A B AAEART AN PUNAT ot s P + 4
D R e N i T v
PRI LWy A T o)
’ L b IR Rt ? N S A
L e i A i T At s AP e
i) SN e S T T Mg ¢ Ny T i g g
P et ey 2 iy T A PR e e I
Wi [T i i v e G e el
A ‘ . P . . v Twiw P vy o M 2 o e 4 o Dt Y
SN S S s S b g ey T M L ey e g
T e Ml s T, s TR R A
SRR "‘v"‘i'.'."."‘ .“}',,",' ~py, ¥ “ay - A PR W
ey S e W LY TN ) Sl ey
o d) T el S ) o, S e Tl
Sl T 9 AP Dl V b ey 403 b
VY o) a0 @ .,';)“' kY ’ wly J ot
N “",‘0,»'.-/ .y e Yol LN o I I, | » o)
vy, ey g v ity el TR BN
o e T R e e YA e NN
2 gy Sy g 1 4 o Y5 Sy s
i W S | T i At BT
TN r"-‘! vy Aty ) ‘) ,'v.. Bt e 44
v -J.,' vy S Sy v :“'-"‘h il
» U v h 4 " Rongr4 pd) WY e :
wa S 4 A AR o
e v ” v J v ’ VoW
o v, vy A A ey
: Y ¥ wis Y N
o R ORA At MR SR 4
7 - ey vl v s W Y
Kl 250y ¥y ¢ A Al
¥ 39 o) v f_ v w
0l S v N ey Y “ e Py Y
«'ht . W 4 g v ¥
'w".' . i J ' 7 A A it
5 U S g B / :
\,. J . ’ J 4 J ’ J ot 3 "
. ‘¢ v ’ . '
3 £ NP ’ 4 ¢ ”
- ¥ ’
i { iy : .
vy " 5 ’ ” ’
/ ’ (! ’
- - v A
3 4 - o ’ ¥
£ s ¢ ¢ » - 4
» e ¥ "
¢ J v . v
: ’ RERET
3
> /'7 > - o
/ ] . W
3 3 7 f v
. ’ 4 4 .
/ L ,
"
y
) 4
b i
»
y
/
Aty ) y
/
AN
- ’
.~ /‘ y’




& INTRODUCTION ——

-

T0 THES

®  COMPARATIVE ANATOMY

or ¢ >

. :\z\l)l.\LS, %

COMPILED WITH, CONSTANT REFERENCE TO PHYSIOLOGY,

° AXD

» y
ELUCIDATED BY TWENTY COPPER-PLATES: |

o

v
a
x uy : '

¥ , E e 1 . -
.C. G. CARVUS, Med. et -Phil. Doct.

,' "PROVESSOR OF MIDWIFERY 7O THE MEDICO-CRILURGICAL ACADEMY AT DRESDEX,
. DIRECTOR OF THE ROYAL SAXON OBSTETRICAL INSTITUTION AT
L U | TIE SAME PLACE, AND ASSOCIATE, OF VARIOVS
‘ LEARNGD SQUIETIES,

X ' . TRANSLATED ¥ROM THE dERblAN. B\"

. R. T. GORE,

MEMEER OF THE ROVAL COLLEGE OF SUKGTONS IN LONTON

;}\ﬁ.
; g IN TWO VOLUMES.—VOL. 1.
15 ‘ - >
,!
’ {3 LONDON:
ot a4 LOWGMAN, REES QllME, BROWN, AND GREEXN,
| PATER-NOSTER-ROW.
1827.



\ S g
¢ = il B
~ \ o .
, 7, o . o e
o b i
5 \ 3
-
‘e
L . L]
A N 5
-/ rs
. -
P 2 ) - -
e el P : :
s r 3 ®a .
. TRl -
40 EE LD ‘. y
- by~ |
‘\J\OOS,-.— .‘ :
. o =
!- o i 1
A - .5// 2 y

h '%gex-/;//?/f’f» e

TRANSFERRED FROM
Imperial Llﬁl‘%ﬂ 12 MAY 1803

. , L J
/ .
7
-
. L
i
°
PRINTED BY RICHARD CRUFTWELL, ° 3
ST. JAMYS'S-STRERT, RATH. . ‘0

R

’
L
.
"
L J
H
\
b B8
A



.

o

ADVERTISEMENT

. ‘

BY THE TRANSLATOR.

»

In producing the Work of Professor
Carus under its present form, the Translator is
willing to flatter himself that ‘he renders an accept-
able service to those who take interest in the study of
Natural History in general, and more particularly of
the Physiology of Animals. To warrant such an
opinion, he need only allude to the absolute defi-

'“‘\xciency, at the present time, of any book upon Com-

paratnve Anatomy in the English language; whilst
cven the valuable Treatise of CUVIER has become so

rare as - totbe with difficulty obtained at an increased

price.
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AxATOMY, in so far as it demonstrates and compares
the structure of different species of animals, deserves,
in an equal degree, the attention of the Physiologist,
of the Zoologist, and of the philosophic Physician ;
for whilst it facilitates'the approach of the first to the
secrets of organic powers,” and enables the second to
discover the internal and external relations of animal
life, it promises to afford the last a clearer view of
the true nature of many merbid productions and
conditions of the human body.

It is therefore surprising that but few should

_ hitherto have undertaken to give a complete view of
' the whole extent of such a fertile subject ; and that
in an wra abounding with treatises on sciences not

* Jess difficult or less inexhaustible, the whole range
of literciure can boast but two works written with

. the intention of comprehending the whole of Zootomy
' even in outline; whilst even in them some impor-

B




‘tant divisions of ‘organic’life, and particularly the
history of the process of developement, are left
either- wholly, or .in greéat part, untouched. The
knowledge of this fact, obtaihed"in my early studies,,
and more par ticdlar ly dmmv some academic instrut-
tions.in Comparative Anatomy I formerly delivered
ot Leipzig, combined with an innate and ardent
inclination for this branch of Natural Philosophy,
impelled me to diligent exertion in collecting and
preparing the materials for such an undertaking.
Three yeaxs since I submittedto the public a dis-
tinct treatisé on certain points related to it, com-

bined with various physiological observations: this

more general one, mcfudmg the whole extent of

Zootomy, now follows ; 5 in whlch, whatever may be

its imperfections, will be found a variety of original
inquiries,, combined thh diligent and accurate
research,

The view which I have taken of the composition
of a system of Compavative Anatomy will be under-
stood from the Introduction, and still better from
the work itself: I will only remark, that even if it
be desirable to furnish the Physiologist, the Zoolo-
gist, and the Physician, with a general view of the
principal of the different forms of animal organiza-
tion, it is not on that account necessaty to include

all that has been Jitherto said on these wabjects 3

and thet the pwgect of a completp anatomy of all

ammals (m itself an impracticable undertaking).

—
- jr_-
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would be unsuitable for this place, inasmuch as too
great a variety presented to the inquirer interferes
with the formation of distinct ideas, and, conse-
quently, tends- to produce confusion or disgust.
1f'is, therefore, unnecessary to supply more than is
required for completing the principal object of Com
parative Anatomy; viz. to give a history of organi-
zation, i its successive gradations of perfection, -by
a description of the varieticc in the structure of indi-
vidual parts of the animal creation. I am the more
satisfied to restrict inyself to. these limits, as the-
numerous votaries of the science in England, France,
and particularly Germany, having at command large
museums, able asslstants, and the opportunity of
examining the products of remote countries and seas,
justify us in expecting, soouer or later, a more com-
plete and extensive investigation of all its minor
divisions. : :
As to the accompanying plates, they appeared to
me quite indispensable to afford some idea of the
objects described ; and in order to render the whole
less expensive, I have willingly undertaken the task
of executing them myself, having copied from nature
two hundred of the three hundred and thirty figures
that they contain. The object which I have endea-
voured to accomplish in their arrangement is, to give
a genefdr view of ;Comparative Anatomy in its rela-
tions to the differeat classes of ammals ; and if the
reader, in the first instance, makes himself familiar
B 2

-



i\' c -

witn these representations and their explanation, he
will have it in his power, whilst following the plan
adopted in the work itself,—viz. the progressive
developement of mdlvulual organic systemq,_to
employ the plates as a continuous series of examples,
‘and that even when, in order to avoid too frequent

mterruphons of the text, no direct reference is made -

to them. 8
Dresden, Nbv. 12, 1817. |
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*A GENERAL VIEW OF THE LITERATURE

OF COMPARATIVE ANATOMY.

o
o
.

A perfect review of all that has been done for Com-
parative Anatomy from the most ancient to the most
modern times would supply sufficient materials for an
extensive treatise. As an abridgement may be quoted :

C. F. Lunwic. Historie Anatomie et Physiologie com-
parantis brevis expositio. Lips. 1787, 4to.

In this the history of the science is divided into four
periods;* of which the first’ begins with the description of
the sacrifice of victims, together with the practice of augury
from the inspection of the viscera, including the labours of
AristorLe, PriNy, ZBLian, GALEN, and, at a later period,
of Roxperer, CoLumBus, CortER, and ALDROVANDIL. The
second period extends from 1600 to 1685, during which
the progress of the science was rapidly promoted by the
exertions of Fasricivs, Harvey, SeveriNvs, Rep1, Mac-
PIGHI, SWAMMERDAM, PWAULT, Brasivs, Muravtus,

« Would it not be more suitabi¢ to reckon one period from the beginning
of the sciew: to the publication of the first work expressly treating of it,
Viz. i’s'av'xszm's Zootor'ia Demoerites, 16453 another from thence to
Covirr's Jegans d Anitomie comparés; 1799 ; and to commence the third
and most recent with the year 18002
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Duverney,: Tyson; CoLLins, and many others, The 1
third period includes the interval between 1686 and 1749 ;
and although in that time Zootomy was comparatively neg-
lected, on account of the excluosive , attention devoted to
human anatomy, yet mych was gained by the labours ofs
Carpest, VarextiNy, Reauvnunr, Duveryey, HaLLER,
A, Mo~ro, TremBrEY, JROESEL, MEevEer, STELLER, and
others. “The fourth and most recent period, so abundant in
the materials for Zeotomical science, commencing with
1750, boasts the names of Dauvsestoxn, De Gker, T
Moxro, Caneer, ParLas, Lyoxxer, SPALLANZANT,
Hewsox, Foxrtana, J. and W. Hr\{rxmn, Gouvax, O. F.
MUuLLER, "ScARrPa, Vicg. ’Azvr, Brumes
P. F. Mecker, Grorrroy, Brock,
others. To whom we may add,
vier, Home, Cavorini, CARLISLE, Ruvovens, J. F.
Mecrzr, TREyiRANUS, Okex, TigpEmaNny, ALBERs,
Fiscuer, RoseNTHAL, Nrrzscn, and others,

We meet also with materials foi {lie literary history of
Comparative Anatomy in the larger works on the literature i
of Anatomy in general, particularfy in

o

BacH, Leske,
Merrew, and many
of the present day, Cu-

A. V. Havier. Bibliotheca Anatomica. Tom. 2, Tigur,
1774, 4to. v

J. J. ManceT et LE CLERC. Bibliotheca Anatomica. Geney, '
1699, vol, 2, fol,

C. SerENGEL. Versueh einer pragmatischen Geschichte der \)
Medicin, Halle, 5 bde. 17921803,

Also in,

J. Seix.  Geschichte und Beurtheilung aller Systeme in der ;
Zoologie, nack ihyer Entwicklung, von Aristoieles bis auf die ° . /w
gegenwirtige Zeit. Niirnb. 1811, Syo, N £\ %. |
G. Fiscuer.  Usber. den JUtzigen Zusta)yd der vergleichinden .

Anatowi.. wirt Physiologie in Frankreich 3 in REws Archiv f; :
Plysiol. b.4, H. 1. {
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C. G. Carvus. Uebersicht der neuern Ardeiten fir vergleichende

-“Anatomie und Physiologie ; im neuesten Journal d. Erfindungen,
Theorien und Widerspriiche. B. 2, St. 4.

" W. Lawrexce. An Introduction to’ Comparative Anatomy
wand Physiology, being the two introductory Lectures delivered at
the Royal College of Surgcon: London, 1316, 8vo.

J. C. G. Hexzey., Entwurf eines Verzeichnisses, wkrm -
rischer Schriften. Gott. und Stendal 1781. ’

.t
£ 7

" CATALOGUE OF THE MOST IMPORTANT
ZOOTOMICAL WRITINGS.

I.- Works embracing the whole extent of the science.

M. A. SeveriNvs.,  Zootomia Democeritea, i. e. .dnatome
Generalis totius animantiwm opificii, Norib. 1645, 4to.

" [Contains many dicsections of animals, though rude, and
generally incorreet.]

G. Brastus, Anatome animalivm terrestrium variorwm, vola-
tilium, agquatilium, serpentum, insectorum, avorumgue structuram
naturalem proponens. Amstelod. 1681, 4to.’

M. B. Vavextint.  Amphitheatrum Zootomicum, (abu?
q:mmplunmzs exhibens Iastoriam  animalium  anatomicam.
Gissw. 1720, fol.

