
,

51.631 58.40 46.61 71 33; 29.60) 29.95' 29.25 21 5» 1 3 01 10) 1.38

.1822.
,

58.28! 67.23J 59.10 80
\ 44t 29.651 29.801 29.3C» 3

‘ 7
^ 11. 8 1 0] 2.90

im
,

52.10; 58.30> 46.90 70> 341 29.4:1 29.90 28.901 14 1 t1 31 4t 10) 2.70

^1824;,
55.60; 61.63 54.23 7,8; 425 29.4:1 29.95. 28.85. 9' 7

’ i5 21 4t 14t 4.00

54.87 61.68{ 53.52 8^t 5 29.5^8 30.15i 28.80( 92i 2S1 102i 581 15. 141[ 27.42



September.

80S llev. E. StaDiey’ti Observations at Alderley Rectory.

Thermometer.
1

Ther.

meter.

2 P. M.

Barometer.

1 Prevailing

1

Winds, N° of
days of each. Variabie.

I

Snow

or

Rain.

Fall

of
Rain.i

1
'msL8 A. M. 2 P. M. 10 P.M. g Max. Min. N. E. S. W

fl815, 59.80 04.58 56.03 77 44 29.81 30.00 29.40 11 2 0 9 3 14 2.48
1810, 54.41 01.19 53.45 75 42 29.38 29.62 28.95 4 0 15 10 2 29 5.10

1817, 54.07 00.80 55.00 67 47 29.49 29.75 28.95 6 3 17 5 0 21 5.10

1818, 58.04 00.04 58.50 82 45 29.54 29.80 29.20 0 0 12 10 3 11 1.38

1819, 58.54 05.22 59.41 80 45 29.52 29.80 28.90 11 4 10 5 1 17 2.77
1820, 57.74 04.38 55.48 75 36 29.49 29.80 28.90 8 2 10 9 2 10 2.84

1821, 54.22 59.19 50.12 07 35 29.45 29.85 29.00 9 1 14 6 1 10 2.05

^822, 50.87 61.54 50.09 70 45 29.31 29.75 28.95 7 2 13 7 2 23 7.81

1823, 54.51 59.45 53.93 08 44 29.33 29.70 28.95 3 0 15 10 3 22 4.22

U824, 58.10 05.12 57.45 77 45 29.55 30.05 29.05 5 2 15 8 1 8 0.93

50.75 62.81 55.54 82 35 29.48 30.05 28.90 70 16 127 79 18 171 34.68

ri815, 58.96 04.29 50.96 72 43 29.05 30.05 29.20 5 0 11 14 1 18 3.97
1816, 53.54 59.74 53.90 72 43 29.64 29.95 29.00 5 0 10 15 1 18 1.55

1817, 55.71 60.32 51.64 07 37 29.40 29.85 28.80 3 2 10 7 3 18 4.80

1818, 54.03 62.32 54.04 82 41 29.57 1
29.75 29.20 9 5 10 5 2 10 0.86

,
1819, 59.48 08.00 00.80 80 40 29.54 1 29.85 28.70 8 0 10 5 2 9 2.03

1 1820, 50.12 63.35 52.22 74 34 29.38 29.80 28.95 3 2 16 7 3 20 2.79

1821, 55.32 02.22 52.48 74 42 29.45 29.75 28.95 2 0 17 6 0 18 4.46

1822, 50.03 01.38 55.06 74 45 29.42 29.80 28.90 1 1 14 14 1 20 3.54

1823, 54.06 59.61 54.29 68 44 29.39 29.75 28.90 0 2 17 8 4 24 4.83

1824, 50.09 62.83 56.03 73 43 29.49 29.95 '29.15 4 4 10 5 2 19 2.70

55.93 02.40 54.80 82 34 29.59 30.05 28.70 40 28 137 80 19 174 31.53

fl815, 55.56 65.03 52.60 80 30 29.08 30,00 29.20 1 0 21 8 0 13 2.55

1810, 50.10 59.20 51.40 71 37 29.57 29.95 28.90 4 1 20 3 2 19 2.05

1817, 52.78 00.40 53.15 75 34 29.00 29.95 28.80 3 0 17 3 0 11 0.70

1818, 53.00 59.00 52.50 71 40 29.50 29.75 29.00 5 0 7 11 1 13 1.10

1819, 52.01 6O.7O 53.33 73 40 29.48 30.05 28.95 4 2 17 6 1 14 1.59

1820, 51.90 59.73 49.10 75 32 29.51 29.85 29.00 4 0 15 6 5 12 2.85

1821, 52.93 59.20 50.30 69 37 29.37 29.75 28.85 0 2 16 12 0 24 6.00

1822, 51.40 57.8O 51.00 08 30 29.52 29.85 29.00 5 11 8 6 0 13 1.32

1823, 50.20 58.56 51.23 71 35 29.50 29.90 28.70 3 2 14 10 1 16 3.36

1824, 53.96 59.70 54.00 70 35 29.44 29.80 28.85 7 0 15 7 1 19 4.07

52.38 59.94 51.87 80 32 29.52 30.05 28.70 36 30 150 72 11 1 54 25.65

fl815. 48.00 55.51 48.38 64 37 29.55 30.10 28.85 5 3 20 3 0 15 2.56

1810, 48.45 54.20 48.45 GO 35 29.53 29.90 29.05 3 6 14 7 1 19 4.00

1817, 41.48 48.04 43.06 55 32 29.07 30.05 28.80 15 7 5 2 2 14 0.03

1818, 50.00 56.96 51.41 65 40 29.30 29.85 28.80 0 4 23 3 1 11 2.42

1819, 45.32 52.35 40.87 70 28 29.38 29.90 28.95 15 0 10 6 0 19 2.85
'

1820, 41.41 50.10 41.32 59 28 29.17 30.15 28.15 5 6 12 5 3 21 3.66

1821, 44.16 50.07 42.10 05 31 29.42
I
29.95 28.50 3 2 18 8 0| 17 2.76

1822, 48.19 53.41 48,41 '63 31 29.19 ! 29.60 28.80 4 3 22 2 ol 15 3.39

1823, 44.22 50.01 43.90 02 30 29.28 30.00 28.45 4 7 17 1 20 2.38

1824, 40.64 51.03 41.74 '50 25 29.20 29.75 28.60 6 0 10 7
1

22 6.60

45.79 52.34 45.57 70 25 29.37 30.15 28. 15 1 60 44 151 44
d.

]73j 31.25]
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Ther. Baro-
Prevailing

FallfinvnmfiiP.T. W nOf
1, N° of Ui

meter. 0
of

Bain.(4
days of each.

CS

l.s0
8 A. M. 2 P. M. 10 P. 2 P. M. Max. |Min. N. E. S. W •>

cc M

1815, 38.83 45.36 38.73 59 23 29.71 30.40 28.55 TO 5 12 4 0 12 1.92

1816, 36.60 41.16 36.80 52 21 29.47 30.50 28.45 7 1 18 3 1 17 3.71

pT
1817, 45.86 49.93 47.13 57 34 29.60 30.25 28.95 2 0 21 7 0 15 2.89

1818, 42.80 51.11 47.06 58 32 29.33 29.80 28.90 1 4 23 2 0 13 2.55
pq

1819, 35.19 42.04 36.96 53 18 29.30 29.75 28.70 12 2 14 2 0 15 2.43

W I 1820, 37.10 44.04 37.10 58 19 29.42 29.90 29.00 5 6 15 4 0 9 1.96
>
o 1821, 42.16 46.96 41.84 58 23 29.32 29.85 28.55 2 1 17 10 0 23 5.49

1822, 43.10 47.66 44.13 58 32 29.21 29.75 28.55 1 0 28 1 0 22 3.24

1823, 41.50 46.90 41.60 56 22 29.67 30.20 28.80 4 5 15 4 2 12 2.10

1824, 41.70 46.20 41.40 56 26 29.14 29.70 27.75 3 0 18 9 0 24 5.76

40.48 46.13 41.27 59 18 29.41 30.50 27.75

i
24 181 46 3 162 32.05

ri815. 36.38 40.00 36.96 52 22 29.50 30.25 28.55 6 2 19 4 0 18 3.00

1816, 34.58 38.00 36.12 48 23 29.37 30.45 28.40 3 1 23 4 0 18 2.64

w

1817, 33.48 37.51 34.77 52 22 29.29 29.80 28.35 6 3 20 2 0 14 3.81

1818, 35.21 40.51 36.38 51 18 29.59 30.20 28.85 6 3 21 1 0 8 0.52
ca

g .
1819, 31.48 36.19 32.83 51 1 29.30 29.75 28.80 6 5 14 5 1 17 4.25

1820, 37.09 40.51 38.90 54 18 29.52 29.90 29.10 2 11 12 6 0 10 1.80
o
w 1821, 36.61 42.54 39,03 55 27 28.97 29.80 27.85 2 0 20 7 2 19 5.52

p 1822, 31.06 36.16 31.74 46 14 29.66 30.20 28.30 2 7 20 2 0 10 1.81

1823, 37.32 41.32 37.90 49 23 29.27 30.05 28.20 3 0 21 7 0 21 4.49

tl824. 36.93 41.06 37.06 52 20 29.35 30.00 28.25 3 0 20 7 1 18 4.54

35.01 39.38 36.16 55 1 29.48 30,45 27.85 39 32 190 45 4 153 32.38

Thermometer, Maximum,...,Tune 25. 1820,... 84° in the shade.

Minimum, ...Dec. 31. 1819,... 1°.

Barometer, Maximum,...Nov. 30. 181G,... 30.50.

Minimum, ..Mar. 4. 1818 & Nov. 23. 1824,... 27.75.

Fall of Bain,

1815,... ...29.36

1816,... .,..31.95

1817,...

1818,,.. ...25.58

1819,... ...31.62

1820,...

1821,.,. ...39.04

1822,... ...33.41

1823,...,.,.37.02

J824,.......37.50

Mean of 10 years,... 32.90 inches.
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TABLE, shewing the Annual Meanfor 10 Years, calculatedfrom
the preceding Tables. Thus, 45.12 is the Mean Temperature

at 8 A. M.for the last 10 Years.

Thermometer^

Mean of, from pre-

ceding Tables.

Barometer,

Mean from
preceding
Tables,

2 P. M.

PrevailingWinds,
and No. of days
of each.

Variable.

|

Snow

or

Rain.

Fall

of

Rain.

8 A. M. 2p. m. 10 P.M. N. E. S. W.

January, ... 34.04 39.05 34.82 29.46 60 42 166 39 3 138 17.86

February, 35.89 41.90 36.27 29.45 50 19 163 46 5 145 21.25

March, 38.00 45.84 38.64 29.38 61 16 150 75 8 179 28.43

April, 42.82 52.07 41.76 29.47 87 55 105 41 12 139 20.96

May, 49.49 57.64 47.99 2.9.47 72- 47 118 51 21 157 25.59

June, 54.87 61.68 53.52 29.54 93 29 103 58 15 141 27.42

July, 56.75 62.81 55.54 29.48 .70 16 127 79 18 171 34.68

August, ... 55.93 62.40 54.80 29.59 40 28 137 86 19 174 31.53

September, 52.38 59.94 51.87 29.52 36 30 150 72 11 154 25.65

October, ... 45.79 52.34 45.57 29.37 60 44 151 44 11 173 31.25

November, 40.48 46.13 41.27 29.41 47 24 181 46 3 162 32.05

December, 35.01 39.38 36.16 29.48 39 32 190 45 4 153 32.38

45.12 51.76 44.83 29.46 715 382 1741 682 130 1886 32.905

Art. XIII.—Professor Buckland’s Reply to some observations in

Dr Fleming’s Remarhs on the Distribution of British Ani~

mals. In a Letter to Professor Jameson, dated Ojiford, De^

cember 16. 1824.

Dear Sir,

.Allow me, through the medium of your Journal, to ex-*

press my obligations to Dr Fleming, for the handsome manner

in which he has spoken of my Reliquies, Diluviame in your last

Number; and for the mild and gentlemanly tone he has main-

tained, whilst expressing his opinions on certain points whereon

he differs from me.

I perfectly coincide with that eminent naturalist, as to the ex^

pediency and the necessity of illustrating the history of the Fossil

World, by the analogies afforded by the structure and habits of

living plants and animals, and the operations ofnature now passing

before us ; but I see not how the charge of neglecting all these

things can, with propriety, be advanced byhim, against the present
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cultivators of the science of geology, whose foundation-stone (as

far as relates to the history of fossil animals) is laid by Cuvier on

the most accurate analysisof the structure ofrecent skeletons, from

which he argues most rigidly, as to that of the fossil species^; nor

am I aware, that the imputation of ignorance of modern botany^

can be fairly laid to such illustrious names as those of Sternberg,

Schlotheim, Brongniart and Rhode, from whose labours the sub-

ject of fossil botany is now receiving illustrations ; and with respect

to the history of the formation of peat-bogs, sand, and marl-beds,

which Dr Fleming Specihes as points which have hitherto been too

much neglected by geologists, I need only appeal to the accurate

and able observations of Professor Jameson and Dr Macculloch,

—to the copious, and, on these subjects, mostjudicious pages of

Deluc,—to the voluminous folios of the Irish Bog Reports,

—

and to the numerous papers that occur in the Philosophical Trans-

actions,—to shew, that the history of peat, sand, and marl, which

Dr Fleming states ‘‘ to have been neglected as too recent for in-

quiry or speculation,'’ has received its due share of attention

from the most eminent writers that have yet occupied themselves

with the study of the physical structure of the Earth.

With respect to the matters at issue between Dr Fleming and

rttyself, as it appears to me that his objections arise chiefly from

a mistaken or imperfect view of the facts on which his arguments

are founded, I beg to submit to his consideration, and that of

the readers of your Journal, the following points, on which I

consider his ideas to be erroneous ; forbearing to enter into the

arguments he has derived from them, since, if the facts are mis-

conceived, his conclusions will, of course, follow the fate of the

preiilises from which they are deduced.

1. Dr Fleming objects, that the distinctions I have drawn be-

tween Post-diluvian and Diluvian deposits,—or, in other words,

between local deposits, which can be referred to existing causes,

and those more extensive collections of water-worn detritus,

which have resulted from some single, and transient, and uni-

* J’ai done du me preparer a ces recherches, par des recherches bien plus longues

sur les animaux existans ; une revue presque generale de la creation actuelle pou»

voit seule donnei un caractere de demonstration a mes resultats sur cette creation

ancienne.

—

Cuvier, Recherches sur les Ossemens Fossiles, Discours Freliminaire,

1821, vol. i. p. 1.
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versal inundation of the surface of our planetj—-are not suffi-^

cieiitlj established. And,

% He thinks the remains of animals that occur in what I con-

sider the deposits of this inundation, may be referred to genera

and species that have gradually perished by local accidents, or

been extirpated by man.

To the first of these points I shall offer no other reply than

to refer him to the distinctions between alluvium and diluvium,

as stated by Cuvier in the Introduction to his History of the

Fachydermata, tom. 1. ; the slightest perusal of which cannot, I

think, fail to convince the reader that it is utterly impossible to

explain the phenomena which I have called Diluvial, by any

causes at present in operation.

I would also refer to the luminous paper of Sir James Hall,

in the Edinburgh Philosophical Transactions, 1813, on the evi-

dences of an inundation afforded by the Corstorphine Hills, and

other summits, in the neighbourhood of Edinburgh ; and to the

accurate and practical distinctions drawn by Mr Bald, in the

third volume of the Wernerian 'Memoirs, p. 123, and fourth

volume, p. 58., between the old and the new alluvial covers along

the east coast, and in other parts of Scotland ; and have only to

add, that my own observations in tliat district, during the last

summer, enable me to bear testimony to the fidelity of descrip-

tion both these gentlemen have maintained in the publications

alluded to. It is needless here to repeat the evidences of dilu-

vial action afforded by deposits of loam and gravel, in situations

to which no river could have ever brought them, which I have

collected in the chapter following p. 185. of the first edition of

my Reliquiae Diluvianm. I shall deem it sufficient to subjoin

the following extract from a foreign scientific journal, which

shews that the distinctions I am contending for, are generally

admitted by the best observers of the present time.

“ We believe the best geologists of the day agree in limiting

the term alluvial, to those deposits which result from causes

now in action, and in appropriating the term diluvium, to those

universal deposits of gravel and loam, to the production of

which no cause at present is adequate, and which can only be

referred to the waters of a sudden and transient deluge. This

gravel and loam are always confusedly mixed together, and arc
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thus distinguished from the older deposits of sand and gravel

which occur in regular alternating beds. The ablest writers in

Europe now adopt these distinctions, and would no more think

of confounding them, than to describe, under the same name,

gypsum and limestone
^

With regard to the second proposition, I think that, to a cer-

tain point. Dr Fleming's opinions and observations are correct.

I fully coincide wath him in believing, that the beaver and the

wolf, like the roebuck, probably the bear, and the Irish elk,

have gradually disappeared, together with the various species of

birds, whose expulsion or extirpation he so ably describes, be-

fore the arrows of the hunter, and the snares of the agricultu-

rist ; but when he proceeds to apply the same explanation to the

bones of quadrupeds, imbedded often many fathoms deep in

masses of drifted clay and gravel, in situations at or near which

no such deposits are at present taking place, or in caves and fis-

sures which have been wholly closed, and ^vhose interior has

been often filled with the detritus of rocks introduced by the

same sudden and transient inundation, to which alone the exist-

ence of the superficial deposits in question can be referred, I

feel obliged to object to the application of' the principle of gra-

dual extirpation to this part of the subject, and appeal to the

entire body of phenomena detailed in my Reliquim Diiuvianse, in

support of my opinion.

But while I thus contend that there is evidence of a sudden

and general destruction of animals by a transient inundation of

the Earth’s surface, I, at the same time, proceed most willingly

with Dr Fleming to apply his method of illustration, to the ani-

mals inhabiting the earth antecedently to this great aqueous re-

volution ; to explain the phenomena of the den at Kirkdale by
the habits of living hysenas, and to argue on the probable his-

tory of fossil elephants and hippopotami, from the known ha-

bits of those which at present inhabit the banks of the Ganges
or the Niger

; and without tliis practice of illustrating the his-

tory of the fossil dead by the study of their living representa-

tives, I could never have arrived at the conclusions I have
founded on the evidence of the den at Kirkdale.

* Review of Reliquiae Diluvianae in Silliman’s American Journal of Science,,

vol, viii. No. 2. p. 3^6.
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I proceed, therefore, to examine, in the order in which he
’ has stated them, some of the propositions advanced by Dr
Fleming.

Case I.

—

PeaUBogs.

I agree with Dr Fleming in considering the bones discovered

in our peat-bogs ; in mud and silt at the mouths of rivers,

or within the level of their floods ; and in ponds or lakes, and

other situations at or near which the formation of aqueous

deposits is still going on, to prove that the horse, the ox, the

boar, the beaver, and several species of deer, have existed as

wild animals in this country since the formation of post-dilu-

vian silt and peat began, and have been gradually extirpated,

or domesticated, by man ; and I admit this on evidence indepen-

dent of the documents of history, or the voice of tradition, viz.

the fact, that the bones of these animals occur imbedded in the

deposits in question.

Case II.

—

Fresh-Water Marl-Beds under Peat-Bogs,

Deposits of this kind, formed at the bottom of shallow lakes

and ponds, accumulate, until they arrive so near the surface of the

waters, that the growth of peat commences, and often continues

so far, that the hollow, which was once a shallow lake, becomes

entirely filled up ; the basis of the marl-bed, beneath this peat, is

sometimes solid rock, and sometimes a bed of that ancient detri-

tus of gravel, clay, or sand, which I have calFed Diluvium. The
animal remains which occur in this fresh^Water marl are of

post-diluvian origin. Now, with respect to the Irish elk, if the

common accouncs should prove correct, that it is found in this

shell-marl, immediately below the peat, or in the lower regions

of the peat itself, it will Only add another species to the list of

animals that have repeopled this country, since the formation of

the diluvium, and which, like our beavers and wild boars, have

been extirpated by man ; and the high state of preservation of its

horns and bones from the bogs of Ireland, when compared with

the usually decayed condition of bones from the diluvium, in-

clines me to favour this opinion. This animal, however, should

it prove to be thus recent, will, like the ox and horse, and other

species of deer, be common to our diluvial deposits, with those
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ihat are post-diluvial ; it occurs with elephants and hippopotami

!H the diluvium, at Walton in Essex, and in the diluvial gravel

of Germany, France, &c. * The evidence to prove its more re-

cent existence, should, therefore, be carefully attended to, and

forms an interesting subject of inquiry^

Case lll.-^Morns ofRhinoceros in Scotland.

Dr Fleming states, p. 29T, that a specimen of the born of

the fossil rhinoceros, found in one of the marl-pits at the Locb

of Forfair
-f,

exists at present in the Edinburgh Museum, and

we have' been informed by Professor Jameson, that two other

examples have occurred in Blair-Drummond moss on the banks

of the Forth. It is to be hoped, he adds, that the skulls will yet

be procured.”

Could the above cases be established, they would be decisive

in favour of the theory maintained by Dr Fleming. In my
Reliquim Diluvianae, p. 33, I have expressed an opposite opi-

nion, that the horns of the rhinoceros neither have nor are like-

ly to be ever found in a fossil state, unless when preserved in

ice. I made it my business, therefore, whilst at Edinburgh,

carefully to investigate the cases here alleged to have existed in

that neighbourhood, and the following are the results.

Mr David Don informs me that the horn in the Edinburgh

Museum was presented by himself and his brother, on the death

of their father in the year 1814, to a museum then existing at

Dundee, which was shortly after broken up and the contents

sold by auction ; and that the story of its having been found in

the Loch at Forfar, must have been invented either by the auc-

tioneer or the person who bought it of him, and sold it again to

the Museum at Edinburgh, at a price proportionate to the in-

creased value that would justly have been attached to it, if it

had really been a Scotch fossil Mr Don, however, affixed no

• A detailed description of the remarkable Skeleton of the Fossil Elk,discover«

dd in the Isle of Man, and now preserved in the Museum at Edinburgh, will be

given, by Professor Jameson, in a future Number of this Journal.

"t VideWern. Mem. voL iv. p. 582.

$ In the recent sale at Fonthill, the public were, in a similar manner, informed,

that a vase of rock crystal, submitted to the hammer, was a real topaz ; and the

authority of Professor Buckland, who had never seen or heard of the gem in ques-

tion, was advanced in confirmation of the alleged fact.
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such history to it when he gave it to the museum at Dundee.
In his letter to me on this subject, he says, It had a long

time been in possession of my father, who, I am inclined to be-

lieve, obtained it from some friend, whilst he was Superinten-

dant of the Royal Botanic Garden at Edinburgh.” He adds,
‘‘ Had it been found in the lake at Forfar, it is not probable

that so remarkable a circumstance should have remained un-

known to me, or any of my family.” The story of the other

two horns of the rhinoceros, said to have been found in the

moss of Blair-Drummond, and of which Dr Fleming is anxious,

as he well may be, to discover the skulls from whence they were

derived, I found to originate in another mistake of a similar

kind. Professor Jameson had been informed of the supposed

discovery of these horns by a gentleman of Stirling, who is fac-

tor to the estate of Blair-Drummond. I proceeded to Stirling,

and found this gentleman to be a man of accurate observation

as to the geological structure of this district, and particularly of

the peat and alluvial deposits in which these horns were said to

have been discovered. But he informed me that he had no per-

sonal knowledge of the finding of them ; that the discovery was

made many years ago by some of his father’s workmen, who,

together with his father, are now dead ; but that he believed the

horns were still existing in the House of Blair-Drummond. I

applied forthwith to Mr Drummond for further information,

and learnt from him that there were some years ago two horns

of a rhinoceros some'where about his house, and that they have

since been removed to that of his mother in Edinburgh He
further add^, “ I know nothing of their history but what my
factor tells me, and he seems uncertain whether his father had

seen them dug up, or had only been told by some person that

they were found at some former time. As to the question about

• Professor Jameson has lately examined these horns, and informs me,,“ that

they differ not in shape from those of the living two-horned rhinoceros ; that the

fibres at their base exhibit the usual transparency of recent horns, and that the

base of one of them is perforated with round sinuous holes, like those made in tim-

ber by the Teredo, but smaller.” Holes of this kind are not uncommon in recent

horns of this animal; they occur in a specimen in the Oxford Museum, and still

retain within them the husk or sheath of some parasitic worms resembling mag-

gots, by which they were produced.
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their having been found at Blair-Drummond, I can only answer

with safety, in the terms of a verdict peculiar to our criminal

courts, Not Proven.*”

The evidence then before us amounts to nothing more than

this,—that there exist two horns of a rhinoceros, which at some

unknown former time were found in some unknown place, by

some unknown person, and preserved in some unknown room in

the mansion of Blair-Drummond, from which they have since

been removed to Edinburgh : Until, therefore, the bones or

teeth of these animals shall be found in the moss of Blair-Drum-

mond, or the loch of Forfar, or the skulls procured, which Dr
Fleming hopes to find, we remain without the slightest evidence

of the rhinoceros having been a postdiluvial inhabitant of Scot-

land.

Case IV .—Fossil HippopoiamL

A hippopotamus is recorded by Lee, in his Natural History

of Lancashire, as having been found under a peat-bog in that

county.

This evidence is unfortunately too imperfect to be of use in a

disputed point. We simply learn from it that the bones were not

in the peat but under it ; but whether the foundation on which

this peat- bog lay was a bed of postdiluvian shell marl, or of

diluvial clay or gravel, ’we are not informed* The analogy of the

other localities in which the hippopotamus has been found in

England, leads to the latter hypothesis.

Dr Fleming concludes, These animals, formerly inhabitants

of this country, have their remains preserved, not only in peat-

bogs and marl-beds, but likewise in the silt of our great rivers

;

in the valley of the Thames, for example, they occur in the re-

gular stratified clay, sand, gravel, and peat.” As this conclu-

sion is founded chiefly on the cases I have already discussed, it

must stand or fall with them. He proceeds to support it fur-

ther, by stating^ on the misinterpreted authority of Mr Trim-

mer’s paper in the Philosophical Transactions, that the hippo-

potamus and elephant occur in the valley of the Thames, in the

regular stratified clay, sand, gravel, and peat. In reply to this,

I venture to assert, that no remains of this kind have ever been

found in the peat-bogs of any part of the valley of the Thataes,

X 2
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and still less in the regular stratified clay, that is, the London*

Clay, The case described by Mr Trimmer is that of the brick-

earth-pits at Brentford, which I visited last week, and where

there is not the smallest trace of any kind of peat-bog to be seen.

The patches of peat mentioned by Mr Trimmer in his paper, as

being only two or three inches thick, and of small extent, were

portions of drifted peat, or other vegetable matter that became

lodged and entangled in the sand and gravel, at the same time

with the bones in question. Their extent must have been very

small, for not a particle of peat is now visible, although a larger

section is open than existed at the time when Mr Trimmer made

his observations.

But even admitting: all the facts which Dr Flemino: contends

for as to this point, and supposing it proved that the elephant,

rhinoceros, hippopotamus, hyjena, and other lost animals, have

existed recently in Europe, and been extirpated by man, and

that we found their remains in postdiluvian deposits of peat, and

silt, and fresh-water marl
;
they would only be in the same pre-

dicament with the horse, the ox, the fox, the wolf, the boar, the

beaver, and others, whose bones are common to these postdiluvial

formations, as well as to antediluvian caves and fissures, and to

beds of diluvial gravel : still every atom of the evidence con-

tained in my Reliquiae Diluvianae would remain unaffected by

this discovery, and the great and universal phenomena of dilu-

vial deposits would still be equally inexplicable, without appeal-

ing to the agency of a transient and general inundation of the

Earth

* Dr Fleming, speaking of the gradual extirpation of certain well known ani-

mals in this country and on the continent, says, “ These changes have all taken

place in the course of the last six or eight centuries ; in ages that have preceded,

the same causes must haVe been in more or less active operation,” &c. In short,

by the theory of gradual extirpation, he would explain the extinction of the lost

species of'elephant, rhinoceros, hippopotamus, hyaena, &c. over Europe. Is it not

incumbent on him first, to show at what period such animals as these, much too

formidable to be overlooked, were ever known to have existed? Can he give any

reason why hyaenas should have been extirpated at a more early period than wolves,

had they ever existed in postdiluvian Britain ? Or is it probable, that the savage

hordes which inhabited Germany before its occupation by the Romans, should

have utterly destroyed such powerful animals as the elephant and rhinoceros, as

well as the hyaena, from the impenetrable fastnesses of the great Hercynian forest,
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Dr Fleming, however, at page 299j speaking of what Mr
Bald denominates the old alluvial cover,” and many Eng-

lish mineralogists diluvium,” concludes, that The partial oc-

currence of these strata,—their limited extent,—^great difference

of character in neighbouring districts,—the presence of remains

of terrestrial animals,—and the absence of marine exuviae,—de-

monstrate that a universal flood, possessing the velocity some

have assigned to it, had no share in this formation.” Here again

we are obliged to differ from Dr Fleming as to matters of fact,

1 . With respect to the asserted partial occurrence of these

strata, and their limited extent, I know not what may have been

his opportunities of locomotion and observation 4 but J dare as-

sert, that, in the whole course of my own geological travels, from

Cornwall to Caithness, from Calais to the Carpathians, in Ire-

land or in Italy, I have scarcely ever gone a mile, without find-

ing a perpetual succession of deposits of gravel, sand, or loam,

in situations that cannot be referred to the action of modern

torrents, rivers, or lakes, or any other existing causes ; and

with respect to the still more striking diluvial phenomena of

drifted masses of rocks ; the greater part of the northern hemis-

phere, from Moscow to the Missisippi, is described by various

geological travellers as strewed, on its hills as well as valleys, with

blocks of granite and other rocks of enormous magnitude, which

have been drifted (mostly in a direction from north to south)

a distance sometimes of many hundred miles from their native

bed, across mountains and valleys, lakes and seas, by a force of

water, which must have possessed a velocity to which nothing

that occurs in the , actual state of the globe affords the slightest

parallel. I must therefore deny, that the occurrence of these

deposits is partial, ur their extent limited.

% That their character is different in neighbouring districts

I readily concede ; for it often differs in the same field, and even

In the same pit or quarry ; as well it may do, considering the

when animals of the same kind have not yet ceased to nbound in the woods of

India and the wiMs of Africa, in spite ofa farther persecution of nearly two thou-

sand years ? Surely the theory of their extinction by the savage natives, preced-

ing the Roman invasion of these countries, is a matter of the highest improbabi-

lity ; their existence at that time, and subsequent extirpation, is, in the utter si-

lence of Caesar and Tacitus, and^ all later historians, and even of tradition, a mo-
,ral impossibility.
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turbulent condition induced on the Earth, by the inundation df

which it is the wreck and rubbish.

3. The presence of the remains of terrestrial animals, simply

shews that they had perished ; but whether they were drifted

from other countries to those in which we now find them, or

how far they may have been floated backwards and forwaixls,

by the .flux and reflux of the mighty currents then in motion,

before the carcasses became putrid, and the bones fell piecemeal

into the gravel, as the agitation was subsiding, we have no means

to judge ; and, without the evidence afforded us by the interior

of caves and fissures, we should have been unable to prove that

the elephant, rhinoceros, hippopotamus, and hyaena, had

ever inhabited Europe ; as it might have been argued, that these

animals were all drifted from the tropical regions now occupied

by such genera, by the waters of the same inundation that pro-

duced the superficial deposits of gravel, loam, and sand, in

which alone their bones had been discovered before the investi-

gations that have been made into the contents of caves and fis-

sures.

4. The absence of marine exuviae” is another case of mis-

stated facts. Had Dr Fleming ever examined the diluvial clay

which forms the cliffs more than sixty feet high at the brick-

kilns on the south of Peterhead, he might have found (as I did

last summer), marine shells imbedded in it, similar to those

which now live in the adjacent seas ; and had he further examined

the shells found in diluvium not many years ago in the bed of

the Paisley Canal, three miles from Glasgow, and of which a

list was published by Captain Laskey^, whilst a very perfect

collection of them is preserved in the cabinet of Dr Browne of

Glasgow ; or, had he ever seen or heard of the thousands of

acres of marine shells of existing species, which cover more than

one-fourth part of the counties of Norfolk and Suffolk, so as to

form an integral part of their gravel pits, and to be mixed in

every possible proportion with ordinary diluvial gravel, sand,

and clay, and with the bones of elephants and other land ani-

mals ;—he would never have advanced such arguments as these

to demonstrate,” that a universal flood had no share in the for-

* See Annals of Philosophy, Feb. ISld, vol, iii. p. 150 ; and Wern, Soc. Mem,

voL iv. p. 568,
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mation of what many English mineralogists have called dilu-

mum.

I considered it needless when I was at Edinburgh, to inves-

tigate the fact asserted by Dr Fleming at page S98, that a copper

battle-axe was found in digging the Union Canal at Bonnington,

in the same kind of clay or till with the tusk of an elephant, as

its accuracy is questioned by Professor Jameson himself, in a

note subjoined to the passage in question ; but I here adduce it

as another of the mistakes that cannot but arise from neglecting

or denying the distinction between Alluvium and Diluvium, .

It remains only to notice a few more errors into which Dr
Fleming has fallen, in his Observations on my History of Bones

discovered in Caves and Fissures.

With respect to the habits of modern hyaenas, I have to offer

him my thanks for the manner in which he has disposed of the

evidence of Dr Knox, in the fourth volume of the Wernerian

Memoirs, p. 385, as inapplicable, on the ground of difference

of species between the Fossil and Cape Hyaena. But I am sur-

prised he should characterise as valuable the notices of any

writer who argues, that, because lions and tigers do not devour

bones, therefore hyaenas also do not eat them ; or that, because

he himself has never seen an hyaena in the act of dragging off

its prey, therefore they never do so. Is the positive evidence,

then, which I have quoted from Brown, Sparman, and Busbe-

quius, who assert the fact, that hyaenas do drag off their prey,

to be set aside by the negative fact that Dr Knox has never seen

them in the act of doing it ? Since the publication of my last

edition, I have seen an officer from India, Captain Sykes, who
has often hunted hyaenas in the vicinity of Bombay ; and from

him I learn that he has not only seen heaps of bones accumu-

lated at the mouths of their dens, but that, in digging one from

its hole, he observed large quantities of bones flung out with

the dirt and rubbish from the interior of the den.

Dr Fleming, at page 3.01, givtes his opinion, that the bones

at Plymouth were washed by some Zawd-flood from an open fis-

sure, and deposited in confusion in the neighbouring caverns.’*'

Is he then ready to maintain, that the bones in the caves and

fissures, and the gravel that occurs on the summit of the rock

at Gibraltar, were deposited also by what he calls a land-flood ?
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—and that many hundred other caves and fissures along the

coast and islands of the Mediterranean, and the Adriatic, in

Dalmatia, and in Germany, at various elevations from 2 to 2000
feet above the level of the sea, were all so similarly affected by
partial land-floods, that there is not a tittle of difference in the

effects produced on each and every one of them by such nume-

rous and independent inundations ? Or is he prepared to shew,

bow a land-flood could cover the summit of the insulated rock

>of Gibraltar, at the height of 1439 feet above the sea, without

inundating at the same time at least nine-tenths of Europe, and

to point out the source from whence the waters of such a land-

flood could be derived ? Unless he is so, it is in vain to say a

})artial land-flood may have risen a hundred feet at Plymouth,

and have moved the bones, and carried the mud and pebbles

into the caves at Oreston ; for this is but one of many hundred

andogous cases of such bones imbedded in similar mud and

pebbles that must be accounted for, and for which the only suf-

ficient cause that has <iver been proposed, is an universal and

transient deluge.

Again, at page 3G1. Dr Fleming contends, that these bones

found thus universally in fissures, and caverns connected with

them, cannot have been drifted into Jtheir present position by the

waters of a general flood, and there surrounded by them with

mud ; because, in the solitary instance of the large cavern of

Wokey Hole, there is a river now running through it, and de-

positing mud and sand upon human bones or urns, or -any thing

else that may now, or at any modern period of time, have been

deposited.within -the level of its winter floods. Surely it is at

least incumbent on him to shew that there is, or may have been,

a river running through every cave, and every fissure in tlie

world, in which bones and bony breccias are found imbedded in

mud, before he can establish a conclusion like this. His pre-

sent argument is stated thus :
“ A subterranean river runs

through the cave at Wokey, which may have deposited mud
during its highest floods* But why may not the mud in the

Kirkdale cave have been deposited by a similar agent ?” The

answer is, because there is no river there to deposit it; and, be-

it is impossible that now, or at any past period of time^
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any river should flow, or ever have flowed there. The cave at

Wokey is a connected series of large and lofty vaults, with two

apertures near its floor, by which a subterranean river at this

moment runs in and out continually ; whilst that at Kirkdale is a

small hole, (seldom larger than a large gutter hole), not five

feet square at its mouth, and branching internally into smaller

ramifications, which finally terminate in a close end, or cul de sac ;

so that by no possibility could any river now, or at any past

time, have found a passage through it.

I fully agree with the observation quoted from Mr Young,

that the cave at Kirkdale is not a fissure in the rock, and that it

has a number of rounded hollows or depressions in the sides and

roofs, (and possibly on the floor, though I have never seen

them there), resembling such water-worn hollows as we see in

rocks, in the beds of rivers, or on the shores of the ocean ; but

I must add, that the appearance of such hollows is a feature

fcommon to the cave of Kirkdale, with every other cave in lime-

stone rocks that I have ever examined ; and in every case there

is decided evidence that the hollows have not been produced by

friction from moving water, in the fact, that, though not unlike

in shape, they are never smooth and polished like the holes

worn'in the beds of rivers, and on the sea-shores, but are con-

stantly rough and studded over internally, like a corroded pre-

paration, with thousands of small and delicate points, projecting

in high relief over these surfaces, and which would inevitably

have been destroyed, had friction or any kind of violence been

employed in producing the cavities in question.

In reply to the note at page 300, in which the authority of

Professor Goldfiiss, is quoted by the editor to support an opi-

nion, that the elk and hyaena are the animals intended by
the terms schelch and halh-woTf in the romance of the Niebelun-

gen written in the 13th century, and enumerated among the

beasts slain in a hunt a few hundred years before that time, in

Germany ; I have only to observe, that the authority of the

same romance, would equally establish the actual existence of

giants, dwarfs, and pigmies, of magic tarn caps, the using of

which would make the wearer become invisible ; and of fire-dra-

gons, whose blood rendered the skin of him who bathed in it of
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a horny consistence, which no sword or other weapon could

penetrate

Dr Fleming will, I am sure, excuse me if I suggest to him,

that the tone of levity in which he speaks of the facts established

by the evidence of the den at Kirkdale, as a parallel case to the

fables of travellers who have pretended to discover the decayed

timbers of the Ark, is not the most appropriate to a discussion

of the nature now before us.

Appendix.—Since this article was sent to the editor, Dr Fle-

ming has published a second paper, in No. XXIII. of this Jour-

nal, in which he proposes to explain the universal dispersion of

diluvial deposits by the bursting, at different periods, of an almost

universal series of lakes. Had such lakes ever existed, it may
fairly be asked. Where are the traces of their ancient locality ?

It is evident from the terraces, or parallel roads, in the valleys of

Glen Boy, Glen Gloy, and Glen Spean, and some three or four

more, which are all that have hitherto been noticed on the sur-

face of the whole earth, that wherever such lakes have burst

their ancient barriers, they have left behind them, in these ter-

races, evidence that shews the amount of their former extent

and successive depressions. Even river-floods, of any magni-

tude, produce a similar effect, and form terraces in the adjacent

gravel-beds that mark the line of their highest inundations, as I

have stated, in a note at page 217, first edition, of my Reliquia,

Diluviante. Is it not, then, utterly impossible that such an uni-

versal system of lakes as Dr Fleming’s hypothesis assumes,

could ever have existed, without leaving on their banks similar

terraces to those of Glen Roy, Glen Gloy, and Glen Spean ?

Not one example, however, of such a terrace occurs in England,

a country that is half covered with diluvial gravel. Neither, I

believe, are there any other lacustrine terraces in Scotland, but

those just mentioned, although river terraces are very common.

Until, therefore, such lacustrine terraces are found to be of

nearly universal occurrence on the sides of upland valleys, we

remain without a particle of evidence that such lakes have either

Vide Weber’s Northern Romances, p. 172.
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existed or become extinct, and must consider the assumption of

Dr Fleming respecting them to be altogether gratuitous.

In this same second memoir, p. S94 . and ^95, I find Dr Fle-

ming advances facts, in direct contradiction to the demonstrar

tion in his former paper, that a universal flood had no share in

the formation of our diluvium, which, in part at least, he found-

ed, on the asserted absence of marine exuvia^'' in diluvial

deposits, viz. those I have stated, that marine shells of existing

species occur in the diluvium of the neighbourhood of Peter-

head, and in the Paisley Canal, near Glasgow. He also quotes

other cases of the same kind, e. g. that of recent marine shells,

discovered by Mr Adamson on the banks of Loch Lomond, &c.

;

but he makes no allusion to his denial, in his former paper, of

the existence of such deposits, and I presume could not have

been aware of facts which so materially affect his argument, at

the time of his writing the paper in question. At any rate, it^

would have been more candid to acknowledge his error, than to"

leave to me the task of pointing it out, and applying it to my
advantage in the matter at issue between us.

I forbear at present to offer any farther remarks on Dr Fle-

ming’s second memoir, as I should be drawn to greater length

than the patience of your readers would tolerate, or the limits of

a Journal, destined to be the vehicle of original communications,

rather than of controversial discussions, could with propriety

admit.

Postscript—I have just been informed by Mr Weaver, that

he has established, beyond all doubt, the fact of the elk having

existed as a postdiluvial animal in Ireland. Its bones and horns,

he says, occur in the Bog of Kilmegan near Dundrum, in the

county of Down ; they lie at the bottom of the peat between it

and a bed of shell-marl, resting upon, or being merely im-

pressed in the marl, which is composed of a bed of fresh-water

shells, from one to five feet thick, and must have been formed

while the bog was a shallow lake. In this and other similar

lakes and swamps, Mr Weaver imagines these animals fled for

refuge from their enemies, and were drowned in the waters, or

swallowed up in the morass.
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Art. XIV .—On Fossil Organic Remains as a means of dis^

tinguisMng Rock-formations. *

The relative position of rocks can alone furnish the essential

characters for recognising and distinguishing the different for-

mations of mineral masses which constitute the solid crust of the

globe, and afford us data for judging of their identity and relative

age. Their structure, the minerals of which they are composed,

and the organic bodies which several of them contain, should only

be considered by the geologist as accessory, and in a manner

subordinate, characters, however important the aids which they

afford him in his inquiries.

The observations of M. de Buch and M. Hausmann, with re-

gard to the syenite of Norway ; those which have been made up-

on a similar deposit by M. Brongniart in the Cotentin ; those

which M. Brochant has made upon the transition formation of

the Tarentaire; and those of M. de Bonnard upon the same for-

mation in the Hartz, sufficiently prove, that neither the struc-

ture nor the composition of rocks, taken by themselves, can af-

ford certain indications with respect to the relative age and iden-

tity of the different formations. The Pyrenees present similar

facts, as will be presently seen.

The presence of organised bodies is, it is true, the most essen-

tial character according to which we may pronounce that a rock

belongs to the class of secondary, or to that of transition, for-

mations. But, as each of these classes contains several sorts of

deposits, it is necessary to determine the one to which the rock

in question is to be referred ; and, for this purpose, we must pre-

viously have distinguished these particular deposits from each

other with accuracy, fixed their number, which is perhaps great-

er than has hitherto been supposed, and determined their rela-

tive age, as well as found means to recognise their identity in the

different countries in which they are observed. Now, it is for

this important inquiry, which, in some measure, constitutes one of

the chief objects of geognosy, that the knowledge of the organi-

sed bodies which these deposits contain, does not appear to me

to be sufficient.

From Charpentier’s Essay on the Pyrenees,
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In fact, when we pretend to be able to distinguish the diife^

rent secondary formations from one another, and to determine

their identity in all parts of the globe, by the petrifactions which

they contain, we suppose that each formation contains certain

species of organised bodies which are peculiar to it, and which

do not occur in another ; consequently, it must be admitted, that

the same formation contains, in all countries, the same organised

beings,—a hypothesis which does not seem to me to be founded

upon a sufficient number of observations ; because the researches

which have hitherto been made have been limited to a very small

number of countries, which are not even sufficiently distant from

one another to admit the deduction of general conclusions. Thus

it isvery possible, that the same formation contains all over France,

perhaps throughout the whole of Europe, the same petrifactions

;

but we could not thence conclude, that these organic bodies must

be equally the same in the analogous formation in Asia, in A-
frica, or in any part of the globe whatever at a distance from

Europe. Judging from the present distribution of living beings

over the earth, it does not appear probable, nor even possible,

that any animal or vegetable species could ever have existed at

the same time in every part of the vast ocean, which, before the

formation of the secondary rocks, must have covered the surface

of the globe.

The identity or difference of fossils cannot therefore setve, in

a general manner, for pronouncing upon the identity or diffe-

rence of the various formations. They are, in my opinion,

equally insufficient for determining their relative age ; because

we should previously be acquainted with the relative age or pe-

riod of existence of these organic bodies, which we could only

determine with precision by the relative age of the rocks which

contain them. It is then impossible for us to draw a conclusion

in the inverse sense, and we are therefore reduced to observe the

position of rocks, in order to determine their relative age.

I may add, that we are equally ignorant if a genus or species

of organised bodies may not become extinct and be reproduced

again at intervals. It is without doubt very probable that this

has not taken place ; but, nevertheless, we are not certain, and
it can only be by purely geognostical researches that w^e can

eventually come to determine this fact.
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Art. XV.

—

Discourse on the History and Progress of Geo-

logy^ delivered hy Professor Necker at the Meeting of the

Magistrates and Teachers rvhich takes place annually at

Geneva^ on the occasion of distributing the Literary Prizes

to the successfid Candidates

Cxentlemen,—Called to address you upon a subject relating

to one of the branches of Natural History, the teaching of which

the Academy has done me the honour to confide to me, I have

thought that a rapid view of the general progress which the phy-

sical examination of the globe which we inhabit has made, and

still continues to make, might not be without interest. Geolo-

gy is still a young and new science, and, viewing it in this light,

the history of the successes and failings, of the trials felicitous

or unfortunate, which have accelerated or retarded its progress

;

the inspection of those oscillations around the true path, which,

in the more advanced sciences, have preceded their fixed and re-

gular march, may present to the contemplation of enlightened

men some interesting perceptions with relation to the study of

the human mind. Besides, the country of the Saussures and

De Lucs, and this Academy, which has seen all that is positive

and accurate in geology springing from its bosom, could not re-

main indifferent to the progress of a science to which they have

so largely contributed. It can only, however, be a very general

sketch of the progressive developments of Geology that I can

venture to trace here. And, in the first place, we may divide the

picture into two very distinct portions : the first, a period the

longest in time, but the poorest in useful results, commencing

with the birth of the science, and leading it to the middle of the

last century ; the period of cosmogonies and geogonies, in which

geology, placed in the rank of vain speculations, presents no-

thing but fanciful hypotheses, and systems without foundation :

the second, in which it really becomes a science, includes but a

short space, of from sixty to seventy years, but is distinguished

by the constantly increasing extent of solid and useful observa-

tions, and by the abandonment of idle geogonical discussions.

* A copy of this Memoir Wtis communicated by our former pupil Professor

Necker for this Journal.
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I shall scarcely dwell upon the long period with which the re-

view ought to commenccj as it presents but the history of the

wanderings of intellect, and hardly affords any result worthy of

being preserved. All the nations of antiquity, however, have

had their cosmogonies, which, associating themselves with their

mythological systems, connected the first origin of things with the

history and the greatest interests of the human race. The Jews,

and this is a very remarkable fact, were the only nation of an-

tiquity, which, on certain particular points of the history of the

earth, have possessed ideas, the accuracy of which has been de-

monstrated by the most recent observations of the most improved

geology.

The order of succession of organised beings at the surface of

the globe, which, in Sacred History, corresponds with the order

of their creation, and the comparative recentness of the human
race, are indications of a supernatural light thrown in the midst

of the profound obscurity and absolute ignorance of the people

of primeval times. And the sublime picture of the successive

development of organisation upon the Earth, had already existed

inscribed at the head of our Sacred Books, many ages before

the diligent and scrupulous investigations of geologists and na-

turalists had attained to the demonstration of its counter proof iti

the bosom of the solid strata of the rocks and mountains.

To search in the writings of the Hebrew Lawgiver for other

data regarding the origin of the world, than those which attri-

bute creation to its true and eternal Author ; to hope to find

documents respecting the difierent revolutions which our globe

had undergone before the last catastrophe which has left the

surface in its present state, and has rendered it susceptible of be-

coming the abode of man ; to wish to discover in a bqok devot-

ed to man, considered as a moral being, to his duties, and the

knowledge of his sublime destination, statements in respect to

the physical sciences,—all this may have originated from a re-

spectable source, and from sentiments which cannot be too much
praised

;
but experience has apprised us, that those who, with

the purest intentions, have become interpreters of the Sacred

Text, in order to find, and have found in it, the confirmation of

their own systematic views, have misunderstood its true object,

and have benefited neither religion nor science. On the other
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hand, how culpable are those who have sought, although with=^

out success, in the study of the revolutions of the Earth, for wea-

pons to destroy the foundation of the hopes and consolations

of the whole human race

Such are the reflections which naturally arise in the mind of

him who is obliged to dig among the philosophico-romantic rub-

bish of speculative geology, upon reading the numerous Theo-

ries of the Earth, those productions of an unrestrained ima-

gination, and an utter ignorance of facts. We shall not fatigue

you, gentlemen, with an analysis of the systems of Burnet,

Whiston, Woodward, Lazaro-Moro, and so many other more

modern authors, whom we see at their pleasure creating inun-

dations and abysses, raising the seas from their beds, calling co-

mets to their assistance, and all to form a fantastic world, utter-

ly different from that which exists. We would more willingly

fix our attention upon the first wakening of the spirit of obser-

vation, upon that dawn of true science, the first glimmerings of

which began to appear at the commencement of the 16th cen-

tury, when Agricola, a Saxon miner, laid the foundations of mi-

neralogy and the art of mining ; when Bernard de Palissy, a

mere potter, announced to the Academy of France that the fossil

shells were really the work and the abode of animals ; when, at

a later period, Steno in Tuscany established the distinction be-

tween the primitive mountains and the secondary formations.

But I hasten to arrive at the second epoch of the science, that

in which the empty knowledge of cosmogonies was superseded

by physical geography and mineralogical geology ; that in which

the principles of the immortal Bacon alone directed a study

which had so long been perverted from the true path by imagi-

nation and speculative mania.

It was at Geneva that this change was produced ; it was De
Saussure who first discovered, that the method hitherto followed

was not that which conducts to truth, and who proved, by his

example, that the natural history of the Earth, studied according

to the same principles as the other physical sciences, would fur-

nish itself alone and independently of every foreign idea, results

sufficiently numerous and important to merit the particular at-

tention of correct and enlightened minds.

Jt is not before you, gentlemen, several of whom have heard
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those great truths developed, in this very place, and upon days like

the present, by the philosopher himself of whom I am speaking;

it is not to those whom the remembrance of this illustrious man

disposes perhaps at this moment to listen with more indulgence

to his grandson, that I shall offer excuses for dwelling with a

lively satisfaction upon the services which he has rendered to

science.

To form a correct estimate of what Saussure has done for

geology, we must see what it was when he first entered upon its

study,—the spirit which directed him in its pursuit,—the state

in which he left it,—-and the impulse which his writings have

given to those who have come after him. Without entering

into details, we shall yet remark, that, at the period at which he

commenced his labours, mineralogy and chemistry were still in

their infancy ; that the study of rocks scarcely existed
; that, of

the small number of facts in physical geography related in for-

mer works, which might have served as a ‘guide to him, he

quickly discovered that several had been too much generalized,

and that others were entirely erroneous. The topography of

the districts over which he travelled, and which are now the re-

sort of all Europe, was less known than is at the present day

that of the Cordilleras or the Himalaya Mountains. There exist-

ed no charts of the Alps, and if he had not, on this occasion, as

on many others, derived the most important aids from his friend,

our learned colleague Mr Pictet, he must have renounced the

advantage, indispensable in our day, of giving a graphic repre-

sentation of the places which he described. Thus, on all hands,

he met with nothing but obstacles ; he had to make for himself,

by dint of labour, a path into those fearful deserts, as into the

domain of a science whose vast unexplored extent presented itself

before him.

Persuaded, as he says himself, that physical geography, or

the description of our globe, can alone serve as a basis for geolo-

gy, he proposed to investigate, first the mountains which sur-

round us, and afterwards those of more remote countries. He
commenced with a profound examination of the minerals which

our soil produces ; he classed them according to a method so

philosophical, so independent of every idea foreign to their na-

ture, of all hypothesis of origin, and of every consideration ofposi-

VOL. XII. KO. 24 . APRIL 1825 . Y
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tion ; he described them with so much clearness, that, notwith-

standing the changes effected in the nomenclature, we still, at

the present day, easily recognise, by means of his descriptions,

the rocks even the most difficult to distinguish.

Embracing the study of the Earth in its most extended accep-

tation, to the examination of minerals, and the stratification of

rocks, he added that of the physical structure of mountain

chains, of the form, direction, and probable origin of valleys ; he

sought, in the present arrangement of strata, and in the disposi-

tion of the fissures by which they are traversed, data for deter-

mining their original position
; he recognised, in the action of ex-

ternal agents, the operation by which they daily eat, by little

and little, into those rocks, so hard and apparently so indestruc-

tible. It was this which led him to observations upon the gla-

ciers, the sno^YS accumulated, from time immemorial, upon the

declivities of our Alps ; and it was still his desire of advancing

physical geography, that gave rise to his labours in physics, and,

in particular, to his Treatise on Hygrometry. Thus, with him,

every thing converged tow^ard one object,—that of collecting ma-

terials for the history of the globe.

In proportion to the avidity with which he sought for facts,

was the care with which he avoided vain speculations. If he

sometimes advances a hypothesis, it is with a reserve justly ad-

mired, although rarely imitated, and only when the facts seem

imperiously to command it. When new facts come in opposi-

tion to his former opinions, he abandons or modifies them with-

out regret.

He has even carried this wise restraint so far, that that com-

prehensiveness of mind which, in the immensity of science, at-

taches itself still more to what is to do, than to what has l^een

done, may have been taken for a too great timidity in general^

ising his observations. But, if Saussure, after forty years of assi-

duous study, in the part of the Alps comprised between the

Tyrol and the Mediterranean, during which he attached him-

self particularly to the central part of the ehaiuj the most diffi-

cult to explore, and the most extensive,—if Saussure, in exposing

the general results of his observations, has not been led to disco-

ver that regular succession of formations which the German

geologists were the first to detect; if he avows, that the countries
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which he has explored have presented only infinite varieties in

the mineralogical order of the rocks, with relation to the physi-

cal structure of the chain ;
all this finds a ready explanation

(and those w^ho are acquainted, with the nrlneralogical geogra-

phy of Europe will be convinced of it), in the circumstance, that

there is no country less adapted for the regular study of forma-

tions than the chain in 6ur neighbourhood, and which is itself

only a small portion of the vast geognostical system v/hich may

be denominated the Chain of the Alps.

An inconsiderable number of different formations occupy

there a prodigious space ;
the strata of which they are composed

present gigantic masses, and their structure assumes such a de-

gree of development, that mere subordinate beds cover a much

greater surface than elsewhere whole independent formations.

Add to this- the irregularity in the position of the strata,

their numerous and enormous contortions, the absolute want of

relation between the mineralogical and the physical structure of

this portion of the chain, and say if it was possible, for even

the greatest genius left to itself, to discover that regularity in

the order of succession of formations which has been traced in

other countries, in characters so clear and so easily accessible

;

since, even at the present moment, with all the perfection to

which geology has attained, and, notwithstanding the great

number of expert observers who have travelled among the Alps,

we have not yet discovered the key of the enigmatic arrangement

of the formations of which they are composed.

But, if we consider the list of agenda which concludes his

works, we shall there see exposed, under the form of questions,

all the most important positive or negative results to which the

study of the Earth should lead. Without doubt, the great im-

provements which have been made in the science, would require

the addition of a considerable number of questions ; without

doubt, also, several of these problems have been resolved by the

illustrious author, or by his successors ; but the greater number
still require to be answered ; and these agenda, although pub-

lished thirty years ago, should still, at the present day, form an
indispensable guide to him whose object is to pursue the study

of geology in its full extent. They have marked -out all the

routes which should be travelled by him who wishes to embrace
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that study in its most comprehensive acceptation. The means

of observation may be ameliorated, the result simplified or gene-

ralised, but every where in the fundamental questions do we

find the impress of the steps of Saussure upon the path of truth.

It is not, therefore, so much the number, or even the import-

ance of the detailed observations ; it is the spirit which has guid-

ed him in the whole of his career, ^the spirit with which he has

animated Dolomieu, Spallanzani, Palassou, and those who have

immediately followed his traces in the purely philosophical in-

vestigation of nature ; it is that spirit which he has excited,

which renders him worthy of being considered as the illustrious

representative of the new era of geology.

(To he continued.)

Art. XVI.—On the Numher and Situation of the Magnetic-

Poles of the Earth. By Professor Hansteex

rwj
PIAT the magnet attracts iron was known to the natura-

lists of Greece and Rome. If we strew iron-filings upon it, these

cling with peculiar fastness to the two opposite ends, in which

the greatest power thus seems to reside. If we hang up a mag-

net by a thread, or allow it to swim in quicksilver, or place it on

a small bit of wood floating in water, we shall find that it will

never come to a state of rest, till the one end point to the north,

and the other to the south. This quality of the magnet of point-

ing, when it is left to move at perfect liberty, towards the north

and south, the poles of the earth, is called its polarity ; and the

two stronger ends its poles. On this polarity is founded the

construction of the mariner’s compass, the needle or index of

which is nothing else than a prismatic piece of tempered steel,

which, by being rubbed on a magnet, has acquired the magnetic

powers, and which is placed on a pivot, on which it is at liberty

to turn itself in all directions.

When this remarkable quality of the magnet became known

to Europeans, is a matter hid in darkness. About the end of

the 12th century, we find evident traces of the use of the com-

pass. It is beyond doubt, that the Chinese were acquainted

with it long before this period ; and it is highly probable, that

* From the Christiania Journal of Natural Science.
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the Venetians, in their commerce on the Red Sea, brought the

knowledge of it with them from the East. That our Norwegian

ancestors in this, were not behind the inhabitants of the south,

naay be seen from the 1 st part of the Landnama Book, chap. 2.

sect. 7., where it is related that the famous Pirate Floke Vil-

gerdarson, the third discoverer of Iceland, when, about the year

860, he went out from Rogaland in Norv/ay, to search for Gar-

darsholm, (the old name of Iceland), took with him three ravens

to serve him as guides. When on the open sea, he let go ono of

these birds, and if it returned to the ship, this was a sign that

it saw no land. If, on the contrary, it flew off and returned

not, they followed its flight, in hopes of reaching the land to

which it bent its course. At Smorsund where his ship lay ready

for sailing, Floke had proclaimed a great premium for training

ravens to this service ; since says the Landnama Book, the sea-

man had no magnet in our northern lands in those days. As
this book was written about the end of the 11th century, the

polarity of the magnet must then have been known in the north

here, though the proper compass is not expressly mentioned.

It soon became, of course, a matter of question, what is the

cause that the magnet, when at perfect liberty to move, always

arranges itself with its poles towards the north and south.

The following remarks seem to lead to a satisfactory answer.

Place two magnets in such a situation, that, by this free motion,

their north and south poles may be distinguished, it will be al-

ways found, that, on bringing them near one another, the north

pole of the one repels the north pole of the other
; and, in like

manner, that the south pole of the one, repels the south pole of

the other : On the contrary, the north pole of the one, attracts

the south pole of the other. This law may be more briefly ex-

pressed. Similar poles repel^ dissimilar poles attract, one ano-

ther. From this we conclude, that the globe of the Earth itself

must be a large magnet, which, in the north, somewhere in the

neighbourhood of the pole of its revolution, the geographical

pole, has a magnetic pole of the same sort with that of the mag-
netic needle which points to the south, and in the neighbourhood

of the southern geographical pole, a magnetic pole of the same

sort with that of the magnetic needle which points to the north.

The north end of the magnetic needle is attracted to the north.
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by the north pole of the earth, the south magnetic pole ; and re«

pelied from the south by the earth’s south pole, the north mag-

netic. The reverse of this takes place with regard to the south-

ern half of the needle. The position of the needle thus depends

on this double attraction and repulsion. If, over the whole sur-

face of the globe, the magnetic needle pointed due north and

south, w^e should at once conclude that the earth’s magnetic

poles coincided with its geographical. But, after men had been

acquainted with the use of the compass for 200 years, it was

found by more accurate observation, that the direction of the

needle declines from the meridian, which declination is called the

Variation of the Compass^. It was farther observed, that this

variation was different, at different parts of the earth ; in one

place to the east ; in another to the west ; and, at last, at a later

period, that, at the very same place, this variation was not the

same at different times. This remarkable phenomenon can be

explained in no other way, than by supposing, that the magnetic

poles are situated at a considerable distance from the poles of

the earth’s revolution ; and that these poles, from one year to

another, are changing their position. But as there are natural

magnets which have four poles, two of each name, it is not im-

possible, that the earth may be found to be such an anomalous

magnet. Here, then, arise the two following c|uestions to be

solved. Are two magnetic poles sufficient to explain all the phe-

nomena of the variation of the compass, or are we under the ne-

cessity of assuming more What are the position and motions

of these poles ?

It may he asserted, without any extravagance, that the inven-

* The first discovery of the variation of the compass is commonly ascribed to

Columbus, who, among other perplexities he had to suffer from his mutinous crew,

was questioned by them whether, at such a distance from the parts of the earth

hitherto known, thq compass might not point to quite other directions than north

and south, and thus mislead, instead of guiding their course. To satisfy them on

this matter, he observed the setting of the sun, and found that the needle actually

deviated two degrees from the meridian. It was half a century after this before

the exact amount of the variation was known. That it was so lately discovered

in Europe, and not at all known in China, where the compass had been longer

known, may be accounted for from Ibis,—that in Europe it was at that time very

small, and in China, for these 200 or 300 years, in some places nothing, and no-

where exceeded 2°.
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tion of the compass, more than any other discovery, iias given

us possession of the whole circle of the earth. Without its

guidance, navigation must have been confined to sailing along

the sea-coast, without losing sight of land. By aid of the com-

pass, the seaman can always steer his ship in a certain direction,

ascertaining what angle her course makes with the meridian. By
means of the log he measures how many miles he has sailed.

From his course thus and his distance, he has simple geometri-

cal principles by which he can calculate how far he has advanced

south or north, east or west. He thus always knows, too, where

he is. To steer by the stars was a thing very difiicult, since the

heavens were always revolving : when they were covered with

clouds, it was altogether impossible. It was the compass which

shewed to Columbus a path over the Atlantic Sea to America,

which guided Vasco de Gama round the Cape ofGood Hope, and

the undaunted Hernando Magellan round the globe. In the

tract of these heroes followed enterprising seamen, who, from the

hope of gain, were continually endeavouring to extend their dis-

coveries in all directions, till the whole surface of the earth now

lies open to us, from the ice-bound coasts of North America to

the southern Thule. In the South Sea, at Otaheite and the

Sandwich Isles, arise Christian states, where, with Christianity,

the mind is awakened to a more intellectual animation. In

the tract of commerce slowly follows the higher cultivation of

Europe, which shall at last encircle the whole earth ; so that

different races, endued with different talents, shall in the end

unite in rearing the temple of wisdom, which now stands before

our sight as an ideal vision. But what reaction has this disco-

very occasioned in our own part of the world ? The gold of

America has flowed in streams to Europe. States have risen

and sunk as the tide of commerce was in their favour or against

them. Envy and emulation awakened men’s passions, and ex-

cited the most bloody wars and revolutions. New wants were

introduced, and with them new activities. The sciences them--

selves felt a mighty excitement to progress. Long dangerous

voyages made it necessary to discover more certain methods of

determining a ship’s place at sea, than were formerly known

;

for the log is attended with certain unavoidable mistakes, which,

during a voyage of several months, rise to a considerable amount.
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Artists applied their ingenuity to invent new and more accurate

instruments and time-pieces, by which astronomical observations

were to be made on ship-board. Astronomers were called on to

make more accurate determinations of the places of the fixed

stars, and the motions of the sun, moon, and planets Mathe-

matics, the foundation of astronomy, had to be formed anew,

and, in the hands of Newton and Leibnitz, acquired an enlarge-

ment, by which it first became possible to give an account of the

many irregularities in the motions of the heavenly bodies, which,

before, could neither be explained nor calculated. New and

hitherto unknown natural curiosities were brought home, which

more than doubled the extent of our museums. It may be as-

serted, at the same time, that, if the compass had not been in-

vented, the Incas, the children of the sun, would have still sat

on the throne of Peru, and tribes, whom avarice and fanaticism

have extirpated from the face of tlie earth, would have still lived

happy in their native lands. The mightiest naval powers of

Europe would, in that case, too, have acted but an inconsidera-

ble part in the annals of history, and the whole of Europe would

have been farther from the period of its maturity, and, there-

fore, from the period of its decline. But the friend of humani-

ty would, at the same time, have wanted this precious consola-

tion, that, if ever base degeneracy, or the contentions of selfish

interests, should force the muses to fly from Europe, they will

find certain and ample refuge in the New World of Colum-

bus *1“.

Besides the interest which a more accurate knowledge of the

magnetic powers of the earth thus derives from its importance

* The famous astronomical Observatory at Greenwich was erected for this ex-

press purpose, in the year 1675; for, in the Royal Rdict, concerning it, the Direc-

tors were commanded, “ That they should apply themselves, with the utmost care

and diligence, to rectify the tables of the motions of the heavens, and the places of

the fixed stars, in order to find out the so-much desired longitude at sea, for the

.perfection of the art of navigation.” And a series of men, of distinguished ta-

lents, provided with the finest instruments, have, for a century and a half, faith-

fully endeavoured to accomplish this purpose, and have delivered to us an unin-

terrupted series of accurate observations, on which the whole newer determinations

of astronomy are founded.

•}• Science has no alternate growth and decline. Why should we think her

most likely to depart from that residence where she is most firmly established?—T.
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to navigation, it acquires a still higher from the light which it is

probable it will yet throw over the whole of science. The in-

terior structure of the earth, it is beyond our power to examine

with the bodily eye. The greatest depths to which we are able

to descend beneath its surface, are almost nothing compared

with the diameter of the earth. In the mean time, the opera-

tion of the powers of nature on the surface of the earth, discover

its interior. Thus, the deviation of the plummet from a verti-

cal line in the neighbourhood of high mountains, from the at-

traction of the mountain to the plummet, shews, that the mass

of the earth, taken as a whole, is about five times heavier than

water, heavuer also than most species of stones, and in all proba-

bility, therefore, the greater part of it composed of metallic sub-

stance. In the same manner, the yearly and daily periodic

motions of the magnetic needle, are a mute language, revealing

to us what is going on in the bosom of the earth. The aurora

borealis, too, is probably the result of a struggle of powers

put in activity by the variously constituted substances compos-

ing the mass of the earth, which we may thus perhaps one day

learn to know ; for, to advance from effects to causes, is the na-

tural progress of science.