[Both compilations from earlier works, but containing much

mlu.\" e matter. ]

S.: Tor" Livs. A System of Analonu relating to the body of
man, bessts, birds,' insects, and plants, Tor. 2, Lond.
1685, fol. ; :
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A Moxro. Essay on Comparative Anatomy.  Lond. 1744.
8vo,

[A comparison of the internal structure of some mammifera,
birds, and fishes, with that of man. ]

B. Hyrwoon, &ystem.. of Comparative Anatomy and P/_'_’,'-'
siology.  London, 1796, 4to, 4
2 [Thisiwork was neyer cpmpleted.]
"G Cuvigr, Lecons & Anatomie Comparée, receuillies et
publides par (. DUMEBIL- 3 vols. Paris, 1799—1805, Svo.
J-F. BLomesnaon, Hundbueh der vergleichenden Anatomie®
Gattingcn, 1805. 'Neue Auflage, 1815,
E. Homgl Lectures on Comparative Anatomy ; in whick are
explained the p, enarations in the Hi, terian Collection. Ilus-
‘trated by engravings, Lordon, 1814, 2 vols, 4to. 5

[ Contains the various Essays of the Author, collected from

“the Philosophica] Transactions, As yet it describes only

the srgans of motion and digestion. ]
e

IL Treatises on particular objects of Comparative Ana-
tomy, to be met with partly in distinct essays, and partly

dispersed through zoological, physiological, veterinary, or
anatomical wopks, o \

Aristoterps, D, Aninialibus IIisloria’g cur. J, G, ScHNEI-
.‘ﬁm. Lips. 1811, vol. 4.

GavLexys, De Usu Partivm.—De Administrationibus Ana-
lomicis, ete.,

V. Corrgp, LExternarum et internarum Principalium corpo-
flumam' partiva tabule, alique anatomice exercitationes obser-
valtone.sque ran'a-, ete.  Norib. 15731 fOI'
s ¥ 3 (s Fanne
et Pbysio&'gica., Lips. 1687, fol, . .
[‘1‘:"“]“ of' the formation of the fatus, the orgrns of voice,
ce. : X

J ! '
*
* Tramlaten ntp English, with notes, by W, 'Lawrence, F/R.S. Lon-
don, 181,

1US AB AQUuArENDENTE, Opera omnia Anatomica ’
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G. Harvey., Lrercitutio qlwlo/}u‘m de niotu cordis of Sita=
guinis in animalibus. Francof. 1628, 4to. Euercitationes de
generatione antmaliwn.  Lond. 1631, 4to. :

[ Immortal works.] , k-

& Reor  Opuscula varig, ‘P/lysiulqlp'ca..‘_ Vol. 3, 12mo.
Lug?. Bat. 1725. 3
J. Jouxsrox (ll. Ruyscu). Zheatrum univers. omnium
animalium. Amstelod. 1718, vol. 2, fol. :

Manrcern. MaLpiGar.  Opera. Amstelod. 1687, 4to.

[Justly cofebrated, even at present, for the observations on

the incubated egg and the silkyworm. ] i

J. Swaseroam (born 1637).  Biblia Nature. With
Boeruaave’s Preface and "@;ifé of the Author. I.eid. 1737, fol.

[ Admirable observations on insects and mollusca. |

G. Neepuas. De formato Fetu. Lond. 1667, Svo.

Nen. Guew. The Comparative Anatomy of the. Guts. Lond.
1681, fol. - ¢

J. Dovcras.  Specimen Myographie comparate. Lenid.
1717, 8vo. ! )

[Contains a eomparison df the muscles in the dog and in

man. | h

R. A. FErcuaup pE Reavsmur.  Mémoires pour servir a
I Histoire des Insectes. ‘Tom. 6, Paris, 1734—42, 4to.

A. V. Havrer. Elementa Plysiologie corporis faomani.
Tom. 8, Lausann. 1757-66. R

[ Includes much zootomical knowledge; as do also several

of his minor works.]

TrEMBLEY. Mémoires pour servir a U Histolre d'un Genre
de Polypes d'eaw douce. Leide. 1774, 4to.
¢ A.J. Rosen. Monatliche Insehten—Belustigungen. Niirnb.

1746-61, b. 4, 4to.
[ Contains but few dissections ; among them, however, that

of the craw-fish.]
DEesspunai. Natiisliche Histovie der Irosche. Niirnb.
1758, fol. v, .
p [ Kxcellent. ] .
o

v
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- J.D. Mever. - Zeitvertréib mit Betrachtung curioser Vorstel-
dungen allerhand Thiere. Niirnb. 1748, fol.
[Contains numerous, though not very carefully executed,
plates of skeleions of animals.]
Burrox. Hisgtoire Naturellé. S &
[ Greatly enhanced By DAvneNTON'S numerous dissections of
animals. ] o ) :
DE Geer. Mémoires sur les Insectes. Vol. 6, Stockh.
175277, 4tp. p
LOn apar with the classical work of REAUMyR.]
Pegravir, Cuaras et Dovawr.  Mémoires pour servir
a U Histoire Naturelle des Animaux. Amsterdam, 1758, tom.
3, 4to_. X Ty %
A. Moxro.  Comparison of the *Structure and Phlysivlogy of
Fishes with that of Man and other Animals. Edinb. 1785, fol.
P. Caseer.  Description Anatomique d'un Elephant. Paris,
1804, fol.— Naturkundige Verhandelingen ower den Orang-
Utang.  Amst. 1782, 4to. :
S. P. PaLLas,  Miscellanea Zoologica. Haag. 1766, 4to.—
Spicilegia Zoologica. 10 vols, 4ta. Berol. 1767-74.
[Contain the anatomy of many individual species of animals. ]
S. J." Kongr. Ana(omx'cz‘oomparatm specimen. osteologicum
de dentibus,  Argent. 1770, 4to.
J. G. Hasse.  Zootomia specimen ; comparatio clavicularum
brutorum cus humanis. Lips. 1766.
J. G. EBeL. Observationes Newrologice ex Anatome compa-
Tata. 8vo. ;
O.F.MuLupr.  Von den Wiirmern des siissen und salzichten
Wassers.  Kappenh. 1771, 4to.
L'This, as well as his other works, particularly the Zoologin
Danica, is very full on the anatomy of the inferior classes
of animals, v

A. Scarps, Anatomica Disquisitiones de a{(dim et olfuctu.
Ticin. 1780, 1. P ‘i ‘

A COMPARETTIF  Obserrationes A‘nhtomica: de aure interna
comparatd. Tatav. 1789, to. : ; '




: ; 11
B. Mirnes. Vermischte Abhandlungen aus der Thierges-
chichte. Gottingen, 1781, 4to.
F. J. ScugLveRr.  Versuch einer Naturgeschichte der Sinnes-
< werkzeuge bey den Insekten und Wiirmern. 1798.
W. Josepur.  Anatomie der Séugthiere. ."r 1, Gottingen,
1787, “ito. und Beytrige dazu, 1792, '
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§. 1. "THE end and aimof all Nataral Science is the gra-

tificatign of a propensity deeply implanted in’ the mind of
man, impelling him to search into the secret of his own®
existence, to detect its connection with that of the rest of
nature, and to discover those general laws, by the omripo-

tence of which the internal and external world are reg.-

lated. - ;

§. 2. However certain it is, that the limits of the human
understanding are such as to require that we should relin-
quish the idea of actually ‘attaining this great object, and
that man must at all times content himself rather with the
search after knowledge than with the possession of know-
ledge itself, yet there is not, on that account, any reason
to doubt, that in every path of science the certuinty and
celerity with which we attain, not indeed an explanc “n
of nature, but a familiar acquaintance with it, will be pro-
portioned to the degree in which we avoid the influence
of imagination, and adhere to pure experience collected
with philosophic cireumspection.

“ § 3. With this principle before us, when, in the study
of Physiology, we endeavour to comprehend the phenomena
of ‘fe,. and, as far as is in our power, t} investigate its
* laws, yhat more direct or smoother path can we select, than

velln 4 C
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to take ro- our guide the comparison of the various forms
of living beings, the observation of whatever is identical,
consequently essential, in all the manifestations of life,
together with the ¢onsideration of those phenomena which
under different ¥ircumstances undergo modifications, and
may therefore be supposed loss indispensable? A per‘sua-

" sion of the trath of this train of reasoning has led, in

modern times, to a diligent stady of Animal Life; has
caused the recognition of the consideration of the various
conditions of life, both normal and abnormal,” in Animals
and in Plants, as the most snitable means of obtaining the
end in view; and has shewn wlat important and indis-
pensable support General Physislogy may* derive ,from
Natural Mistory, Anthropotomy, ootomy, Phytotomys and
the Morbid Anatomy of Man, Animals, and Plants.

§. 4. The namé of Comparative Anntomy, which has
cormonly heen bestowed on Zoatomy alone, is more justly
applicable to the combination of Rootomy, Phylotomy, and
Patholoyical Anatomy ; because their influence on Zhysio=
logy displays itsclf in the ‘comparison which they establish
between dissimilar organizations, normal and abnormaly
Wwhether viewed in relation to one anotlier, or to the
human organization alone, as the ideal climax of all others.
Thus combined, they form a science, the important ten-
dency and consequences of which are evident from what
has been already said; but bave notwithstanding been so
long misconceived, particularly as regards Zootomy, as to
Tequire a somewhat more precise definition. el
§- 5. If Znotomy were confined to the mere description
ol the series formed by the internal organizations of different
spe ciesof animals, without distinguishing the rautual Nfla"mns
of similar or dissimilar organizations,—without noticing the
progressive develo sement of individnal systems of organs,—
without, pointing * out the. degree of difference from tbe
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human form as related to the corresponding differénces in
the phenomena of life,—dould it be considered of much
importance as a part of Natural Philosophy? Would it
not rather form a chaos of innumerable ‘individual descrip-

- tigns, devoid of any trniy scientific yalue ?

§.76. Such isolated facts might, indeed, afford the
means of multiplying the distinctive characters of certain .
Species of Animals, by the observation of the peculiarities
of their internal structurc ;—thoir might even, by a more
general su{’\;ey, assist the improvement of systems of zoo-
logical classification, or prove of considerable utility in
tlie treatment of the disgases of animals; but even all of
this  would scarcely he sufficient to rescue ootomy from
the neglect it Las so long experienced, and avhich can
only be obviated by its assuming a trely scientific form,
and a more immediate relation to Physiology. )

§ 7. Nuture always, presenting herself to the senses in
an apparently complicated form, the result of successive
additions to her fundamental simplicity, it is the important
office of Science to consider her in such a manner as to

~resolve that complication into ,the primitive unity whence

it originated. The difficulty of ‘this task in any particular
instance will consequently be diminished, by endeavouring:
to direct our investigations so as to follow the gradual ex-
pansion of the complicated objects exposed to our view,
and by examifiing, for the purpose of retracing, the path
which Nature herself appears to have pursued.—So also,
Zootomy can only obtain for itself a suitable station among
the other branches of Natural Philosophy, by pointing out
to us in the mass of the infinite number of animal organi-

“zations a history of the developement of an’imaginary

unity, attaining its utmost perfection in the human orga-

nization’; by guiding us to a truly philoscphic survey of the

An'mal Kingdom; and by collecting the results of maost
% c?




value to Plnyswlugy It is by such a mode of viewing the
subJect that we are presented with the nnport:mz problem
which it is the object of tl'us work to solve, viz. fo point
out the progressz;:ely mcreasmg perfectwn of animal organi-
zation, by a desa‘,ptwn.qfthe d_aérmces in the internal s ?y«‘-
ture of individual porlzq,na of the animal creation.

'0. § 8. If we cast a glance on the other branches of Com-~
paraavg Anatomy (§. 4), we may soon convmce ourselves,
® that-they also ean only be raised to the due unportance of
btanches of Natiiral Philosophy, by the adoption of similar
modes of cultivation. The factsafforded by Phytotomy, for
instance, if taken by themselves,, are scarcely interesting
even for oec(momlwl urposes ; ewhilst, on *the contrary,

" < wehen compared among themselves, and with the results of g

Zootomy, &ec. and, thus united intoa whole, they furnish
numegous mport&t inferences, not only for Vegetable
Lifg, but for Life in general.—As to Patkological Aﬂatomy,
some of its facfs, it. 18 true, have in themselves. an imme-
diate reference to practlwl medicine ; a larger proportion,
however, comprising the various original malformations of
Man, Animals, and Plants, is without any such relation,
the “descriptions of such irregularities, so long as they are
isolated, . serving for little else than the gratification of
curiosity. The same facts, on the contrary, when collected
in a general scientific view, tend to enrich and confirm the
doctrine of Life; er, in the same manner @ Roofomy and
Pbytolomy, aré indirectly subservient to Medicine, according
as they give or deny the countenance of their anthgrity to,
its theoretical doctrines.

§. 9. If we fix our attention more immediately on the
object we have proposed in the study of s it will at®
once be obvious, that, for its accomppshment, we must qo*t;
as has been commgonly done, commence our inveshigatio
with “the human drganization ; anjode of procc‘bdmg'vil’cb

.
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materially obscures the general survey of the gradual evo-
lution of individual Systems of Organs, as it undoubtedly-
exists in the Series of Animals, and gives rise to errone-
ous estimates of the character of pasticularparts; bu that
it will be more advantageous, on the contrary, to trace
animal organization, through its suceessive gradations, from
its lowest to its most perfeet form. To enter at length .
into the descnptlon of the latter, as it exists in Man, would
be the more foreign to the plan of this System of Zootomy,
as an aequaintance with it is always so far presupposed,
that we refer to it in order to shorten and facilitate zooto-
mical descriptions, particularly in forms resembling the
humaa: it will be enough, if; on reaching the utmost limit
of developement i in each series of Organs, we indicate the
essential circumstances of those peculiarities which are most
decidedly characteristic of the perfection of Man.