Although the answer of the questions on this subject seems

thus to have both a theoretical and a practical interest, it is not

every one’s affair to engage in extensive mathematical investiga-

tions. I have therefore thought that I might perform a task

acceptable to a number of the readers of this Journal, in giving,

in as popular a manner as possible, a statement of the most im-

portant results of my researches with regard to the Magnetism

of the Earth.

The two charts which accompany this paper are two seg-

ments of the surface of the earth, from the poles to latitude

50°. The longitudes are reckoned from the meridian of the

Observatory of Greenwich, as most of the sea observations were

made by English navigators, who count from that meridian.

The arrows scattered over the charts give the direction of the

magnetic needle ; the end next the poles marks the place of ob-

servation, the angle which the meridian forms with the arrow.

* These will be given in a future Number.

—

Edit.
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gives the variation of the compass as it was found by observa»

tion. The observations marked on the southern chart, are all

taken from Captain Cooke, and fall between the years 177S and

1777. The observations on the northern segment, are from

Captain Cooke, Captain Phipps, afterwards Lord Mulgrave,

Commander, now Admiral, Lovenorn, Captain Billings and

others, and fall about the same time. With some older and

later observations the date is given. The most important ob-

servations made during the two last English expeditions to the

North Pole (1818-1820), are marked by a star. As there was

so short an interval between these two series of observations,

they are given as belonging to one period, and may be con-

sidered as representing the magnetic state of the globe for the

last quarter of the foregoing century.

Over the whole of Europe the variation of the compass, at the

present time, is westerly. If we cross, from east to west, over

the Atlantic sea towards Greenland, it increases as we approach

nearer the southern promontory of Greenland. Thus at Peters-

burgh, it is about 8® west ; at Stockholm, 15°^ ; at Christiania,

20°; at London, 24° J ; on the north coast of Iceland, it is above

40°; and at the colony of Good Hope, in Greenland, it is above 51°.

From the west coast of Greenland to Hudson’s Bay, it decreases

again a few degrees; but in Hudson’s Bay this decrease is so

great, that, in the year 1769, at Prince of Wales’s Fort, on the

west side of the bay, it was found only 9° 41'. Farther in on the

Continent, it vanishes altogether, becoming afterwards easterly ;

and increasing in this direction so much towards the west coast

of America, that, in the year 1778, it was found, by Captain

Cook, at Nootka Sound, to be 19° 51' east; and at Behring’s

Straits, the same year, 35° 37'. If we lengthen the arrow^s from

Nootka Sound, and Hudson’s Bay and Straits, it will be found,

that they meet in a point which lies about 20° from the pole, and

259° east from the meridian of Greenwich.

(To he continued.)
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Art. XVII.

—

On the Natural History of the Salmon^ and on

the Salmon-Fisheries^ as stated in the Reportfrom the Se-

lect Committee on the Salmon-Fisheries of the United King-

dom^ ordered hy the House of Commons to he printed, 11th

June 1824 with Remarhs. By a Correspondent.

The attention of tlie country has long been directed to the

Salmon-fisheries, in consequence of the numerous discussions

which have taken place in our courts of law, respecting the

rights of diirerent proprietors, and the legality of certain engines

or modes of fishing. In the river Tay, and its estuary, litiga-

tions on this subject were, at one period, carried to a very great

extent ; and the heritors having fishings in the river, succeeded

in establishing the coble-net as the only legal engine of fishing

in the estuary, and suppressing all fixed apparatus, such as

stake-nets. Two years ago, these victorious upper heritors

brought in a bill to the House of Commons, for the ostensible

purpose of promoting the interest of the fisheries in the river

;

but the under heritors succeeded in convincing the House, that

the end could not be gained by a change of a few days in close

time, nor by the police regulations proposed; and the bill was

thrown out. Last year, the attempt was renewed, to introduce

a similar bill, and with no better success. The House, however,

having the subject thus pressed upon their notice, and aware of

its national importance, resolved to examine it in all its relations.

A Committee was accordingly appointed, and the evidence taken

constitutes the Report to wLich we now propose to direct the

attention of our readers. With the exception of one v/itness,

Henry Home Drummond, Esq. a Member,” all those exa-

mined are individuals actually engaged as salmon-fishers, and

practically acquainted with the subject. Among these, some seem

acquainted only with coble-net fishing ; others appear equally

well skilled in stake-net as in coble-net. There is a paper added

to the Report, which was delivered in to the Committee by Sir

Humphry Davy, on the Salmon-Fisheries, in which the princi-

pal statements are at variance with the testimony of those wit-

nesses who are the most extensive salmon-fishers in the United

Kingdom.
'
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In order to enable our readers to perceive the evils which ex-

ist in our salmon-fishing .practices, and the principles by which

the Legislature should be guided in framing new regulations to

remove them, we shall consider the facts brought to light, or

established in this Report, relating to the habits of the fish ; then

inquire into the nature of the alleged grievances by which the

fisheries are injured, and proceed to the consideration of the re-

medies proposed. Without quoting in every instance the words

of the witnesses, we shall refer to the number of the page of the

Report. It would have been more convenient had the ques-

tions, with the answers, been numbered, as the references could

have been made with greater distinctness.

HABITS OF THE FISH.

In the course of the examinations which are here recorded, the Committee

seem to have been anxious to determine the different species of fish usually

found in the salmon rivers, or captured in the nets. This is an object of con-

siderable importance, with the view of regulating the size of the meshes of the

nets.

I. Salmon All the witnesses are of the same opinion with regard to this

species ; but they differ greatly as to this question, “ Whether the salmon of

one river can be distinguished from those of another by any definite charac-

ters.” Mr Halliday has “ compared them in Ireland, England, and Scotland,

many times,” and says, ‘‘ I cannot make out the distinction of one river’s fish

from that of another ;” p. 87. Mr James Bell states, “ I have a little guess

;

not altogether p. 22. J. Proudfoot considers the Tweed fish as smaller

than those of the Tay, and those of the Biver Isla as smaller than those of

the River Tay ; but, when asked if upon meeting with an Isla fish and a Tay

fish in the frith, he would know the one from the other, he replies “ No ; I

would not p. 25. On the other side of the question, Mr James Wilson, in

reference to the North and South Esks at Montrose, declares, that “ the spe-

cies of salmon is quite different in these two rivers and adds, “ One is a large

coarse scaly fish, and the other is a smaller and a finer fish ;” p. 14. Mr James

BeU states, that the “ Aberdeen fish is quite different from the Tay, different

in the scale ;” p. 28. Geo. Little, Esq. states, that the salmon in the Shannon

“ grow to a large size and adds, “We have three fishings that fall all into one

bay in Ireland, the Bush, the Bann, and the Foyle, and we can easily distinguish

the fish of all the different rivers when we take them. The salmon in the

Bush is a long-bodied round salmon, nearly as thick at the head as he is at the

middle. The salmon that we kill at the Bann, is what I call a very neat

made fish, very broad at the shoulders, and the back fin tapering away to-

wards the tail, and quite a different shaped fish from the Bush fish. The

Foyle is a river that we seldom get any large salmon in.” p. 112.
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A considerable degree of importance seems to be attached to this brarfch of

the inquiry, with the view of determining the question, Whether the fish bred

in a particular river always return to their birth-place, and to no other river.

Sir Humphry Davy assumes that “ salmon, and salmon-trout, belong, in fact,

to the river in which they were spawned,” and that “ each variety of salmon or

salmon-trout affects a particular river, and always returns to it;” p. 145.

The other witnesses seem generally to entertain the same opinion. Mr Little

has been told of evidence on this subject, p. 112. ; but i\o facts are communica-

ted. Indeed, Mr HdfWAsij asserts^ that “ they do not all come to the same river

in which they were bred ;” and as a proof of this he states, “ I found the dif-

ferent rivers vary from one year to another ; but when one is protected and

another unprotected, the unprotected river keeps up its quantity as well as

the protected one p. 87- Judging from analogy, we should consider it pro-

bable, that, in the absence of deranging circumstances, the fish bred in a river

wmuld generally return to it ; but not a few, under the influence of those

feelings on which depend the peopling of the globe, would wander into other

rivers. And when we consider the persecutions from seals, grampuses and

sharks, to which salmon are exposed in the sea, in connection with their

social or gregarious disposition^ it is impossible to avoid drawing the inference,

that the tribes belonging to different rivers must be frequently dispersed and

mixed., and have their future movements controlled by other circumstances

than the localities of their birth. In point of fact, salmon, so far from be-

longing to the rivers in which they were bred^ belong to the sea^ the place of

their ordinary residence^ where they groiv and feed. The ordinary laws of citi-

isenship, therefore, are not applicable to salmon.

II. GaiLSE—Sir H. Davy and Mr John Wilson consider this fish as a

young salmon ; other witnesses, as Messrs Little, Johnstone and Halliday,

entertain a different opinion, viewing it as a distinct species. They found this

opinion of its claim to rank as a species on the circumstances, of its being found

full of milt or of roe, and ofits spawning and return to the sea as a kelt or spawned

fish. But fish spawn long before they attain maturity, consequently this test

is of little value. But other proofs are offered. Mr Johnstone says, “The
grilse is a much less fish in general ; it is much smaller at the tail in propor-

tion, and it has a much more swallow tail, much more forked ; it is smaller

at the head, sharper at the point of the nose, and generally the grilse is more

bright in the scales than the salmon ;” p. 38. Mr Halliday states, that “ a

grilse’s tail is very much forked, like that of a swallow ; a salmon’s tail is

not forked like that of a grilse, and the chowk fins (pectorals) of a grilse are

much more blue in th eir colour than a salmon’s ; a grilse is much smaller at

the head and immediately above the tail than a salmon is ; it seems to be a

different fish in shape every waj'- ; besides, it goes up full of spawn in the end

of the 3'^ear, and does not come down till the spring, when it is a kelt grilse,

while the young salmon are coming up the rivers in numbers of at least fifty

young salmon for every kelt grilse that returns to the sea p. 63. Mr Little,

who entertains a similar opinion to the two preceding witnesses, states, that

grilses enter rivers in June, seldom in May, p. 112., (confirmed by Mr Hal-

liday, p. 53.) ; and adds, “We do not find in some rivers the same proportion
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of grilses as salmon as we do in others ^ for instance, in our fishing at the

Foyle, it consists ahiiost entirely of grilse;” p. ilO. When they first appear

in the rivers, they are from to 3 lb. in weight, and they increase gradual-

ly every week during the time we kill them.” At the end of the season they

weigh “ 8, 9, or 10 lb.” He likewise states, “ Our water keepers tell me that

they very seldom see a salmon and grilse breeding together^ but they have seen

it occasionally, but not generally ; very seldom ;” p. 113. There can be little

doubt, that the term Grilse is used in general to denote a young salmon,

though the same epithet is probably bestowed upon a distinct species of the

genus likilmo, with which it seems to be confounded.

III. Trout.—Sir H. Davy considers Salmon-peal, Sewen, and Bull-trout,

as constituting one species, the Salmo Eriox of Linnaeus, the most correct ap.»

pellation of which is Sea-^trout. The Salmo Trutta of Linnoeus, however, has

been universally regarded by British systematical writers as the common <S'm-

trout; and the Salmo Eriox is a very different speries. The term Erioos^ as

first employed by Albertus Magnus in the thirteenth, and by Cuba in the

fifteenth century, was considered by Artedi as referring to the Common Sal-

mon ! Linnseus afterwards emploj^ed the term as a trivial name to the “ S.

maculis cinereis, cauda extreme lequali” of Artedi, and the Gray of Willugh-

by and Bay. De Lacepede continues the term in its Linnean sense ; and, we

may add for the information of the learned chemist, that S. Trutta and S.

Eriox are both well characterised species and natives of Great Britain. Let

him count the rays of the giihflap if he doubts. Mr Johnston says, “Al-

though in some friths and rivers, where there are a great many salmon, there

are also great numbers of trout; yet in others, where there are a great

many salmon, there are very few trout ;” p. 38. Mr Halliday states, “ In

the Annan I have known us get more sea-trouts in one day, than we shall

get in the Tay in a whole year ;” p. 64. Mr Little declares, “ that the sea-

trout are not found in all salmon rivers. We do not see any thing like the

Spey trout, or like the trout that is caught in the Solway Frith, or like the

trout that is caught in the Tweed, in any of our fishings in Ireland. They

do not breed, nor are they to be seen there;” p. 111. Sir H. Davy states,

that “ the different habits of the salmon and sea-trout are v/ell demonstrat-

ed in the Moy, near Ballena in Ireland,” on which there is a large pile near

the town, and which, below the fall, is joined by a considerable stream. “ The
salmon leap this fall ; the sea-trout almost all spawn in the smaller stream,

a few miles from the sea;” p. 144. There is some strange blunder here.

Mr Little, the tenant of the fishings on the Moy, says, there are trout, “ but

not the trout called the Sea-trout ;” and with regard to the pile or fall which

obstructs the progress of the trout, and over which the salmon leap, he adds,

“ They can go over it at tide-time, v/ithout leaping ; after the tide rises they

can go over it ;” p. 134. He likewise observes, “ A trout goes very far up the

river to spawn.”—“ The smaller the fish is, they go the higher up into the little

streams to deposit the spawn ; but the trout in the Moy are quite a different

kind of trout from what we call in Scotland the salmon or sea trout ;” p. 134.

IV. Whitlixg.—Sir H. Davy considers this fish as a young salmon, and
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states, that they are “ without visible ova or spermatic secretion ,* are found in sal-

mon rivers, a mile or two from the sea, and which return to the sea, without

attempting a farther migration p. 145. Mr Little, who knows this fish by

different names in different rivers, as hirlings, whiteings, or finnocks, declares,

“ We never see such a fish in Ireland, in the rivers we are concerned with.” In

the rivers that run into the Solway Frith and in the Tweed, and in some other

'rivers, they are found 5 but in a great number of rivers they are not. They are

only found in those rivers where they breed. There are a few in the river Tay,

shaped, and headed, and tailed like a sahnon. They are from 12 to 15 inches

in length. Some of them will cut up red, but they are mostly white.—We
frequently do not find them in rivers where salmon are : there are many rivers

where there are salmon, where no such fish are known j we see them going

doAvn helt in the same way as we see a large salmon going down after spawn-

ing p. 110. Mr Halliday states, “ that in Carlisie they call them whitings s

in Annan hirlings, and in the north finnocks. I never saw any in the Tay ;

but I have taken 100 dozen- in the Annan at one draught. It is about 12 in-

ches long. The tail of the hirling is straighter than that of the salmon or

grilse, and it is quite a short-headed fish ; neither does the head of the hirling

shoot like that of the salmon Avhen he is going to spawn. The largest I ever

saw was about |ths of a pound. My reasons for believing that they are not

the young salmon, are, that when “ they go up the rivers, they are as full of

spawn for their size as the salmon is ; and when they come down in the spring

of the year kelts, we are getting the young salmon p. 63. Mr Johnstone

agrees with the preceding witnesses, in asserting the ordinary presence of ova

and spermatic secretion, and in considering this fish as a distinct species,

“ They are called hirlings on the Scotch side of the Solway, whitings on the

English side ; hirlings, whitings or whitlings at Berwick ; whitelings in the

Tay ; and finnocks in the north of Scotland p. 37.

V. Par Mr Little is the only witness Avho is questioned in reference

to this fish. “ I have seen them ; but I consider them merely a fresh-water

fish, or a species of fish by themselves, unconnected with our saimon-fisheries'

altogether;” p. 113.

It is probable, that some species of migratory trouts have not been noti-

ced at all. The river fishers are betteracquainted with the trouts than the frith

fishers—But we return to the Habits of the Salmon, as furnishing mate-^

rials for regulating the legislative enactments of this kingdom.

Before entering upon this branch of the subject, it may be proper to state,

that the present legal time for beginning the salmon-fishing varies in diffe-

rent rivers, from the 10th December (in the Tay) to the 12th March (in the

Solway) ; and that the fishing-season legally ends, according to the rivers,

from the 12th August (Ireland generally) to the 4th December (in the Teign).

Hoav far these terms are suitable or improper will presently appear.

In the more important actions of the salmon, viz. migration and spaivn-

ing, there is a season during which these are executed by the greatest number
of individuals, occupying, however, a range of some months. But there are

individuals, executing these operations irregularly, at other periods. Mr
little says, “ There are some rivers in which you ivill get some good salmon all
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the year round p. 114. In the spring months^ few fish enter rivers ; they ra-

pidly increase in numbers as the summer advances, and in autumn again they

begin to decrease, leaving the winter months, as to the ascending migration,

to constitute a dead season.

The condition of rivers in the spring influences the movements of the sal-

mon. J. Proudfoot states, that, “ in the spring of the year the fish always

occupy the north side of the Tay {i, e. the sunny side of the river). The
north side fishing kills far more fish than the south side p. 28. Mr Little

states, that in “ the river Shannon the salmon fishery is nearly over by

the middle of May,” p. 114. ; and that he does “ not get many fish in the

Foyle of any kind till the end of May p. 112. When the great differences

existing between different rivers, in the quantity, temperature, and contents

of their waters, are duly considered, we need not wonder at the influence these

circumstances may exert on the motions of salmon
; but if we make a diffe-

rence in the close season between one river and another^ we must, with equal

propriety, establish a similar distinction between the south side and the north

side of every river.

In rivers, during the early spring months, the fisheries are seldom pro-

ductive : even Lord Gray’s fishings on the sunny side of the Tay, according

to J. GiUies, “ taking the average from the 10th December till the end of

January, will not, one season with another, pay the expences or little more.

There are some very good fishings in the month of February
;
perhaps in the

month of February there will be ten days of those fishings, and scarcely take

one fish.” The same witness adds, in reference to the kind of fish taken at

those periods in the Tay, “ You will get ten foul fish till the middle of Feb-

ruary for one.clean one ;” p. 139. As the season advances, the salmon appear on

the shores, in the estuaries, and enter rivers in greater numbers. The stake-

nets, in such places, according to Mr Halliday, “ are seldom productive but in

May, June and July p. 68. ‘‘The fishings fall materially off about the

middle of August, and to the end of it ;” p. 69. & 84. “ In September they

catch almost nothing ;” p. 84. These conditions vary much with the sea-

son. The salmon are most abundant in dry seasons on the shore, and in

estuaries. In . rivers, they abound most in wet seasons. Mr Halliday on

this subject offers some very pertinent remarks :
“ Because the stake-nets

take the salmon at that season of the year when they would not go into the

rivers ; the rivers are not in a state to receive them, they become so heated ;

the rivers likewise become so yerj small, and the water gets so hot at that sea-

son of the year, when salmon is most plentiful on the coasts of Scotland, that

they will not enter the rivers, the rivers being then not in a fit state to re-

ceive them ; it is by the stake-nets that the fish at that season of the year can

be taken in the greatest quantity ; it is at that time too that they are in the

greatest perfection ; very few would be taken except by the stake-nets ; and if

they were not so taken, they would generally be lost altogether ; a great part

of these fish that the stake-nets do take, are taken going out to sea : even in

the friths and estuaries, the fish do not go far up in the warm months. In the

course of my practice in the Tay, I have carefully observed the upper stake-

nets in comparison Avith the lower : when the seasons Avere dry, the upper

stake-nets took very few fish in comparison at a particular time of the year

;

in one season, when the season was very dry and Avarm, the fish in the neap-
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tides (iid not even approach the highest stake-net, namely, Seaside and Birk-

hill ; when the spring-tides became high, the fish came up to these nets, and

were taken ; but when the tide fell off agaiiij the nets on the lower parts of

the frith, on Mr Dalgliesh and Mr Maule’s properties^ caught a great deal

more fish at that particular time of the tide, when the fish did not float up so

high as the upper stake-nets;” p. 72. In conformity with this statement, J.

Proudfoot declares, that, “ in rainy seasons, in heavy speats, the upper fish-

eries (in the river) give more fish in proportion when the river is high than

when it is little p. 26*

The fish which enter rivers in the spring and summer months, have roe,

but in May, for example, it is very small. As the season advances, the roe and

milt are found in a riper state, until the time of spawning ; but in these re-

spects, there are individual differences. Now, since salmon enter rivers months

before they be ready for spawning, Do they remain in the river until that pe-

riod, or do they occasionally return to the sea ? On this subject the Commit-

tee seem to have bestowed considerable attention. The opinions of the wit-

nesses, however, are at variance. In reference to the fish on the shore and

in estuaries, Mr Wilson declares, “ I believe they all go up those rivers ; they

are upon the shore, and get up the river if they can p. 14. Several of the

other witnesses give it as their opinion, that salmon, before the spawning sea-

son, enter the rivers, and return again to the sea, influenced by very diffe-

rent instincts from those of spawning. The following proofs are offered.

1. It is asserted that salmon remaining a short time in fresh-water^ become weak^

and return to the sea to be recruited.—It is stated by some of the witnesses, that

salmon are fattest at a particular season, Mr Little says, “ In the month of

May I consider they are as good and as perfect as at any one season of the

jmar. From the month of May, they are gradually growing worse till they

begin to deposit their spawn in the month of November;” p. 114. Mr Wilson

reckons “ salmon is at its best at midsummer, and falls greatly off after about

the middle of July;” p. 12. Mr Johnstone considers “ May and June as the

period of their greatest perfection ;” but he adds, “ there maybe equal to three

months difference between the quality of fish ;” p. 56. Mr Bell, on the other

hand, declares, “ that the fish is full as good on the 10th December in the Tay
as at any other time of the year ;” and “ the Tweed fish is good in August

;

that is their best season ;” p. 21. Mr P. J. Proudfoot says, in reference to the

Tay, “ there is a great deal of good fish killed by the time we commence the

season,” (on 10th December)
; p. 27. These opinions are of less value than

those now to be stated respecting the relative qualities of sea and river fish.

Mr Wilson decidedly declares, that there is no difference in the quality of sal-

mon taken at different parts of the same river, or in the tideway, or in the

sea adjoining, during the proper season
;

p. 13. On the other hand, Mr John-

stone says, “ the salmon caught in the sea, and nearest to the sea, are gene-

rally the richest.” When they have been some days in the water, “ they lose

their bright colour,”—“ their firm state ; the fish gets longer in proportion

to its thickness, and loses its weight.”— If he is not many days in the water,

if he is caught immediately out of the sea, I do not see he can be any worse

p. 50. “ A few weeks would make him a great deal worse ;” p. 53. Mr Hal-

liday states, that those that had been long in fresh water “ were very muck
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exhausted, quite changed in the colour, as if they had hung in a smoky chimney

for some time ;
others were very red in the skin, by having been in the fresh

water for some time.” “ When they are in the fresh waters they turn as

slippery as an eel;” p. 61. “ The salmon becomes unsound after it has been

detained in fresh-water at any season ;” p. 79. Mr Little not only states, “ if

he remains any length of time in a fresh river, he becomes worse,” but

even limits the period to a week or ten days
; p. 126. This supposed dete-

rioration in fresh Avater, Ave consider to be visionary^ and for this reason,—if it

took place, how could the fish suffer under its influence for months, while ex-

erting themselves in ascending to the spaAvning-ground,—while in the protract-

ed act of spawning,—during their residence in the neighbourhood after par-

turition,—and in their subsequent descent to the sea ?

2. Salmrni remaining in fresh water have their gills covered and eaten hy worms,

which fall off upon their return to the sea—Mr Johnstone declares, “ They get

infested Avith Avorms or maggots in the gills if they remain long in the fresh

Avater, which I think would kill them in the end, if they did not go back to

the sea to get clear of these worms or maggots ;” p. 35. Mr Halliday says of

fish in a bad condition, “ Some of those we took had their giUs almost eaten

through Avith maggot worms, by being so long up the river ;” p. 61. Mr
Little declares, “ I have seen their giUs entirely eaten off them by the worms in

fresh Avater ; at least the thin and red parts entirely eat away,” («. e, all their

organs of respiration !)
“ I do not believe they are ever found in that state

except in fresh water, and it is necessary for them to leave the fresh water to

get clear of the vermin which fasten upon them while there p. 108. The

Avorm referred to, is the I^erncea salmonea of Linnseus, the Entomoda salmonea of

Lamarck. We still ask the question. If the fresh water be so very exhausting,

and the attacks of the maggot so very troublesome and destructive, hcAv can the

spaAvning fish survive during their residence for months in a river ? It is to

be regretted that the season of the year, and the condition of the fish as to

spawning, had not been determined, as, trusting to the declarations of expe-

rienced river fishers, Ave consider that these worms only appear on the keltfish,

or such as have spawned, and which are consequently on their return to the

sea.

3. Salmon are caught in the rivers and estuaries on their way out to sea—In

proof of this, Mr Halliday states, “ I fished the Annan for many years ; and

there is one pool in particular, namely the Sand Pool ; although Ave had fished

this pool quite clean of fish before the rain came, yet, vi^henever the rain did

come on, we then continued fishing constantly, until the Avater rose so high

that we could not manage it, and AA^e got the salmon and grilses coming doAvn

the river all the time into the pool. Some of those we took coming doAvn the

Avater of Annan were Avhat we call Moffatmen, a term used for exhausted fish

which had been at the head of the water ;” p. 61. But the fish may have

come up the Avater to this pool ; or, if they came doAvn with the flood, they

may have been kelts,—their gills were infested with maggots. This is the

only proof in the report of the descent of salmon in rivers before spawning,

and it refers to a length of course from the sea not exceeding a salmon day’s

journey. The point in question can only'be determined at salmon leaps. Do

fish ever recross these before they have become kelts ? The proof in the es-

tuary and sea is still more defective. Mr Johnstone declares “ the fish seldom
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ga against the tide i” p. 44. “ They run backwards and forwards with the tide

in all directions p. 45. Mr Hailiday admits that it is common “ for salmon to

ebb and flow with the reflux of the tide p. 91. With these admissions, the

two last witnesses consider the salmon taken in stake-nets, with an ebb court for

taking fish with the ebb tide, were such as had been in the river or estuary, and

were leaving it for the sea. But if the salmon were innotwe^ the motions of the

ebb-tide would carry them into the nets, in the same manner as the flood-tide

carried them past. The fish do not enter rivers until the water is in a

state to receive them, and they are in a condition to enter. Hence, on the

shore and in estuaries, when not inclined to migrate, the motions of the tide

will control them, and the ebb-nets, wiU, from their very nature, he most

likely to secure them. Even in the driest seasons, when the fish were not en-

tering the river, Mr Halliday states that the ebb-nets were most successful

;

p. 72. Could they be other fish than such as passed by with the flood ?

If fresh waters be so exhausting to salmon, and promote the growth of pa-

rasitical maggots so rapidly, how comes it to pass that they ever leave the sea,

unless for the necessary purposes of spawning ? The three witnesses, who

consider that salmon run out of rivers to get rid of the worms which infest

their giUs, have a similar hypothesis for explaining their leaving the sea. Mr
Johnstone says, in reference to their visits to rivers, “ One evident object is

to get clear of the vermin termed the sea-louse^ which infests them sometimes

when in the sea, and which leave them when they get into fresh-water;” and he

admits, that when the salmon are subject to this insect in the sea, they are in the

highest condition
;

p. 35. In reference to the length of time the sea-louse re-

mains upon fish after leaving the sea, he observes, I do not think it remains

many days; for when they are in the fresh-water, we soon observe them to go

off ; they do not go off all at once, they go off by degrees ;” p. 53. Mr
Halliday says, “ They visit rivers to clean themselves of the sea-louse, an in-

sect that fastens to them in the sea, and with which they are infested when

they come out of the ocean, but which die in the fresh water ;” p. 61. Mr
Little says, ‘‘ It is instinct which induces them to return to the rivers, and,

as I consider, for the purpose of getting rid of a vermin v/hich gets upon them,

called sea-lice;” p. 108. The animal here referred to is the Mmoculm piscinus

of Linnaeus, and the Caligus curtus (mixed probably with C. productus) of Mul-

ler, but usually confounded with tiie Lerncea salmonea of Linnaeus, by a blun-

der ofMr Pennant. This animal is common to the salmon, whiting, cod, and

flounder. The three last do not enter rivers to escape from its attacks. The
salmon, when most infested by it^ is in the fattest and healthiest condition ,• but still,

in order to have it removed, this fish, in the opinion of these witnesses, enters

rivers, where it is certain of being exhausted in a week or ten days, and where

it is in danger of having its organs of respiration entirely devoured by the en-

toraoda or maggot. Another reason assigned by the same witnesses for sal-

mon entering rivers, is searching for food. Of this, however, no proof is offer-

ed. But, in reference to estuaries, Mr Halliday has taken a great many sal-

mon, “ with worms passing through them ; such worms as are to be seen on

the banks;” p. 61. ‘‘I have had thousands of them dissected, when I have

.seen small sea-fish in their stomachs ;” p. 90.

z 2
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At what season do salmon enter rivers for the purpose of spawning 9—We have

already seen, that the milt and roe make their appearance in a very obvious man-

ner so early as the month of May ; p. 35i Mr Johnstone states, “ that some

are getting full ofspawn in July p. 50. In August, “ the great proportion of

them are gettting full of roe and milt ; they always get fulf as they get near

spawning p. 40. Mr Wilson states, that “ in August they get considerably

advanced with spawn ; and in the end ofAugust and beginning ofSeptember they

get very full of spawn p. 12. Wm. Bell, in reference to the Tay, states, that

eight or ten days before the fishing-season closes, they are “ very full of roe

p. 32. J. Proudfoot says, “ I have seen the fish, particularly the female,

beginning to get very large by the 25th August;’* p. 27. In September and

October, they are so full of roe and milt as to be unmarketable. Mr Halliday '

says, “ Last year some of the fish sent from Montrose before the 10th October

were seeded; and condemned in the London market as being unfit for use; and

I have seen them frequently take them by the 1st October that I considered

were very unwholesome and improper fish to be taken ;” p,. 83. Even in Fe--

bruary and March last year (1824), in the North Esk, “ I caught them upon

the spawning-beds in the night4ime ;” p. 84. Mr Little declares, in August,

September, and October, in general, they get large in the belly, and fuU of

roe and milt ; and he adds, that, for the purpose of spawning, “ they begin to

ascend in the months of August and September, and continue to the end of

the year p. 107. In January, February, and even March, some of the fish

are unspawned. Mr Little states, that “ last season my tenant commenced

fishing at my fishery in the Nith on the 11th March. He then IdMed, as I

am informed, upwards of 200 salmon, some of them positively not spawned

p. 116 .

Fish reavdy to spawn seem to enter the rivers directly, and in the friths to

keep the depth of the stream ; hence, neither shore stake-nets nor estuary

stake- nets are successful in capturing red fish. Even Mr Bell, a witness ob-

viously hostile to stake-nets, declares, in reference to the capture of red fish

in the estuary, that “ none”' are caught, and qualifies his assertion by saying;

« there may be one accidentally in a year or two ;” p. 23. In ascending the

river, Mr Halliday declares, the fish run most in the morning and evening

p; 86. The general time of spawning, according to all the witnesses, is during

the months of November, December, and January; pp. 61. 108.: though

stragglers may be found in March.

The interruptions which salmon at present experience in ascending rivers

for the purpose of spawning, chiefly arise from mill-dams. The walls of these,

in many cases, are built in so close a manner, that for months there will not

be enough of water to permit any fish to ascend. It is only in very great

floods that they can successfully overcome the barrier. Noxious matter^ from

tan-pits, the steeping of flax, and gas washings, expel salmon from a river

;

p. 133. 67. In reference to noxious matter, however, Mr Drunpnond makes

an exception in favour of peat-moss floated into the Forth from Blair-Drum-

mond :
“ I believe it to be troublesome to the nets in fishing ; but certainly

there is nothing noxious in the nature of moss to the fish ;” p. 141.

Fish ready to spawn are sought after by poachers for the sake of the roci

Mr little says, ‘‘ It is potted. The gentlemen going to fish in the lakes of
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‘‘Gumljerland, buy it for the purpose of using it as hait in fishing upon those

lakes;” p. 119.

With regard to the mode of spawning^ it is gratifying to peruse- the testi-

mony of eye witnesses. Mr Halliday, after having stated that “ they general-

ly spawn in the running water, , at the foots of fords and the tops of fords,

where the gravel is fine, and low down in the foot of pools where the water

begins to fun, so as to asdst the salmon in removing the gravel,” (p. 60.),

thus describes the process :
‘'‘ When they proceed to the shallow waters, which

is generally in the morning, or at twiMght in the evening, they play round the

ground, two of them together. When they begin to make the furrow, they

work up the gravel rather against the stream, as a salmon cannot work with

his head down the stream, for the water going into his gills the wrong way

drowns him ; and when they have made a fuiTow, they go a little distance,

the one to one side and the other to the other side of sthe furrow, and throw

themselves on their sides when they come together, and, rubbing against each

other, they shed their spawn both into the furrow at once.”—“ I have seen

three pair upon a spawning-bed at a time in the Annan ; I have stood and

looked at them, both while making the furrow and laying the spawn.”—.“.They

do not lay it all at once. It requires from about eight to twelve days for

them to lay their spawn.”—“ I have often taken a number of these kelts

with the skin rubbed off below the jaws, just between the chowk fins (pecto-

rals), almost the size of a halferown, with rubbing up the gravel, and making

the holes for the spawn.”—“ A male fish’s head is always larger in propor-

tion to his size than a female’s, and it begins to shoot smaller at the point

p. 62. “ The spawning-bed is easily known by the thrown-up gravel

;

when I took my foot off the hard gravel, and put it on the spawning bed, it

was quite soft p. 65. In reference to grilses, he adds, “ They spawn the

same as the sahnon.”—“ I have frequently seen them spawning in the au-

tumn;” p. 64. Mr Little speaks in an equally decided manner. “ I have

frequently looked at the salmon spawning.“—“ When they begin their bed

first, it is like one fiirrow ; -they make a furrow in the shallow part or current

of the water, where they begin thdr spawn, and they continue working against

the stream, until they have formed a bed of perhaps twelve feet by eight or

^ ten,”—“ for one pair of salmon.”—“ In the instance I was alluding,to, when

I saw these salmon first, the bed was very little, but it increased every day.

I observed the salmon go very leisurely down the side of the bed, and go just

round where they have thrown up the gravel, and come back to the same point

next the stream ; as soon as they came up to this place, they threw themselves

on their sides, and worked one against the other, at the same time rubbing

their noses against the. gravel, till they came to the other corner of the bed,

and then they feR leisurely round until they came to the same place again,

at the top of the bed next the stream, where they went through the same pro-

cess ; they continued in tMs way &r many days, working, and if it so happen-

ed that they were frightened, they would run away, and in a Rttle time return

to it again.”—“ It takes them some considerable time before they get all their

spawn deposited ; several days ; and I have known them, when they have been

frightened away, go and leave their spawning-beds, and begin at other places.“

—“ The bed is covered as they go along.”—“ Both assist in it, and while in
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the act of depositing their spawn.” He adds, that the male gets a very long

hard bill on his under jaw, which decreases as the spawning season passes

p. 108. Sir H. Davy asserts (but whether from having seen the operation is

not stated), that the female fish, in spawning, deposits her eggs slowly on

gravel

;

the male sheds a white seminal liquid upon them

;

and both fish cover

the eggs with gravel. The male is most active in this operation, which har-

dens the extremity of the mouth, and bends it into the form of a hook p. 145.

The opinion here expressed, that the female first deposits her roe, and then

the male sheds the milt upon them, stands contradicted by the preceding eye-

witness ; and, Ave may add, that it is not the extremity of the mouth or nose,

but the extremity of the lower jaw^ v/hich is bent up ; and Avere this bending

produced by the resistance of the gravel in the act of covering up the spawn,

then the lower jaAv in males, before they had spawned, should be much longer

than the upper, Avhich the witness will find not to be the case ; and the gravel

we should think, would be rather apt to enter the mouth. This bending is in

a great measure characteristic of the male; but the peculiarities of its form

and position demonstrate that it could not be produced by mechanical means.

The quantity of eggs deposited by a single female, has been variously sta-

ted by different authors. Mr Johnstone says, “ I have counted them (eggs

in the roe) repeatedly ; they are from 1 8,000 to 20,000 on an aA^erage p. 36.

Mr Halliday says, “ They are not all exactly of the same number ; I have

found them of different numbers, from 17,000 to 20,000 p. 62.

It may be proper here to inquire, whether, according to the present fish-

ing season, the salmon are ever disturbed on their spaAvning-beds ? Alas, bu t

too frequently I James Gillies declares, that, in reference to the year 1819

in the Tay, “ we took eighteen at one haul, in the month of December, of

fish spaAvning on the spaAvning-beds p. 138.

Leaving for a little the spawning-beds, let us attend to the character and mo-

tions of the spawned fish, or kelts, as they are termed. In this state, says Mr
Wilson, “ when the spawn is just leaving the fish, it is merely just two pieces of

skin, just like a cow in calf p. 13. Mr Johnstone adds, “ By a kelt is meant a

fish which has recently spawned ; it is very thin ; it gets very much discoloured ;

it is very long in comparison with its thickness ; the head is very large ; the fish is

quite out of season ; the fish then cuts white in general p. 37. Mr Wilson de-

clares, from six or eight years experience in the North Esk, in Forfarshire ; the

Dee and the Don, in Aberdeenshire ; the Beauly and Lochy, in Inverness-shire,

“ in fact, fishing those fisheries before the first of February, you would catch no-

thing but black fish (kelts),” p. 13. When the process of spaAvning is finished, ac-

cording to Mr Halliday, “ they go into a pool to recruit themselves {recruiting in

fresh water, so exhausting to fish !) ; and, in about a fortnight or three weeks there-

after, then the male fish begins to seek his way down the river. The female fish

remains longer about the spawning ground ; and 1 have very often found some of

the mother fish going down a kelt as late as when the first of the fry began to come

down the river.”— “ In the end of April and beginning of May, I have taken five

at one haul in the river Annan,” p. 62. He says, in February and March, “ rw-

mense numbers are caught and, “ in the upper parts of the Tay, there must be

thousands taken annually,” p. 83. James Gillies has formerly stated the number

of foul fish (kelts) in February. He adds, “ You could not commence before the.

month of March, AA'ithout taking the foul fish, because the most part of the she fish
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come down in the month of March from the high lands. You will see them go

down in shoals. The he fish always seeks his way down immediately after he

spawns ; but you will scarcely get a she kelt early in the season. You will get the

she fish coming down in the months of March and April, great numbers of them ;

and you will scarcely get one he fish so late as that month ; all the bo's are coming

down chiefly in the month of February,” p., 139. Mr Johnstone declares, that the

kelts ‘‘ are found during the months of January, February, March, and April ; and

I believe some are found in May, but they get very scarce then,” p. 36. Mr Little

says, that, after spawning, “ they remain a little time near the place, and then re-

turn again to the sea.” With regard to the time they remain, he says, “ that de-

pends a good deal upon the season, whether it is a dry or a wet season ; if it is dry

weather they remain longer ; but if it is wet weather, they soon go down to the

sea,” p. 108.

In the course of their descent to the sea, they experience interruptions from

cruives and dam-dikes ; but, when arrived at the place where the tide meets the

river, they seem to pursue the deepest part of the channel or stream, and escape

all the coble-nets and stake-nets of the estuaries and sea-shore. In reference to the

stake-nets capturing kelts, Mr Bell declares they do not,” p. 29. Mr Johnstone

says of the stake-nets, ‘‘ very few were ever caught in them and gives as the rea-

son, “ the kelts in the river are in a much narrower compass, and so are more

subject to capture : they are seeking their way down to the sea, and generally pre-

fer deep water ; the water on the banks on which the stake-nets stood was very

shallow ; and generally by the time the fish came down so far from the river, the

banks were getting dry by the tide leaving them. When the fish meet the flowing

tide, they generally stop, the current being strong ; the surf or agitation of the wa-

ter, in the shallow waters on the banks of the friths, must also keep a weak, un-

healthy fish like a kelt, from venturing on the banks ; when it has not strength

like a sound fish ; the deep water is more suitable. I have often found them driven

on shore dead, when they ventured on the banks ; they were thus very seldom

caught in the stake-nets, because they were seldom wdthin reach f whereas in the

river they had no means of escape,” p. 43. Mr Halliday, in reference to the stake-

nets of the Tay, declares, “ I have fished some seasons, aud have not seen above

two kelts the whole season in the stake-nets.”— I have not seen a single kelt in

them ail some seasons.”— Kelts do not generally resort to that particular part of

the shore,” p. 69. Mr Shepherd declares, that, during his survey of the river fish-

ing in 1 809, diuing the stake-net process in the Tay, he has seen foul fish taken in

April, in the river fishings, but in the stake-nets “ never but one,” p. 102.

The station in the sea to ivhich the kelts resort, yet remains to be dis-

covered. Sir H. Davy says, “ Salmon do not go far out to sea p. 145.

How he has gained this information does not appear. Not surely from the

proprietors of stake-nets on the sea-shore, for salmon seldom enter there, but

from May to September ;—not surely from cod and haddock fishers, for the

bait which allures these fish tempts not the salmon. William Bell thinks

that the fish that enter rivers from the sea “ come from the north,” (p. 33.) ;

the very place, we may add, whence the older naturalists brought the her-

rings.

To return to the spawning-bed^ we are compelled to record the injuries

which it must sustain by the present practice of fishing. Mr Halliday, in re-
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ferenee to the coble-net (for the spawning-beds are remote from the stake-net

grounds) as used in the winter and spring, says, “ We have very strong ropes

made of old nets, and with round circles of heavy rope lashed to the ground-

rope of the net to keep it down ; sometimes we tie stones to it to keep it to

the bottom, and sometimes we put two cast-metal sinkers. It is generally in

the spring that we require the heaviest weights at the bottom of the coble-

nets, on account of the river being heavier or more full ofwater at that season.

If thousands of fish should breed in the river, it would be impossible for spawn

to come to perfection, where we are constantlyfishing over them all the twenty-

four hours with coble-nets.”—“ They usually fish the whole fords in the river

from top to bottom at pleasure, with ground-ropes trailed along them p. 65.

He has seen this process performed on the very places where “ they use

winches and capstans in the Tay ; by which means they can add more weight

to the bottom if they like.” Though he never examined the river to deter-

mine whether the eggs were actually removed, yet he declares, “ I have seen

the under rope of the net level down the spawning-bed ;” and he adds, with

force, “ You might just as soon have 4 bed of onions to come to perfection (as.

a spawning-bed), if a foble-net mid rope was dragged over it, tearing up the

mould twenty times a-day ; I would take my chance of the one as soon as the

other ;” p. 66.

The period when the spawn evolves the fry, is stated by Mr Little to be

when the natural warmth comes into the water in the month of March ;
“ and

they continue going down from that time until the first of May : sometimes

I have observed them going down till the month of June ; I have ssen some

of them in the month of June, but they principally are out of the river early

in May. The spawn does npt come into life I consider till March p, 115.

Even with regard to the time of the fish rising from the gravel, he says, “ I

have observed, when we have early warm weather, the fry come early ; and

when we have a late spring, it is later before the fry rise from the gravel ; of

course a great deal depends upon the season, but generally they begin to rise

about the beginning of IVIarch, and they end about the middle of April in ri-

sing from the bed ;” p. 109. Mr Halliday says, ‘‘ 1 think they generally come

into life the end of March, or from about the middle of March to the end of

it
5
but I do not think they come all into life exactly at one time, but nearly so.

Some of the fry appear to be much larger than others, and I do not see the

young fish so plentiful at the sides of tb.? water at the first as after some time;”

p. 62. Sir H. Davy says, “ It is stated that the eggs produce young ones in

about six weeks,” p. 145. ;—an opinion rendered nugatory by viewing in con-

nection the general period of the spawning and the general period of the ap-

pearance of the fry.

There is very little satisfactory information respecting the appearance of

the fry at the time of their evolution. Mr Little says, ‘‘ I never saw them

in that state, but I have often conversed with other water-keepers on the sub-

ject, who are placed upon the upper branch of the rivers, and they describe

them very much in the same way that Mr William Scott did when he was ex-

amined in the Tay case, that they rise from these gravel-beds like a crop of

oats or thick breard of grain, rising up all round the stones in very great num-

bers. The tail comes up first, and they will come from these beds with a part
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of tlie pea about their heads p. 109. At such a period, the destruction oc-

casioned by the heavy ground rope of the coble-nets must be truly great.

The progress of the fry from their birth-place to the sea, is given in detail

by several witnesses, all of whom agree in the particulars. The fry, freed

from the spawn, and now termed smouts or smolts, betake themselves to pools,

and afterwards proceed, according to circumstances, in myriads along the easy

water at the margin of the river, with their heads against the stream, until

they reach the frith where the tide ebbs and flows, where, like the kelts, which

frequently go down at the same time, they retire to the deepest part of the

channel, and disappear in the sea. These facts were established upon oath by

two competent witnesses in the Tay case, and their evidence is recorded in

the Report, p. 92. The flooded state of the river is most favourable for their

descent, by supplying depths of water on the shallows or fords. Mr Little

says, “ The Coleraine or Bann is a late fishery ; and, in the year 1820, in the

spring of that year, I considered we lost nearly all the fry ; the dry spring did

not allow them to come down the small rivers ; they were collected into little

pools, and the people in the country destroyed them ; and in the end of that

season of 1820 the fishing fell off to 42 tons p. 127.

The smouts descend during the months of March, April, May, and June.

Mr Halliday states, “ From the first time that I have observed them, about

the end of March or beginning of April, they come down until about the 10th

or 12th of May. I have seen them in the middle of May, and as late as June,

in a particularly dry season, when the river had not been flooded p. 63. Mr
Wilson says, “ I think they commence going down about the end of April,

and finish going down about May p. 10. James Sime, in his deposition in

the Tay case, “ believes that the fry goes down the river in the month of

April p. 93. Mr Little declares, that “ they are principally out ofthe river

early in M^y p- 115. Mr Johnstone says, “ They have generally reached

the sea in the month of May. Some reach it in June ; a few p. 36. While

the fry are in the act of descending to the sea, they are exposed to many ene^

?mes^ of which the following are the most destructive.

A* Coble-nets.-^A.% these engines, according to the present practice, are in

active operation during the period of the descent of the fry to the sea, we
may expect such statements as the following. Mr Johnstone says, that smouts

cannot pass through the coble-net, “ if there be much dirt in it ; and sometimes,

particularly when there is a number of them, they get broadside on; in particular

when there is salmon in the net, they prevent the fry from going through so

easily and the net is loose and not extended, more especially when near the

edge of the water p. 40. Mr HaUiday says, “ I have dragged a number of

them on shore with the coble-nets.” “ I have dragged them ashore at the

Howe’s Pool, on the River Annan ; in the Bridge Pool at the Bridge of An-

nan, when the boys used to gather them up ; and at the Old Mill Pool I have

hauled out a good many p. 66.

B. Angling-<^Kt first sight, one might suppose that the angler was an ene-

my of but feeble destructive powers. But it appears to be otherwise in fact.

Mr Wilson says, “ I have seen from my own window upwards of seventy

or eighty people angling within the distance of half a mile on the Tweed
p. 1 5. Mr Halhday declares, “ I have killed above twenty dozen with the
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rod in one day p. 62. Mr Little says, “ I have killed twenty or thirty

dozen of fry, when coming from the school at Annan to Newby, in half an

hour, with a rod in an afternoon,” p. 121. ; and he adds, “ I have known

even boys and children go and kill, in the course of an afternoon, twenty, thir-

ty or forty dozen p. 132.

C. Mill-races.—Mr Jonhstone says, “ I have seen hundreds of them lying

dead at the bottom of a mill-race, killed by the wheel.”—“ I have seen them

in thousands and tens of thousands, in the water in the miU-leads, seeking to

go down, but prevented by the dike across the river, which they could not get

over ;” p. 40-41. Mr Halliday states, ‘‘ I have seeh the miller taking out

his creel in the morning at the Newby mill, and taking baskets-full out of it

;

and I have seen great quantities lying dead in the dam behind the miU-wheel

in the morning ; I have also known the miller to put in a heck in the small

side-sluice, by which means great quantities are destroyed in the night time,

when they set the water of the wheel, through the side-sluice ; there have

been so many taken on some of the mills on the Annan, that sometimes they

have fed their pigs with them
; p. 67. The dam-dikes conduct the fry, when

coming down the water, into the mill-dam, and when night comes on they do not

see, and they seek their way down the dam, and so theygo into the miller’s heck

or basket, and are all taken ;” p. 67* Mr Little adds, “ They are very de-

structive to the fry when theyscome down the river ; they take amazing quan-

tities as the fry go down ; in dry seasons, vtrhen the waters are little, there is

no other way for the fry to get down the little rivers than by going down

the mill-lead ; in fact, they can take all the fry that there are in the river at

those mills. I have seen the water black in these mill-leads with fry, seeking

down to the sea.” “ I know they take the fry in Ireland, and cure them like

herrings;” p. 118.

D. Eel-weirs—Mr Little says, “ In Ireland the eel-fishery is very hurtful

to the salmon fisheries. The eels are caught by weirs, set in the river for ta-

king the eels going down to the sea ; the eel-weirs are made of stake and

wicker work, drawn together towards the centre, and the net, which is like a

bag, is hung at the centre ; the proper season of the eel-fishery is in the

months of September, October, and November, when the eels are going down to

the sea to spawn

;

but those who have eel-weirs place their nets in the river at

the time the salmon-fry are going down : they do this under the pretence of

catching eels, but really to catch the salmon-fry, which they catch and salt in

some places in great quantities ;” p. 118.

It has been alleged that stake-nets in estuaries and on the sea-shore are

destructive to the salmon fry, and various questions are proposed by the Com-

mittee, with the view of eliciting the truth. The answers and documents

produced, however, demonstrate that there is not even a vestige of foundation

for the charge. The meshes of the stake-nets are too large to detain a smout, as,

according to Mr Halliday, they are “ about three inches from knot to knot,

or twelve inches in the square ;” p. 70. It has, however, been supposed, that

the meshes may be so closed up by floating weeds, as to enable them to inter-

rupt the fry. But Mr Halliday and other witnesses declare, “ If the sea-

weed were to close the net, it would be broken down. I have had the stakes

broken, and the nets thrown down by the sea-weed, Avhen the meshes were not
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near fully closed by it.”
—“ I have seen where there was sea-weed left Opon

the net, that the tide would have taken away the very clay from- the foot of

the stakes two or three feet deep., and the salmon have frequently gone through

below the net, and been lost when this has happened.”—“ But we cleaned

them every tide, or otherwise the sea would break them down
; biit it was

very seldom they were closed ; it was only at the bottom of the net, and at

certain seasons of the year, when the summer’s growth comes up out of the

sea, about the month of July (not a smout month), for a short period p.. 70.

On the supposition that the fry did frequent the stations of the stake-nets,

these explanations would have been satisfactory. But the fry do not frequent

the places where stake-nets can be erected. In reference to the Tay, Mr
Johnstone declares, that he ‘‘ never” saw a smout in a stake-net

; p. 43i Of
the presence of such in stake-nets, Mr Halliday also says, “ never ; and they

could not be there without being seen- by me ; it was impossible p. 70-

Mr Little declares, “ A stake-net neither injures the breeding fish, nor does

it destroy the spawn of the salmon or the fry ; I speak from’ having attended

those nets, and never having seen any salmon-fry in them p. 122. Mr
Sime, and Mr Shepherd, who surveyed the stake-nets, on purpose, during the

“ Tay case,” never found in any of them any salmon-fry
; p. 92-93. They

are not even taken by the spirlin-nets, which have a small mesh. In fact, not

only are the stake -nets innocent of the charge of catching the fry, but even

the coble -net in the estuary can do them no harm, as they are beyond its

reach in the deep water. Hence Mr Sime and Mr Shepherd, though fishing

with a small meshed net on purpose, both in the eddy water and in the stream,

found none after the fry had reached the tide, ih.

The period of the return of the fry from the sea, seems not well determined;

and on this interesting subject the evidence is very imperfect. Mr Wilson

seems to think that, as grilse, “ they return again at the end of June and the

commencement of July.”—“ Perhaps from the end of June they will average

three pounds, and at the end of July about four or five pounds p. 10. Mr
Halliday says, “ I think we do not see them again from the time they leave

the river as fry, until the next year, early in the spring, when they begin to

return to the rivers young salmon ;” p. 87. Mr Little says, “ I consider that

what we call the fry that go down in the early part of the season, if they are

allowed to go down to the sea, they return the same year ; and that we kill

them from three to nine or ten pounds weight;” p. 111.

The witnesses seem generally to agree with the prevailing opinion, “ That the

salmon fisheries in the kingdom are rapidly decreasing in value, owing to the in-

creasing scarcity of fish.'
^ But the importance which should be attached to this

evidence, will be estimated differently according to the judgment of the reader*

Mr Wilson communicates a statement of the number of boxes of fish shipped from

the Tweed, or rather for the first thirteen miles from its mouth, from the year 1796

to 1823. In this table we perceive the very great fluctuations of the fisheries, de-

pending on the seasons ; the years 1796 and 1815, were as 9.338 to 9.382 boxes ;

yet 1770 was to 1797 as 9.338 to 12.665 boxes ; and 1815 was to 1816 as 9.382

to 11.471. The year 1803 is less than 1819, and 1809 than 1819 or 1821, and

but little higher than 1822 or 1823. The box of salmon previous to 1816, con-

tained 6| stones of fish, since that period it contains 8 and 12 stones. In this
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table the consumpt of the neighbourhood, or what is sent to a distance by carriers

and coaches, is not noticed. Hence the table is^ useless as an index of the actual

productiveness of the Tweed, though it may serve to illustrate the character of the

exports of Berwick. Mr Bell says, that in all parts of the Tay, the fisheries have

decreased, but no statement is prtMluced, p. 20. J. Proudfoot says, “ In 1815,

1816, 1817, and 1818, it was a tolerable fishery, and the year 1819 was rather

inferior with me; perhaps it might not be less with some; and since 1820, we have

had regular bad years successively.” But in reference to the influence of the sea-

sons in producing these changes, he says, “ for the last two years they have not

been so good,” p. 26. In reference to the fishery in 1824, of May, compared

with the corresponding period in 1823,' he says, “ 1 believe that this season there

is more fish caught in the Tay, as yet, than last season,” p. 33. There is a state-

ment given by Mr Little, of the relative produce of his Irish fisheries, from the

year 1808 to 1823 : we shall give a few examples of intervals of ten years. The

produce in tons of fish was at the Bann in 1808 and 1818, as 76 to 70 ; in 1809

to 1819, as 80 to 82 ; in 1812 to 1822, as 65 to 31 ; in 1813 to 1823, as 47 to 52.

In the Bush fishery, 1808 is to 1818, as 16 to 12 ; 1809 to 1819, as 9 to 12 ; in

1812 to 1822, as 8 to 8 ; and in 1813 to 1823, as 7 to 14; in the Foyle, 1808 is

to 1818 as 37 to 44; 1809 to 1819 as 36 to 58; 1812 to 1822, as 48 to 57 ; 1813

to 1823, as 35 to 50.

—

Evidence^ p. 106. The statements, then, which have been

adduced, as exhibiting the increasing scarcity of salmon, may be regarded as entire

failures, nor shall we find, that the catises assigned constitute any better proo£

These may be reduced to the following,

1. Poaching The quantity of fish caught by poachers, cannot be ascer-

tained in a satisfactory manner ; but the following facts throw considerable

light on the subject. Mr Wilson declares, that ‘‘ the number of fish taken in

close time is immense.” “ I suppose many thousands have been taken out of

the Tweed this last winter.— The last winter the bailiffs took upwards of

eighty nets out of the river in close-time. It has increased very much within

the last three years.” “ The winters have been very mild, and they can per-

form those operations much easier in mild weather than when there is frost

and snow on the ground, and there are more men out of employment p. 11.

James Gillies declares, “ In the year 1820, I saw 250 salmon lying in one cel-

lar in Perth, in the month of September ;” p. 135. “ I have seen upwards of

a hundred killed in one night p. 136. In reference to the Tweed, he says,

“ My brother killed in one night 400 of sahnon and grilses and upwards, at

one hawling-place ;” p. 139. And he adds in reference to the facility of sale,

“ I never found any difficulty for any that I got ; I always found a very ready

market for them;” p. 135. And as to the buyers he says, “ They had gene-

rally people that took them and kippered them, using salt-petre to make them

red, and sent them from Perth to Edinburgh and Glasgow ;” p. 136. The
evidence indeed in this Report, indicates these poaching operations to be car-

ried on both night and day, occasionally under the very windows of the houses

of our nobility, the Castles of Duplin and Kinfauns, and the Palace of Scoon.

Whore this poaching has been prevented, as it seems to have been done in the

Moyat Ballina, Mr Little declares, “ I consider that they had no protection for

some years previous to 1816 ; by that protection it has risen from six tons to an

average ofsixty tons in a season;” p. 106. The same witness adds, “The Dublin



and on the Salmon-Fisheries. SBS

ifiarket isjust as regularly supplied with salmon during the close-season, as it is

at any season of the year p. 116. How far these facts bear out Sir H. Davy
in his^assertion, that “ the great northern fisheries, and the Irish fisheries',

are much less productive than formerly, (p. 145.), the reader must determine:

But if we believe the opinion of Mr Little, in reference to the Solway, to be

true, and extend it, as supported by the preceding evidence, to all the other

great fisheries, “ I believe I can prove, from the dealers in salmon in the neigh-

bourhood of the Solway Frith, that there were more killed in these nets by

poachers, during the winter season of last year, than was killed during the pro*

pqr season for killing salmon then must we conclude, that salmon are as

abundant as ever, but poachers now enjoy a greater share than formerly, tb

the injury of the legal fisher.

2. Stake-nets—This part of the evidence assumes three very different asi^

pects. The river fisheries are said to have decreased, in consequence of the

operation of the stake-nets in the estuaries and on the shore. The evidence

on this subject exclusively refers to the Murray Frith, and the Frith of Tay;

In reference to the Tweed, the decrease cannot be owing to stake-nets, for

there they do not exist, (Mr Wilson says “ Never; there is not a stake-nef

Within fifty miles of the Tweed;” p. 12.); but the other supposed causes of

decrease which exist there, likewise prevail elsewhere. In reference to the

Beauly, Mr Wilson declares, that “ it has decreased considerably,” owing “ to

the stake-nets and yairs in the Murray Frith ;” p. 16. With these stake-nets

he acknowledges himself very little acquainted, and ignorant of the breadth of

the frith where they are placed, or of the quantity of fish which are caught in

them. The evidence of the decrease is of a very doubtful character. “ I have

seen in the books 7000 salmon taken in the Beauly, and I have seen only 1500!

or 1600 in a year.” But, in reference to the quantity taken last year, he says,

“ I think between 2000 and 3000 salmon, and about 6000 grilse.” Even the

rent in 1814 was increased to L. 50a-year. His uncle, the lessee, in regard to

the concern, has “ not a very material interest, for Lovat would take the fish-

ery of his hand when he pleases.” Lovat, last year, gave an abatement of 20

per cent., and the lessee is to pay a share of the expenee of a law-suit against

the owners of the stake-nets.” “ Mr Berry is the only tenant of the river ; he

sends his own fishermen, that are employed in the summer, to protect the

river in winter ;” p. 16-18.

Not more satis&ctory is the evidence to prove the destructive tendency

of the stake-nets on the river-fishing in the Tay. The general decrease of the

Tay is distinctly avowed by Mr Bell ; and, while he admits the destruction

occasioned by poaching, and killing fry, he seems inclined to refer the evil

chiefly to the erection of stake-nets^ formerly in the estuary, and now only on

the sea-shore. When the stake-nets were erected in the frith, it is here assert-

ed that the river fisheries fell off in quantity ; that when these were removed,

the river fisheries increased. No evidence, unfortunately, is produced to con-

firm this statement. And it may be mentioned, as a singular circumstance,

that, in the process before the Court of Session, the proof of the decrease of the

river fisheries was considered by several of the Judges as too imperfect to war-

rant such an inference, and by none as amounting to demonstration. The
evidence for the injury sustained at present, by the sea-shore stake-nets,
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amounts to nothing. Thomas Proudfoot considers the stake-neis set up at

Montrose as the cause ofthe decrease in the'river Tay ; they “ take’a great many
of the fish that would come into the Tay,” p. 24. ; but he is ignorant of the

distance of these nets from the Tay
;
yet he believes they are destructive,

because, in his opinion, the fish come from the north-east coast. Mr Bell

considers that stake- nets on the shore of the Forth at Ely, would injure the

.Tay fishings
; p. 52. In the absence of all proof, from the returns of river

fisheries, we are here presented with some notices of the rents, as illustrating

the injury occasioned by the stake-nets. But it appears that Lord Gray’s fish-

ing, before the erection of stake-nets, either in an estuary or upon the shore,

was £3000, and that it is now between £3500 and £3700. In the interval, it

has been as low as £1205 ; p. 26. Mr Halliday declares, “ When I first came

to the Tay, the rents of the upper fisheries were then about £ 4000 a-year

for fifteen of the principal fisheries ; and during the time of the stake- nets in

the Tay, twelve of these fishings rented for above £6000 Sterling per annum.”

In reference to the cause of the reduction in Lord Gray’s fishings, he states,

“ Because the upper fishers had joined together, and fished them jointly ; be-

fore that, there was a separation of companies at Perth, but Mr Bell and Mr
Bichardson’s people fished their fishings together as one company ; after that,

there was nobody there to oppose them ; before that time Mr Bell and Mr
llichardson were two opposite companies p. 7L

The evidence of a decrease in the Frith of Tay from the abolition of stake-

nets, is of a more unequivocal kind. Mr Halliday states, that the total pro-

duce of the Tay when the stake-nets were in operation, amounted to between

50.000 and 60,000 salmon ; and he says, “ I do not believe the Tay has pro-

duced, since the discontinuance of the stake-nets, more than from 26,000 to

28.000 or 29,000;” p. 7L Mr Johnstone says, “ Some of the properties that

produced 2000 or 3000 salmon, and even 4009 a-year, are now not fished at

all p. 42. Before the use of stake-nets, he says that the river fisheries pro-

duced annually about 39,000 salmon, and the frith fisheries about 4000 ; but

that, by the use of stake-nets, the frith fishery rose to 30,000. It follows

that, since 1812, 26,000 salmon, besides grilses, have annually been lost to the

public.

The increase in the produce of the fisheries in those places Avhere stake-

nets have been erected, is equally manifest. Mr Johnstone says, “ I have

caught above 500 salmon and grilses in one stake-net, and at one time, far from

any river;” p. 47. “ We have caught thousands going away from the near-

est river, the Findhorn ;” p. 48. In the Esk at Musselburgh, Mr Halliday

declares, that had he no stake-net, he would lose four or five hundred fish

every year
; p. 76. He says of one in the Forth, “ I think the first tide after

it was put up, we had about twenty-eight or twenty-nine salmon and grilses

in it ;” p. 77-

3. Increase of naturalfoes—-These are limited in the evidence to seals and

grampuses. In regard to the seals, Mr Johnstone says, “ I have often count-

ed between fifty and sixty seals that lie a little from my house summer and

winter. That they feed on the salmon is ascertained. “ I have seen them

chasing, catching, and eating them ;” p. 47. Mr Halliday says, ‘‘ I have obser-

ved from sixty to eighty seals in one flock, and I have seen three or four flocks



and cm the Salmcyii-Fisheries. 355

within my view at Balmerino p- 74. “I have known one seal take six or

eight fish in the course of two hours and a half p. 75. The grampuses ap-

pear in April, and continue till October. They go up and doAvn with the tide.

“ There are some hundreds,” p. 47. Mr Halliday says, “ I have seen as

much salmon in the stomach of a porpoise (grampuses are so called, in the

Tay) as a man could lift ;
’ p. 7d* In reference to the quantity of salmon con-

sumed by these mammalia, he says, “ I have often thought that they destroyed

four or five times more than all the fishermen of the Tay;” p. 75. Since the

removal of the stake-nets, these depredators have increased
; p. 47. 75. Mr

Little states, that there are feAv seals in the Solway (where there are stake-

nets), but that they are numerous in Ireland. The grampuses are in all the

sea-coasts around Scotland and Ireland. It is indeed probable, that, in the

United Kingdom Seas, grampuses devour many more salmon than the inha-

bitants.

4. Cultivation of the Land.—Mr Halliday says, “ Since the lands have been

so much drained, the rivers fall in so fast, that fish cannot get up to the higher

parts of the river so freely as formerly,” p. 82 ; and Mr Little says, “ I con-

sider that the draining of the land in Scotland has been as injurious to the

fishings as the limeing of it. Formerly the small waters, in consequence of

the rains remaining long in the land and in the marshes, were a length of time

in rising and falling ; now they get up very rapidly, and fall very rapidly.

The salmon, when they go up those little rivers to breed, deposit the spawn ;

and, at a season of the year when the spawn ought to rise from the gravel, it

is left dry p. 117. These remarks can only apply to the lower and smaller

streams of our estuaries which flow through the cultivated districts, insignifi-

cant as salmon breeders, but are inapplicable to the higher branches of our

principal rivers, which are fed by the mountains. What drainage has taken

place in the Grampians, the Lammermuirs, or the Cheviots ?

Having thus stated the facts in the natural history of the sal-

mon detailed in this Report, and the evils prevailing in our

fisheries, it is time to advert to the changes in our fishing sys-

tem which seem to be requisite.

1. Close time.—The evidence contained in this Report de-

monstrates the inexpediency of permitting the fishing-season in

rivers to commence before the 1st of May. In April, the

fry are descending in “ tens of thousands,” and must be de-

stroyed by the coble-net in great quantities, if used at all. The
size of the mesh cannot prevent this destruction, since it becomes

oblique while drawing on shore, and the net passes into folds.

But the fry are not the only sulferers. The helts are likewise

cfiptured ; and as the females usually descend at this period,

their death must be unavoidable. Even in May, both fry and

kelts may be destroyed, but the quantity would bear but a small
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proportion to those which had previously reached the sea. The
fishing-season should terminate on the 1st of August. This is

the month when the red fish, or those ready to spawn, begin to

become numerous. The condition of the rivers, in reference to

floods, varying in different seasons, the fishing-season should be

rather early than late, to secure always an abundant supply of

breeding jisli. Were it not for the habits of the river proprie-

tors, strengthened by their vested rights^ the Legislature should

•prevent allfishings in rivers^ as the breeding-ground of salmon,

where the fish execute the duties of parturition, and where the

young are hatched, but where at present the mother is surprised

and taken in her weakness, and her progeny meet an untimely

death.

In estuaries^ and on the sea-shore^ fishing maybe practised at

all seasons, as in such situations neither red fish, kelts, nor fry,

are found. But there is one objection to this freedom, warrant-

ed by the habits of the fish.

The fishing-season should begin and end, in all parts of the

kingdom, on the same day. It is true, that the condition of the

fish varies with the seasons, in different rivers, and in different

parts of the same river. But no law could accommodate itself

to these variable circumstances. Experience here points out the

remedy, having established the nature of the disease. Unless

there be one time, poaching will prevail in the close rivers, and

the produce will, in the market, compete with the fish from the

open rivers. No statute could prevent this smuggling.

2. Establishment qfStake-nets in Estuaries, and on the Sea-

shore.—It has been demonstrated in this Report, that stake-nets

do not injure the fry, and do not capture red fish or kelts.

They are the only efficient engine in estuaries and the sea-shore

(but from their nature not more so than the coble-net in rivers),

and greatly increase the value of the fisheries at those stations.

They do not injure the river-fishings, because they catch fish

not inclined to enter rivers, and at a season when the rivers

are in an unfit state to receive them. They capture the fish

which would otherwise fall a prey to seals and grampuses, and

they serve to reduce the numbers of these depredators. They

are useful in the estuaries, to the shipping as marks, (pp. 50. 79.
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103. 1S6.) ; they employ many hands, (pp. 51. 80. 123.) ; they

educate expert seamen, (pp. 51. 81. 104.)