§. 10: In this course, it next comes to be determined,
1st, What is the most suitable arrangement of the Species
and Orders of Animals for facilitating the consideration of
“their organization in its grédual-edvancement to perfection?
2d, Whether it be better to describe completely individual
animals when so arranged; or dividing them.into their
principal Organic Systems, to trace the latter through their
progressive developement?

§ 11. As a complete anatomical description of indivi-

" dual animal species would inevitably lead, on account of

their infinite variety, and the diversity of Systems and
Organs entering into the composition of the most simple,
to tedious diffuseness and constant repetitions, it will be in
every respect mweferable to investigate the structure of
animuis in an ascending series of the individual Organic
Systems oomposmg them, It will, for thit reason, be our

¢ mext gndeavolir to discovel a natural classification of thosa

Orgaric Systems.



" vated formations include those below  them; and, that,
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§. 12. As Man may expect *to discover -the .secrets of
his own existence with most certainty by the examination
and investigation Jf the various external objects surround-
ing him, so alsg we.fmd, on .atfempting to arrange the
organs of animal bodies, that external Nature offer$ the
sigplest and most absalute Dbasis of classification.

§.:13. ‘Thus we find, that the part of Nature to which
we exclusively apply the term wvrganics is divided into two
kingdoms, Aniinal and Vegetable ; and that inethe former
alone the ideal type of organizalion presents itself with
its utmost degree of perfectiony Tarther than this, we
recognize it as a nnif:orm principle, that alk the more ele-

instead of being modeled on a new and previously non-
existing type, thiry mesely exhibit in‘a more perfct state
that which existed jn the lower steps of the series. By
extending the same principle to the case before us, we
shall e naturally led to divide into the vegetative and the
purcly,animal, the functions and structures of the Animal
Organism; inasmuch a8 it e more elevated, includes -
within itself Vegetable Life, the inierior stage of existence.

§. 14:  When we remark in the Life of Animals the
recnrrence of all the functions  alveady existing in Plants,
such as Nutrition, Growth, llespiration, Sceretion, and
Reproduction, with the superaddition of a ligher gradation
of Life, con:sisting in the exercise of the Nervous, Mus:
cular, and Sensorial Systems, we must be convinced thz‘xt :
the Unity of the Life of Animals consists in the combina-
nation and mutual dependence of two. distinct Spheres,
which wé shall henceforward name t'cgm and animal. *

§.15. Both Spheres, however,, exhibit a consida{able
varjety of fun?ms and structureg; and when dlosely ex-
amined mdy edch be divided iuto three greft Secti;i‘lsor
Organic Systems; two of which are in direct opp tion,
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the third serving as a bond of connection between theni ;
whence it may be looked on as the characteristic of the
Sphere to which it belongs.

§ 16. Asregards the vegetative sphere, we must next;
refnavk, that the functions domprised-in ¥’ relate, not to
the individual sclely in whom tliey are carried on, but
that, in addition to its own preservation; a special provi-
sion has heen. made hy Nature fo- the continuance of the
specles the. Life of this Spbcre, therefofe, may be divide -
into Reprolluclwn of the Individual, anll Reproduction of the
Species, before we pl‘oceed to distinguish its Organic
Systems.

§. l". The system of Individucl Reproduction is sub-
divi edmto, 1st, The Assimilative System, which serves as
the medium by which new materials are introduced ; and
includes the structures composing the alimentary canal. <
2d, The Rcsluraaﬂy and Sccretory Systen:,-hy which orga-
nic matter is either decomposed and volatilized, or thrown
off in substance (excretion) thus keeping up the constant
succession of materials in] the Organism, and forming one
extreme of the Vegetative Spherb, of which the Assimilutive |
Systen i is the ofher: of this kind are Skin, Gills, "Trachez,
Lungs, as well as urinary, biliary, salivary, and similar ex-
cretory organs.. 3d, The Vascular System, in which the
opposed powers of the other two Systems meet, and are
connected ; by which organizable matter is diffused through
the body, Respiration and Secretion facilitated, and the
constant change of composmon kept up in the individual
parts of the body, as it is in the whole by the opposed
agencies of the two preceding Systems.

§ 18, Tlml"ﬁ)rnon of Vegetative Life wluch relates to
the Reproduction of thi species, consists in the activity of
the Sexual System ; which, inasmuch as QY new individual

* +is foriaed from the matennh of one already existing, is to
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> certain extent related to the secretory process; nay, in
some of the lowe; animals, as well as in many plants, a
mere separation of individual parts forms the first kind of

_ propagation. Even in the Reproduction of the Species we
distinguish three processes, viz. the generative funetjors of

* the male, secretory and impartient ; the generative function
ofithe female, passive and recipient; and the developement
of the- feetus resulting from the union of both.

.~ § 19. The three Systems of which the Animal Sphere
is composed are evidently, 1st The Sensorial System, by
which the various external impressions are communicated to
the individval. 2d, The Motive ystem, by which the indi-
vidual re-acts on the external ¥orld. 8d, The Nervous
System, in* which Sensation and Motion are united, aiid by
which their respe;tivc organs are set in_action; indicating

. therefore the condition of Animal Life, and, as a necessary
corsequence, exmressing the higher or lower degree of animal

. organization, as being chiefly dependent on the character
presented by the Animal Sphere.

§. 20. Were it necessary, we might here, by the con-

, sideration of the relations and thie character of the indivi-
dual organs belonging to the two Spheres, draw a parallel
between the systems composing each, and point out an
ideal repetition of the Vegetative in the Animal Life,
comparing the Assimilative to the Sensorial System,—the
Vascular to the Nervous,—and the Respiratory, together
with the Secretory, to the Motive. Without entering on
this comparison, which will be further illustrated in the
course of our enquiries, we will only make some observa-
tions on the general nature of the peculiar and funda-
mental structure of the Organs of both Spheres, yyhence
we. may probably derive a farther confirmation of, the tor-
rectness of the d/vision we have mrade. !

§.21. In th' same manner that we have Lad redolirse

.

~
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to the distinctions of Organic Nature in"general; for the
purpose of establishing the division of the Animal Organism
into two Spheres, so also, it will be mterest.lng, when
occupied with the investigation of the elemenlary struc-
tuves in each of them, to take a cursory view of the living
bodies which serve as their prototypes, viz. Plants in rela-
tion to the Vegetative, and of the simplest Amm&ls- in"
relation to the Animal, Sphere. |

§.22. In Plants, we are authorised by the results of,
Phytotomy to assume the Cellular as the primary structure.
It is almost the sole component of the lower orders of
Plants, as Llchens, Mosses, &c. The commencement of
organization in the moré perfect plants is alway= cellular;
and {v'}en other structures present themselves, “they must
be considered either as modifications of the Cellular,—the
Sap-Vessels and Fibres for instance,—or as the product of
a higher, almost animal, degree of develenement, as in the
case of the Spiral Vessels.

§ 23. On the contrary, the elementary Animal Struc-
ture, as it displays itself in the simplest and least.perfect
‘animals,—Polypes and Medusz, for instance, and also in
the embryo of the higher species, is totally different from
the Cellular. The most minute microscopical inspection
detects nothing but a uniform, semifluid mass, composed of
an infinite number of minute globules suspended in slimy
fluids; and even in the external characters of these animal
bodies we discover a striking tendency to the spherical

#form.

§.24. If we extend these facts to the examination of
_ the elemenmry,forms of the structures of the Animal and
Vegemtxve S:fheres, we must admit it asa stnkmg proof
of the constant and regular order of natural phenomena,
_that, although this ele:nentary globular\gnass, the general
" ehaiacteristic of animai organization is Histinguishable in
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every part of the-Animal Organism, yet that it, as well as
the spherical form in general, dre peculiarly distinct in the
Organs of the Animal Sphere ; whilstin the Organs of the
Vegetative, the ¢ellular texture is as decidedly predomi-
‘nant, 54 ‘Wgs o a o
§-25. Not only does, Cellular Structure exist as such in

many parts of the body, and by supplying the materials
for the, developement of many other Organs, declare its
dependence on the Vegetative Sphere ; but also the various
suuctures composing the individual systems of that Sphere
are easily reducible to the cellular type. Thus, in the
Animal as in the Plant, a Vesselés the consequence of the
Juxta-position of Cells, of the esiablishment’of a u-
nication between them, and ultimately the formatiol®f a
canal giving passoge to fluids, in which the traces of the
cellulyr parietes are mare evident in proportion as the
vesspl is more nearly related to the Cellular Stracture. Of
this we have a proof in the presence of Valves, the remains
of cells thus modified in the Lymphatics; the course and
number, the origin and termination, of which are subject
to so much variety. These, remuins are less evident in'
the Veins, related indeed to the Lymphaties, but more

 highly organized ; whilst in the Axterial System they are

altogether absent, except at the origin of the vessels com=
posing it from the great central Cell, or Heart,

§. 26. As regards an Jatestine, it is in fact a mere Ves-
sel, and the view we have taken of the one is equally
applicable to the other. In the ovne case asin the other, «
the remains of cells assume the form of valves ; and in the
Intestinal System a larger cell (@ stomach)) may; as in the

Vascular, be viewed as the central organ. T&P e Com- . :
mon type recurs in the Respiratory Qrgansygwhether thdy’

be composed of djptinet, closelyfconuectef.l cejlls, as in
Lungs, or of eveyed, clongated edlls, as in Gills, op Af" .

1
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large solitary respiratory cells. ‘Cellular ‘cavities afe also
usual in Seeretory Organs, even if they be not composed
of the ramifications of vessels alone; and lastly, a similar
structure must be admitted in the Sezual Organs, inasmiich
as They are formed by the cembination of Fzssels, Secretory
Organs, and Cellular Receplacies.

§. 27. 'The case is altogether reversed in the structure =
of the Organs belonginy to the Animal Sphere; as is most
evident in the Nervous Systeini—Here the cehtral masses;
which in the Systems of the Vegetative Sphérc are cellular,
present themselves as having internally the elementary ani=
mal structure, consisting of asgregated globules, and exter-
nally ¢he spherical form. © “These central masses are called
< Gangla; and we find that besides them, the cnly part of

the Nervous System in which a texturc resembling their
peculiar globuliform mass is found, is where its peripheral
‘extremities enter Organs of Seuse, of , Motion, or of Vege-
tative Life ; on the contrary, the conneetion between these
peripheral and central substances is established by radiiform
Organs (Nerves), in which the nervous globules are regu=
“larly arranged in rows, and th lines thus formed separated
by sheaths. Here it will not escape notice, that the rela-
tion of the three Systems of the Animal Sphere forms the
type of that existing between the fibrous and the two
globuliform substances, the one central, the other peripheraly

and the filrous substance connecting them. )
§ 28. Astothe Organsof Sense, it is only in the prin-
” eipal of them, (viz. the Eye, and the membranous Laby~-
rinth, the essential part of the ear,) that we can refer to
- the globular form as indicative of their relation to the
L vimimal Sphei€ 3 the others, on the contrary, appear almost
' equally conmeeted with the Vegetative Sphere, and gonse=
4 quently ig them, thc"nerve itself mugt be conédgred as
~ " alone forming the true rgan of sense; Vit it Smell, Taste,
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and Todch. As to the brgans of Motion, they present -

the fibrous structure in peculiar perfection; and, though
differing in chemical composition, these fibres, like those of
Nerves, are formed by the Juxts-position of innumerable
globules, whicty by-their uniform and simultaneous ap-
proximation to the nertous centre of the fibre, produce
* the contraction «f thé latter, and in many muscles an eyi-
dent globular elevation. . :

" §. 29. Sofar as<o the Division and Elementary Structures
of the Animal Organism. As relates to the arrangement
of the seven Organic Systems which we have indicated, it
is evident from the view already® taken, that ‘they do not
necessarily constitute perfect §erics, but that thiy are
mutually ¢ombined and intermixed; and conseqtiently,
that as it is imposgjble to consider them synoptically as they
actually exist, it becomds almost indifferent which System
is placed first or 'ast in tracing the history of its develope-
ment in the Animal Kingdom. ,An arrangement in which
the Animal precedes the Vegetative Sphere appears, how=

ever, te deserve a prefergnce, in so far as it gives the lnst..
Place to the investigation of ‘the Serual System, and the his-'

tory of the developement of a new individual, which we
are thus enabled to compare with the developement of
Animality in general.

. Before we proceed, however, to the description of the
different organizations of these Systems, it yet remains to
make 4 division of the Animal Kingdom into Classes and
Orders, 5o as to establish a suecession of fortns corresponding
as closely as possible to the order of Nature ; an object to

which the remainder of this Introduction shall be devoted. -

§-30. The methods hitherto proposed for reducing the,
vast variety of animals into the divisions of Systems founded
on the “"ﬁfoﬂnity ¢f certain intern or external, characters
are cxtremely'diﬂ%renl; but although an almost excessive

~
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degree of attention has been devoted in modern times to
this ob_]ect, no System hzs hitherto been framed which
combines in a satisfactory manner precision and acuteness
in relation to particulars, with gelferal and phllosophic views
of the order of succession as regards the whole. In fact,
the inffinite diversity of Nature must céase fo exist, before it
can be expected completely to accommodate itself to the .
laws of an intellect solely occupied with forming limits and
divisions.—In establishing Systems in Zoology and Natura!
History, thetre are but two principal though incompatible
methods of proceeding in order to attain certain and perfect
results: in the one case, we select certain arbitrary but
essential characters, (as thg Stamina of Plants, the Teeth of
Anim?ls,) by means of which we aefine Classes, Orders,
and Genera, without regarding the defect of thereby con-
necting dissimilar, r separating similar individuals: in the
other, we adopt for our guide the general ‘character and Jorm
of the natural objects to be arranged,” disuibute them into
masses according to the differences this character presents,
and endeavour to place in a stronger light the natural order
of succession of the different organizations. By this method,
Towever, we lose the advantage of precision in individual
definitions, and in the case of the numerous transitions find
ourselves unable to fix any limits, if they have not been
already established by Nature.