Sir H. Davy assuming (though destroyed in the evidence)

that salmon belong in fact to the river in which they were spawn-

ed, affect a particular river, and always return to it, declares,

As the old law of the country was framed upon this principle,

salmon-fisheries never having been considered as belonging to

the coasts all stake-nets should be abolished, as they enable per-

sons having no interest in the river to cut off almost entire-

ly the supply of fish p. 145. Without entering into the

rather singular dispute in political economy,—whether British

subjects should be fed with salmon, or the preference given to

seals and grampuses,~"we shall rather advert to the law and. the

reason.^ as laid down by the latter, in reference to stake-nets. Had
Sir Humphry Davy ever examined the old law on the subject, he

never could have risked such a groundless assertion. In Magna
Charta^ he will find these words: ‘‘ Oranes hidelli (wears, or stake-

nets, Coke and Court of Session) deponantur de cetero penitus

per Thamesiam et Medweyam,et per totam Av^^mm^nisi per cos~

teram marisP He will find in 9th Henry III. c. 23. All wears

from henceforth shall be utterly put down by Thames and Med-

way, and through all England, hut only hy the sea-coasts.’’"' And
in 12th Edward IV. c. 7. that all kidels by Thames and Med-

way, and throughout the realm of England, should be taken

av^y (sinoun per les coaster del mear) saving hy the sea-hanhsT

In the statute of Robert I. of Scotland, 1318, c. 12, everything

in reference to wears or fixtures applies to these, in aquis ubi

mare fluit et refluit or, as it is expressed in the act 1424,

c. 11. of King James I. infresclie watteris quhar the sea fillis

and ebbs.” It hence appears, in opposition to Sir Humphry
Davy’s statement, that stake-nets, or engines similar to stahe-^

nets, were permitted on the sea-coast hy the old law qf the coun-

try, though proliibited elsewhere. The reason given, that, by

stake-nets, persons having no 'interest in the salmon, cut off the

supply from the river heritors, to whom in fact they belong, will

be found equally untenable. Let us see to what conclusion

it would naturally lead us. If stake-net fishings, in estu-

aries and on the shore, should be abolished, because fish are

taken in these which belong to the place ‘‘ in which they were

VOL. XIT. XO. 24. APRIL 1825. A a
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spawned,” then no fishings should be allowed, even in a rivei\

below the lowest spaxming-forf such as Lord Gray’s, where

there is no spawning-ground. Again, upon the same principle,

no fishing should be allowed, even at the lowest spawning-ford,

because the proprietor may capture fish there in which he has

no interest, which were not spav/ned on his ground, but which

in fact belong to a higher ford. Hence, the Town of Perth

should not be permitted to, fish their fords, least they catch (as

they would do) salmon belonging to the spawning-fords of his

Grace of Athole. The proprietor of the uppermost spawning-

ford is alone safe from this objection (though a straggler from a

losver ford would occasionally find its way into his net), and

should he the only fisher in the river^—a conclusion which the

deservedly celebrated individual did not probably anticipate. It

seems necessary to speak freely, lest the influence of name

should give currency to mistake.

The determination of the stations where stake-nets may with

propriety be erected, near the mouths of rivers, seems not as yet

to have occupied much of the attention of the Committee. Mr
Little, indeed, is the only witness who delivers his opinion on

the subject. He assumes, as had been proven in the Tay case

by that acute engineer Mr Jardine, that the river ends at that

pomt in the head of a frith where the sea is continually ebbing

or flowing, or, to speak plainly, at low-xmier marie; and he

says, above that place, or within half a mile from it, down the

estuary, or along the coast, no stake- nets should be allowed

p. 1^^3. This pointy w^e may observe, must vary more or less

in different rivers, from the mean level of the ocean, according

to the size of the aperture or mouth of the estuary through

which the tide enters and retires, and the quantity of water

in the river opposed to it. A slight difference must likev^ise

prevail between the low-water of spring-tides and of neap-tides,

though Mr Jardine has proven, that the horizontal lines repre-

senting these gradually approximate in retiring from the mouth

of an estuary to its head. But these differences do not perhaps

deserve any very serious consideration. Indeed, w*e see no ob-

jection to the use of stake-nets every where below this point.

The fry and the kelts would not be taken by them, and as the

channel or stream would be clear, no fish intent on ascending

would be prevented. But it does not appear upon what prin-
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clple Mr Little wishes to have half a mile, any moreMhaii ten

miles, kept clear of stake-nets. No two rivers are alike. The

half mile woxAA havewery different powers^ in those rivers which

have intervening estuaries, and in such as enter the sea directly.

The Spey and the Tweed would be placed in different circum-

stances from the Tay and the Forth. Besides, by such a rule,

the proprietor of a small stream joining the sea directly, would

have it in his power to injure the property of his neighbours,

through an extent of a mile of coast, by preventing the erection

of stake-nets, and probably in the only bay or spot for twenty

miles where they could conveniently be placed. We again re-

peat, that stake-nets could do no injury to fry and foul fish, if not

erected in rivers or friths higher than low-water mark. Above

this point, the net and coble is an effcient engine ; below this

point it possesses but feeble powers. Above this point, the

stake-net would interfere with the channel or stream ; below this

point, it could only capture fish floating with the tide. Proprietors

would thus be able to avail themselves of the natural advantages

of their respective estates, without injury to others.

fS. Removal of Obstructions .—Under this head, the condition

of dam-dikes deserves the consideration of the Legislature.

Openings should be made, through which the water may flow at

stated periods, so as to allow of the ascent of red fish, and the

descent of kelts and fry to the sea; p. 119. In reference to the

destruction of fry at mills, the following recommendation by Mr
Halliday merits consideration : Placing a heck across the nar-

row part of the dam, and making a sluice through the dam-

dike, at the upper side of the heck, would allow the fry to pass

down the sluice into the bed of the river, and the heck would .

prevent the fry going down the mill-dam.’’’— If the heck was

properly constructed, by placing it slanting, the under part of

it inclining up the water, and the upper part of it down, it would

raise all the dirt to the surface of the water p. 67. No wicker-

work, or any similar obstruction, should be allow^ed to remain

on stake-nets or cruives during the close season. The river

should be free.

4. Punishment q/' Poachers .—Many laws occur in the statute-

book on this subject, but they seem to be inapplicable. Hence,

even the appointment of water-bailiffs is not successful in pre-

2A a
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serving the fisheries during the close season. Mr Wilson says^

“ at this very time we are expending about L. 600 a-year for

the protection of the Tweed, and to very little purpose p. 11.

Premiums should be offered to encourage fishers to destroy seals^

grampuses, and even porpoises, as the latter probably devour

the fry.

Judging from the evidence contained in this Report, we have

no hesitation in asserting, that were the limits of close time deter-

mined hy the habits of the fish^ stake-nets erected in suitable sta-

tions, obstructions removed, and poaching checked, our rivers

and shores may be made to yield four times more salmon than

they do at present, and the increase of the breed be promoted.

We trust the Committee will resume its labours this session of

Parliament ; and, should the results be as interesting as the

present Report, we may feel disposed to lay a digest of the evi-

dence again before our readers.

Feb. 17. 1825.

Art. XVIII.

—

An Essay on the Composition of the Ancient

Earthen Vases
^
commonly hnown by the name (fEtruscan.

Read before the Royal Society of Gottingen. By Profes-

sor Hausmann.—(Translated from the Latin ^).

The ancient painted vases, chiefly dug up in many districts

of Lower Italy, have excited much interest among the learned

and the admirers of ancient art. While the elegance and di-

versity of their forms, together with the singularity and boldness

of their figures, delight the eye of the beholder, the variety of

design and subject in the paintings with which they are deco-

rated, equally conduce to the illustration of mythology, history

and ancient art. The investigation of these paintings has al-

ready contributed in no small degree to improve our knowledge

of antiquity
; nor has the imitation of the forms of those vases

been less a source of profit as applied to the art of pottery.

* A copy of this interesting memoir, published by the Royal Society of Got-

tingen, was sent by the Author for insertion in the .Tournal,
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The famous Wedgwood-ware owes its celebrity as much to the

successful imitation of the forms of those vases as to the excel-

lence of its material. In like manner, the beautiful ornaments

observed upon these vases, have, in our times, been transferred

to the subjects of many other arts and have been employed for

the decoration of buildings, rooms, furniture, articles of dress,

and other works of luxury ; insomuch, that antique forms have

become so common in modern art, that their origin has been

nearly forgotten. Although ancient art has, in this manner,

made its way into the shops of potters and other artificers, and

even into our drawing-rooms, yet the scientific study of techno-

logy, and the history of the mechanical and chemical arts, have

hitherto been little advanced by the investigation of those an-

cient vases. In the writings of the ancients we scarcely find

any passages in which positive ^mention is made of them ; and

none, in so far as I know, where their composition is spoken of.

This point, therefore, can only be ascertained by an accurate

examination of the vases themselves. During a journey which

I made last year through Italy, I had opportunities of exa-

mining the splendid collections of those vases which adorn the

museums of Florence, Rome, and Naples. The pleasure de-

rived from this investigation was much augmented by some

observations which it suggested to me regarding their com-

position. The little that I have learned with regard to this

' subject, either during my journey or from subsequent observa-

tions and experiments, I shall endeavour to expose in the fol-

lowing essay.

Sect. I. Of the Vases^ commonly called Etruscan, in general,

—We shall confine ourselves to the vases commonly called

Etrusean, although the greater part of them are not of Etrus-^

can but of Grecian origin. The celebrated Winhelmann was

the first who refuted the opinion chiefly supported by Gorius

and Buonarotti, that these painted vases of pottery-ware had

been manufactured in ancient Etruria But ailthough it can-

not be denied that the greatest quantity of vases has been dug
up in those parts of Italy and Sicily which were formerly inha-

Geschichte der Kunst, p. 193. et seq.



362 Prof. Hausmaiin on the Composition of the Aiicient

bited by the Greeks, nor that the style of their paintings and

their inscriptions sufficiently demonstrate their Grecian origin

;

yet it is probable, that the art of fabricating painted vessels of

earthen-ware was not confined to that portion of Italy, but al-

so extended to other districts, since, in many places remote from

it, vases of the same general desciiption have been dug up,

which, however, possess so much diversity of character, with re-

gard to their forms and paintings, as to induce the inference,

that they had not been transmitted to those parts by commerce.

Nor was this art confined to ancient Italy alone, but was also

practised in Greece and thence made its way into some of the

neighbouring districts of Pontus -^h. The painted vases found

in these countries are essentially the same as those discovered in

Italy.

The vases found in different parts and situations of Italy differ

more or less from each other, both with respect to the quality

of their material, and to the workmanship and style of painting

;

the cause of which difference is to be sought for in the different

natural qualities of the materials, or in a different degree of per-

fection in the art. For the art of forming vases of pottery-ware,

and of ornamenting them with paintings, may not only have ex-

isted in various degrees of perfection in different places at the

same time, but the state of this art had also, without doubt,

been very different at different periods. And not only have

earthen vases of very different degrees of fineness been manu-

factured at the same time and in the same places, but also plain

vases, without any paintings, in all other essential respects agree-

ing with the painted ones, and destined for the same general

purposes.

Of the painted earthen vases, dug up in different parts of

Italy, those found in Lower Italy and Sicily are the finest. The

best of all, however, are those found at Nola^ both in respect to

the excellence of their materials, and the elegance of their forms,

together with the beauty of the paintings and tlie lustre of their

varnish-like coating. Many of them are so perfectly preserved.

* Clarke’s Travels, vol. iv.—Walpole Memoirs. 2d Edit.—Antiq. of Athens,

p. 322.—Ritter’s Vorhalle Eiiropaischer Vdlkergeschichten von Herodotus, p. 232.

-j- Ritter, as above, p. 231.
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that you might imagine them newly made. Next to the Nola

vases, are those of Locria and Agrigentum. Many vases have

also been found near Pestum, the ancient Capua (now S. Ma-

ria di Capua), Sancta Agatha Sothorum, Trebbia, Aversa,

Avella, Tarentum, and in some other places of Apulia^ and of

the Neapolitan province named Abi'iizzo^ the greater number of

which are remarkable for their beauty. Of late years, vases

have also been dug up in the vicinity of the cities of Angi and

Pomarico in Calabria^. The largest and best collection of vases,

found in these and other places of Lower Italy and Sicily, ar-

ranged most elegantly and in the best order, is preserved in the

Royal Museum of Naples; this collection has, of late, been much

enlarged by the purchase of the extensive one made at Nola, be-

longing to the family of Vizenzio. Of the private collections at

Naples, the most remarkable is that of the Archbishop of Ta-

rentum, which is preserved at his seat near Portici, elegantly

adorned with the choicest works of ancient and modern art; and

what renders this collection still more deserving of attention is,

that it is illustrated by a learned description drawn up by its

accomplished proprietor himself. A great number of vases, dug-

up in Lower Italy, have also been deposited in the Vatican

Library at Rome, and the public Museum of Florence.

In the middle part of Italy painted vases have been found

much more rarely. In some places of ancient Etruria, as for

example, near VQltena sLwdi the cities of Chkisi, Viterbo., and Cor-

neto, a few were formerly dug up, some of which are preserved

in the Florentine Museum The true Etruscan vases may

be distinguished from others by the inferior quality of their ma-

terials, by the dulness of their coating, but especially by,the

greater rudeness of their forms and painting, as well as by cer-

tain characters of the representations peculiar to the ancient

Etruscan art
if.

These differences may be very clearly seen in

* Millingen, Peintures ant. et ined. de Vases Grecs, p. vii.

*|* Fea ad Winkelmannum^ t. i. p. 215.

—

Meyer in Boettiger's work, entitled

Griechische Vasengemalge, i, ii. p. 5. 20—Peintures de vases antiques vulgairement

appelles Etrusques, gravees par A. Clener ; accomp. d’Explications par A. L. Mil-

lin. 1808. vol, i. p. 6. note 34.

J Lanzi de vasi anticlii dipuiti, volgarmente chiamati Etrusclu. Dissertazioni

tre. p, 23.
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the Florentine Collection, where authentic Etruscan vases are

placed in the same apartment with others of Grecian origin. In

the great collection at Naples, I was shown only a single muti-

lated true Etruscan vase.

No vestiges of ancient painted vases have, in so far as I know^

been found in Italy to the north of the Appenines. Those which

are preserved in the Museums of Bononia, Turin^ and other

cities of northern Italy, have migrated into those parts from

southern Italy»

It is not my design, in this treatise, to institute any inquiry

into the periods at which these vases were manufactured, not

only because investigations have already been made with respect

to this point by many authors of great learning, but especially

also because the settlement of it would involve an examination,

entirely foreign to my views, of the various inscriptions observ-

ed on those vases, as well as of the subjects and characters of

the paintings. It is undoubtedly more easy to discover the pe-

riod up to which these vases may have been fabricated, than the

time at which the art, commonly considered as of Grecian in-

vention, but assuredly possessed of claims to a much higher an-

tiquity took its origin. It seems not improbable, that the

latest period at which these vessels were manufactured in Italy,

was the time of the civil wars
-f*.

The Roman vases, of later

periods, dug up in many parts of Italy, as at Nola^ Pompeii

and Rome^ have a very different character. They have no paint-

ings, but are frequently ornamented with raised figures, and

usually have a red coating ; characters which are also observed

in the Roman vases dug up in some parts of Germany and

France.

To a later period also belong the vases dug up in great quan-

tity near Aretium, so far down as the time of VasariusX^ many

of which are preserved in the Florentine Museum. These vases

have a red or blackish coating, and, in other respects, are of simi-

lar composition with the older Etruscan vases §, with which they

are sometimes confounded. It seems not improbable, that they

belong to the Aretine vases, so highly esteemed in ancient times,

* Ritter, 1. cit. p. 230. + Millingen, Peintures antiques, p. 8.

$ Lanzi, 1. c. p. 39. § Ibid. p. 37.
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which have been praised by Martial and taken notice of by

Pliny *[- and Isidorus^ although it is difficult to arrive at any

certainty with regard to this point

The painted earthen vessels of Grecian origin, which have

been found in Lower Italy, seem to be of different ages. Ac-

cording to the opinion of the celebrated Millingen and some

other antiquarians, an opinion which seems to be well grounded,

the vases commonly, but incorrectly, called Egyptian^ whose

paintings are of a dusky red colour upon a yellow ground, in

which condition some vases have also been dug up in Greece, are

the most ancient. The vases, commonly called Sicilian^ which

have black paintings upon a reddish yellow ground, are, accord

ing to the same opinion, less ancient, but more so than the vases

with reddish -yellow figures and ornaments upon a black ground,

which are the most common of all
||. This opinion has indeed

been lately opposed by the celebrated Rossi^ who has shown the

vases with black figures to be of the same age with the rest ^ :

his arguments, however, do not seem to invalidate the former

opinion

Many vases, either having no paintings at all, or, instead of

figures, having other singular ornaments, have been dug up,

both along with painted vases and by themselves, not only in

Lower Italy, but also in ancient Etruria, which have either the

natural colour of burnt clay, or a black coating, or have been

manufactured of clay evidently mixed with some black matter.

The ornaments upon the black vases are very frequently of a

white colour, sometimes yellow or red. Not only the forms, but

also the colours, of the black coating and ornaments, as well as

the other circumstances, correspond with those which are ob-

served in vases, adorned with more perfect and more complex

paintings ; from which it may be supposed that these ruder and

less elegant vases are of the same age and manufacture with

those more beautiful productions of art, which, without doubt,

* Lib. xiv. Ep. 98. *{- Hist. Nat. Lib. xxxv. cap. 12,

X Origin, 1. xx, cap. 4.

§ Meyer in Boettinger\ work, Griechische Vasengemalde, 1. 2, p. 17.

|j
Millengen, Peintures Antiques de Vases Grecs, p. iv. v.

^ Ibid. Third letter addressed to M, Millingen by the Chev. Rossi,

Gottingische gelehrte Anzeign, 1820, p. 739.
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were more highly esteemed in ancient, as they are in modern

times.

The vases dug up in Lower Italy are found in Grecian sepul-

chres more or less concealed beneath the surface of the ground,

and constructed of stone in a rectangular form, placed near the

remains of the dead body, and sometimes also suspended upon

the walls ; as is clearly shewn by the excellent representations de-

lineated by Knipius, added to Teischbein’s plates of vases, as well

as by the accurately executed models exposed in the royal collec-

tion of vases at Naples. Many vases are often found in the same

sepulchre, of various sizes and qualities. Some of these sepulchres,

which are small, and constructed of rough stones, usually con-

tain a smaller number of a coarser kind. In other sepulchres of

larger size, constructed of hewn stones, and covered over with

slabs like the roof of a house, some of which I have seen before

the gates of the ancient Passtum, vases of superior quality are

found in greater number Sometimes they occur in their ori-

ginal position, and in a perfect state of preservation ; at other

times, however, they are crushed and destroyed. Some of them

have retained in a surprising degree their polish and original

colours; others, especially those dug up in moist places, are

slightly incrusted with a white calcareous substance, easily so-

luble in acids, which has probably been precipitated upon them

from the water that had penetrated through the walls of the se-

pulchre. This preservation of vases, constructed at so remote a

period, of such frail materials, and with so thin a coating, is a

subject of much interest, and not less than the perfection of the

art as practised by the ancients, invites to the investigation of

their mode of formation.

We shall endeavour to distribute the most ancient earthen-

ware vases, whether Greek or Etruscan, according to their mode

of composition, into classes, for the purpose of obtaining a more

distinct perception of their varieties.

We shall place in \hQ Jirst class those vases in which the co-

lour of the clay is natural, without glaze or other coating, or

painting. Of this kind are some vases which were dug up at

* Hamilton in Bocttiger’s Work cited above, I. 1. p. 34.
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Curnce., as well as near S. Agatha Sothorum, along with others

of a black colour

In the second class, we shall place those in which the natural

colour of the clay is somewhat heightened by their having a very

thin glaze or coating f.

To the third class, belong those vases which have been manu-

factured of clay intermixed with black matter. These vases are

found, either simple, that is, without ornaments and paintings-;

or decorated with ornaments, either impressed or in relief; or

they are painted with a white or yellowish colour. Of this de-

scription are many of the vases dug up, not only in Lower Italy,

but also in the districts of ancient Etruria.

To thefourth class belong those vases whose clay is evidently

covered over with a black glaze or coating. Like those of the

third class, they are either simple, or with ornaments either im-

pressed, or painted with a white, yellowish, or red covering.
'

'Th^ffth class may contain those vases, in which, upon a basis

of clay, either of the natural colour, or with a somewhat brighter

glaze, there are ornaments or painted figures of a black colour,

sometimes with impressed lines. These vases, which have been

dug up in various places, although they commonly go by the

name of Sicilian, are either simply painted with black, or orna-

mented with figures, in which the red and white colours are

covered over with black ; of which kind some exquisite vases

have been found, as for example in the vicinity of Psestum.

To the sixth class we shall refer those painted vases, the most

common of all, which have figures and ornaments either of the

natural colour of clay or somewhat heightened, the general

ground, however, and some lines, being black : some of them

are of more simple construction, others are ornamented with

white, red, yellowish or dusky colours.

The seventh class includes those vases of rarer occurrence^ in

which the ground is black, and the figures which are red are laid

* Sul metodo degli Antichi nel dipingere i vasi. Due Lettere del Canonico

Andrea de Jorio al Sig. Cav. M. Galdi, p. 4.

f Jorio, loc. cit. p. 8.
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upon a white colour covering the black, the lines being impressed

so as to penetrate to the black ground

The eighth class we shall appropriate to those very rare vases,

commonly but falsely called Egyptian, in which the ground is

yellowish, and the paintings of a coifee-colour, which, however,

does not cover the ground perfectly, there being sometimes a

covering of white and red colours. These vases, found in Lower

Italy, correspond, in so far as regards the colour of the clay and

paintings, with others discovered in Greece, one of which, that

had been dug up at Athens, is preserved in the Museum of our

University, having been presented to it by the celebrated Eng-

lish traveller Haxvhins.

{To he continued.)

Art. XIX.

—

On the Theoretical Principles and Power (yf

Brown's Gas Machine. By Thomas Tredgold, Civil En-

gineer, &c.

^Lhen a machine is proposed to the public as likely to rival

the steam-engine in power and economy, it becomes necessary

to investigate its principles, in order to be able to give an answer

to the inquiries of one’s employers ; and as the subject is of pub-

lic interest, perhaps a view of the method I followed in the in-

vestigation of the power and expence to produce a given effect

with Mr Brown’s gas machine? may not be wholly uninteresting

to your readers.

The power of this machine is evidently owing to the air in

the cylinder being rarified by the combustion of gas within it.

A similar effect is produced by burning some very inflammable

paper under an inverted bell glass, and letting it down, when

full of flame, into a vessel of water ; the water immediately rises

within the glass, and condenses the rarified air it contained to

about one-third of its volume.

Now, let us suppose the temperature of the water used for

condensation to be 50 degrees, and let t be the temperature of the

* Jorioy loc. cit. p. 5.
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heated air and vapour in the cylinder, when the condensation

takes place, then.
450 + 2^

500
the volume of the air when heat-

ed, its volume at 50° being unity ^
; and the force of air being

inversely as the space it occupies, taking the pressure of the at-

mosphere at 30 inches, we have,

1 •-T^rr^ : : 30 : 30 ^ resistance of the con-

tents of the cylinder when cooled to 50° : consequently

30 =:the power in inches of mercury without

reduction for friction.

Put the grains of combustible matter that will heat one

cubic foot of water one degree ; and as 0.00035 is the specific

heat of air when that of an equal volume of water is unity
-J-,

0.00035 g t will heat one cubic foot of air t degrees ; and if w
be the weight of a cubic foot of the gas or combustible in grains,

, 0.00035
1 r. 1 -11 1 1

•

we nave — ttie volume of gas that will heat the air
W o

in the cylinder when its capacity is denoted by unity.

There will be a loss of heat in warming the cylinder, and the

solid matter against which the flame and heated air must act at

every stroke
; these causes of loss I will not attempt to estimate,

but proceed to compare the gas machine with the steam-engine.

The volume of steam produced by a bushel of coals (84 lb.)

is 14,700 cubic feet, which, when condensed, gives a pressure

equivalent to 26 inches of mercury on the piston. We have

found the pressure on the piston in the gas cylinder to be

30 inches of mercury, under similar circum-

stances ; therefore, that the powers may be equal, and x be the

volume of air to be heated to produce the same effect, we must

have 14700 x^6 = S0x ^ ;

\ 450 -j- ^/
’

14700 X 26

or.

30 A
V 4:50 + tj

= X.

* Principles of Warming and Ventilating^ 2d edit. p. 285.

-{- Idem^ p. 281.
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R f 1 V 1 w 0.00035 iO’ ^ .r -

hut, by our preceding calculation — — =t]ie quails

tity of gas that will heat the volume x of air ; whence,
1 4700 V 90 V O OOO.^.f? i

^— the cubic feet of gas that will pro-

(

1

500 \

V 450 4- ^/
duce the same power as a bushel of coals. This equation re-

duces to
k459j5^^(450-f 0

k; (^— 50) -

But there is obviously a value of f which gives a maximum
effect, or rather a minimum consumption of gas ; therefore, con-

sidering t variable and making the fluxion of this expression

equal to zero, we And t— 208 degrees. If this value of t be in-

serted, the expression becomes-^^^^^^ — the cubic feet of gas

^that will produce the same effect as a bushel of coals.

If pure olefiant gas be used, we have, from Mr Dalton’s ex-

periments ^’=; 35.7 grains; and, according to Dr Thomson’s

tablet, zv= 513.3 grains ; hence, — ^ — ^TO cubic feet of

gas ; from whence we may conclude that 270 feet of the best

oil-gas at the expence of somewhat more than 10s., at the Edin-

burgh price, will be required to do the same work as may be

done by one bushel of Newcastle coals.

For carburetted hydrogen gas, g=z36G5 grains, and w—2dlA
3862 X ^

grains from the same authorities; consequently, ^—^= 482

cubic feet ; and, suppose coal-gas capable of producing the same

effect, then at the Edinburgh price, 482 feet of coal-gas will

cost 5s. 9d., and produce no more power than a bushel of New-

castle coals.

I have made the comparison with the effect produced by a

bushel of coals, because that quantity is about equivalent to the

day’s work of a horse ; that is, a bushel of Newcastle coals per

day is a sufficient quantity for each horse-power of a steam-en-

gine, and the engine day's work is ten hours, while a horse

works only eight hours.

* Dr Thomson''8 System of Chemistry

^

vol. i. p. 148. 5th edition,

f Idem., vol. iii. p. 25.
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The calculations are made for the temperature which affords

the greatest mechanical effect,—but a stranger to these matters

would judge by the degree of vacuum that may be obtained in

the cylinder. To show how far this may be done, we may con-

sider the temperature of flame to be about 1050 degrees
; and

in a small cylinder and with oil-gas, 1 have little doubt but that

it might be filled with a jet of dame of that tempetature, if not

of a much greater one ; but assuming t — 1050°, we have

30^1 — — 20 inches of mercury. The advantage

of this increase of moving force is, however, not so great as to re-

pay the increased consumption of gas to produce it. The ex-

change of steam-boilers for the retorts and gasometers of a gas-

work, will certainly not be esteemed an advantage ; while, for

a locomotive machine, the expence would be so great as to put

it entirely out of question whether it would be better to carry

oil-gas compressed into a 30th of its bulk, or to use a high-pres-

sure engine.

Art. XX .—On the Motions of the Eye. By Charles Bell,

Esq. F, R. S. kc. Read before the Royal Society of Edin-

burgh, March 21. 1825

JN the march and progress of Science, as men choose to call

that slow and painful advance which we make in knowledge,

there seems to be a natural disposition to chide and hunt back

whoever attempts to make a path for himself. While every one

observes with complacency the improvement of the age, indivi-

dual efforts meet with opposition almost amounting to enmity.

To complain of this were about as wise as to lament any physi-

cal and unavoidable annoyance. But it is my apology for en-

croaching on the time of the Society. On any other account, I

ought not to regret that I am brought back to the reconsidera-

tion of a subject which is full of interest.

Some papers of mine appeared in the Philosophical Transac-

tions of Loiidon^ o\\ the Anatomy of the Nervous System; in

which I found it necessary to make some observations on the mo-
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tions of the eye. Principally from respect to that learned body^

I did not enter into all the details necessary to complete the

subject incidentally stated. Dr Brewster^ in a paper read in the

Boyai Society of Edinburgh, has made his remarks on these

papers very freely, and has persuaded himself, that, by rendering

suspicious some of the illustrations of my system, he has under-

mined the whole. In proceeding to ^how how inapplicable his

criticisms are, I shall, at the same time, expose the inaccuracy

of his alleged scientific facts.”

I am not a little startled to find- myself unexpectedly opposed

to a man of Dr BrewstePs philosophical habits, and I am very

reluctant to go into an element where he is so familiar. But I

have sometimes found very little meaning invested with scienti-

fic form, and I think I shall show, in the present instance, that

the truth is more obscured than illustrated by phrases and dia-

grams, which deter the general reader from entering on the sub-

ject.

It will be necessary, in thefirst place, to assign due import-

ance to the sense of muscular exertion; a subject which Dr
Brewster treats, not only with inaccuracy, but with such chasms in

the course of his argument, as to throw obscurity over the whole

matter. I shall then examine the optical phenomena ; where

the inaccuracies are such, that were I interested in the discus-

sions in which this gentleman is engaged, I should hold it to be

a duty not to leave one of his positions, however wrapt up in

the form of mathematical reasoning, without a thorough exami-

nation.

My original statement was to this effect : That not only are

our ideas formed by a comparison of the different signs present-

ed to us through the senses, but that there is a power in the

body, which, though not called a sense, is superior to all the

senses, in the precision which it gives to our perception ; bestow-

ing on us accurate ideas of distance, of space, of form, and sub-

stance : That the muscular frame, and that sense which we pos-

sess of the muscular frame in action, gives us this power : That

the sense of vision in the eye is imperfect, until aided by mus-

cular motion, as the sense of touch in the hand would inform us

of nothing without the motions of the hand : That hardness,

and softness, and smoothness, and angularity, are properties
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tif matter not known to us merely by the sense of touch, but

by that sense, aided by the motions of the hand, of which mo-

tions we are sensible ;
that the entire and complete exercise of

the sense of toucli comprehends a comparison of the exercise of

the nerve of touch with the consciousness of, or the sensibility to,

the muscular motion which accompanies it ; and that, without

this combination, the sense of touch would not be entitled to the

name of the geometrical sense.

Following out this subject, I showed that it is possible to

make the image of an object permanent on the retina, after the

object itself is withdrawn from the eye ; that the image or

phantom in the eye is stationary, whilst the eye-ball is at

rest ; but that the slightest exertion of the voluntary muscles of

the eye makes a change on the apparent position of that image,

as it not Only follows the motions of the body and the headj

if we are conscious of these motions ; but, even when the head

is fixed, if the muscles of the eye are in action, the place of

that image appears to be changed, whilst it is actually fixed on

the same spot of the retina.

A man holds a ball in his hand ; he does not see it, he only

feels it. By what power is it, that he knows whether he hold^

that ball before him, or behind him Y' None of the five senses

can aid him here : ke knows it by means of his consciousness,

first, of the exercise of the organ of touch,—secondly, through

the sensibility to muscular action. The action 'of the muscles

of the arm is combined with the Sense of touch in the idea,

formed in the mind. So, when the image is fixed upon the

panded nerve of the eye, if the muscles strain to the right side'

or to the left, the position of the image appears to make a cor-^

responding change,—because the mind is contemplating two

operations ; the impression on the nerve, and the action of the'

muscles.

In the course of this investigation, I had found a case in my
hospital, where the eye had lost the power of the muscles, with-

out losing the power of the optic nerve ; and I had stated that

the vision was entire, obviously meaning the possession of that

sense which belongs to the optic nerve, in contradistinction to

the other offices of the eye. Dr Brewster calls his reasoning oii

this passage the reductio ad ahsurdum.

VGL. XII. NO. APEIL 1825, B b
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That gentleman has failed to observe the difference between

vision while yet unexercised and uneducated, if one may say so,

and after the impressions upon the eye have become, by long

experience, the signs of the qualities and positions of bodies, the

knowledge of which is gained through the other senses and the

operations of the muscular frame.

If I operate upon an infant, it may express paiuj, but it makes

no effort to remove my hand. That motion which appears to us

so natural, is the effect of education and experience. The candle

before a child seems to enliven every faculty of its nature ; but

it cannot follow that candle with its eyes when it is moved, un-

til repeated experience has taught it to combine the action of the

muscles with the exercise of the sense.

If the eye of the patient, above alluded to, had been in its ori-

ginal and unexercised condition, the vision would have been im-

perfect in every respect, because the sign in the eye would have

had no meaning ; but as it was, it could not be called perfect,

since it was incapable of ranging round the outline of an image,

or of following and corresponding with the other eye.

We may pursue this subject a little further. When looking

to an object in the country, we judge of its distance and place,

by an operation as near to a trigonometrical • survey as can be.

The eye moves from hill to tree, from the steeple to the castle

;

and, by knowing their relative positions, we form an estimate of

the situation and size of the object beyond them. How much

we owe to the motions of the eye, we may know by cutting off

the operation of the muscles, in looking through a tube. We
then judge imperfectly of place and distance, and know no-

thing of them but by the degree of obscurity proceeding from

the intervening atmosphere.

The same thing is illustrated, in looking on a panorama ; for

there we have before us the shades and colours of natural ob-

jects, which are their signs, but the means of comparison being

carefully cut off, we suffer ourselves to be deluded.

In short, it is clear to demonstration, that the eye is in conti-

nual motion, making comparison of distances and angles, and

thus informing us of that which we should never know, without

the combination of the sense of vision with muscular activity.