§. 31. To discover a medium between these two methods,
so as to unite the advantages of each, is now more than
gver desirable in the formation of Systems i Natural His-
tory Expeneneﬂ however, having proved that such a
combination is hardly, if at all, to be effected, an arrange-
“ment having the total character of the organization for its
Lisis is here in every respect preferable; and the followmg
remarks’ may serve as a concise survey made from this point
of view, withoutany pretenswn to the rm”k of a well-defined
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Zoological System. The-basis on which these observations
rest are, Ist, the considerition that the essential part of the
history of every progressive developement consists in the
~ formation of distinctioris; and the explanation of the con- -
stantly increasing complicity, by an'equally constant Jre-
ference to the originil unity : 24, a regard to the virying
- condition of the individual System chiwacteristic of the
‘Ofganism, viz of the Vasculur System in the Vegetative,
and more parsicularly of the Nervous in the Animal Spliere:
Lastly, a refertnce to the history of the developement of
the more perfectly organized individuals, in so far as the
successive periods of Life in them present us, in many
respects, with a repetition of the inferior organizations of
other creatures. Y : _})-.

§- 32, According, therefore, to this last principle; as we -
perceive the solid tructures of the moré perfect Organisms
to exist originally in a fluid state, so Aquatic Animals will
appear to us inferior to those which live in and breathe airs
and animals with fully formed extremities more perfect
than those which present a mere trank, or even less. In
relation’ to the Nervous *System, the Animal Kingdom is
cleatly divisible into two great and distinctly marked Sec-
tions; one, of the more perfect Animals possessing a Brain
and Spinal Marrow ; the other, of less perfect Animals, in
which the Nervous System is less central, or even not dis-
cernible: Sections, which may also be still inore precisely
defined by the'modifications of the Vascular System.—Lastly,
with regard to the greater or lesser degree of internal
complicity, we must distinguish the more simple Animals
from those possessing more varied forms, and more numerous y
and more complicated Organs; the former bejng necessarilv
ranked as inferior to the latter. )

§- 83, The ﬁl? great division of the Animal Kingdom,
therefére, is fo’"’t}d by \ e SRIML
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* fticulated riffys are firmer; articulated C'gans of Motion
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Animals without Brain and 'Spinal Marrow. «
They do not possess a skeleton, properly so called ; their
vessels generally do not contain red blood; the heart, or

. even the whole vascular system, is wanting in some; and "

in other instances, the cavities of the heart are not con-
nected 50 as to form one organ. ~Their structure, therefore,
is still in every respect very simple, and more particalarly
so as regards the Nervous System, the most obvious charac-
teristic of the grade of organization. In addition, more.
than two thivds of these Animals live and breathe in water.
This great division appears to be composed of ‘three
classes; of which the firstand lowest includes those crea=
tures, from which; as from an infinite chaos, the other two ‘
appear’to recede by insensible gradations ; in which, too,
the simplicity and imperfeciion of organization are most
evident; and which commonly present.'no distinct traces

_either of Nervous or Vascular Systems, the life that they

enjoy being often more that of a Plant than of an Animal,
and exclusively aquatic. ‘Such Animals are called Zoo-
phytes.

- §- 84, In the progressive deyelopement of more perfect
organizations, by various gradations, from this primary sim-
plicity, we may notice two principal directions in which the
formative powers exert their activity; on the one hand, in
the more decided evolution of the Respiratory, Motive, and
Sexual Systemis; on the other, of the Digestive, Sensorialy
Nervous, and Vascular Systems. ’

. § 35, In the first of these Series of developement, cha=
racterized by the advancement to perfection of the periphe-
ral Structures, we find the Animal articulated on the external

‘surface: and this:when ufiited with averysimple internal orga~

WiZation, produces that form which we may consider peculiar
to the Urder Fermes.—In a more advanced grade the ar-
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are developed; the internal structure becomes more com- ' < g

plicated ; and the Worm is replaced by a_ Crustaceous ;‘
j‘Animal.—T&' latter, vqhen‘ the solid nalw’qrgbus' shell is -

. abstracted, appeais as an Insect, in which the Organs of « ~ 4

* Motion are considerably perfectéd ; the Animal becorges 3

capable of breathing’air by suitable Respiratory (5r§;ans; W
- and the developement, of the Sexual System is much ad-
vahiced. When, on the contrary, without any advancement
- . in the' external form, the central Systems already men-
tioned predomihate, we meet with the first ‘stage of the
Organization of the Mollusca in the form of the Génera
Teredo, Salpa, &c.; these agaiy awhen the Nervous and
Vascular Systems assume a still more central form, pass into
the Gasteropodous Moflusca; until at length this foxﬁmﬁon
reaches its utmost degree of perfection in the very complete
interna | organization of the Sepim (Cephalopoda).
§- 86. Each of these two different series of develope-
. ment forms the basid on which is’ established a distinct
Class of Animals; the latter of which, on acconnt of their
soft, gelatinous surface, (though often covered by solid
calcareous shells,) are cilled Mollusca ; and the former
Articulata, from the peculiar articulation of their bodies.
The two Classes should be considered in connection rather
than in succéssion ; if one, however, must be placed before
the other, that of the Articulata certainly merits the pre-
ference; for although in the Mollusca several organs, and
even the Nervous System, exhibit a more perfect struc-
ture, yet in the' former the advance in the Animal Kingdom,
evinced by the distance from an animal produced in water
to oné breathing air, nay actually forming one universal
Respiratory Organ, is too decided t6 allow us to hesitate to
pronounce its superiority,
§ 87. Although in this first Diyision of the Animal
Kingdom several{org:ms attain a considerable” extent of




-"i

33

.-.leyelopxqglcnt, n_.gr\'.op,er‘degree ‘of coucentration and har-

mony of their yarious powers is waytirig; an object that
can only.beﬁobm_vined by the more complete brganization of
the Nervous, the most important ‘Organie System, prodnced
by the existence of the great central masses of the Brain‘
and Spinal Marrow'—Herice is deduced the second great

Division of the Animal Kingdom, embracing

Animals having a Brain and Spinel Marrow. =

In these we ‘always nieet with ‘a vertebral coluzan . and
a skeleton;« their Vascular System aliays circulates red
blood; the heart is uniformly single; their organization in
general is more complex;; and about three-fourths of them
breathe air. . bt Ot !

§. 28. This second Division is composed of four Classes,
which, like those of the first, present a natural order of
succession. Fishes, the lowest and least perfect Class, like

- the animals of the first Class of the former Division, inhabit

and respire water; possess a heart with but one ventricle
and one auricle; are cold-blooded; and exhibit the type
of a comparatively incomplete organization, as regards the
Sexual, the Sensorial, and the Motive Systems; whilst, on
the contrary, the sphere of Vegetative Life, genérally
spea]cfng, predominates, and accordingly the abdominal
cavity is of remarkablé extent. )

§. 39. The tendency of the series of developement
from this Class is various, and may be viewed as inclining
in some respects to the Class Aves ; in others to the Class
Mammalia. In the former case, the Cuticular Organs (Fea-
thers ), the Respiratory (Lungs ), and the Motive ( Wings ),

are peculiarly perfected ; the heart has two ventricles; the’
“blood is warmj and the evolution of the fwtus proceeds,

within an egg, externally to the body of the mother.—In
Mammalia, on the contrary, the preponderance of the
Organs of Respiration and Motion is n*, so abselute, and

YOL. I. g D




© and Insects dre mntually related, in the same manner as
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an equifioise of internal organization is the cbnsequence of

the greater degree of perfection®of the Sensorial and Ner- .
vous Systems; the ventricles of the heart, as in Birds, g . -
are two in number, and.(i;'lite separate; the blood is warm; v
the lvngs are divided from the abdomen by a diaphragm; 3
the evolution of the feetus is carried on Within the body
of the mother; and the young is nourished after birth by
mammz. Altogether, therefore, the organiza@ons of Birds

£ Do e -
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those of Mammalia and Mollusca; although the gréater
degree of perfection of the more ipiportant central Systems
in Mammalia, and their more unif rim organization in ge-
neral, give.them a preference over the Class’ dves, equally
decided with the rank which the advance from the Respi-
ration of Water to that of Air obtained in the preceding
divisicn for the Class ‘Articulata as compared with the
Mol'usea. ’

§. 40. A vast chasm would, however, still remain be- -
tween the Class Pisces and the'two just mentioned, viz.
Aves and Mammalia, were it not for a fourth ; which, by
the extremely diversified’ forms it ineludes, appears as
though it were destined to form the medium of conmection
or transition between beings apparently so heteroge-
neous. This is the Class Amphibia; elevated, on the
one hand, above the Class Pisces, by the presence of
lungs and articulated extremities ; whilst, on the other, it
is much inferior to the Classes Aves and Mammalia in the
simple structure of the heart with one ventricle, whick
sometimes, indeed, consists of more than one cell, though
the Separation is never perfect; in being cold-blooded ;
and in a lower degree of sensibility.—Fhose species of
the Amphibia which resemble the lasvee of the Batrachian
Order, as the Genera Siren and Protens, approximate to
Fiuhes, and ()m‘tg:ulaﬂy to the (_'.ar(ilugiu,qlls Fishes: and

\
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through the medium of* Salaimanders, Frogs, Toads, and
Tortoises, are insensibly connected with the Armadilloes
Ommhorlxynchl, &c. of the Class Mammalla. On the
other hand agmn, Serpenbs and Lizards form the links of
another series, reaching from the Osseous Fishes, the
Eel Genus for instance, through the medium of the
Flying Lizards, to the Class Aves." -

§- 41.  The defects of Zoological nomenclature lxanng
given rise to a diversity of appel!ahons of certain Classes
and Orders, it will be advantageous to accompany these
general considerations ¢a the distribution of animals with
a concise Tabular View of the different Genera, as it
might otherwise be uncéttain which were meant in treat-
ing of the organization of individual Classes and Orders.
This View coincides almost completely with the arrange-
ment of Cuvier; and, consequentiy, hasno other aini than
to ensure the precision and brevity of the succeeding ‘de-
scriptions.

§ 42. L Animals without Brain and Spinal Marrow,

and without a Verlcbral Column.

I. Crass. Roophyta. ‘ 5

Or& 1. Infusoria.—Monas ; Leucophrus; Trichoda;

" Trichocercus: Rotifer; &e.

e i ~ Polypes.—Hydra; Vorticella; Tubularia.

—— 8. Corals and Sponges.—Floscularia; Sertularia ;

Gorgonia ; Madrepora; Spongia; &c.
——— 4. Sea-Nettles.—Actinia; Medusa;, &ec.
o —— 5. Bchinodermata.—Echinus; Asterias; Holo-
thuria; Sipunculus; &e.
¢ § 43. II. Crass.  Mollusca.
‘Order 1. Acéphala. (a.) Without CaIcareous Shells :
Salpa; Ascidia; Pterotrach@a; Thalia.—
(b.) Wit. Shells : Balanus: Lingula; Te-
" rebratula;: ‘Teredo; Pholas. Mya; Solen;

2
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> o Arcsa;.Chamn; Muetra; C:irdium; Mytilus;: A )
Spondylus; Ostrea; &c. \ P :
Qr_der 2. Gasteropoda.—(a.) Without Shells : Clio; Do~ <

ris ; Limax; Aplysia; &c.—(b.) With Shells: -« *
Chiton ;, Patella; Halyotis; Turbo; Tyo-
chus; Bl{lh: Helix; Voluta; Conus; Murex;
1% Strombus; Buccinum; &e.
=~ 3. Cephalopoda.—(a.) With Shells : Argonauta ;
Navtilus; Spimlarinm.—(b.) Withowt Shells :
Octopus; Loligo: Sepia. o N
§ 44, 1IL. Cuass. Articulata. & oy
Order 1. Vcrme;."—-Sub—*Orde}F 1. Intestina = Hyda-
tigena 3 ,Ligu'las; "Teenia; Ascaris; &e.—
v Sub-Order 2. (a.) Without external Organs
of \Respiration : Gording: Planaria: Fas-
ciola; Hirudo; Thalassema; Lumbricus ;
. Nuis.—(b.) With external Organs of Itespi-
ration : Amphitrita; Serpula ; Nereis ; Te-
rebella; Aphrodita. " '
—— 9. Crustacea. Sub-Order 1. Monoculi : Limu-
lus; Calygus; Apus; Cyelops; Polyphemus.
—Sub-Order 2. Crabs : Cancer; Inachus;
Pagurus;  Astacus: Palinurus; Scyllarus;
Squilla. e, .
w— 3. Insecta.—Sub-Order 1. Insects with fm's.—
' (a.) Gnathaptera: Physodes; Oniseus; Ju-
lus; Scolopendra; Scorpio; Phalangium :
Aranea; Podura; Lepisma; Ricinus; &
—(b.) Newroptera : Libellula; J’ESCI":M
Termes ; Myrmeleon ; Panorpa ; Ephemera;

e

» .
¥ T!“’ recurrence of the form of the Worm in the metamorplioses of the ¥
Insect is 50 decided ss to justify us in placing, as OKEN had a'ready done,
the Crder Vermes in ihis Class. Nor is it dny sufficient ‘objection to this
?mngemcnt, that mtny of the Spuc'lt';l appenar rather to belong to the Ordér
Zoophyta, as we may obserye 4 similar approximation among the Molluses,
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&e.—(c.) HMymenoptera : Apis; Vespa; Cra-
bro; Sphex; Formica; Ichneumon; Cynips;
Tenthredo; &e.—(U.) Coleoptera : Dysticus ;
. Carabus; Lucanus; i Scarabeus ; Silpha ;
: . Dermestes ; Staphylinus; Anobium; Elater;
Lampyris; Tenebrio; Meloe ; Cu-cullo»
Cerambyx; Clerus; Cassida; &c. —(e-) or-
" thoptera: Coccinella; Blatta Mantis; Lo-
o"  custa; Gryllus; &c.—Sub-Order 2. Insec’s
without Taws.—(a.) Aptera : Pulex; Pedi-
culus; A&\rus.—-( b.) Hemiptera: Cimex; Li=
« gweus ; Nepa; Notonecta, Fulgora; Cicada;
Thrips; Chermes; Coccus; &e.— (2.) Diptera:
Tipula; Musca; Stratyomys; Anthrax; Rha-
gios Empis; Myopa; Culex; (Estres; &c.
—(d.) Lepidoptera : Papilio ; Sphmx, Bom-
byx; Noctua; Phalena; &e.
§. 45. 11.  Animals with Brain and Spinal Marrow,
and with a Vcrtebral Column. "
IV Crass, Pisces.
Order 1. Spmosz.—bub-Order 1.  Apodes: Murena;
\ 3 Cacilia; Gymnotus; Ophidium; Anarrhi-
"4 chas; Xiphias; &c.—Sub-Order 2. Jugu-
' lares : Gadus; Blennius; Callionymus; Tra-
«chinus; &e.—Sub-Order 3. Thoracici : Cot~
tus; Trigla; Gobius; Mullus; Zeus; Perca;
Echeneis; Pleuronectes; Spaﬁw &e.—Sub-
Order 4. Abdominales : Cyprinus; Clupea;
L Salmo; Esox; Cobitis; Silurus; Loricaria;
o Fistularia; &e. -
— 2. Cartilaginei.—Sub-Order 1. Branchiostegi : Po-
“ lyodon; Accipenser; Syngnathus; Palistes;
« Mola; Lophius; &c.—Sul Order 2. Chon-
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dropterygii :  Petsomyzon; Myxine; Chi-

maera; Raia; Squalus,

§.446. V. Crass. Aiphibia. Reptilia.

Order 1. Batrachia: Siren; Trlton, Salamandra ; Bufo,
Hyla ; ‘Rana.

—— 2. Chelomia : Testudo; Chelonia.

———— 3. Oplidia: Anguis; Amphisbena; Caecilia;

! Acroclnordds, Angaha; Colubet‘ Boa; Cro-

talus.

——— 4. Sauria: Seps; Chalcis; Scincus; (xecko, Stel-
lio; Iguana; Lacega, Crocodilus; Draco.

§ IT. Vi Crass. Adves. ',

Order 1., Anseres : Aptenodytes; Alca; Colymbus, Anas;
Procellaria; Larus; Sterna; Phzton; Pele-

g canus; &g, v

——— 2. Gralle : Palamedea: Pheenicopterus; Ardea;
Tantalus; Platalea; Recurvirostra; Tringa;
Scolopax; Falica; Parra; &e.

———— 3. Passeres: Lanius; Turdus; Phytotoma; Gra-
cula; Corvus; Sturnus; Fringilla; Paras;
Alauda; erundo, Caprimulgus; Sitta; Tro-
chylus; Merops: &ec.

——— 4. Pici : Galbula; Picus; Cuculus; Grotophaga,
Ramphastos; Psittacus; &e. ‘

——— 5. Aeccipitres: Vultur; Faleo; Strix. v

——— 6. Gallina: Columba; Pavo; Phasianus; Melea-
gris; Otis; Rhea; Didus; Struthio; &e.

§- 48, VIL Curass. Mammalia.

Order 1. (a.) Cetacea : Manatus; Delphinus; Physeter:

Balena; Monodon.—(b.) Agphibia: Phoeas -

Trichecus.

— 2 ith Hooj.'c —{(a:) Paclz yderma : Hyfax; S“‘
TA |p1rns, Hlppopotamus Rhinvceros;. Ele-
pras.—(b.) Ruminatia : Ovis; Capra; An-
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tilope; Cervus; Bos; Cainelopardalis; Ca-
melus.—(c.) Solipeda : Equus.
Order 8. With Claws.—(a.) Fdentata: Myrmecophaga;
Orycteropus; Das;fpus.;(b.) Tardigrada :
& Bradypus; Megatherium.—(c.) Glires: Mus;
Cleiromys; Sciurus; Cabiai; Lepus; Hys-
trix; Castor; Kangtrus.—-(d.) Carnmivora:
Sorex; Talpa; Erinaceus; Ursus; Mus/ela;
. Civetta; Canis; Felis; Didelphis; Vesper-
tilio; Galeopithecus.—(e.) Quadrumana :
Lemur; '.?imia.—(f.) Bimana : Homo.
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: BARTHTY
HISTORY OF THE ORGANS BEI:O‘NGL\:*'G"‘TO
THE SPHERE OF ANIMAL LIFE.
'F\l
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§. 49. I'T has already - been proved from the ‘consideration
of the order of developement of animal organization in
general, that as the progress of the animal frame from uni-
formity to a greater degree of complicity is in every respect
gradual, so also the charactefistic member of the Aaimal
Sphere, the Nervous System, becomes gradually more and
more perfect in the three lowest Classes of Animals; but
in the four superior ones only, assumes the appearance of
those Organs, which, presenting themselves as a single
nervous central mass, as Spinal Marrow and Brain, form
the point of union, not only for the nervous functions,
%ut also for the entire Sphere of Animal Life.
"+ §50. So greata difference in the two divisions of
. the Animal Kingdom, as displayed particularly in the
Nervous, Sensorial, and Motive Systems, seems absolutely
to require that we should pursue the history of these
.Systems, not in an unoroken series, but, with reférence to
these two divisions, in two distinet Form; tions, Of these,
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the first and, lowdst may again be divided into two stages
of formation ; inasmuch as djstinet Organs for the three
great Functions of Animal Life are wanting in by far the
greater number of Zoophytes, whilst the Nervous, Sen-
sorial, and Motive Systems arefirst to be traced with cor-
_ tainty in the Mollusca and Articulata.

Wi ' : .

BOOKfL

FIRST FORMATLON QF STRUCTUKES BELONGING
. TO THE SPHERE OF ANIMAL LIFE.

—

Cuap. . The Organs of the Animal Functions in the
Ents Class Zoophy'a.

 § 51. If the celebrated HaLLER, with several others,
erred in asserting that Worms and Testacea did not pos-
sess a distinct Nervous System, and adduced this unfounded
¢xception as a proof in favour of his Theory of Irritability;
it was going too far on the opposite side, when the obser-

vations in refutation of this exception were quoted as esta-,

blishing the fact that a complicated Organization necessarily
exifted in the most minute, and apparently most, simple,
animals,—and that the different elententary functions of the,
animal body musthe distributed amiongst distinct structures.
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Wilhen we find, however, that there may bcRcsi)irutif.‘n
without Lungs; that Nutrition, Growth, and Secretioi,
may exist without a Circulation uf,‘Fluids_; that Generation
may take place without distinet Sexes, &e.; why should
wé doubt that sensitive Eife may -exist without Nerves,
or Motion without Muscular Fibrés ? Nay, is not the fact
established, as regards the latter, by the phenomena, of
Life in Plants? . ), A i
§. 52. The lateral leaflets of the Hedysarum gyrans,
without any other stimulus than heat and the rays of the
sun, present a constant alternation of elevation and depres-
sion, which HosmE® has very ingeniously compared to the
motions of the Ribs in" Respiratisn;—the leaves of the
Dionea muscipula close together when touchea;—the sta-
mina of the Beriberis vulgaris, and of several other Plants,
move spontaneously towards the Stigma;—the tendrils of
many Plants grasp neighbouring objects, and wind them-
selves (as Houe has likewise mentioned) in peculiar direc-
tions, sometimes from right to left, (as, for instance,
Lonicera and Humulus ;) at others, from left to right, (as
Clitoria and Convolvulus.) Plants when reversed sponta-
neously turn their leaves upwards again ; &c. Is the cause
of such Sensations and Reaction to be found in Netvous and
Muscalar Fibres? or is the transition very considerable
from these mations of Plants to these of Zoophytes? The
answer is obvious. Y e L
§. 53. The anatomical investigation of the composition
%f Zoophytes has hitherto failed in detecting in the lower
Orders any thing else than a perfectly uniform, gelatinous,
« punctiform . mass. Neither TreEmpLEY'ST minnte micros-
copical observitions: on the common ditch Polype, nor

v« JLectures on Comparative Anatomy, 1814, p. 26, 20. -8

¢ o 3 JMémoirew pour servir @ [ Histoire d'un Genre de Polypes dodit tlomos.

Leide, 1774, Ho. {
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Giape’s* ‘dissection of 4 large species of Medusa, enabled
them to discover muscular or nervous fibres; parts which,
like other organs, first pr#sent themselves distinctly in more
perfectly developed species. ‘

§- 54.  Wherl we tbserve, However, that the sensibility
. of these very simply cgr’nstructcd animals'is of remarkable
~ acuteness,—that the faintest impressions, that of light, for
instnce, are, distinetly perceived, insomuch® that Trex-
BLEY always remarked a motion of the Polype he has
deseribed towards the light,—Cavorixy on the contrary,
in the Gorgonie and Sertularie, anjevident aversion to light,
—and also that the lower Orders pf Zoophytes possess the
power of ‘motion in a lligh degree,—we cannot hesitate to
consider this uniform gelatinous mass as the primitive ani-
mal structure, which, in the same manneras it furnishes the
ground-work for more perfect textures in the embryo of the
higher Classes of Animals, is here destined for the simul-
taneous exercise, not ouly of the various animal, but also of
the vegetative, functions.

§. 55.  'This résult enables us to explain, with tolerable
precision, the extraordinary'pqwez of reproduction in these
aunimals, by means of which parts are so readily replaced
or converted into new beings; also the immediate con-
nection of motion with irritation, contrary to what happens
in more perféct organisations, where the will of the indi-
vidual has a greater influence over the reaction attendant
on stimuli. Iy for instance, the sensibility to impressions.
and the performance of motions form the office of ane and

; * Beytriige sur Anatomic ind Physiologie der Medusen.  Beding '_9]6- L
12.—Thinlayers of the Medusa aurita, when powerfully magnified, displayed

nothing but a uniform gelatinous mess, : .

t Loe. cit. p. 11, 12

N
§ Memorie per PR alla Storia di Polipi marini. Neap, 1785,

k
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the same organ, the effect on both powers will be simulta-
neous; if, on the other hand, each is confined to a peculiar
organic system, with the interposition of an intermediate
central Nervous System, this organization will be accem-
panied by a greater degrbe of power of volition and self-
regullition. iy gon 2 y

§. 56. This uniformity of comp:)sjtion in the Infusoria,
Polypes, Corallia, and Spunges, as well as'the Meduse :nd
Holothurie, consequently affords but little scope for® ans.to-
mical description; leaving for consideration only the me-
chanism of their motions, the structure of the parts which
seem more particularly gestined for the reception of sen-
sorial impressions, and, lastly, the indications of ‘the skeleton
in these animals. Subsequently, the organizatin of the
Actinie, Echini, and Asterias, will require a distinet exa-
mination, as in them not only are the ‘organs of motion
more perfectly formed, but also nervous organs are more
evidently distinguishable. ? ' r

§. 57. With respect to-the mechanism of motion in the
first-named Orders and Species, we have first to notice Lo-
comotion, which is here chiefly wof a passive kind. The
Medusw, for example, being of almost the same specific
gravity with water, are moved from place to place by the
waves, assisted in some instances by the influence of the
winds, as in the Holothuria physalis, which appears to sail
on the surface of the water. Locomotion in other ani
of this kind presents more of a voluntary character. In-
stances are afforded; as well by the Infusoria, with their
varied and complicated motions, presenting almost the
appearance of attraction and repulsion, as in cases of elec-
* trical actions, as by several Polypes, (e. g- Hydra,) which
are capable of performing a progressive motion by alter-
nately fixing the head or tail. Corals and Spunges are

% “totaily incitpable of locomotions W T
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§. 58 With regard to the proper movements of the ‘ ,
budy, the eoincidence is remarkable between them and the ;
motion of Plants, the arms of Polypes, when stimulated, :
retracting towards the edntre of the body, in the same « ~
manner as the stamina‘ of Flowers towards the stigma,_ or
the lateral parts ‘of the Dionea muscipuda to the more $ensi- |
. tive centre. Nay, the Animal Blossoms® of the Gorgonie, |
Sm'::ularica, &e. contract and fold themselyes together pre-
cisély it the manner we observe in the leaves of the Mimosa |
sensitiva, and in many flowers which close theniselves either :
during day-light, or previous to the coming on of night or
bad weather. Another fact is alfo very remarkable, that
these motidns are, for the moste part, all performed in a
manner which gives to” the body of the Zoophyte the ap-
pearance of a detached pulsating vessel,—a disposition
requiring a more particular diseriminatibn. .