Even in the most minute object we examine, the eye travels over
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its outline; and, jnoving from point to point, the figure is as-

certained by the same operation by which we have been in-

formed of its distance’ from us, and its relation to other objects.

Our motions to and from an object, and the movements of the

hand and the head, all aid in perfecting the vision. But, in the .

papers which Dr Brewster has criticised, I was treating of the

nerves of the orbit, and I had occasion to speak only of the

muscles of the eye.

teut to return to the ofiices of the eye. This continual actk

vity and searching motion of the eyeball, is owing to a well

known property in the retina,— the more exquisite sensibility in

that part of it which is directly in the axis of vision. When we

look upon a scene or upon a wall, we see only a small part of it

perfectly, whilst the objects around are presented to the eye in

comparative obscurity. But, with a motion rapid as thought^

the centre of the retina is opposed to all the objects in the field

successively ; and with a glance, of which, in one sense, we are

scarcely conscious, the whole appears equally vivid.

If, however, by an effort, we try to fix the eye upon a spot,

we shall be aware that the surrounding objects are imperfectly

seen ; and, at the same time, we shall be made sensible of the rest-

lessness of the eye to search out whatever is obscure. It is this

propensity to penetrate what is obscure, that makes the eye-ball

roll continually, when, from a morbid state of the retina, objects

in one part of the field of vision appear covered with a cloud.

There is an uncontrollable effort of the eye to present its axis

towards the objects thus obscured ; and it is in this manner that

we continually follow what appears a cloud, and which, by the

motion of the eye, as necessarily flies from us.

To controvert my opinion. Dr Brewster has placed himself

upon a stool which revolves; and is at the pains to have a

leathern belt, and a friend to turn him round. I am truly at a

loss to know whether the Doctor has placed himself here in per-

fect philosophical simplicity and singleness of heart. However

that may be, thus he concludes : That the notion of place or

relation depends on the muscles of the assistant’s arm, conveyed

by some sympathetic action to the observer’s eye, along the

leathern belt,—a result so inadmissible,” &c.

Is it possible that Dr Brewster, with the advantage of the

B b 2
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society of Edinburgh around him, can be so totally ignorant of

this subject ? When a man stands or sits, he exercises the ten-

sion of the whole muscular frame, to the motions of which he

is minutely sensible, and without which he would fall like one

dead or drunk. He stands or walks by a fine adjustment of the

muscles to the balancing of the body. It is quite obvious, that

he cannot do this, without a consciousness or sense in the mus-

cular frame. It is by the same power that he knows the posi-

tion of his body, whether in motion or at rest. If he be twitched

round, violeixie is done to these balancing powers, and a distur-

bance occasioned to the muscular system, which gives him as live-

ly a conviction of the change, as if it came to him through all the

five senses. And, if placed upon a stool, although the experi-

menter should be so careful as to apply a leathern belt, and an

assistant to turn him round, he will be conscious of such verti-

cal motion ; and whether he closes his eyes the while, or not, he

will be conscious that he is turning, by a succession of lesser

motions, to the four sides of the room ; and if there be an im-

pression of an image on his eye, it will appear to be on that side

of the wall to which he has turned.

It is ill the course of the same singular mode of argument

that Dr Brewster thus expresses himself. “ Let the observer,

with a spectral impression on his retina, close his eye, and turn

round his head, either in a vertical or a horizontal plane, by the

muscles c^'his nech alone. It will now be found, that the spec-

trum follows the motion of the head ; and hence we must con-

clude, that the motion of place or relation depends on the exer-

cise of the muscles of the neck, as those of the eyeball have

been entirely at rest.” If it were not addressed to this learned

Society, I should imagine he was here trifling with us. If a

spectrum upon the eye appears before us, it will continue before

us in whatever way we turn ; and, I have little doubt, I shall

be excused for not having said so in my original paper.

I repeat, that, what I conceived it necessary to prove was,

that the eye, with its apparatus of muscles, has the power of

conveying the idea of the phantom in different positions, accord-

ing to the operations of its muscles,, and independent of the mo
tions of the head or body.

By the extraordinary resistance of a man of Dr BrewsteiV
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general information, I begin to think there was more novelty in

proving this fact than I at first conceived.

I shall, in the second place, examine the observations of Dr
Brewster, which he introduces to the philosophical public as

“ scientificfacts.

In the papers referred to, I had shewn, that, if w^e look upon

an illuminated object until its image is permanent in the bottom

of the eye, the phantom moves with the motion of the eye, if

that motion be performed'by the voluntary muscles of the eye-

ball. But if the eye-ball be moved by the finger, the phantom

will remain stationary, while the ball itself is in passive motion.

Dr Brewster proposes to prove, that the spectrum or phan-

tom is by no means immoveable, and that it moves the precise

degree it ought to move. The diagram by which he would per-

suade us of tills is given in Plate XI. Fig. 1. Let A be the

eye of the observer, and O an internal object, whose image at P
is seen along the axis of vision POM. Let the eye be pushed

upwards, suppose y^^th of an inch into the position B, the ex-

ternal object O remaining fixed. The image of O, upon the re-

tina, will now be raised from P to Q, in the elevated eye at B.

Hence the object will now be seen in the direction QON, having

descended by the elevation of the eye from M to N.

Let the eye be now brought back to its original position A,

and let the object O be the lamp, with ground glass, used by

Mr Bell. The spectral impression will therefore be made up-

on the retina at P, and will remain on that spot till it is effaced.

If the eye A is noiv raised to B, the impression will still be at P
in the elevated eye, having risen only /oth of an inch, or the

height through which the eye has been raised by pressure. This

small space is not very visible to an ordinary observer,” &c.

How could Dr Brewster conceive, that we could push the

eye-ball aside, without its revolving on its centre ? What we

have above all to admire in the position of the eye-ball, is the

manner in which it is poised, and prepared to revolve on the

slightest action of its muscles, or lateral pressure. But we must

prove that it actually does revolve in this very experiment.

It will be observed, that, in this diagram of Dr Brewster’s,

the line of the axis of the eye, when the organ is pushed aside,
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is parallel to the direction in which it was before it was dls«

placed,—a thing impossible.

If you go to a distance from the candle and repeatedly press

or strike the ball of the eye with the point of the finger, the

light will seem to move and dance, through a considerable space,

say a foot. Move close to the candle, and do the same, and the

light will not seem to move half an inch. The reason is this.

Let A (fig, 2.) be the centre, on which the eyeball revolves,

its revolution will be attended with an appearance of motion in

the body B, through a certain portion of the smaller sphere of

vision C, D. But if the body be distant as E, it will appear

to move, as the figure indicates, through a corresponding portion

of a larger sphere of vision E G. Exactly the reverse would

take place if the axis of the eye moved from one parallel to an-

other : That is to say, the motion of the eyeball, which gives

the apparent motion to the object, would be great, if the object

were nearer the eye, and would be as nothing if removed to a

distance. Thus we are inibrmed, that when the eye-ball is

moved whether covered by the eyelids or not, it revolves upon

its centre ; and, therefore, the diagram of Dr Brewster, however

ingeniously reared, is founded on antecedent propositions which

are false. Having cleared a\vay this obstruction, I resume my
original position.

If aa^ impression is made upon the retina, and the eye be

shut or in darkness, and a voluntary muscular effort be made

with tjie eye, the image or phantom will seem to change its

place in a direction corresponding with the effort. But if the

eye-ball suffer any change of place or revolution from any other

cause than voluntary effort, the image or phantom will retain

its place, the mind taking no. cognizance of that motion.

The next observation of mine, which Dr Brewster opposes,

regards the motion of the eye-lids. When we wink or close the

eye to lubricate the cornea, or render it fit for vision, I have as-

serted, that, at the same instant, the eye-ball is turned up, and

that, without this, it would not be thoroughly lubricated and

washed, and that the fluid would be left upon the cornea suf-

fusing the vision.

Dr Brewster observes, Unfortunately for these views, the

clearing away of the lubricating fluid, which is left in the groove
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between the closed eye-lids, has not been accomplished by Almigh-

ty wisdom. Those who are familiar with this class of experiments,

will have no difficulty in observing the ridge ofaccumulated fluid

remaining after the eye is opened, and gradually falling to its

level.'” Who would not believe, that Dr Brewster and his philo-

sophical friends had actually seen the water running down the

face of the cornea, and in their own eyes, too ; thus stating an

imperfection of the eye, at the very moment that they were us-

ing it with such perfection as to discover what we cannot see.

This, in the proper sense of the word, is a complete hallucina-

tion. Physiologists did at one time conceive, that, when we see

spots or lucid circles falling before the eye, it must be from the

dropping of the water over the face of the cornea^ whereas it

has been proved by the most satisfactory suite of experiments,

that these circles and spots proceed from an afiection of the

retina, and that their apparent motion is owing to the motion of

the eye-ball.

Dr Brewster proceeds to illustrate the subject by one of those

imposing figures, which the common reader takes as demon-

stration. Let the eye be directed to a small point of light,

such as the image of a candle diminished by reflection, from a

convex surface, and let this image be brought near the eye, so

that the pencils of rays, which diverge from it, may have their

foci a great way behind the retina when the eye is open ; the

image of this luminous point will be a circular disc, or a section

of the cone of rays formed by the refraction of the eye. If,

when looking at this circular disc and power at A, (PI. XI.

Fig %,) we shut the eyelids, and then open ;them gradually,

examining, at the same time, the appearance of the disc, we shall

at first observe it to have the compressed form shown at B, oc-

casioned by the ridge of fluid, and then gradually extending it-

self into its regular scircular form.””

The proposition affirmed is, that there is a ridge of fluid

which gradually falls down upon the face of the cornea. It is not

seen, but its presence is assumed from a certain change in the

figure of an object. To have a definite idea of the point under

consid^ation, let us suppose that there is such a ridge of fluid,

let us give it a visible magnitude, and let us consider what would

be its effects.
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Let A B (fig. 4.) be the convexity of the cornea, and C the see*,

tipn of the ridge of fluid ; it is obvious that, as a magnifying lens,

it would elongate the object; as it is not a drop, but a ridge, it

would elongate the object in the perpendicular, and not magnify

it regularly. Dr Brewster’s circular object would become changed

in a direction opposite to what he has represented. Presuming

that he has reasoned ill, and observed justly; something there

must be acting like a concave glass instead of a convex lens. I

should suppose that the fluid attracted by the margin of the eye-

lid had taken a concave form, so as to compress the circular figure

as represented by Dr Brewster ; but I believe the shape of the

margin of the eyelid will prevent the ray of light from striking up-

on this fluid in the angle betwixt the cornea and the eyelid. I be-

lieve the .eflect contemplated, proceeds from another cause alto-

gether. Something in this experiment disperses the rays, or, to

speak more accurately, diminishes their convergence, and throvvs

the image of the object, as it is the license of optical writers to

express it, behind the retina. When the disc is extended in

one diameter, the rays from it must have been refracted, so as

tp magnify the object. When the object is seen compressed, a

contrary influence must be in operation ; the rays must have

been dispersed, and the object diminished in that diameter.

We every day witness in those who are near-sighted the at-

tempt to diminish the convergence of the rays by peering

through the shut eyelids. The fact is, I must therefore })re-

sume, when Dr Brewster looked at this object with his eyelids

nearly shut, the rays from the object were attracted by the eye-

laslies, and the image took that irregular figure which he has

represented.

It will save Dr Brewster infinite trouble, if, w'hen he sees what

he supposes an attempt in the human structure, he will commence

his speculations on the idea, that this intention is perfectly ful-

filled. As to the present inquiry, he may rest satisfied, that

when the eye was endowed with sensibility, that the eyelids

might be regularly moved under that influence, the Power

which bestowed sensibility, a property of life, did not leave the

mechanism imperfect ; and that there is no superfluous moisture

left to fall down on the surface of the eye, unless when intended
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for other essential purposes than that of merely lubricating the

cornea.

The last observation of mine which Pr Brewster contradicts, is,

that the eyeball revolves a certain degree upwards when the eyelids

are shut. Daily experience of things, which, in all probability,

do not present them selves to that gentleman, authorise my con-

clusion. I am surprised that he did not sooner notice the;

fact, and that gentlemen do not understand the subject when it

is put before them.

Experiments on this subject require very particular attention.

If a person, with whom we are conversing, is asked to shut his:.

eye, the axis of the eye-ball continues to be directed towards you

i^s long as that person is conscious that you are looking at him,

or is attentive to your discourse. Even when the eyes are shut,

if the person has his mind awake, the eye-bail will continue in

motion, and correspond with the ideas in the mind. This is the

reason I apprehend that my friend Dr Knox has rather con-

firmed Dr Brewster in his misconception.

In the winking motions of the eye-lids, for the purpose of

brushing the surface of the cornea, the motion of the eye-lid is

more rapid than thought, and difficult to observe. But the gra-

dual yielding up of the controul of the eye-ball, on the approach

of sleep or insensibility, from whatever cause, is a thing so cu-

rious in itself, and so clear to demonstration, that I must ex-

press my surprise that ingenious men will rather deny the fact,

than prosecute it in all its bearings.

But why should Dr Brewster take the facts of a case as stated

by me, and which seem, to superficial observation, against my ar-

gument, and omit to notice that part of the statement which is in

my favour. Is not this as if he preferred the pride of victory,

and were more the advocate of liis cause than of philosophy ? In

the case to which he has drawn the attention of the Society, the

patient had lost the power of moving the eye-ball, and by far

the most important circumstance of that case was, that when he

shut his eyes the red light came through the eye-lid of the eye

that was imperfect. How is this to be accounted for, unless we
suppose that the cornea of the sound eye was turned up, whilst

the other was in its fixed position ?

Any one can confirm this fact by dosing his eye-lids and
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looking through them ; that is, making an effort of attention to

the red light which comes through them. Let him then make

an effort to close his eye-lids, and that red light will disap-

pear. And this will be found to be the case, although the eye-

lids be stretched with the finger so as to prevent all corrugation of

the skin ofthe eye-lid. If this experiment be made on the eye of a

friend, the cornea being visible through the stretched eye-lid, it

will be seen to ascend upon every renewed effort to close the eye.

In my former paper I had stated, that, by an affection of the

nerve of the face, the eye-lid remained open and fixed whilst the

eye-ball retained its motion. Within these twenty-four hours I

have had a case communicated to me of this kind. The physician

at first conceived, that when his patient attempted to close his eyes

the one eye went down and the other went up ! But when he

was requested to make more particular observation, he then

found that when the eye-lids of the sound eye were closed, the

cornea of the other eye was seen to turn up. Here the eye-

ball performed its part of the office, but the eye-lids were im-

moveable.

Dr Brewster must now be satisfied that I have taken his advice,

and that I have, with respectful diligence, examined his observa-

tions. As the utmost forbearance is required from all who carry

side-arms among peaceable citizens, so ought a journalist, who

has so great a power of annoyance in his hands, to be reserved and

temperate above other philosophers; yet Dr Brewster has

not only written in a temper ill calculated to conciliate, but he

has hung up an announcement for nearly a year past, qf' the re-

ffutaiion of cei'tain supposed discoveries of mine,—and although

this title was of itself an attack and a condemnation, he delayed

from week to week entering on the subject, and has finally failed

to do what his advertisement announced.

Art. XXI.

—

Remarks on the Illuminating Power of Coal-

Gas. By Adam Anderson, Esq. E. R. S. E., Rector of the

Academy, Perth.

In the short memoir, which I submitted to public attention,

in the last number of this Journal, with respect to the illumi-
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nating power of coal-gas^ as it is manufactured at the Perth Gas-

works, I stated that three retorts were found sufficient to pro-

duce an adequate supply of gas to about 600 lamps, lighted

during the usual time of burning in large towns. As I under-

stand this result has been ascribed to some peculiarity in the

coal used for carbonization, I think it right, in order to remove

all mistakes on the subject, to mention that the coal used at the

Perth Gas-works, is oPthe kind termed Cannel Coal, and as I am
informed, greatly inferior in quality to the coal of the same des-

cription, which is employed for the production of gas, both at

Edinburgh and Glasgow. The retorts, which are set on se-

parate furnaces, are charged every three hours, with about one

hundred pounds of coal each ; so that the whole daily con-

sumpt of the three retorts is about 2500 lb., or nearly 23 cwt.

From this small quantity of coal, which, inclusive of fuel, costs

about 18s. a-day, abundance of gas is produced to supply, at

present, no fewer than 891 lamps, of the following kinds

:

Burners. Kumber. iVo. of Jets-,

No. 1 Jets, 67 67

2 do. 134 268

3 do. 74 222

5 do. 2 10

7 do. 2G 182

1 Argands 10 holes, 298 2980

2 do. 14 do. 136 1904

3 do. 18 do. 56 1008

4 do. 22 do. 37 814

.Batvvings, 61 732

Total, 891 8187

Many of these lamps burn to a late hour, and some of them

the whole night ;
but it is proper to add, that a few of them are

lighted only on Sundays, and others now and then, in the course

of the week. Still, however, if these occasional lights be reduced

to equivalent ones, by making a suitable allowance for the time

they are not used, it may be affirmed, that, three retorts at the

Perth Gas-works furnish a sufficient supply of gas to about 800

lamps of the kind above mentioned, having 7331 jets, and giving

a light equal to that of 8100 candles, for about five hours daily

;

and that, too, at a time, when a considerable portion of the gas

is unavoidably wasted, by the daily opening of the main pipes,
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for the purpose of extending them to streets where they are not

yet laid.

This result, which greatly exceeds what has been obtained by
means of an equal number of retorts ^ at any coal-gas work in

the kingdom, I ascribe much less to the quantity of gas which is

decomposed from a given weight of coal, than to the processes

of purification by which the gas is prepared for consumption, in

consequence of which, it retains nearly the same proportion ofsu-

per-carburetted hydrogen, as the best oil-gas. In fact, the quan-

tity ofgas procured at the Perth Gas-work, from a certain weight

pf coal, differs little from that which is usually stated to be ob-

tained at ether coal-gas establishments, from the same species of

coal ; being, when the coal is carbonized for three hours, about

four cubic feet from the pound, and, consequently, about 9600

cubic feet from the quantity of coal daily subjected to distilla-

tion.

This quantity of coal-gas, according to the report submitted

by Taylor and Martineau to the Dundee Gas Company, would

not give a light equal to that which is in reality afforded by the

burners used in Perth above two hours daily, which is only about

a third part, at an average, of the time they actually burn. We
are thus compelled to admit, either that these individuals have

grossly underrated the illuminating powers of coal-gas in general,

or that the gas manufactured in Perth, possesses nearly three times

the illuminating quality of the coal-gas to which they refer. The
former of these conclusions, notwithstanding the obvious interest

which Taylor and Martineau have to undervalue the properties

of coal-gas, cannot, in justice to their characters, be admitted ;

and, on the other hand, the alternative would imply, that the

Perth coal-gas is of a quality so superior to the ordinary kind

* In the report furnished by Mr Tait to the Dundee Gas Conopany, the quan-

tity of gas requisite to maintain 700 burners is estimated at 6,336,^50 cubic feet

annually; and the quantity of coal necessary for its production, at 528 chaldrons,

or 71^1 tons. By the mode of decomposition and purification practised at Perth,

the same extent of illumination will be procured from 180 tons of coal. Mr Neil-

son of Glasgow', in his report to the same company, estimates, that a gas esta-

blishment, supplying 5000 jets, would require 3^ tons of coal daily. The Perth

gas-w'ork now' supplies about 80QO jets, by means of less than a third-part of that

quantity of poal.
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from coal, that nothing but the most unquestionable facts can be

expected to satisfy the public mind with regard to its truth.

These facts have already been stated. They do not consist of a

few insulated and doubtful trials, made with a particular kind

of coal-gas carefully prepared on the small scale, from selected

materials for a special purpose : but they may be said to be the

average result of a numerous and extensive series of experi-

ments, conducted for months together, under every variety of

circumstance by which that result could be affected in the largest

establishment. They furnish, therefore, data for a legitimate

extension of all the consequences which they involve, in their

application to the economy of coal-gas, as contrasted with that of

oil-gas. Of these consequences, it is not the least important, that

9600 cubic feet of coal-gas, when duly prepared, are capable of

emitting a light equal to that of 8100 candles, for at least five

hours, or of 40,500 candles for one hour.

If this result be compared with the light afforded by oil-gas‘,

of which IJ cubic feet, (as stated by Taylor and Martineau)^^

yield a light equal to that of ten candles for an hour, it would

appear, that one cubic foot of oil-gas affords a light equal to 6|
candles for an hour ; while an equal volume of coal-gas gives a

light equal to 4/^ ca^^idles, during the same length of time. The
illuminating power of the two gases, bulk for bulk, is thus as6|

to 4 or as 8 to 5 nearly. This result coincides almost exact-

ly with the conclusions to which I was led by the experiments

recorded in the last number of this Journal ; and ought to be

the more satisfactory, as it has been deduced by a mode of in-

vestigation totally difierent.

With regard to the probability of extracting from coal a spe-

cies of carburetted-hydrogen, which shall contain a larger propor-

tion of olefiant gas than has hitherto been obtained, I am dis-

posed to indulge the most sanguine hopes. I conceive myself

justified in cherishing this expectation, from observing the vast

quantity of carbonaceous matter which escapes during the de-

composition of the coal ; and from considering the evident pos-

sibility of causing it, in a state of nascent volatilization, to unite

in larger proportion, with the hydrogenous element, with which,

even by the most approved' methods of carbonization, it still

combines only in a partial manner. One mode of effecting this
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union has already occurred to me, which promises to lead to the

most favourable results ; but, at present, it would be premature

to do more than simply advert to the fact.

I shall conclude these general observations with a few cursory

remarks on the comparative cost of oil and coal gas ; taking, as

a standard for the former, the gas produced under the patent of

Taylor and Martineau ; and for the latter, the gas of the Perth

Gas-work. From the statements which have already been given,

it appears, that the illuminating quality of oil-gas, is to that of

the coakgas in question, as 8 to 5. Now, if it be admitted, that,

with due management, a gallon of oil ,will yield 100 cubic feet

of gas (and this is certainly rather above than below the truth),

and that 40 lb. of coal are capable of yielding 160 cubic feet

of gas (which is rather below than above the truth), we should

have from a gallon of oil and 40 lb. of coal, the equivalent

quantities of oil and coal gas, or the quantities of the two gases

that. afford equal degrees of light. But reckoning the oil at

L. 9^0 per ton, and the coal at 15s., the cost of the oil-gas would

be Is. 7d., and that of the coal gas something less than 3J4‘

It is no doubt true, that, for the due preparation of coal-gas,

certain substances are requisite, which are unnecessary in the

case of oil-gas but the expence of these is very trifling, and,

at any rate, the value of the coke, tar, and other products aris-

ing from the coal, more than mee^s the extra outlay which they

occasion.

To counterbalance these advantages, however, in favour of

coal-gas, it is admitted, that the gas-holders, conducting pipes,

&c. do not, in the case of oil-gas, require to be quite so large,

for an equal extent of illumination, as in the case of coal-gas.

But the difference, though it has often been pressed upon the

public attention by the advocates for oil-gas, is much less than

it might, at first sight, appear ; for, admitting that even two

measures of coal-gas were requisite to yield the same degree of

* At Lord Gray’s oil-gas establishment, erected by Mr Milne of Edinburgh,

under the patent of Taylor and Martineau, a gallon of oil yields at an average

only 80 cubic feet of gas. On the other hand, some kinds of cannel coal have been

found, at the Perth Gas-work, to yield upwards of 5 cubic feet per lb. ; and that,

too, when the distillation was carried on only for three hours.
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light as one measure of oil-gas, the conducting pipes of the for-

mer would need to be enlarged, on that account, only in the

subduplicate ratio of 1 to 2, or as 5 to 7 ; while the gas-holders

would require to be increased in the subtriplicate ratio of 1 to 2

;

that is, as 4 to 5 nearly. It thus becomes evident, that the re-

lative expence of the pipes and gas-holders for oil and coal gas,

is but little affected by the difference between the illuminating

powers of the gases ; and that, in point of economy, so far at

least as regards the prime cost of the materials from which the

gases are produced, oil and coal gas do not admit of compa-

rison.

But, in forming a correct and impartial estimate of the re-

spective merits of the two gases, it is obvious that various cir-

cumstances may require to be brought under consideration, be-

sides the prime cost of the materials from which the gases are

procured. A proper view of these can only be exhibited, by a

faithful statement of the actual expence incurred by an oil and

a coal establishment, producing an equal degree and extent of il-

lumination. Of the former, I can only speak from the reports

of others ; but, of the latter, I can give a distinct account, from

what has fallen within the range of my own experience. Leav-

ing, therefore, to persons who are more conversant with the eco-

nomy of an oil-gas work, the task of laying before the public a

correct statement of the expenditure and capability of that de-

scription of a gas manufactory, I shall proceed to give a brief

account of the original cost, as well as of the annual oujtlay and

income of a coal-gas work, such as I have lately planned, for a

town containing about 12,000 inhabitants.

MASONRY, &c.

Masonry, including a suBstantial gasometer-house, retort-house,

purifying-house, lime-sheds, boundary-wall, pavement, brick-

work, &c.

Two stone-tanks for gasometers, double-walled, and clayed be-

tween, with hewn faces, - - - -

Carpentry and slater-work, doors, &g»

t. S. DV

613 10 0

343 0 0

323 10 0

L. 1280 0 0
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IRON-WOEE,' &c. L. s. h

S Retorts, with condensing main, &c. - 186 16 0

Tar condenser, &c. - - - - 81 16 0

Purifying apparatus. See. . - , 86 1 0

2 Gasometers, with chains, pulleys, and counterpoise, 397 7 0

397^^ yards of main -pipes, from 4^ in. to 1| in. diameter, - 965 14 0

Jointing and laying pipes, ^c.
,

- - 397 16 0

Bend-pipes, traps, &c. - _ . 50 0 0

4000 yards of service -pipes, - - - - 200 0 0

Iron-pillars for street-lights, - - - 64 0 0

2 Workmen for 8 months at 21s. per week. 64 0 0

Contingencies, including salary of engineer, &c. - - 300 0 0

L. 2783 10 0

From this statement, it appears that the total outlay upon the

eoal-gas manufactory referred to, would amount to L. 4063, 10s.

Supposing only half the number of retorts belonging to the es-

tablishment to be in actual use at a time, the whole weight of

coal they would decompose, in 24 hours, would be If tons, and

the quantity of gas they would produce 14,400 cubic feet. This

volume of gas would, in the depth of winter, (when the lights

were used, at an average, six hours daily), afford a sufficient

supply to the following burners :

Hourly consumpt of Equal light

gas, in cubic feet. with candles.'

300 No. 1. Argands, 10 holes, 650 3000

100 No. 2. do. 14 280 1200

50 No. 3. do. 18 150 750

180 Batwings, 400 2160

150 Jets, with 3 holes. 280 900

200 do. 2 300 800

400 do. 1 300 900

I380‘ 2360

6

9710

Daily consumpt, 14160 cubic feeb

The quantity of coal carbonised daily to supply gas to burn-

ers of the above description, in the depth of winter, being only

1 1 ton, the whole quantity of coal used in the course of a year

would not exceed 250 tons ; and as the coke from the retorts

would do more than supply fuel, it is unnecessary to make any

allowance for it.

It now remains to give a view of the probable return that
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may be expected to be derived from the establishment. In do-

ing this, I shall suppress no outlay connected either with the

cost of the materials, or the expence of the manipulations, and

the general management of the business ; while, on the other

hand, I shall charge the different burners at a lower rate thaii

has yet been done by any coal-gas company with which I am
acquainted^ supposing they are to be allowed to burn from dilsk

till nine o’clock.

DEBIT-SIDE.
L. si

250 Tons cannel-coal, at 15s. . ; 187 10 0

125 Bolls lime, at 3s. 9d. . 23 8 9

Other purifying materials, . 10 0 0

Manager, i L. 60 0 0

Clerk, 40 0 0

2 labourers, at 15s; per week, 7^ 0 0

178 0 0

Contingencies, 120 0 0

4 per cent, on outlay, 162 10 10

L. 681 9 7

CREDIT-SIBE.
L. s. D.

300 No. 1. Argands, 10 holes, at 30s. . 450 0 0

100 No. 2. do. 14 do. at 35s. . 175 0 0

50 No. 3. do. 18 do. at 42s. . 105 0 0

180 Batwings, at 31s. 6d. . 283 10 0

150 Jets'j 3 holes, at 20s. . . 150 0 0

200 do. 2 do. at 15s. . . 150 0 0

400 do. 1 do. at 10s. . 200 0 0

Surplus coke, lime, tar, &c. • 60 0 0

. Credit-side, L. 1573 10 0

Debit-side, ; 681 9 7

L. 892 0 5

This would afford a clear profit of 20 per cent, on the origin

nal outlay, after laying aside the interest of the capital, and re-

serving L. 199 : 6 : 5 annually for repairs and contingencies.

By an examination of the debit-side of the account, it may be

inferred, that, since 250 tons of coal yield 2,240,000 cubic feet

of gas, the total expence of which is L. 6Sl : 9 : 7, the cost of

manufacturing 1000 cubic feet is 6s. Id.j including every item

of outlay, as well as the interest of capital.

YOL. XII. NO. 24. AritiL 18254 e e
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By examining the credit-side of the account, it may be infer-^

red that the same extent and degree of illumination, which, in>

the case of coal-gas, costs the consumer L. 1513, 10s., could not

be procured by means of tallow-candles for less than L. 10,114^

ISs., supposing a candle (four in the pound) to burn 12 hours,

and the price to be lOd. per lb.
;
being a saving of nearly 7 to 1

in favour of coal-gas. The prime cost of the oil alone, to afford

the same extent and degree of illumination, would be L 1453^,-

^ 10s. ; admitting, on the statement of Taylor and Martineau,

that 1 cubic feet of oil-gas yield a light, for an hour, equal to

10 candles, and that a gallon of oil at 2s. gives by decomposi-

tion 100 cubic feet of gas.

On the other hand, if 1000 cubic feet of oil-gas be supposed

to cost 26s., the price at which it is stated to be obtained in oil-

gas manufactories, the expence of a quantity of oil-gas, equal in

illuminating power to the quantity of coal-gas above mentioned,

would be L. 1820. Hence the prime cost of the oil-gas would

exceed the selling price of an equivalent quantity of coal-gas,

produced at an establishment such as I have sketched, by more

than the interest of the capital vested in the manufactory.

If from these pecuniary views, which have a reference, in

some measure, to the private interest of gas companies, we pass

to considerations of a public and more comprehensive nature,

and inquire which of the two rival gas manufactories ought to

be encouraged on the ground of national policy, an enlightened

Legislature, it may be presumed, could have no hesitation about

giving the preference to coal-gas. It appears, indeed, that, so

far as economy is concerned, the prices at which the two gases

can be procured scarcely admit of comparison. Coal, the sub-

stance from which one of them is evolved, is an article so very

‘ abundant in this country, that any increase in the demand for

it, so far from raising its price, would probably render it cheaper,

in consequence of the improvements that might be expected to

result from more extended woi'hlngs

;

whereas oil, the substance

from which the other is obtained, must always be limited in

quantity, as well as precarious in supply. The very extension

of oil-gas establishments would enhance its price, and set bounds

to its use. Moreover, in the case of coal-gas, we obtain a pro-

duct which is vastly more valuable than the raw material from
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which it is procured by decomposition ; whereas, in the case of

oil-gas, it is well known that its illuminating power is rather di-

minished, than augmented, by its change of condition ; the light

which it emits, in the gaseous state, being somewhat less than

that of the oil itself, when it is consumed in an Argand lamp,

according to the ordinary mode. Lastly, the residue of the

coal, after the latter has been used for the purpose of producing

gas, is still valuable as an article of fuel ; while that of the oil is

good for nothing, but to clog with an useless product the vessels

in which the decomposition is effected.

Aiit. XXII .—Notice regarding Malleable Iron Railways.

No subject, in Mechanical Philosophy, is at present more

interesting than that of Railways, and we had expected to have

been able, in the present Number, to lay before our readers a

short view of their construction and operation, and of the gene-

ral principles and comparative advantages of this mode of con-

veyance over that of Canal Navigation, so far as they can be de-

duced from the facts and observations already known, as well as

to point out where additional information and experiment is yet

wanting, to complete the theory of this important branch of me-

chanics. We must now, however, defer this to another oppor-

tunity. Meantime, we recommend to the attention of our read-

ers the perusal of the printed correspondence, on the merits of

malleable iron and cast-iron rails, published by Mr Birkinshaw,

at Newcastle. The patent malleable iron-rails are thus described

in the article Railways, in the Supplement to the Encyclopaedia

Britannica.

An improvement has lately been made in the construction of

the malleable iron-rails, which promises to be of essential utili-

ty. It consists in the use of bars, not rectangular, but of a

wedge form, or swelled out on the upper-edge. In the -rectan-

gular bar, there is evidently a v/aste of metal on the under sur-

face, which, not requiring to be of the same thickness as where

the waggon-wheel is to roll, may be evidently reduced with ad-

vantage, if it can be done easily. The bar may then be made

deeper and broader at the top than before, so as with the samo

c c ^
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quantity of metal to be equally strong, and present a much

broader bearing surface for the wheel. This has been accom-

plished by Mr Birkinshaw, of the Bedlington Iron-works, who

has obtained a patent for those broad topped rails. The pecu-

liar shape is given them in the rolling of the metal, by means

of grooves cut in the rollers, corresponding with the requisite

breadth, and depth, and curvature of the proposed rail. Mr Birk-

inshaw recommends his rails to be eighteen feet in length. We
have seen one of these patent rails at Sir John Hope’s colliery;

and it certainly forms the most perfect iron-rail which has hither-

to been contrived ; combining very simply and ingeniously in

its form, qualities of lightness, strength, and durability.

It is twelve feet long, two inches broad along the top, and *

about half an inch along the bottom, and still thinner between.