§:59.  As for the Infusoria, they appear to be scarcely -
any thing more than little cells partially filled with lympl,
and having the powers of nutrition and motion. And thus
the infinite changes and variations perceptible in their forms'
may be supposed to be produced by the various degrees in
whicli this fluid is collected at one or other point of their |
bodies.4  This is still more evident in Polypes; the arms
of which are’entirely formed of tabes filled with fluid, ex- B
panding near the body into small cavities. (Tab. 1. fig. 4.)

The latter, wlhen contracted, necessarily propel the fluid
into the arms, * thus producing their elongation ; whilst, on
the contrary, tneir retraction is effected by the contraction.

- -

J
* Tthink this the best way of distinguishing the polypiform organs of 4
these animals, which appear in some respects as distinct individuals, in |
others as extremities of the animal to which they are attaehed. . |® !
= X :
t H. V. Pavey Scrravg /«rberddit Weise, wie sich die Aufipessthiercher -

bewagen, inthe Denkschrift, der Misnchn. Ahad, ', i. 5. 3) assumes the exist- |
ence of a perfect masculur organization, but without any sufficient nuthority . A '
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v " of the tube, and the consequent regurgitation of the fluid
into the cavity at its base. . %

'3 §. 60. The Organs which are destined for the sensitive
~ functions in these imperfect animals are probably the arms

of the Polypes, and of the Polypiform inmates of the
Coralha, the Spunges, Pennatule, &e.§ and in the Meduse
and Holothurie, the arms, laminz, angd tentacula, sometimes
short; at others of enormous length. ~ All these parts, hew-

ever, cannot be considered as exclusively Organs of Sense,

inasmuch as they serve many other purposés, particularly
for prehension and motion, or are even calculated to assist

the respiratory process; which, as it in general coincides

in its developement with the Motive System, is‘also for the

most part combined with motion; and appears,  in this in-

stance, to be evidently connected with the alternate move-

7. ~ ments of expansidn and contragtion dbserved in these
. amimals. The stinging property of many such Tentacula,

for instance, in the Meduse and Holothurie, likewise de-

serves notice. This, whick, with some modifications, also

exists in several Plants, appears to be the lowest degree of

the so called electric power peculiar to several Fishes, not

recurring among the higher orders of Animals, and per-

haps comparable, as regards Man, to the magnetic influence

o alone. ?

§. 61. Astothe indications of the skeleton in these Zoo-
phytes, they are of two kinds. In the more perfect animals
the osseous frame partly serves to cover, proiect ‘and iso-
1te the central nervous masses, partly as a support for the
Organs of Motion, being, for that reason, to increase the
energy and celerity of movement, imbedded in the' sur-

1 *rounding muscles. In this more simple condition of Ani-
mal Organization, in which thesOrgans of Sensation and
Reaction are not separgted, the skeleton appears to present

* %tself in only one of thesg two forms. Hence-we'find that
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it forms either the insensible stalk, around which the sen
sitive flesh or elementary anima] substance is fixed ; of; on
the other hand, that the latter is included within the insen-
sible shell or covering. . ‘ 3

§. 62. The former is the case in the Sertularice, Gorgonice,
(Tab. L. fig. 5,) Condllia, &e.*in which the external diving
flesh, from which the Animal Blossoms ¢ Zhierbliithen ) pro-
trude, appears ta be throughout self-nourished.* The latter
is the vase in the Tubipore, Sponges, (Tab. 1. fig. 8,) Ma-
drepores, Tubularie, &c. the sensitive bodies of which are
enclosed within an insensible case. With respect to the
substance of these solid parts, it is to be remarked, that it
differs decidedly from bone, in nqt being composed of Phos-
phate of ‘Lime, being'either of a horny texture, as in the
Gorgonie ‘and Sponges, or almost wholly consisting of
Corbonate of Limg. as in the Corallia snd Madrepores.

§. 63. We have still to consider, in relation to the
Animal Functions, the Organization of some Genera of
Zoophytes, which, by the greater perfection of their
internal structure, appear to form a transition to the other
classes of Animals, and have even, on that account,
beert arranged with them by some Zoologists. In them
the exi‘sténce and actual appearance of muscular and
nervous fidres is discernible. On' the contrary, proper
Organs of Sense, other than the Arms and Tentacula
existing in Polypes, are wanting even iu these. It is
also singular: that there are amongst them species, per~
fectly coincident in their whole external characters, but
internally presenting great differences dependent on the

* Cavorryt (loe, gir. J scraped this animal covering from several brancher
°.f the Gorgonia verrucosa, leaving only a small portion‘at the extremity ; le
tied portions of this covering witout the interaal stalk on thread, or intro-
duced picces of woad in its place ; with the wpiform result, that the Animal
Blorsoms protroded and lived us in the naturul stute.

Y s .=
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absence or presence of this more perfect structure, therehy
_ incalculably increasing the' difficulties attendant on those
systems in which individual chagacters form the basis of
. classification. Thus, for instance, the Medusa capillata®
poseesses evident muscular fibres, theygh no traces of them
exist in the M. aurita. The Astevias and Actinie, again,
have distinet nervous fibres; whilsts on tl.nc contrary, no-
thing of the kind thas been yey observed in the Beliani.
Different species. of Holothuria present great differences
in this particular. -
§. 64. The situation in which the Nervous Fibre first
presents itself is a point shat particularly claims, the atten-
tion of the Physiologist; %ind is of , the more importance,
because, if we admit that the Nervous Funetions form the
centre on which Animal Life depends, f§. 19,) we must
necessarily conclude that a Nervous System is to be met
with only in the central point of the Animal :Body. «But
as the degree of developement of Animal Life in general is
chiefly expressed by the condition of the Nervous System,
and as the state of that life in Zoophytes is still so imper-
fect, that a cavity existing in the middle of the body,, and
combining in itself the characters of Stomach, Heart, and
Sexual Organs, is to be .considered as the most important
structure, and most truly Central Organ, it is scarcely to
be expected that the Nervous System should appear in the
form otherwise most suited to it, i e. that of a Central
Mass with radiiform-branches. Instead of this, we figd it
aecommodating itself in every respect to the general form,
and constituting a peripheral layer around the central cayity,
whenee it supplies the other organs with the necessary
branches. These views at the same time serve to explain
why a Nervous circle*around tlie commencement of the

(sophagus constitutes+the most uniform and maest, im- °
. - - . . .

* Giide loe. ot
VoL, I. E
L
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partant part of ithe Nervous System in the whole of the
first Division of the Animal Kingdom; and also why the
Ganglionic.System, or Nervous System of the Organs of
Vegetative Life, presents itself in the superior Classes “of
Animals, and even in,Man, ckiefly, if not constantlys as
an expansion around the Intestinal Canal and Vascular
System. y ;

§- 63. Cuvier* was the first to remark that a whitish
thread-like ring surrounds the commencement of the (Eso-
phagus in the Asterias, Sipunculi, and some “Holothurie ;
and that there was, consequently, cause to suspect the
existence of Nervous Organs in them. The galvanic expe-
riments subsequently instituted én these Animals by Seixt
appear to remove all doubt as to the nervous nature of these
fibres; and, conszquently, as far as investigation has yet
reached, we must look Lere for the first definite existence
of the Nervous System. Thus, for instance, TiEpEMANN
has described in the Asterias a nervous circle beneath the
Stomach, whence proceed five large and ten small nervous
branches for the five rays of the body. (See Tab. L fig.
11.), Seix also found on-the under surface of the body
in the Actinie several Ganglia arranged round the base of
the Stornach, whence several nervous threads radiated to
the other parts of the body. (See Tab. L. fig. 10.)}

* Lecons & Anatomie Comp. t. ii. p. 368.

t Wnales du Yusée &' Histoire Nat, tom. xiii. p. 438, Tizpearasy, how-
ever, has lately,shewn that the fibres in question are actually tendinovs,
(Micxer’s Archiv. f. Physiol. b, i. h. 2;) whence it is probable, that in the
experiments of Spix they served merely as conductors of the Galvanic
agency to the true Nervous Fibres. -

» e
t Indescribing these parts in the Asterias,, Cuvien however has himself
mentioned their tendinous appearance, and his doubts of theit hervous cha-
* racten 'In the Holothuriz and Sipunculi, on the contrary, that chiracter js
more decidedly marked: in certain species of the former, ¢. g. Priapus and
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§. 66. A lnghcr degree of developeme‘ht of thé Orgats
of Motion, and, in fact, of the whole Organization, is inse-~
parably united with this appearance of a_distinct Nervous
System. Thus, in the Agsterias, the external shell consists
of # tissue of strong fibresg in theeinterstices of which
calcareous matter.js deposited ; it i8 capable of performmg
evident, though slow, motions, and fhus agpears to form a

of motion in.many Animals of the next'Clq,sses. Besides
the rays of the body which are thus moved, the motions of
the animal are also assisted by several rows of arms, like
those of Polypes; and Ia!tly, as concerns the isterior me-
chanism of motion, TIEDEMANN'S» Tecent mvestlgatlons
have shewn that ecertain motions are effected hére also by

‘the mechanical impulsion of the surrounding water. In

the Fchini, also, where the Nervbus System is probably
not absolately wanting, the Organs of.Motion ure constde-
rably developed, and very complicated. Such are, inter-
nally, the frame for the teeth, with its apparatus of muscles,
to be considered in another plage; and, externally, the
solid shell, in part regularly perforated by polypiform Ten-
tacula, and in part beset by large horny moveable Prickles,
forming, as it were, truesexternal members or foeot.

Pentactes, he describos five white and slightly serpentine cords, placed be-
tween each of the five pairs of longitudinal muscles, marked by transverse
rings like common nerves, and becoming larger towardsethe wcopbngus,
where they appear to unite in order to form a collar around it In the Si-
puaculi there is but & single cord, perfectly resembling, however, that of the
Holothurie, and in the ssme manner surrounding the asophagus by its anterior
extremity. (Lecons d' Anat, Comp, vol. ii. p. 361.)— Translator. L
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Cuar. 1L The Organs of the Animal Functions in
A\ Mollusee* and  Articulata. .
.
§. 67. The miore tomplete developement of the Sphere
. of Anpimal Life is accgr;npnnied by a moie perfect separa-
- tion of its individual members. Although, therefore, the
more simple structure of the preceding Class *compelled us
to consider the* Otgans of Animal Life colléatively only,
it now becomes necessary to trace separately the develope-
ment of each individual System. 5

" .
. .

Section 1. Nervous System.

§. 68. The fundamentul difference in the internal compo-

sition of Nervous Structures has been already (§. 27)
rehlarked; we have. here only to notice, generally, that the
difference between the fibrous aid the ganglionic substances
is pecaliarly distinet in those Animals which possess neither
Braip nor Spinal Marrow. . In them, the Ganglia, unlike
the Brain in more perfect Animals, are not composed of
ganglionic matter intermixed with a fibrous substance
peculiar to the ganglia, and unconnected with the origins
of Nerves; on the contrary, they either present nothing
else to view than mere ganglionic matter, of, as is the case
i the Ganglia of many Insects, display externally, and on
their edges only, a fibrous substance, referrible exclusively
to the Nerves connected with their circumference, and to
be regarded as the central extremities of those Nerves, or

as the product of their expansion in the-true ganglicnic
substance,

In general, too, the 'nervous substance in-

«

1

£
~
l

L ¢

Anin')alsg without Brain or Spinal Marrow, as in the dﬁlicatp v

embryo of the higher Classes, is extremely soft; and more

4
L
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peculiarly so in the water-breathing Animdls of that deserip-
tion, for instance, in most Mollusca. The Nerves thein-
selves, according to the remark of Cuvizr,* in almost all
the Mollusca, and partigularly in the “Aplysia, are sur-
rovmded by tolerably spacioms sheaths, which may be filled
by injections thaf do not penetrste the proper nervous
fibres;—a circumstance that led Le ©ar tq believe that the

Nerves of the Sepie were hollow, ,and Povri to mistgke the .

Nervous for the Lymphatic System, in the Bjvalye Testacea.
Lastly, the Colour of the nervous substance in some Mol
lusca is remarkable. Cuvier found the Ganglia bright
red in the Helix stagn#lis and cornea ; in the Aplysice,
blackish red and granular®; and I myself, the Ganglia of
the common fresh-water Muscle, invariably bright yellow.

§. 69. As to thg form of the NervoussSystem, the first
point to be noticed is, that the Structure with which it
first appeared in the preceding Class, & e. the dircle ardund
the (Esophagus, (§. 63,) c.onstitutes,' in these two Classes
also, its most uniform and most essential portion. The
farther developement of this fundamental type appears to
correspond to the diversity of the general organization,® and
in accordance with it, to take one or other of two direc-
tions,—the nervous ring either receiving oconsiderable
additions to its bulk by the formation of larger Ganglia in
its substance, which gradually approximate more and more
to each other on the superior side of the Animal, the situa-
tion most peculiarly assigned to the nervous mass;” such
is*the case in the Mollusca ; or, as in the Articulata, on the
contrary, the jointed form of the body being accompanicd
by a multiplimtion of the nervous rings surroynding the
alimentary canaly and the ganglia of these generally im-
perfect ripgs being confiected together in a continued chain

* on theabdominal surface. Y
. el >

+ Annales di’ Musée, vol. i. p. ;0%




L. Nervous System of the Mollusca.
A. AcEPHALA.

§. 70. Although the Nervous System of these Animals
has been examined with a sufficient degree of precision in a
few Species only, eneagh has Been done to authorize,us in -

. considering a nervous collar around the .commencement of
the alimentary ,canal as the most essential part of it.