It rests on sleepers at every three feet, and at those places the

rail is two inches deep ; while, in the middle point, between the

sleepers, it is three inches deep. All these inequalities, we be-

lieve, are performed on the metal, by means of the rollers ; and

this circumstance is well deserving of attention, as it may obvi-

ously be applied not only to the formation of railways, but to

a variety of other arts. The moulding and shaping of metal

in this way is quite a new attempt in the iron-manufacture, and

it is not easy to say how far such an invention may yet be car-

ried by the skill of British artists.”

We have frequently had an opportunity of observing these

rails, and agree entirely in the above description and opinion

of their utility, and should regret to think, that the oxyda-

tion of malleable iron should prevent this improvement from

being of that utility it otherwise would. On this subject we

may also, in the mean time, recommend to the attention of our

readers a very ingenious letter written on the subject of Railways,

lately published in this city, being a series of papers of great

merit, which originally appeared in the Scotsman newspaper.

The author’s views on the subject of friction are in general

sound, but they only apply to the friction of the axles of the

carriages. The rolling of the wheels along the way is quite a

different sort of action, and may possibly modify considerably the

results. But, on this subject, we can state from authority, that

some experiments are now in progress by the Glasgow and Edin*
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burgh Railway Company, which, we have no doubt, will set

this matter completely at rest.

Art. XXIII .—List ofRare Plants which have Flowered in the

Royal Botanic Garden,, Edinburgh, during the last three

months. Communicated by Professor Graham.

Mar, 15. 18S5.

Amaryllis Johnsoni.

Ardisia paniculata.

Bauera humilis.

Bletia hyacinthina.

Canna gigantea.

iridiflora.

The principal flower-stem of this

splendid plant is above ten feet

high. If placed in rich light

loam, with plenty of pot-room,

the plant would getmuch larger.

It has never before flowered in

this country; and a beautiful

drawing has therefore been
made of it by Dr Greville for

Mr Doscoe’s work on the Sci-

tamineae.

Canna pedunculata.

speciosa.

Columnea hirsuta,

Chamaerops humilis, mas.

Epacris attenuata.

Gnidia sericea.

Goodyera discolor.

Hippeastrum splendens.

Jacksonia. spinosa.
Laurus Camphora.

The specimen which has produced
flowers, is a small plant, struck

from a cutting two years ago,

and kept in stove heat, which is

probably the cause of bringing

it into flower. The large speci-

men of the camphor tree in this

garden, has always been kept

in a cool situation, and has ne-

ver been observed in flower,

although more than half a cen-

tury old, with a trunk nearly

2 feet in circumference ; but
the whole height of the tree

does not exceed 15 feet, having
beenvery frequently pollarded,

to confine it under the glass.

Laurus glauca.

Lobelia surinamensis.
The rich vermilion blossoms of

this plant are badly described

and figured as “ pale red,” in

Bot. Mag. t. 225.

Lysinema pungens.

Mirbelia reticulata.

Passiflora Herbertiana.

Pothos foetida.

This singular plant has been in full

flower in the open border for

three weeks. It stands in a
very dry situation, and is quite
as strong as it usually is in this

country when cultivated in

damp situations, which, in its

native country, it always inha-
bits.

Rhododendron dauricum.

^ sem-

pervirens.

These two beautiful plants were
covered with flowers in the open
border in January; but a sharp
frost coming on at the time,
completely killed the floAvers on
the first. The plant, however,
has not suffered, and has shewn
many flowers since, as fine as

those which appeared before.

The var. /2 sempervirens has
been in no way injured by the
frost, being much hardier, and
much more deserving of culti-

vation in this climate.
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Art. XXIV.

—

Meteorological Ohsermtlons made at Leith. By
]

Mr John Coldstream.

The Journal from which the following Monthly Results are

extracted, is kept about SO feet above the level of the sea, and

a few hundred yards distant from it. The Thermometer is re-

gistered at 9 A. M. and 9 P. m. ; the Barometer at 9 a. m. Noon,

4 P, M. and 9 p- m. ; the Pluviometer and Wind-vane at Noon.

The Hygrometrical observations are made by means oftwo Ther-

mometers, one of which has its bulb covered with silk, and mois-

tened with water ;
their indications are registered at Noon.

JANUARY 1825.

Results.

1 , Temperature.

Mean of the Month,

Maximum observed,

Minimum observed,

Range,

Mean of the extremes,

Fahr. Ther,

.. 40°.975

.. 60.500

25.000

... 35.500

42.750

2. Pressure. Inches.

Mean of the Month, 29.995

Maximum observed,., 30.900

Minimum observed, 28.800

Range, 2.100

2. Humidity. Fahr. Ther.

Mean difference during the month between the two Ther-

mometers, 3°.84

Maximum ditto,...,....,..,.., 6-50

Minimum ditto, 0.25

4. Rain, 4.070 Inches.

b. Winds, NE. 2, SW. 25, W. 2, NW. 2.,.days.

(

RemarJcs.

January 2 At 3 a. m. there were several loud thunder-peals, and very vi-

vid lightning. UpAvards of an inch of rain fell in the course of the 24 hours.

Wind moderate. Mean temperature 40°. Mean pressure 29.58, increasing.

5th. Greatest dryness observed. Wind NE. by N. Mean temp. 30°.25.

9^;^ ^Barometer at 6 p. m. 30.90 inches. The pressure had been variable

for some days previous, with NE. and SW. wdnds ; and the Aveather very

agreeable. Temperature moderate. The barometric column has not been ob-

served so high here for many years past as on this day. An equally great
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pressure seems to have occurred at the same time over the whole island, and

the western shores of the Continent.

IQth—The pressure gradually and regularly diminished till this day, when
it began again to increase. The weather during the whole week was very fine.

Temp. 36°-56“.

18^^—TJie pressure diminished again on the 17th, and this morning the

minimum for the month occurred, 28.80. Wind W. brisk. Heavy rain fell

•during the day. At 10 a. m. a remarkably distinct convergence of the solar

beams was seen, under the usual circumstances.

2'Jth—For several days about this period, the temperature was very va-

riable. Excepting on the three first days, no storms of wind occurred during

the whole month.

FEBRUARY.

Results.

1 .

Mean of the month,

Maximum observed,

Minimum observed,

Itange,

Mean of extremes,.... .........

2.

Pressure.

Mean of the Month,

Maximum observed,

Minimum observed,

Hange,

Fahr. Ther.

.. 39°.825

.. 57.000

.. 21.500

.. 35.500

.. 39.250

Inches.

... 29.956

... 30.410

... 29.140

... 1.270

3. Humidity^. , Fahr. Ther,

Mean difference during the month between the two Ther-

mometers, 2®.99

Maximum ditto,.., 0.75

Minimum ditto, 0.75

4. Uain, 2.89 inches.

5. Winds, NE. 1 SE. 6 SW. 13 W. 5 NW. 3 ... days.

Remarks,

This month has been a very pleasant one, mild and dry. Pressure re-

markably steady for the season, and gradual in its variations. No storms of

wind occurred.

3c?.__A light shower of snow fell,'which soon dissolved; cirri very prevalent.

7^/i.—Two colourless rainbows were observed to-day, one at 9 a. m. and the

other about noon : the primaries only v/ere seen.

17^/4 The sky at sunrise this morning presented an uncommonly splen-

did appearance, being covered with long cumuli and cirro-strati, decked in the

richest tints of the spectrum, the green not excepted : heavy nimbi passed in

rapid succession, discharging a few shpwers of rain till about 3 p. m. About

4 p. M. when the sky was covered by a thin sheet of cirro-stratus and floating

Kud-douds^ and when a large nimbus, advancing from the west, was obscuring
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the sun, then, near the horizon, a halo of very interesting appearance was seen.

It consisted of two faintly-coloured arcs, one of which had a diameter of about

45°, and the sun for its centp ; the other had a diameter somewhat less, and

a point some degrees above the sun for its centre. The upper arc therefore

cut the lower in tAvo points, but was not visible within its circumference. It

continued visible for a few minutes only. The colours of the exterior arc

were much fainter than those of the interior. Is it possible that the exterior

pne could have been formed by reflection of the sun’s rays from the surface of

the nimbus ? Similar phenomena have been seen accompanying the solar

rainbow, which could be distinctly traced to like causes—Phil. Trans. Abridg.

vol. ii—Ac. Paris, 1743, p. 54. &c.

18//i—Force of Solar Radiation to-day at noon 17". Therm, in shade 50°.

2Sth—SE. winds have prevailed for several daj^s. This morning there

was a sharp frost ; in the afternoon heavy showers of snow.

Art. XXV .—Celestial Phenomena from April 1. to July 1.

1825, calculatedfor the Meridian ofEdinhui'gh^ Mean Time.

By Mr George Innes, Aberdeen.

The times are inserted according to the Civil reckoning, the day begin-

ning’ at midnight The Conjunction of the Moon Avith the Stars are

given in Right Ascension. /

APRIL.

D. H. //
D. H.

I. 0 9 22 Im. II. sat. IJ.
20. 1 47 37 d ])

1. 19 22 0 20. 3 37 32 d D d

2. 6 27 20 6$oyi 20. 9 35 47 O enters ^

3. 6 13 39 O EuU Moon. 21. 1 54 27 d D A 8

3. 21 18 49 21. 3 36 28 d })
f d

3. 23 4 18 . Em. I. sat. If.
21. 10 27 12 d D ?

5. 6 17 0 6 ? b 21. 11 6 38 d D 2k 8

6. P 11 54 Em. II. sat. If 21. 11 26 34 d D h
6. 10 26 25 6 22. greatest elong.

7. 20 51 0 6 D B. Oph. 23. 10 21 7 d D 132 8

7. 22 10 0 23. 10 23 30 d D >! n ,

9. 14 51 31 6)0 t 23. 13 50 50 d D A4 n
9. 17 10 40 61)’ t 24. 7 42 5 d D ? n

10. 4 17 28 d !)¥ 25. 22 55 5 d D If

10. 4 57 15 ( Last Quarter. 26. 0 13 10 D First Quarter.

11* 0 59 11 Em. 1. sat. If 26. 23 17 54 Em. I. sat. If

12. 19 27- 56 Em. I. sat. If 27. 0 45 28 d D

18. 9 7 24 ^ NeAv Moon. 27. 4 53 26 d D

19. 5 1 30 d D d 27. 13 26 55 d }) ^ SI

19. 6 55 0 d $ ^ T 30. 21 20 34 Em. II. sat. y
19. 21 22 54 Em. I. sat. If

''
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MAY. JUNE.
D. H.

/ u D. H-
/ „

1. 7 51 27 6DiW 1. 16 28 0 d D B Oph.

2. 9 1 14 d b « ^ 2. 5 12 7 dOb
2. 14 43 35 O Euil Moon. 3. 9 3 12 61)0 t
3. 20 52 19 6 3. 11 16 50 61)^ t
5. 6 35 0 d D B Oph. " 3. 14 45 24 6Dd t
6. 23 38 10 6}o t 3. 20 56 52 6 D ¥
6. 23 40 28 Em. III. sat. y. 4. 19 41 12 6 1) a

7. 1 49 46 4. 21 50 33 Em. I. sat. y
7. 5 21 11 6Dd t 8. 14 3 1 ( Last Quarter.

7. 12 57 55 d ])¥ . 10. ^ greatest elong.

7. 23 57 32 Em. II. sat. y. 11. 15 44 45 6 1) K
9. 21 4 27 ( Last Quarter. 13. 19 21 24 d D ?

11. 16 45 0 d $ d? 14. 15 2 0 d 1) $
12. 18 45 0 c^y ^ Qs [tact. 14. 15 58 43 61)^6
12. 21 36 41 Em. I. sat. y 15. 0 58 23 d ]) 2A; «
14. 5 45 0 Inf. d O ? 15. 14 14 15 d 1) b
15. 7 55 52 d ]) « K 16. 1 37 14 d Dd
17. 8 24 40 d D ^ T 16. 12 9 58 ^ New Moon.

17. 12 56 38 d ]) ^ 17. 2 25 13 d D n
17. 23 49 27 O New Moon. 17. 19 41 5 d n n
18. 4 36 0 d ii ? 18. 12 35 40 d

«

18. 4 55 20 cS ]) « 19. 13 19 53 d^« d
18. 6 25 16

ci D A » 19. 21 7 30 d i)
2 « 05

18. 17 20 0 c5 D 2* a 19. 23 30 53 d D y
19. 0 3 9 6 I) h 20. 16 15 36 61)0^
19. 16 4 54 Inf. c( © ? 21. 0 56 53 61^ SI

20. 16 2 55 a 5 » n 21. 18 36 58 0 enters 05

20. 19 27 16 d D n 23. 11 3 35 ( First Quarter.

21. 9 56 30 © enters II 23. 17 26 18 d ? b
21. 13 2 13 d H n 24. 17 7 30 d d 132 b
23. 10 4 5 d D y 24. 22 49 22 d D^hje

23. 15 21 15 d })
2 « S3 27. 14 33 50 d D <^ttl

24. 19 29 50 6 1) ^ SI
29. 10 0 d D B Oph.

25. 6 35 5 ( First Quarter. 30. 9 55 9 0 Full Moon.

26. 22 5 12 dOd 30. 17 57 11
'

^ 1)0 t
28. 16 29 13 6DiW 30. 20 11 23 <S1)^ t
29. 21 44 50 d d « fci

30. 13 43 56 4 l)d t
31. 6 39 53

31. 23 42 34 O Full Moon.

On the 31st of May and 1st of June there will be a very small Eclipse of
the Moon, which will be visible.
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D. H.
, ,,

The Eclipse begins, May 31 23 38 22

Ecliptic opposition,.. -..23 42 35

Middle,. 23 53 7

End of Eclipse, June 1 0 7 51

Digits eclipsed, 0° 12' 25", by the south side of the Earth’s shadow, or on

the north part of the Moon’s disc.

Times of the Planets passing the Meridian.

April.

Mercury. Venus. Mars. Jupiter. Saturn. Georgian.

D. H. , H. , H. , H. / H. , H. ,

1 12 25 14 49 12 57 19 45 15 21 6 45
5 12 39 14 44 12 52 19 30 15 17 6 33
10 12 55 14 29 12 45 19 10 14 59 6 11

15 13 8 14 28 12 40 18 52 14 41 5 54
20 13 14 14 16 12 34 18 34 14 24 5 34
25 13 13 14 1 12 29 18 15 14 7 5 15

May.

Mercury. Yenus. Mars. J upiter. Saturn. Georgian.

D. H. , H. ,
H. , H. , H. t

H. ,

1 13 1 13 37 12 23 17 53 13 40 4 51

5 12 45 13 17 12 19 17 40 13 33 4 34
10 12 19 12 50 12 13 17 21 13 15 4 15

15 11 53 12 18 12 8 17 4 12 59 3 55
20 11 21 11 48 12 3 16 48 12 42 3 35
25 10 57 11 19 11 58 16 31 12 25 3 16

June.

Mercury. Venus. Mars. Jupiter. Saturn. Georgian.

D. A- / H. , H. , H. , H. / H. ,

1 10 33 10 39 11 50 16 7 12 0 2 46
5 10 27 10 20 11 47 15 57 11 49 2 30
10 10 24 10 0 11 43 15 38 U 36 2 10
15 10 28 9 45 11 38 15 22 11 15 1 50
20 10 36 9 29 11 32 15 7 10 55 1 30
25 10 52 9 18 11 27 14 50 10 39 1 9
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Art. XXVI .—Proceedings ofthe Royal Society of Edhibu7'gh,

(Continued from last Number, p. 175.)

Jan. 8. 1825.—i HE following paper was read : On the Dis^

yersion of Stony fragments remotefrom their native beds, as

displayed in a statum of Loam near Manchester, by Dr Hib-

bert.

Jan. 17. There were read, 1. Description of Fergusonitc, a

new Mineral Species, by Mr Haidinger. 2. Extracts from a

Journal of Travels through part of Persia, by James Baillie

Fraser, Esq.

Feb. 7‘—There were read, 1. A Memoir on a singular Bloch

of Stone, occupying the Summit of a Hill at Dunkeld, ,by Ur
MacCulloch. 2. Description of Withamite, a new Mineral Spe-

cies found in Glenco, by Dr Brewster.

Feb. 21. There were read, 1. Account of a Sepidchral Urn,

containing fragments of Bones, and a Boar’s Tusk, found near

the village of Rathen, in Aberdeenshire, by John Gordon, Esq.

of Cairnbulgh. 2. Description of a New Photometer, with its

application, by Mr William Ritchie, A. M. Rector of the Aca-

demy of Tain. 8. On the first introduction of Greeh Litera-

ture into England efter the Darh Ages, by Patrick Eraser

Tytler, Esq.

Art. XXVII .—Proceedings cf the Wernerian Natural His-

tory Society. (Continued from p. 176.)

meeting were read, 1. A com-

munication from Dr Treviranus of Bremen, On the Cochlea of
the Internal Ear ofBirds; 2. Notice by Mr J. W. Reddoch of

Falkirk, regarding the bones of a quadruped found in a bed of

clay, and of razor-shells found in a bed of sand under the clay,

near Camelon, 90 feet above the present level of the Fortli
; 8.

Description, by Dr Traill of Liverpool, of a new species of Si-

Jurus, A. Parlceri, found in the river at Demerara in 1821 .
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At this meeting the following gentlemen were admitted mem-
bers :

NON-PRESIDENT :

Sir David Moncreiffe, Bart.

Jacob Verzfeld, Esq.

FOREIGN :

Dr Keyser, Professor of Chemistry and Natural Philosophy at Christiania.

1825^ Jan. 8.—Dr Knox read a short communication, shew-

ing, that the bones found in the bed of clay near Camelon, (no-

ticed above), were those of a seal, of the species still inhabiting

the Frith of Forth, (Plioca vitulina).—The first part of Dr
Richardson’s Remarhs on the Climate and Vegetable Prodnc-

twins qf the Hudson''s Bay Countries was then read.

Jan. 22 .—The Secretary read the second part of Dr Rich-

ardson’s Remarks, containing Observations on the Climate at

Fort Eiiterprize^ Lat. 64° 28' N. ; Long. 116° 6' W. ; with an
avcount of the progress ofSpring and Summer^ at that station^

in the year 1821.—Dr Greville read extracts from, and gave a

general account of, the third memoir, by himself and Mr Ai-

nott, on a New arrangement of the -There was also read

an account of a New species of Ornithorynchus (O. crispus),

drawn up by Mr William Macgillivray ; specimens of the new
species, and of the one formerly described, being at the same

time placed on the table.—Professor Jameson gave an account

of the Sea Leopard from New South Orkney, a large animal, of

the genus Phoca, and of the Eared Seal from New South Shet-

land. Specimens of both, brought home by Captain Weddel,

were exhibited to the meeting,

Feb. 5.—The concluding part of Dr Richardson’s Obser-

vations on the Botany of the HudsoiVs Bay Countries, was

read. The Secretary was directed to communicate to Dr Rich-

ardson the thanks of the Society for his valuable paper (read at

this and two preceding meetings) : And, on the motion of Pro-

fessor Jameson, received with acclamation, he was directed at

the same time to convey to the Doctor and to Captain Frank-

lin the cordial good wishes of the Society, for the successful

issue of the enterprizing and perilous journeys which they are

about to undertake, for the second time, in the service of their

country, and for the furtherance of science. [Dr Richardson’s
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paper is printed in the present Number of this Journal-, p. 197.

et seq.l

At this meeting the following communications were also readi

4. Notice of the occurrence of Mineral Pitch in Primitive

rocks in Ross-shire ; bj Mr Witham of Lartington. 2. Account

of fossil-trees found in secondary trap-rocks at CJeghorn in.

Lanarkshire, illustrated by specimens ; by Mr John Baird. 3.

Notices regarding the Rhinoceros’ horns of Blair-Drummond,

tending to shew that they may probably be regarded as having

occurred in the blue clay of that district ; by Mr A. B. Black-

adder, Allan Park. 4. Account of some remarkable fossilized

trunks and branches of trees found in a quarry near Cold-

stream ; fine specimens of which were exhibited.

At this meeting, the following gentlemen were admitted mem-
bers :

RESIDENT :

Henry Englefield, Esq,

William Gibson Thomson, Esq.

NON-RESIDENT I

Dr Colin Rogers,

Richard Davie, Esq.

Joseph Mitchell, Esq.

FOREIGN ;

Professor Hansteen of Christiania.

Professor Rathke of Christiania.

Feh. 19.—The Secretary gave a general account of two com-

munications received from Captain Franklin, viz. 1. Tables of

Summer Temperature observed in Spitzhergen ; and, % Table

of the Temperature of the Sea at various depths^ made during

the voyage to Spitzhergen. [Both these interesting tables are

given in the present Number of this Journal, pp. 232, 234.]

There were then read, 1 . Account of fossil-trees, &c. found

imbedded in the clay strata near Harwich, by Mr William

Knott, Landguard Fort ; 2. Notice in regard to a collection of

buried trees, apparently native species, lately discovered in the

course of draining a peat-moss in West Lothian, in a letter from

Mr Logan of Clarkstone, to Mr A, Blackadder.—Professor

Jameson gave an account of a sandstone cast of a large fossil

tree or arboreous stemmed plant, lately found in the quarry at

Cullalo in Fife; the specimen being at the same time exhibited.
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A series of observations made at Guayaquil, by Mr Williant

Jameson, surgeon, contained in a letter to Professor Jameson ;

also, observations made during a voyage to the East Indies and

China, in 1817 and 1818, by Captain Charles Stewart of the

Honourable East India Company’s ship General Harris ; were

laid on the table.

Dr R. E. Grant then read the first part of a memoir, contain-

ing a Series of observations and experiments on the natural his-

tory of Sponges^ which he illustrated by means both of living

and of dried specimens.

Art. XXVIII.—SCIENTIFIC INTELLIGENCE.

GEOGRAPHY.

1. Scylla.—As the breadth across tills celebrated strait has

been so often disputed, I particularly state, that the Faro Tower

is exactly 6047 English yards from that classical bug-bear the

Hock of Scylla, which, by poetical fiction, has been depicted in^

such terrific colours ; and to describe the horrors of which, Pha-

lerion, a painter, celebrated for his nervous representation of the

awful and the tremendous, exerted his whole talent. But the

flights of poetry can seldom bear to be shackled by homely truth

;

and if we are to receive the fine imagery, that places the summit

of this rock in clouds, brooding eternal mists and tempests; that

represents it as inaccessible, even to a man provided with twenty

hands and twenty feet, and immerses its base among' ravenous

sea-dogs ; v/hy not also receive the whole circle of mythological

dogmas of Homer, who, though so frequently dragged forth as

an authority in history, theology, surgery, and geography, ought,

injustice, to be read only as a poet. In the writings of so ex-

quisite a bard, we must not expect to find all his representations

strictly confined to a mere accurate narration of facts. Moderns

of intelligence, in visiting this spot, have gratified their imagina-

tions, already heated by such descriptions as the escape of the

Argonauts, and the disasters of Ulysses, with fancying it the

scourge of seamen, and that, in a gale, its caverns roar like
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dogs;” but I, as a sailor, never perceived any difference between

the effect of the surges here, and on any other coast
;
yet I have

frequently watched it closely in bad weather. It is now, as I

presume it ever v/as, a common rock, of bold approach, a little

worn at its base, and surmounted by a castle, with a sandy bay

on each side. The one on the south side is memorable for the

disaster that happened there, during the dreadful earthquake of

1783, when an overwhelming wave (supposed to have been oc-

casioned by the fall of part of a promontory into the sea) rushed

up the beach, and, in its retreat, bore away with it upwards of

SOOO people, whose cries, if they uttered any, in the suddenness

of their awful fate, were not heard by the agonized spectators

around .—SmytJCs Memoir,

% Charyhdis.— Outside the tongue of land, or Braccio di St

Rainiere, that forms the harbour of Messina, lies the Salofaro,

or celebrated vortex of Charybdis, which has, with more reason

than Scylla, been clothed with terrors by the writers of antiquity.

To the undecked boats of the Rhegians, Locrians, Zancleans,

and Greeks, it must have been formidable ; for, even in the pre-

sent day, small craft are sometimes endangered by it ; and I

have seen several men-of-war, and even a seventy-four-gun ship,

whirled round on its surface ; but, by using due caution, there

is generally very little danger or inconvenience to be apprehend-

ed. It appears to be an agitated water, of from seventy to

ninety fathoms in depth, circling in quick eddies. It is owing,

probably, to the meeting of the harbour, and lateral currents,

Avith the main one, the latter being forced over, in this direction,

by the opposite point of Pezzo. This agrees, in some measure,

with the relation of Thucydides, who calls it a violent recipro-

cation of the Tyrrhene, and Sicilian Seas ; and he is the only

writer of remote antiquity I remember to have read, w'ho has

assigned this danger its true situation, and not exaggerated its

effect. Many wonderful stories are told respecting this vortex,

particularly some, said to have been related by the celebrated

diver Colas, who lost his life here. I have never found reason,

however, during my examination of this spot, to believe one of

them .—SmytJCs Memoir.

3. HansteeiHs projected Journey to Siberia,— I have en-

deavoured to shew (in the Christiania Journal), that the situa-
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tion of the magnetic poles of the earth may be determined from

observations with regard to the variation of the compass in their

neighbourhood. The observations of the English navigators in

the north-west polar seas, have proved, in the most satisfactory

manner^ the situation of the North American magnetic pole. In

Siberia, where the other north magnetic pole lies, we have no

determinations of that sort, except those founded on Stadtsraad

Schubert’s observations of the variation of the compass, which I

have employed in that paper. In a particular manner, we v^ant

altogether the observations both with regard to the dip of the

needle, and the magnetic intensity which are so necessary to de-

termine the longitude of the magnetic axis, and its comparative

internal force. To supply this want, and to promote the inves-

tigation of a theory so important both to navigation and to our

physical knowledge of the earth, his Majesty our gracious King

has given permission to the undersigned to undertake a journey

of from two to three years through Siberia to Kamtchatka. Be-

sides the magnetic observations, which are the chief purpose of

this journey, experiments will be made with the pendulum, to

assist in obtaining a more accurate determination of the figure of

the globe, together with such observations as may tend to ascer-

tain geographical, hypsometrical, and meteorological points ; and,

in short, every thing contributing to physical science, which abi-

lity, time and circumstances enable him to accomplish. He
trusts, too, that steps will be taken to prevent so fine an oppoi%

tunity of enriching natural history from passing without advan-

tage —-Hanstecn,

HISTORY.

4. Notice regarding Copernicus.—The name of this celebrated

* It must be a matter of hopeful expectation to men of science to look forward

to the accomplishment of the expedition which Professor Haristeen has here an-

nounced. Particular circumstances, we understand, have as yet prevented its com-

mencement. We trust, however, that an undertaking so worthy of the patronage

of the King, and of a country in which science is taking fast and deep root, - not

be long delayed. In the mean time, the public will not fail to give the credit"so

amply due to the Professor, whose zeal for science, which he is so wxll qualified to

promote, makes him desirous, leaving for so long a time his interesting family, to

expose himself to the hardships and dangers of every kind attending such ajourney,

of which it is scarcely possible for us to have aay conception^
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astronomer was written Koppernick ; he was a canon and physi-

cian^ and occupied himself in directing buildings. The aque-

ducts which he constructed at Graudenz, Thorn, and Dantzig,

still exist. He took 24 years to produce his famous astronomi-

cal system, against which the thunders of the Vatican were

hurled when the author was dead. The sentence of condemna-

tion was only repealed at Rome in 1821 ; Copernicus died in

1548. The monument which Bishop Kromer erected to him in

the Cathedral of Frauenbourg, no longer exists. Prussia claims

Copernicus as one of her sons, although, at this period. Thorn

did not belong to the Prussians.

METEOROLOGY.

5. Temperature of the Sun.—M. Dulong communicated to

the Institute a letter from M. Pouillet, in which that philoso-

pher announced, that he was occupied with experiments relative

to the measure of very elevated temperatures, such as those on

the surface of incandescent bodies, or bodies in ignition, of

flames, and particularly of the sun. The instrument used by

M. Pouillet to obtain these result^-, is founded on the properties

of radiant heat, and principally on this datum, that a body, the

bulb of a thermometer for instance, perfectly insulated in the

midst of a sphere of ice, but so placed as to receive the rays.of

the sun through a circular aperture of such a form and position,

that all the lines, forming tangents to the sun and the ball, may
passthrough it, will be heated precisely in the same manner as

if it were supposed that a portion of the surface of the sun, or of

a body heated to the same temperature, exactly filled the aper-

ture in the ice. M. Pouillet, among other results, states, that the

temperature of the sun, thus determined, is 1400° (2552° F.).

6. Luminous Snow Storm on Lochawe.—Towards the lat-

ter end of March, in the year 1813, a shower of snow fell

on Lochawe in Argyleshire, which alarmed or astonished

thos^ by whom it was witnessed, according as they were influ-

enced by curiosity or superstition.— Some gentlemen, who had

crossed the lake in the morning, had a good opportunity of

marking the phenomenon. All had been calmly beautiful

during the day, and they were returning homewards from

VOL. XIl. NO. 24. APRIL 1825. D d
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Ben Cruachan, when, the sky becoming suddenly gloomy

they rowed more smartly towards the shore in order to avoid

the threatened storm. In a few minutes, however, they were

overtaken by a shower of snow
; and immediately after, the

lake, which was of glassy smoothness, with their boat, clothes,

and all around, presented a luminous surface, forming one

huge sheet of fire. Nor were the exposed parts of their bodies

singular in this respect, for to the eye they all seemed to burn,

although without any feeling even of warmth. When they ap-

plied their hands to any of the melting snow, the luminous sub-

stance adhered to them as well as the moisture, and this pro-

-perty was not lost by the snow for twelve or fifteen minutes. The

evening became again mild and calm, but lowering and very

dark. The natives had not witnessed any similar appearance

before ; and many of them believed it the forerunner of some

dire calamity that was to befal their mountain land.

—

Rev.

Colin Smith.

7. Form qf Hailstones.—Whilst ascending the volcano of

Porace, in the Andes, M. Humboldt had occasion to observe,

that, during a hail-storm, the hailstones, which were white, from

five to seven lines in diameter, and formed of layers of different

translucency, were not merely very much flattened at the poles,

but were so much swelled in their equatorial dimensions, as to

have rings of ice separate from them on the slightest blow. M.

Humboldt had twice previously observed this phenomenon in

the mountains of Bareuth, and near Cracow, during a journey

in Poland. ‘‘ May it be admitted, that the successive layers,

which are added to the central nucleus, are, in a state of fluidity,

sufficient to allow of the flattening of the spheroids being caused

by a rotatory movement

—

Ann. de Chim. xxvii. 1^0.

8. Falling Star seen at Mid-day.— On the 18th August

1823, at a quarter past eleven in the forenoon, as I was em-

ployed in measuring the zenith distances of the pole-star to de-

termine the latitude, a luminous body passed over the field of

the universal instrument telescope, the light of which was some-

what greater than that of the pole-star. Its apparent motion

was from below upwards ; but as the telescope shows images in

an inverted position, its real motion, like that of every falling,
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body, was from above downwards. It passed over the telescope

in the space of a second or a second and a half, and its motion

was neither perfectly equal nor rectilinear, but resembled very

much the unequal and somewhat serpentine motion of an as-

cending rocket,’ froirf the unequal burning of the charge, and the

irregular reaction of the stream of air issuing from it on the at-

mospheric air. It was thus evident, that this moteor moved in

our atmosphere,^ but it must have been at* a considerable height,

since its angular motion was so slow. This* is perhaps’ the only

instance in which a shooting-star vhas been seen at mid-day in

clear sun-shine.”~.firaw.9feai.

9. Quantity^ of Rain neai- Hexham- — Tlfe Keverend Mr
Wasted of Newbrough, near Heiham, Northumbeiland^ has for

several years past kept a very accurate register of the quanti-

ty of rain which has fallen there, as indicated by one' of Mr
Adie’s best gauges. The following is the monthly report for

ISM.

Inches. Inches.

January 0.96 July 1.31

February 0.98 August 1.72

March 1.69 September 2.61

April 0.84 October 2.43

May 1.19 Noveihber 4.11

June 1,35 December 4.78

23.97

The total depth' of rain in 18S4 has not been quite an average.

The following were the annual quantities ascertained at New-
brough for the three preceding years.

In 1821, - 27.41

1822, - 26.98

1823, - 23.54

It may be noticed, that the quantity of rain which fell near

Wakefield in Yorkshire, in September and October last, was

much greater than at Hexham.

DdS
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10. Meteorological Table^ extracted from the Register hept

hy Lord Gray^ at Kinfauns Castle., North Britain. Lot. 56^

28' 30".—Above the level ofthe Sea 129feet.

1824.

Morn. 10 o’clock.

Mean height of

Even. 10 o’clock.

Mean height of

Mean
Tempr,
by Six’s

Ther.

Depth
ofRain.

N° of days.
|

Rain or
Snow.

Fair.

Barom. Ther. Barom. Ther. Inches.

January, 29.799 41.193 29.829 41.322 41.933 1.35 8 23
February. 29.710 40.193 29.700 39.517 40 862 1.45 11 18

March. 29.660 39.774 29.670 37.548 39.451 1.05 11 20
April. 29.779 46.980 29.728 43.366 45.370 1.00 9 21

May. 29.915 52.677 29.901 47.258 50.710 .40 6 25

June. 29.858 58.533 29.833 52.700 56.400 1.95 9 21

July. 29.802 60.387 29.800 56.419 59.420 1.80 9 22
August. 29.798 58.710 29.787 54.258 57.450 1.70 16 15

September. 29.743 54.800 29.714 52.066 53.960 2.20 13 17

October. 29.517 47.451 29.502 45.322 47.255 4.00 22 9

November. 29.317 40.966 29.320 40.200 41.433 4.40 13 12

December. 29 440 38.677 29.434 38.061 39.451 2.90 16 15

Average of

the Year.
29.695 48.386 29.685 45,670 47.808 24.00 148 218

Annual Results.