Examples are afforded in the following deseriptions. In
the Ascidiee, apinfals in which the body has two openings,
the Viscera being inclosed within a muscular bag, which
itself is covered by an external fibrous case, according to
the account-of Cuvier, the correttness of which my own
investigations enable me to confirm, (see Tab. 1L fig. 8,)
a single Ganglion is placed between the openings of the
Mouth and the Anus, giving off branches towards both
apertores, and forming ‘loops around them. Besides this,
Mzetker* found in the Ascidia gelatinosa one larger and
two smaller Ganglia between the Stomach and the Gill-bag.

§.71. In the fresh-water Muscle, (Mya pictorum,) it is
always easy to distingujsh the Nervous System, after the

+ anizal has been macerated for a few days in spirit of wine.

Here, also, we find a Nervous Ring loosely surrounding the
short (sophagus with two Ganghia of considerable size on
each side; these send two long fibres backwards over the
Gills, which combine to form a large Ganglion in the situ-
ation of the Anus. The fourth and most considerable Gan-
glion, however," first described by ManciLi,} is seated in
the substance of the foot beneath the ovary, being tile
lowest Ganglion of the Nervous Ring on the abdominal
surface ; the superior one, corresponding to the brain in
the higher Classes of Animals, being deficient. (Tab: IL.
fig. 10.) :
%5 - 'Scu.\u: de Ascidiarum Strultura, Hal, lSl' 1. .
t Rua’s drohee. fo Phye by i b '




Y
. ’ B. GasTEROPODA.". "
= §. 72. The Nervous Ring in this Order is not onfy
3 ‘ ~ larger, but also firmer, and more closely in contact with the
= (Esophagus; wherefore in the Shails with shells it cambe
retgpeted towards the viscira together with the fleshy mass
of th& mouth, by peculiar muscular fibres. The Ganglia
in the Genera Litax and Helix are psually two in number.
The upper Ganglion, which we shall call® the cerebral, i3
composed of two lobes, and gives®off fibres to the Peelers, 5
Eyes, Mouth, and Sexual Organs; two delicate branches
also pass beneath the Optic Nerve to form a small Gan-
glion below the commencgment of the (Esophagus; which
in its turn gives off two fibrils, running in the direction of
that canal. The second Ganglion of the Neryous Ring
*  lies beneath the (Esophagus, and exceeds the superior; -0
Y— cerebral, in bulk, (so far remindiyg us.o.f the lower Gan=
l glion in Bivalves, §. 71 ;) it partly supplies the Viscerh near
it, and partly distributes several branches to the muscular
fibres of the foot. (See Tab. IIL fig. 3.)
§.73. The distribution of the Nerves is more or less
similar in the remaining Gasteropvda. Thus, according to
CuviER, a similar Nervous Ring exists in the Genus Aply-
sia; but its Ganglia present a different dispositjon, the
° single one below being replaced by two lateral ones. (See
P
\

P .

Tab. III. fig. 7.) In addition, a pair of Nerves proceeds

from the superior or cerebral Ganglion to the commence-

ment of the (Esophagus, to form there a fourth and smaller
Ganglion; whilst a considerable filament descends from

the right lateral Ganglion of the Ring to the region of

the Heart, forming there, almost as in the Nervous System

‘ of the Bivalves, & fifth large Ganglion. There is*here, also,
this peculiaritys that the two lateral Ganglia of the Ner-

vous Riflg are connectgd, not only by a strong transverse

. % filanit inferiorly, but also by a slender lowp fibrhcing

x : . 0
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' the trunk of txlie. Attery of the Head; and giving origin to
another azygous filament. '

. §74. Whilst the Nervous System in the Genus Aply-
sia,* by the disappearance of the single Ganglion beneath
the (Esophagus, approximates to the type of the next gnd
superior Order, in w'hiqh there is but one Ganglion (the

, cerebral) in the Nervaus Ring, it has, on the other hand,

'+ eertain points of resemblance to the Nervous System of
the Adephale. That system, as it occurs in’ the Haliotis
tuberculata, may be quoted as an example. Hex, according
to Covier, the cerebral Ganglion is altogether deficient ;
whilst, on the contrary, the latera] Ganglia of the Nervous
Circle are joined by two strong sfiluments to u third large
Ganglion' situated inferiorly, the branches of which are
chiefly distribute(é to the neighbouring Viscera. Supe-
riorly, the Circle axound,the (Esophagus is completed by a
cross branch, forming a small swelling, and giving off four
branches to different parts of the Mouth. The Nervous
System of the Helix vivipara is similarly arranged ; there
being two lageral Ganglia in place of asingle cerebral one.*

b‘(SeerTa 1L fig. 10, ll.)'

* In the Buccinum wndatum the Brain is placed below the proboscis, and
on the frong part of the foqt. As in other instances, it surrounds the (Eso-
. phagus by meafls of a nervous collar, (throfxgln which pass also the arteries
of she head and proboscis,) and gives off nerves to the viscera,—to the pro-
4. 'boscis and its muscles,—to the tentaculs, and to the substance of the foot.
-~ Inthe Genus Tritonia there is a nervous eircle around the (Esophagus,
'.'r' with four tuberculés o?gug!in on the upper side, of which the two middle
ones are large and' oblong; the two outer small and rounded. From thege
there arise on each side two nerves distributed to the integuments of the
mouth, a third to the tentaculum, & fourth to the eye, afifth and sixth to the
muscles of the jaws, and the remaining six or seven to the lateral parts of f
the feneral miuscular covering of the body. No nerves can be discovered
PASSIDg (0 the viscer, uuless they be supposed to arise from two ganglis
situated below the (Esophagus, and which, though connected wifs the cere-

""‘; gageliv. are not decidedly recognizable as‘hervous organs. & 3

0 the Geaera Clio, Hyulis, and Pucumoe~dermis, constituting the'sma  ©

o>
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C. CEPHALOPODA. = . o 0

§. 75. The Nervous System of the Sepiw, which we ..

may adopt as the representative of this Order, is principally
distinguished from that of the one preceding by the greater
bul of the Nervous Cirele; by the absence of the Ganglion
situafed on its anterior or abdorr‘iinal' surface; and by the

greater developement of the Cerebral Ganglion, the pos- -
terior or upper surface of which exhibits evident longitudinal *

strize, almost like a true brain : in short, by its greater de-
. gree of uniéy, and by the situation of the central nervous
mass on the dorsal side of the body. The pairs of Nerves
arising from the NervousCircle are, according to the inves-
tigations of ScArpa, Cuvier, and myself, as follgws: from
the Cerebral Ganglion proceed, lst, the Optic Nerves,
(described hereafter ;) 2d, a pair of Neyves to the cloak-

Onder of Pteropoda, the essential part of the nervous system consists in a
circle around the (Esophagus, In the Clio larealis the Cerebral ganglion
has two lobes, from each of which arises a filament, thut swells into a lurge
ganglion, and unites with its fellow'below the (Esoplisgus : from these, fila-
ments are given off to the surrounding parts, and among the rest a nerve on

each side, swelling into a ganglion, connected by a transverse branch with its
fellow, o as to form a second circle around the (Esopliagus. In the Preumo-

dermis the cerebral ganglion is a narrow transverse band; among other
nerves it sends off two on cach side, surrounding the (Esophagus, and form-
ing a groupe of six ganglia under the mouth, of which the four middle ones
are large, and the lateral very small. b =i,
In the little Order of Cirrhopods the disposition of the neryous system is
particularly deserving of notice, on account of the approximation which it,
in common with other parts of these animals (Lepas L.), presents to the
iculata. The ecerebral ganglion consists of four little Jobes placed trans-
versely above the (Bsophagus, and giving off four principal nerves to the
museles and viscers, besides two lateral ones, forming the nervous, circle,
and swelling below into two ganglin, from which arise the nerves of the first
pair of legs. The two cords then proceed along the surface of the abdomen,
forming at intervals double ganglis, from which, as in the Articulata, proceed
the nerves:for the legs, between which they are situated.  (Cuvier Mémoires
“virth [ Histoire ¢t [Anatomic des Mollusques, Payis, 1817, 4t0.)—

pour & virs

Pansiutor. »
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shaped muscular b'ag; within which are ‘contained the Organs
of Respiration and Digestion. ‘Each of these Nerves runs
obliquely downwards and outwards, and forms a consider-
ablé Ganglion in® the substance Of the muscular bag near
the Gills, from which numeroys nervous twigs radiate, as
from a centre. From the portion of the Nervous Rin} en-
\ cireling the (Esophaguvs on its anterior part, arise, 3d, four
 pairs of Nerves, “destined for the eight Feet or Arms sur-
? rbundiﬁg the' o?en,ing of the Mouth, each Nerve running
lengthways through an Arm, swelling from space to space
into small Ganglia, and particularly supplying the suckers
and muscular fibres of the Arm avith Nerves. 4¢h, The
pair of Auditory Nerves, which® arise froth the anterior
edge of the Nervous Ring, and the course of which will
be subsequently described; and 5¢h, the pair of Visceral
Nerves, which descend to the region of the three Hearts,
form considerable Plexuses there, and give off fibres to the
Liver, Stomach, Sexual, and other Organs.  (See Tab. IV.
fig. 1-13.) 2
§. 6. Tt deserves to be particularly remarked, that at
. the same time that the form of the Nervous System in
. general in these Animals approximates by its more evi-
* dently expressed centricity to the type of the higher Classes,
the first rudiment of a true skeleton presents itself, though
as yet only in the form of a Cartilage ; and of a skeleton
in its primary and fundamental office, viz. that of forming a
Protection to the more important central nervous masses.
(§: 61.) This rudiment of a skeleton appears in the form
of a cartilaginous Ring, which, at the same time that it
receives the Nervous Circle, together with the cerebral
Ganglion in a grooved depression on its internal surface,
permits the passage of the (Esophagus through its centre:
The Cartilage itself is perforated in several poin s for the
transmission 6f Nerves from the Nervous Circle, (the undi-

=
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tory alone expanding themselves in two eavities eontained
within its substance.) On® the external surface on each
side is a large and slightly concave plane, supporting the
Ball of the Eye, and on that account adiitting of compa-
rison with an Orbit.  (Tabs IV. fig,12.) .

§ 47, It has been usual to cousider the whole of this
cartilaginous Ring as equivalent tora single Vertebra of a -
true Vertebral Column: it is evi({eﬁf,how'ever, that of the °
entire Nervous Circle around the (Esopbagus; the cerebral
Ganglion aibne corresponds to the Brain in the superior
-Classes of Animals; and, consequently, that the upper part
only of the Cartilaginous: Ring, viz. that which covers the
cerebral Ganglion, resenibles an individual cranjal Verte-
bra, or rather the vaulted arch of one. Fartker, as the
anterior part of the Nervous Circle mpst closely ‘corres-
ponds to the uppermost of the Intervertebral Nerves, i e.
the fifth pair or Maxillary Nerve in superior. Animals, as
well by encireling the (Esophagus, as by giving off the
Auditory Nerves, (for these have also a similar origin in
Fishes,) so, also, the anterior Segment of the Cartilaginous
Ring must necessarily be viewed merely as the Arch of a
Jaw, or, what is essentially the same thing, of a Rib, mo-
tionless, and encircling the (Esophagus. The coincidence
is rendered still more perfect by our finding that the Organs
of Hearing, which in the higher Classes of Animals are
closely connected with the Jaws, are here also lodged in
two cavities within this maxillary Arch. In the common
Sepia (‘officinalis ), besides this Cartilaginous Ring, there is
alsoa plate of cartilage lodged anteriorly in the fleshy mem-
brane, from which the eight arms proceed. This, however,
as well as the <lorsal bone (‘Os Sepie), appears in every
respect to be more immediately connected with the Organs
of Motif;_n than with the Nervous System; and. conse-

quenly, may be more svitably described in another place.
L
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II. Nervous System in the Articulata.

-

. . * Al Verues. "
§. 78. 'The Ncrv?ys Systempn in many Genera of this
Order has either been nqt discovered, or has been but ifnper-

- fectly-described; it isyeven probable that several species,

particularly among the Intestinal Worms, e.g. Hydatids
and Téeniz, *form so complete a transition to” the Class of
Zoophytes, as not to possess a proper Nervous*System dis-
tinct from the mass of the body. With these exceptions,
however, the following examples will prove how much the
form of a 'Cl;ain of Ganglia, whith has beed already men-
tioned (§. 69) as characteristic of the Articulata in general,
predominates in this Order.