MORNING.

Barometer.

Highest, 16th Jan, 30.54 Wind SW.
j

Thermometer.

Highest, 14th July, 68® Wind SW.

Lowest, 8th March, 28.41 E. I Lowest, 4th December, 25 W.

Highest, 15th Jan. 30.55

EVENING.

W. 1 Highest, 2d September, 65 SE.

Lowest, 23d Nov. 28.40 E.
1

Lowest, 4th December, 22 W.

Weather. Days. Wind. Timesi

Fair, 218 N. & NE. 15

Rain or Snow, 148 E. & SE. 110

366
S. & SW.
W, & NW.

55

186

366

Extreme Cold and Heat, hy Six'^s Thermometer.

Coldest, 5th December, Wind W, 21®

Hottest, 14th July SW. 75

Mean Temperature lor 1824. 47 808^

Result of Two Rain Gauges,

1, Centre of the Kinfauns Garden, about 20 feet above the level Inches.

of the Sea, - - - - 24.00

2. Kinfauns New Castle, Round Tower, about 150 feet, ' » 20.18
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GEOGNOSY.
11.

Human Skeletons found inclosed in Calcareous Tufa
In India.—To get at an aqueduct, which was to be repaired

at Ahraedravgur in 1821, it was necessary to cut to the depth

of fifteen or twenty feet, through a sort of sandstone which co-

vered it. The stone, which is a calcareous tufa, is called by the

natives Morrum, and the name is adopted by Europeans. It is

found near the surface ; of great thickness, in most parts of the

Deccan ; and in many places presents itself naked and barren.

On digging for the aqueduct above mentioned, at the depth of

eight or ten feet, there were found lying across its course seve-

ral human skeletons completely imbedded in the morrum, or

rather surrounded by it ; for there remained the hollow space

that had been occupied by the corpse, and above, below, and

round it, the morrum appeared as solid as if it had never before

been cut into. Now, as we know that the aqueduct, over

which the skeletons were found, was only built about 300 years

ago ; that the ground over it had subsequently been a cemetry,

that morrum, though ever so much broken, will, by the influence

of water, unite again, and become compact; and that it is neces-

sary, when the earth on the surface is thin, as at Poonah, to dig

the grave into the morrum, we can account for those skeletons

being so imbedded ; but had we found them without a know-

ledge of such circumstances, we might have been led to consider

them as remains of an earlier period, and to have been deposi-

ted there by other means.

—

Captain Stirling.

12. Hyccna Caves in Devonshire.—Professor Buckland has

lately examined two caves in Devonshire, in both of which he

found, in a bed of mud beneath a crust of calc-sinter, gnawed

fragments and splinters of bones, with teeth of hyaenas and

bears. There were no entire bones except the solid ones of the

toes, heels, 8cc., as at Kirkdale, which were too hard for the teeth

of the hyaena. They appear simplj to have been dens, but less

abundantly inhabited than that at Kirkdale. In the same cave.

Professor Buckland found one tooth of the rhinoceros, and two

or three only of the horse.

13. Remains of the Fossil Elephant found in Ayrshire.-^

Tusks of the fossil Elephant were last month found in old al-
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luvial strata, at the water of Carmel. The details of this inte-

resting discovery will be inserted in next number of Journal.

ANTHROPOLOGY.

14. Frequency of Goitres^ especially hi Women, in the l iver

district of the Paraiba .—Among the inhabitants of this place,

in the river district of the Paraiba, we observed an endemic

swelling of the glands of the neck, in such a high degree as

is perhaps nowhere to be found in Europe. Frequently the

whole neck is covered with the great swelling, which gives a hor-

rid appearance to these people, who are for the most part mulat-

toes, and have, independent of this, no very agreeable features.

But, in this country, they seem to regard this swelling rather

as a particular beauty than as a deformity ; for we often saw the

women adorn this enormous goitre with gold or silver ornaments,

and, as it were, displaying it, while they sat before their house-

doors with a tobacco-pipe in their hand, or a reel to wind cotton.

We have annexed a drawing of one of these women in her na-

tional costume. Negroes, mulattoes, descendents of whites and

Indians {Mamelitcos), which form the greater part of its popula-

tion, are peculiarly subject to this disorder ; among the whites

the women have it more commonly than the men. The causes of

this deformity seem to be quite the same here as in other countries.

For it does not occur in the high, colder, and airy mountainous

districts, but in the low valley of the Paraiba, which is often

covered with thick fogs. The reason of this is, that the direc-

tion of the two chains of mountains from south to north, does

not allow a free issue to the exhalations and vapours : the'same

mists which, during the day, rise from the river and the neigh-

bouring marshes, which are partly covered with thick woods,

fall again into the valleys at night ; the warmth is at the same

time considerable, and the water of the river, which is often very

muddy, impure, and lukewarm, must supply the place of spring-

water. Their habitations, too, are uncleanly, damp, and windy.

The raw dour of maize, which is here more frequently used

than that of mandiocca, and is, though more nourishing, more

difficult of digestion, and eating much pork, may likewise con-

tribute to the development of this disease. Perhaps excess in

sexual enjoyments may be considered as one cause of the goitre.
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as it is at Rio of the sarcocele and hydrocele. It is true, we do

not here see the melancholy appearances of idiocy which are so

frequently combined in Europe endemically with the goitre;

yet the look of the persons who have the disorder in a higli de-

gree, is not merely drowsiness and want of energy, but even

stupidity, in the strict sense of the expression. It is customary

to apply, at the commencement of the disease, poultices of warm

gourds, the patient at the same time drinking water, which has

stood for several days upon the pounded mass of large ant-hills.

The component parts of the ant-hills, which are from five to six

feet high, in the construction of which the insect makes use of a

peculiar animal slime as a cement, certainly seem capable of

counteracting the causes which produce the goitre. Perhaps,

too, the acid of ants may have a beneficial influence on the re-

laxed nerves of the patient, as well as on the debility of the

lymphatic system. The negroes here, as in Africa, make much

use of mucilaginous substances : they use, for instance, gum ara-

bic against the goitre with good success ; a mode of treatment

which seems to point at the origin of this disease as proceeding

from diet.— and Martins' Travels.

ZOOLOGY.

15. Acute Rheumatism observed in the Horse.—Rheuma;tic

affections are very frequent in domestic animals, and yet the

works on veterinary medicine contain few examples of them. It

is therefore useful to collect with care all the facts of this nature,

in order to fix the attention upon a disease which is the cause of

the greater number of those incurable claudications, which baffle

the skill of the physician. Towards the end of August 1818,

a sound horse, which ;hg,d till then been in good health, appear-

ed less free than usual in the motions of his fore legs. This

constraint increased progressively, and especially in the left fore

leg, so that on the 27th, the animal could with difficulty sup-

port himself. The appetite was good, the pulse regular, the

diseased part was not sensible to the touch. On the following

day the animal did not limp on the left leg, while he could with

difficulty draw the right one along. The claudication increased

or diminished, and even disappeared, several times during a

month, sometimes attacking one limb, sometimes the other, ac-
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cording to the alternation of good and bad weather. At lengtfs

a month of dry weather produced so sensible an eifect, that six

months after the animal had not experienced any new acces--

sion.

16. Salmon lyfdifferent rivers can hedistinguished from each

other. ‘—With respect to the opinion entertained by many, that

the salmon of one river can be distinguished from those of ano-

ther, a strong analogical evidence is derived from the common
trout, the Salmo Fario, which every body knows exhibits the

greatest differences from one river to another. Even in the

same lake, this species will exhibit, at different places, charac-

ters so marked and so very different, that a person ignorant of

the great variation produced by circumstances, might fancy a

multitude of distinct species. In Loch Langavad, for exam-

ple, in Harris, at the western extremity, among the rushes and

scirpi, with a muddy bottom, the trouts are moderately large,

and darkish coloured beneath, with white flesh in general. Far-

ther on towards the east, among the small islands, where the

bottom is rocky and pebbly, the trouts are smaller, more live-

ly, brighter beneath, and with the spots more vivid, and the

flesh, at least in May, June and July, is red. On the south

side, about the middle, in deep water, the trouts are large,

strong, with few spots, and with a tint of yellow upon the belly,

mixed with dark grey. On the same side, near the east end of

the loch, the trouts have more yellow beneath. On the north

side, in a bay nearly land-locked with shallow water, they are

very small, with white flesh. In many of the small lakes in the

neighbourhood, and in the rivulets, they are of this last kind ;

but in one small and deepish lake, filled with Nymphaea alba and

carices, near the western extremity of this lake, the trouts are

very strong, thick at the tail, with the belly deep yellow, and

the flesh red.

—

Mr Macgillivray.

PHYSIOLOGY.

17. Case of sleep continuing for 45l days.—A sanitary re-

port of a Prussian physician, addressed during the month of

August, to the authorities, contains what follows. At Mede-^

bach in Westphalia, a young woman of twenty years has slept

451 days. She was wakened only With difficulty, in order to
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'make her take food, and immediately after slept > again. From

the commencement of her sleep, she only wakened once of her

own accord. All the functions, even the periodical evacuation,

are regularly performed ; the heat and pulse presented nothing

particular. No cause could be discovered for this extraordinary

sleep, unless it might be a hurt which she had previously re-

ceived on the head. Two physicians are observing the case at-

tentively.

18. Quantity of Plood in Animals.—Those who have not

considered the subject, must be surprised at the quantity of

blood which passes through the heart of any moderately sized

animal, in the course of twenty-four hours. In man the

quantity of blood existing in the body at any given moment is

probably from 30 to 40 pints. Of this, an ounce and' a half, or

about three table spoonfuls are sent out at every stroke ; which

multiplied into 75, (the average rate of the pulse) give, 112.5

ounces, or seven pints in a minute ; i. e. 420 pints, or 52.5 gal-

lons, in an hour; and 1260 gallons, i. e. nearly 24 hogsheads in

a day. Now, if we recollect that the whale is said to send out

from its heart at each stroke 15 gallons, the imagination is over-

whelmed with the aggregate of the quantity that must pass

through the heart pf that animal in twenty-four hours. It is a

general law, that the pulse of the larger animals is slower than

that of the smaller : but even if we put the pulse of the whale

so low as 20 in the minute, the quantity circulated through the

heart, calculated at 15 gallons for each pulsation, will be 432,000

gallons, equal to 8000 hogsheads in twenty-four hours. The
consideration of this amazing quantity is however a subject of

mere empty wonder, if not accompanied with the reflection, that,

in order to produce the aggregate amount, the heart is kept in

constant motion ; and that, in fact, it is incessantly beating, as

it is termed, or throwing out the blood into the arteries, from the

first period of our existence to the moment of our death, without

any sensation of fatigue, or even without our consciousness, ex-

cepting under occasional corporeal or mental agitation.

—

DrKidd,
19- On the Causes of Animal Heat.—The following are

some of the conclusions obtained by M. Despretz, during the

course of his experimental investigations of the causes of animal

heat; 1. Respiration is the principal cause, of the development
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of animal heat ; assimilation, the motion of the blood, the fric-

tion of various parts, may produce the small remaining portion.

2. Besides the oxygen employed in the production of carbonic

acid, another portion of this gas, which is sometimes very con-

siderable in proportion to the first, disappears ; it is supposed

generally, that it is employed in the combustion of the hydro-

gen of the blood. In general more oxygen disappears in the

respiration of young animals than in that of adults. 3. Exha-

lation of nitrogen takes place in the respiration of those mammi-

ferous animals, which are carnivorous or frugivorous, and in the

respiration of birds ; the quantity of nitrogen exhaled being

greater in frugivorous than in carnivorous animals.-— de

Chim.^ xxvi. 360.

SO. Lizars on the Ovaria.—Mr Lizars, Lecturer on Anato-

my and Surgery, is about to publish an account of his opera-

tions in extracting morbid ovaria, which have been eminently

successful. We have seen the beautiful drawings intended for

Mr Lizars’s work. They represent the |^coloiirs, surface, and

form of the ovaria ; but representations of internal structure

ought also to be given.

21. Seeing in Water.—In experiments made with the view

of determining whether or not we can see under water, some in-

dividuals maintained that they could see, while others, with

equal confidence, asserted, that all around them was dark. In

explanation of this seeming contradiction, it may be remarked,

that in some individuals, owing to the delicacy of the conjunctiva

and lachrymal gland, the eye remains shut when immersed in

cold water ; others, whose eyes remain open, and who maintain

that they see under water, actually do not see Xhe foi'ms qf ob-

jects^ only the light reflected from bodies having a bright sur-

face, as silver. The pearl fishers of antiquity are said to have

used glasses of a particular kind, to enable them to see the pearl

mussels. Instruments for seeing under water have been pro-

posed by modern artists.

CHEMISTRY.

22. Presence of Mercury in Common Salt.—-Boyle, Stahl,

Senac (Athanasius), Kircher, Glauber, and many other chemists,

have presumed the existence of mercury in common salt. Hil
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Rouelle, in 1777, published the fact, that sea-water formed spots

of amalgam upon the walls of a silver vessel in which it had

been distilled, and that the salt, which was produced, treated

with sulphuric acid, gave rise to a mercurial deposit in the neck

of the retort. Fifteen years after, Westrumb, making concen-

trated sulphuric acid act upon salt of the Pyrmont salt-works, in

presence of the author, equally obtained a product of sublima-

tion, in which the presence of mercury as well as that of iron

were determined. Results of experiment, from which the same

consequences as the preceding may be deduced, have been since

announced by Proust and Scherer. The author, lastly, having

prepared muriatic acid with a mixture of salts obtained from

various salt-works in Germany, has equally collected a volatile

matter containing mercury and iron. He calls the attention of

chemists to these phenomena, and, in accordance with M. Proust,

recommends that a small plate of gold be fixed to the keel of a

vessel, and it be examined, at the end of a long voyage, if it be

not covered with mercury.

—

Professor Wurzer,

Reid's Academical Examinations.—The first volume of

this work has just been published, the second and concluding

one will appear soon. Mr Reid’s arrangement is good,— the

chemical details corjrect,—the exposition of general principles and

views luminous ; and the language suited to the subject. We
have therefore no hesitation in recommending this interesting

little work to chemical and medical students.

ARTS.

24. Composition of an Inlc similar to China Ink.—Take six

parts of isinglass, which are to be dissolved in double their

weight of boiling water ; in like manner, dissolve in two parts of

water one part of Spanish liquorice
; mix the two liquors warm,

and gradually incorporate with them, by means of a wooden

spatula, one part of the best ivory-black. When this mixture

is properl}^ made, it is heated in a water-bath, that the whole of

the water may be evaporated. The requisite form is then given

to the paste which remains. The colour and goodness of this

ink are equal to those of the true China ink.

25. Engraving on Zinc.—There has lately been published

by Leske, the bookseller, at Darmstadt, the first large work of
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which the plates are executed in zinc. It is a collection of mo*
numents of architecture, which will consist of twenty numbers.

The work is done on zinc in the same manner as on stone, and

the expence of engraving is thus avoided
; hence the publisher

has been enabled to sell the number, consisting of twelve folio

plates, at five francs upon common paper. In an economical

point of vievv, this method, therefore, deserves to be recommend-

ed. We see by the German journals, that M. Eberhard, au-

thor of the collection in question, has recently published a

pamphlet upon the use of zinc, with the view of replacing cop-

perplates and lithographic stones, for engraving and design-

ing; 8vo. with 10 plates, Darmstadt 1824.

26. Observation regarding the Alcanna of the Orientals, or

Egyptian Henne.—M. Virey having received some of the pow-

der of henne, sent to him from Egypt, is induced to publish

some remarks upon the employment of this cosmetic and tinctorial

vegetable, the use of which is extremely ancient in all the coun-

tries of the east, for dyeing the fingers and nails, and sometimes

the feet, of women. This practice has been so extended over

the globe, with the conquests and religion of the Arabians, that

it is found to exist at the present day from Damietta to Macao.

It is used for dyeing skins and maroquins of a reddish-yellow.

Messrs Berthollet and Descotils have not found any tannin in it,

although it precipitates sulphate of iron black, which indicates

the presence of gallic acid. The acids diminish its reddish-yel-

low colour, the alkalies deepen it. According to the above-men-

tioned chemists, wool may be died with the henne of a good

yellowish red or brown colour. An orange-red colour is also

extracted by alcohol. According to Russel and Forskal, it is

sufficient to apply to the skin the leaves of the henae, beaten to

a paste, and rub it with the hands when it is wished to colour

it. Old women tinge their hair brown in the same manner,

and some old men of the lower sort the beard also, when it has

grown white. When it is wished to render this colour more

brown, the juice of green nuts is added.

27. Native Oil of Laurel used in Spanish Guyana,—The

inhabitants of Spanish Guyana extract, under the name of Azeyte

de Sassafras, an oil from a species of tree of the natural family

of Laurels. This tree abounds in the forests of Parimia, and on
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the banks of the Orinoko. The natural oil obtained from it is

similar to other volatile oils obtained by chemical processes, and

although rectified it is heavier than alcohol. It remains trans-

parent, its taste is warm and pungent, its smell aromatic. It is*

very inflammable, and burns entirely. Acids and alkalies have

little action upon it. It is soluble in alcohol and ether, and dis-

solves camphor, caoutchouc, wax, resin, &c. It is employed

externally as a discutient, and internally as a diaphoretic, diu-

retic, and resolvent. The Indians regard it as an infallible re-

medy against rheumatisms and pains of the kidneys* The decoc-

tion of the root of the tree is also employed for the same pur-

pose.

—

Journ. de Pharm. No. xi. p. 547.

28. Chica^ a Pigment used hy the Indians of the OrinoJco to

stain the Shin red.—The native Americans on the banks of the

Orinoko, use two species ol’ dye for the purpose of staining the

skin red. One of these is the product of the Bixa Orellana ;

, the other is the extract of the leaves of Bignonia Chica, which

is cut into round cakes five or six inches in diameter, and two

or three in thickness, and dried. Experiments have been made

upon this substance, from which it appears, that the chica has

some peculiar properties, by which it is distinguished from other

vegetable principles ; and though it approaches in nature to the

resins, it differs from them in being infusible by heat, without

decomposition ; it not being separable by water from its solution

in alcohol and sulphuric acid, and in being readily soluble in am-

monia, which does not touch the true resins. The chica is be-

gun to be used for dyeing cotton, to which it gives an orange-

red.

—

J. B. BoussingauU.

29. Brown's Pneumatic Engine.—The principle of this en-

gine appears to be nothing more nor less than a very sudden

expansion and condensation, not of the gases used in the opera-

tion, but of the small quantity of water formed from the com-

bustion of the hydrogen with the oxygen of the atmospheric air,

admitted into the cylinder at every stroke of the engine. When
the union of these two gases takes place at a very high tempe-

rature, as is the case in Mr Brown’s model, exhibited in Print-

ing-house Square, London, the water generated is instantly con-

verted into steam of a high degree of elasticity, filling the capa-

city of the cylinder with an elastic fluid capable of instantaneous
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condensation by cold. This sudden expansion of the steam

produced from the union of the two gases, expels from the cylin-

der a great proportion of the gaseous fluids, incapable of con-

densation ; and, in fact, operates so much like the steam in a

common engine, that Brown’s discovery may still with propriety

be called a steam-engine,-—with this difference, that the elastic

and condensible fluid is generated at a high temperature, from

materials admitted into the cylinder itself. The extent of power,

or the vacuum produced, must depend upon the temperature at

which the combustion takes place ; a slow combustion producing

steam of a low degree of elasticity, while a rapid union of the

gases will highly expand the steam, and effect an extent of va-

cuum when condensed, corresponding to the degree of its pre-

vious expansion.

—

Edinburgh Times.

SO. Loco-motion steam-carriage.—We understand, that two

engineers of this neighbourhood, (Messrs Buntals and Wilt,)

have recently taken out a patent for a loco-motive or steam-car-

riage, considered by the patentees to be adapted as well to com-

mon roads as railways. The whole weight of a coach, with ma-

chinery, water and coal, will not be above a ton heavier than

the present stage-coaches, while the power may be readily va-

ried from two to ten horses, according to the inequality of the

road. The speed at present contemplated, is twelve miles per

hour ; and if the inventors, (who are represented to us as inge-

nious and experienced practical engineers), have not, like many

other projectors of the present day, deceived themselves, our

next number may have to record an important application of

steam power. --

Art. XXIX.

—

List of Patents granted in Scotland from 9>d

December 1824 to 1th March 1825.

70. To Robert Bowman of Aberdeen, Scotland, chain-cable-

maker, for an improved apparatus for stopping, releasing, and

regulating chain and other cables of vessels, which he denomi-

nates Elastic Stoppers.” Sealed at Edinburgh 16th December

1824.
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71. To PiEiiiiE Jean Baptiste Victor Gosset of Clerk-

enwell Green, county of Middlesex, merchant, for certain im-

provements in the construction of looms or machinery for weav-

ing various sorts of cloths or fabrics.” Sealed at Edinburgh

30th December 1824.

72. To John Potter of Smidley, near Manchester, County

Palatine of Lancaster, spinner and manufacturer, for certain

improvements in looms, to be impelled by mechanical power, for

weaving various kinds of figured fabrics, v/hether of silk, cotton,

flax, wool, or other materials or mixtures of the same, part of

which improvements are applicable to hand-looms.” Sealed at

Edinburgh 30th December 1824.

1. To David Gordon of Basinghall Street, London, Esq.,

for “ certain improvements in the construction of portable gas-

lamps, and which improvements are applicable to other appara-

tus for facilitating the use of compressed gas.” Sealed at Edin-

burgh 1st January 1825.

2. To Walter Forman, Esq. of Bath, county of Somerset,

Commander in the Royal Navy, for “ certain improvements in

the construction of steam-engines.” Sealed at Edinburgh 17th

January 1825.

3. To Thomas Wolrich Stansfeld of Leeds, county of

York, merchant, for ‘‘ improvements in looms, and in the pre-

paration of warps for the same.” Sealed at Edinburgh 17th

January 1825.

4. To William Shelton Burnett of New London Street,

in the city of .London, merchant, for “ certain improvements

in ships’ tackle.” Sealed at Edinburgh 1st February 1825.

5. To David Gordon of Basinghall Street, London, Esq.,

for ‘‘ certain improvements in the construction of carriages or

other machines, to be moved by mechanical powers.” Sealed at

Edinburgh 9th February 1825.

6. To Lieutenant William Hopkins Hill, Royal Artil-

lery, of Woolwich, county of Kent, for certain improvements

in the machinery of propelling vessels.” Sealed at Edinburgh

10th February 1825.

7. To John Phipps of Upper Thames Street, London, paper-
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maker, and Chiustopher Phipps of the parish of River, county

of Kent, paper-maker, for “ an improvement or improvements

in machinery for making paper.” Sealed at Edinburgh 14th

February 1825.

8. To Stephen Wilson of Streatham, in the county of

Surrey, Esq., who, in consequence of communications made to

him by a foreigner residing abroad, is in possession of ‘‘ a new

manufacture of stuffs with transparent and coloured figures,

which he calls Diaphane Stuffs.” Sealed at Edinburgh 21st

February 1825.

9. To James Surrey of Battersea, county of Surry, miller,

for a new method of applying heat for the production of steam,

and for various other purposes, whereby the expence of fuel

will be lessened.” Sealed at Edinburgh 22d February 1825.

10. To Richard Badnall, the younger, of Leek, county of

Stafford, silk-manufacturer, for certain improvements in the

winding, doubling, spinning, throwing or twisting of silk, wool,

cotton, or any other fibrous substances.” Sealed at Edinburgh

5th March 1825.

11. To Thomas Masterman of the Dolphin Brewery, 38.

Broad Street, Ratcliffe, county of Middlesex, common brewer,

for an apparatus for bottling wine, beer, or other liquids,

with increased economy and dispatch.” Sealed at Edinburgh

7th March 1825.

12. To John Masterman of 68. Old Broad Street, Lorn

don, gentleman, for “ an improved method of corking bottles”

Sealed at Edinburgh 7th March 1825,



( m )

INDEX.

JEtna, heights of its principal parts, 1 77*

African expedition, notice regarding Denham and Clapperton’s, 147-

Alcanna or Henne^ account of its properties, 416.

Anderson, Adam, Esq. his observations on the illuminating power of

coal-gaS, 169 , 382.—corrections for humidity on the formula for

the barometrical measurement of heights, 248.

Animal heat, M. Despretz's conclusions in regard to its causes, 413.

Anfielides, Dr Fleming’s account of British testaceous, 238.

Arctic expedition, Captain Franklin and Dr Richardson’s, notice regard-

ing, 146.

Asphyxia by strangulation, notice regarding the phenomena of, 1 87.

Attraction, local, Mr Barlow’s experiments for determining that of the

steam-vessel Comet, 288.

Aiirora Borealis and Polar fogs. Professor Hansteen’s remarks on the,

83.

Barlow, Peter, Esq., his experiments on the laws of electro-magnetic

action, 105—experiments for determining the local attraction of the

steam-vessel Comet, 288.

Barometrical measurement of heights, Mr Anderson’s corrections for the

effects of humidity on the formula for the, 248.

Bell, Charles, Esq. his observations regarding the motions of the eye,

371.

Bellhi^hausen s voyage, notice regarding, 177*

Bell‘Ro:‘k Light-house, account of its erection, 1 8.

Blood, notice respecting its quantity in animals, 413.

Bone, Dr, his arrangement of the fossil organic remains enumerated
by Schlotheim, 242, 180.

Boussingault, T. B., his account of the cow-tree, 97*
Brooke, H. J., Esq., his remarks on crystallization, 1.

Browns gas vacuum machine, notice regarding, I92.—Mr Tredgold's
account of it, 368—pneumatic engine, account of, 417.

Buchanan, George, Esq., his observations and expenments on the
strength of materials, 154.

Bucklaod, Professor, his reply to Dr Fleming’s remarks on the distri-

bution of British animals, 304.

Buildings, Mr Tredgold’s remarks on the practice of warmino- and
ventilating, 38, 260.

^

Celestial Phenomena, from January 1. to April 1. 1825, 173. ^from
April 1. to July 1. 1825, 396.

Charpentier, M., his remarks on organic remains, as a means of dis-
tinguishing rock-formations, 320.

Charybdis, Captain Smyth’s account of, 403.
Chenopodium vulvaria, ammoniacal gas disengaged, during vegetation,
from it, 181.

VOL. XII. NO. APRIL 18^5. me



INDEX.4^2

Chica, a pigment used on the Orinoko, 417-

Coal-gasj Mr Anderson’s remarks on its illuminating power, 169, 382.

Coldstream

f

Mr John, his meteorological observations made at Leith,

394.

Copernicus, notibe regarding, 404.

Cow-tree, Rivero and Boussingault’s account of it, 97*

Crystallization, Mr Brooke’s remarks on, 1.

Decapitated robbers, account of experiments made upon, 189-

Dromedary, Dr Paolo Savi’s account of the bag occasionally protruded

from its mouth, i37^ 294.

Eggs, notice regarding two, contained the one with the other, 186.

Electro-magnetic action, Mr Barlow’s experiments and observations on,

105.

Elephant, fossil remains of, found in Ayrshire, 409*
Eudialite, Mr Levy’s description of, 81.

Expeditions, geographical, notices regarding, 146.

Eye, Mr Bell’s observations regarding its motions, 37L

Falling star, notice regarding one seen at mid-day, 406.

Fingers, supernumerary, notices regarding a family having, I9I.

Fires at Edinburgh, account of the measures adopted for pulling down
the ruins caused by the late, 93-

Fisheries, abstract of Parliamentary report relating to the salmon, 335.

Fleming, Rev, Dr., his remarks on the modern strata, 11 6.—his de-

scription of British testaceous annelides, 238.

Flora of Scotland, contributions lately made to it, 183.

Friendly societies, notice regarding, 194.

Geology, notices regarding works and discoveries in, I77.

M. Necker’s discourse on its history and progress, 322.

Goitres, their frequency in the river district of the Paraiba, 410.

Graham, Professor, his list of rare plants flowering in the Edinburgh
Royal Botanic garden, 172, 393.

Graminece, Professor Schouw, on their geographic distribution, 128.

Gum-animi, its connection with amber, 180.

Hailstones, notice regarding the form of, 406.

Hansteen, Professor, his account of the aurora borealis and polar

fogs, 83, 235.—notice regarding his projected jour fey to Sibe-

ria, 403.—his speculations with regard to the magnetic poles of the

earth, 328. .

Haiismann, Professor, his description of ancient vases, 360.

Hudsons Bay Countries, Dr Richardson’s remarks on their climate

and productions, 197-

Heat, radiant, Mr Ritchie’s observations on, 15.—animal, M. Des-
pretz’s conclusions regarding its causes, 413.

Howison, Dr W., his account of the forest-trees and timber trade of

Russia, 56.

Hybrid plants, notice regarding their sterility, 181.

Hycena caves, discovered in Devonshire, 409*

Ink, composition of one similar to China ink, 415.

Innes, Mr George, on the celestial phenomena from Jan. 1. to April

1. 1825, 173.—'from April l. to July 1. 1825, 394.



INDEX. ^

Laurelf native oil of, used in Spanish Guyana, 41 6.

Lev^, A. Esq., on the modes ofnotation of Weiss, Mohs, andHaiiy, 70.

—his description of eudialite, 81.

Lighthouse, Bell-Rock, account of its erection, 18.

Luminosity of sea animals, M. Kuhl’s account of the, 185.

Luminous snow storm, account of one on Lochawe, 405.

Lyon, Captain, notice regarding his late voyage, 153.

Magnetic poles of the earth. Professor Hansteen’s account of their

number and situation, 328.

Martins, Dr de, his description of certain antediluvian plants, 47, 270.

Materials, Mr Buchanan’s remarks" on the strength of, 154.

Mercury, notice regarding its existence in common salt, 414.

Meteorological observationj?. Rev. Mr Stanley’s summary of those made
at Alderley Rectory, during the last ten years, 300.—made at Leith
by Mr Coldstream, 394.—at Kinfauns Castle, 408.

Mexico, remarks on the mines of, l63.

Mineralogical collections, notices relating to, 1 79-

Musical thi ush of Brazil, notice regarding it, 186.

Muslachial bristles of animals, remarks upon their use, 3 87.

Mines of Mexico, remarks on the, l63.

Necker, Professor, his discourse on tho history and progress of geo-
logy, 322.

Notation of Weiss, Mohs, and Haiiy, Mr Levy’s remarks on the modes
of, 70.

Ocean, Table of the results of observations lately made on its temper-
ature, 103.

Organic remains, M. Charpentier’s remarks on them, as a means of dis-

tinguishing rock formations, 320.

Ovaria, notice regarding Mr Lizars’s work on the extirpation of dis-

eased, 414,

Parrot, peacock, of South America, notice regarding its breeding, 184.

Patents granted in Scotland, from 13th August to 2d December 1824,

194.—from 2d December to 7th March 1825, 418.

Plants, antediluvian, illustrated by species now living within the Tro-
pics, Dr de Martius on, 47, 270.

Dr Graham’s list of rare ones flowering in the Edinburgh Bo-
tanic Garden, 172, 393.

Polar Regions, Professor Plansteen’s remarks on the fog of the, 235»

Railways, notice regarding, 39L
Rain fallen near Hexham, quantity of, 407.

Reid’s academical examinations, notice regarding, 415.

Remains, Organic, Dr Bone’s arrangement of those enumerated by
Schlotheim, 142*

Rheumatism in the Horse, 411.

Richardson, Dr, his remarks on the climate and vegetable productions
of the Hudson’s Bay Countries, I97.

Ritchie, Mr W., his observations on radiant heat, 15.

Rivero, Mariano de, his account of the Cow-Tree, 97.
Royal Society of Edinburgh, account of its proceedings, 175, 399-



4S4 INDEX.

Ruins caused by fires at Edinburgh, account of measures adopted for

pulling them down, 93.

Salmon, notice regarding the, 412.
'

Salmon Fisheries, epitome of the report from the Select Committee, re-

garding those of Great Britain, 335.

Savi, Dr Paolo, his account of the bag occasionally protruded from

the mouth of the dromedary, 1 37, 294.

Schouw, Professor, his account of the geographical distribution of the

Gramineas, 128.

Scylla, Smyth’s account of, 402.

Skeletons, human, found in calcareous tufa in India, 409*

Sleep continued for 451 days, account of a case of, 412.

Spider, notice regarding that whose web is employed in medicine, 184.

Spiritous liquors derived from trees or fruits in India, 191*

Spiizhergen, Captains Franklin and Buchan’s Tables of summer tem-
perature observed at, 232.

Stanleij, Rev. E., his summary of meteorological observations from
1815 to 1824, 300.

Steam-carriages, notice regarding, 418.

Strata, modern. Dr Fleming’s remarks on the, ll6.

Strontiles of Yorkshire, notice regarding it, 178.

Temperature of the Ocean, table of results of late observations on the

103.

of the Sea, as observed during Captains Franklin and
Buchan’s voyage to Spitzbergen, 233.

of Spitzbergen, Captains Franklin and Buchan’s tables of

the, 232.

of the Sun, M. Pouillet’s determination of the, 405.

Timber trade of Russia, Dr Howison’s account of the, 57*

Tredgold, Thomas, Esq., on the principles and practice of warming
and ventilating buildings, 38, 260—his account of Brown’s Gas
Machine, 368.

Trees, forest, of Russia, Dr Howison’s account of the, 57.

Vases, Etruscan, Professor Hausmann’s account of the composition of,

360.

Water, notice regarding seeing in, 414.

Waves of the Western Ocean and British Seas, their different charac-

ters, 114.

Weddel, Captain, notice of his voyage towards the South Pole, 148.

Wernerian Natural History Society, account of its proceedings, 176,

399-

Wood and Iron, Mr Buchanan’s experiments on the transverse strength

of; 154. -

Zinc, notice regarding the art of engraving on, 415.

I
P. NEitt, Printer.
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