§. 79. If weopena Leech (Hirudo medicinalis) on the
dorsyl surface, we find immediately above the superior ex-
tremity of the (Esophagus, which is short, and surrounded
with many muscles, a small bilgbate Ganglion, giving off
‘Nerves to the surrounding parts, and connected with an
inferigr roundish Ganglion by a Nervous Circle surround-

~ ing the (Esophagus; the cephalic portion of the Nervous

System thus resembling that of snails by consisting of a
“Nervous Circle with two Ganglia upon it. If, however,
we examine the remaining parts of the Leech, we find
a body composed of several Segments, each of which
appears to be a repetition of the preceding ones, and each
possessing (as Trosras* has already remarked) a separate
intestinal espansion (stomach), a separate set of Vessels,
Respiratory Bags, and Sexual Organs. As, on this account,
each segmént of the Body may almost be regarded as a
separate individual, we can easily understand why separate’
nervous Drgn,_ns should exist in each. In the samyimanner

Y 3
PR 1 %
¢ Mimoires pour-seyvie a & Flistoire Nuturelle des Sanysues. Paris, 1816,
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that each segment forms a repetition of*that whith pre-
ceded it, each nervous orfan presents a repetition of the
first Nervous Ring. But in the same way that the cerebral
Ganglion was wanting m.Bwalves, so, also in these poste-
rios and less perfect Nervous Rings gye find only one Gan-
glion® placed on the abdominal sarface. From it two

branches proceed, one on each sidg; running upwards on °
the parietes of the body, and distributed to the Muscles i

and Viscera, but nct t forming any evident ahastomosis of
the dorsal Surface. The G'molm composmg this series,
about twenty in number, and placed on the abdominal sur-
face, are connected as well with each other as with the
inferior Ganglion of the” proper Nervous Collar of the
neck, by means of a double Nervous Cord, which is accom-

“panied by many minute vessels (Tab. V. fig. 12.); thus

forming a Chain of Ganfrha, shinitzz very distinetly through
the thin coats of the Stomach, and having the same-cha-
racter in these Animals as the Spinal Marrow and Sympa-
thetic Nefve together in the human body. (Tab. V. fig. 8.)

§.80. In t.he Earth-worm, (Lumbncus terrestris, ) the

(I sophagus is embraced by a similar Nervous Collar, com-
posed not only of a two-lobed Cerebral and asingle inferior
(rnnghon, but also swelling a little on each side, "where it
gives off a nervous filament. The inferior Nervous Cord
extends along the abdominal surface of the whole body
(Tab. V. fig. 2) without actually forming any distinct
Gangha, but merely swelling a little from space to space;
tevo pairs of Nerves uniformly proceeding from each swel-
ling, whilst, on the contrary, each intermediate smaller

part gives off one pair only. (Tab. V. fig. 6.)—A Nervous

Corfd of this kind appronmntes to the form of the Spinal
Cord in_the superior Animals, by the consolidation of the
two ﬁbn : connecting the chain of Ganglia, and by, the less
distiact separation of the Ganglia themselves.

-
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§. 8&1.  Whilst the two Nervous Cords of the chain of
Ganglia are united in the Earth-worm into a single one,
they are on the other hand completely separated in the
Ascaris lumbricoidés ; inasmuch as one runs on each side of
the body, being connected with the other only above ¢he
commencement of the (Esophagus and at the extremity of
-the body. I have hers also uniformly remarked an ex-
tremely delicate pair of Nerves proceeding from each seg-
ment of the body, and running as well towards the dorsal
as the abdominal surface, although without Bing able to
detect any distinet ganglionic swellings on the Cord itself,*

B. Crustasea, ?

§-82. In the Species of this Order the body is in every
Tespect more perfectly ‘organised than in the preceding
L

= Ac‘éording to Rudolphi, (i’ulazoor Synops. Berol, 1819.) nerves re-
sembling those of*other Worms can be discovered in the Strongylus gigas.
He expresses his conviction also of their existence in other auimals of the
same description, in which they ace not artomically distinguishuble.

In the Aphrodite aculeata there is a lurge heart-shaped cerebml ganglion
immediately above the mouth, from the point of which twe small filuments
proceec: forwards to the tentaculs, wid from the sides some smaller ones for
the parts about the mouth. The biatiches forming the nervous collar are

Jong and very slender: before they meet, each gives off a nerve, called by
Cevign Recurrent, running alang the (Esophagus and Stomach to the
Intestines, and each forming a ganglion, from which proceed numerous

branches. The branches constituting the nervous collur form a lirge gan- *

glion by their union helow the anterior extremity of the (Esophagus : this

Eanglion does not give off any brauches, but is closely connected with one

‘mmediately behind it: the latter again is succeeded by a series of twelye
Fanglia placed at greater distances, and each giving off three nerves on euch

side. " Lastly, the nervous system in the remaining posterior third of the

body consists of 4 simple cord without any swellings upon it, though sending
off nerves from space to space. (Cuvign, Comp. Anat.ii, p. 353) .

In the Nercides gnq Terebellm there is u longitudinal cord in the skin of
the abdomen, that may be considered as u nerve, having as MjLy contrac~
tions as the:* are segments to the body ; though no branches can s ¢ dc{sctcd.
proceeding from it, (Cuvixm, 1, ¢ p. 367, — Translator. »

@
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ones: stich is the case also as regards the "Nervous System,
which is distinguished by the more ‘perfect formation of
the individual Ganglia, and by the appearance of proper
Nerves of Sense. On the other hand; the type of ‘the
Nesvous System remains essentially the same with that de-
scribéd in the preceding Order, and is only occasionally
somewhat modified by the general frrm of the body; asa -
few examples will prove. 2 j " ; 3
§. 83. In the Craw-fish (Astacus fluviatilis), the Ner=
vous Circle étound the pharynx is stretched longitudinally
without closely embracing the (Esophagus, and gives off a
slender Nerve on each side to the Mandible. . The Cere-
bral Ganglion s divided into four lobes, and frqm it arise
the Optic, Auditory, and Olfactory Nerves, together with
those of the Antenn®. The inferior Ganglion of the Ner-
vous Circle, plnce:i immediately ~ beneath the Stomach,
supplies the muscles of the Jaws with nerves,- and then by
means of two filaments. passing backwards forms the com-
mencement of a chain of Ganglia, (Tab. VL. fig. 1.) of.
which five are found beneath the Thorax, between the pairs
of legs, and six in the Tail beneath its muscles; and supply
the neighbouring muscles and viscera with Nerves.* In
the Cancer menas. L. the Ring around the (Esophagus
with its Ganglia and branches exhibits nearly the same
form; except that here, the inferior Ganglion of this Ring
is not the commencement of a Chain of Ganglia, but on
the contrary, the anterior extremity of an oval Nervous
Ring eight times the size of the Cerebral Ganglion, from
the circumference of which the Nerves for the Jaws and
'« In the spring of 1813 Lfound in the posterior part of this ganglionic
chain in many individuals small Worms, about a line and half long, and in
form resempling the Linguatula. They adhered so firmly, that they could be
raised with'the Nervous Cord, and laid on a piece of glass: I notics them

" as one of the rare instances of the existence of parasitic Animals on Nerves.
4
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out Ganglia passes backwards fo&lﬁe tail of the: Animal.®
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- §. 84, Here also, in the infinitely diversified Species of
this Order, the type of the Nervous Systém observed in
‘Worins remains essentially the same, and consequently the
ganglionic chain the most important among the organs
belonging to it. Its Ganglia, however, in the superior
species are Targer and fewer in number, and Ii§ that means
give a more decided character of centricity to the whole
Nervous System. On this pointy it is particularly” desery-
ing of remark, that the mord elevated organization of
this kind usually presents itself only as the ultimate
result of several metamorphoses; so that whilst the perfect.
insect. displays a more cempletely formed Nervous System,
that, of the «larva usually coincides altogether with the
Nervous System of. Worms, or less frequently with that of
» Crustacen.t y

* In the Monoculus apus tife nervons system is so indistinet, as, with
other &huracters of the organization, to present an approximation to the ar-
ticulated worms. The Cerebral Ganglion is a small and nearly trans-
parent polat; situated below the eyes.  The medullary cord is double, and
huaswclling corresponding to each of the numerous articulations of the
body,—but the whole is so slender and transparent, that it is difficult to
ascertain its true chamcter. (Cuvien Comp. Anat. vol. ii. p. 317.)—
Translutor.

1 In the Oniscithe nervous system consists of a cerebrul ganglion having
two lobes, and giving off the nerves for the eyes, mouth, antennie, &c. 'T wo
branches surround the (Esoplugus, and running along the under part of the
intestinal canal, form the Knotted Spinal lfmow, on which there are seven
Ganglin, not” corresponding however to the segments of the body. The
filaments of the Juet ganglion are the miost numerous, and are distributed to
the organs of digestion und generation.—In Scorpions there i a cercbral
Ganglion with to lobes, und a Knotted Spiial Marrow arising | from it by
twocords, In ts course to the extremity of the abdomen the Spinal

.
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§ 85,  Spiders andsSeorpions without, doubt form the
medium of transition from:the “Crilstacea to I nsects:' & piog,
position of which we may discover proofs even in the forma=

* . tion of ‘tife Nervous. System of those Animals.—Thus, .for

instance,’ the Neryous S;"stem of the Aranea diadema may'

be compared with that of the Crab {§. 83.) for in it also,

besides the cerebtal Ganglion, a.}arge nervous mass is -
found in the Thorax, giving off tlie nerves for the legs, -
and from which a Nervous Cord passes backwards; and’

terminates ix.a Ganglion in the posterior part of the body.

Marrow forms three ganglia which supply the legs, viscera, muscles, &e.;
it is then elongated into the ta’l, where it forms four ganglia in as many
its first segments’: from the last of these arise four nerves, of which two

* are distributed upon the venom-bag, and two upon the musclés belonging
to it.—In Spiders the cerebral ganglion is tolerably large and ‘situated about
‘the middle of the Corslet, supplying with nerves ,the organs about the
mouth, legs, mandibulie, &e. The spinal narrow, which reachess to the
extremity of the abdomen, consists of three ganglia, the nerves of which
are chiefly distributed to the vViscera.—In the Phalangides there is a Jarge
heart-shaped cerebral Ganglion in the upper part of the head, connected by

two cords with « second opposite the third pair of legs, from which proceed £

the nerves of the legs, viscera, &c. The Spinal Matrow terminates by a
third ganglion at the posterior extremityof the body.—In the parusitic
Genera, Pediculus and Ricinus, the cercbral ganglion consists of two oval
lobes, and instead of two cords surrounding the (Esophagus, is elongated
into a single cord, on which thereare three ganglia closely approzimated.—The
last of these terminates in six large nerves distributed chiefly to the organs
of digestion and generation. —In the other Orders, €. g Diptera, Neuroptera,
Hymenoptera, Lepidopters, &e., the nervous system pretty uniformly pre-
sents the same general characters, consisting of & cercheal ganglion, variable
in its size and the number of its lobes, and & Knotted Spinal Marrow, which
geuerally has one ganglion in the corslet, two in the thorax, and four, six,
or mére in the abdomen. In someé species of Neuroptera the optic nerves
are considérably larger than rain itself. In some of the Orthuptera
there is a peculiar system of nerves derived from the Recurrent Nerve (§. 87.)
and " distributed to the superior hepatic vessels. (See M. Marcen nx
Senres on fhe Arrangenent of Articulata, §c. in the Mémoires du Muséum,

vol. v, 1810 )— Translator. } !
VOLiide. nd s, *
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(Tab. VIL. fig. £.) TreEviranus* has likewise observed
that the chain of Ganglia is continued tlerlléll the, tail of
the Scorpion in the same way as in the Crab. ,
" §: 86. As to the form of the Neryous System, and its
mode of developement in the pgrfect Insect, we sliall seject
two examples for the purpose of illustration; in one of fvhich
the Nervous System ef the Larva resembles that of the
" Crab; whilst in the otl'xer it coincides most completely
with that of ‘articnlated Worms, the Leech for instance.
(. 18.) ' -

§. 87. In the Larva of the Scarabzus nasicornis the
evidently two-lobed cerebral Ganglion, from which two
pairs of Nerves arise for the®Antenna, ‘&c. is placed

immediately beneath the horny plate that covers the head -

and forms a kind of skull existing in most Insects. A,
third pair of Nerves arises from the under surface of this
Ganglion, turns first forwards and then backwards along
the middle of the upper surface of the (2sophagus; where
« the two Nerves unite to form 4 single cord passing back-
wards beneath the cerebral Ganglion, and through the
Nervpus Circle of the netk, along the upper surface of the
intestinal canal, and swelling from space to space into
Ganglia, which give off several lateral branches. This small
superior chain of Ganglia is usually called the Recurrent
Nerve, and may be considered as corresponding to the
small Ganglion formed at the root of the (Esophagus in
Snails (§. 72) by two branches from the cerebral Ganglion.
The lateral segments of the Nervous Circle embracing
the CEsophagus may be reckone(_igs a fourth pair of Ne.rves
from the cerebral Ganglion, and terminate inferiorly in a
pyramidal’ nervous mass, two lines and -half long, from
:::iclx Nerves radiate to the legs and other parts of the
dX' . . . s

: g
* Ueber den innern Baw der Arcchniden, 1s. T 1812
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§- 88. In the same manner that the whole body in the
perfect Insect is more absolutely divided into segments, so

also this smgle inferior nervous massis divided into separate

portlons, viz. into a charm of four Gangha -whilst, at “the
sanfe time, the cerebral Gaaglion becomes more complete,
and gives off seyeral considerabl'e Nerves, large Optic
Nerves in particular. The strucfure here described is,
however, by no means common te all Beetles; for in most. |,
of them the Larva, as well as the perfect Insect, possesses
a true chain of Ganglia, the number of the Ganglia, how= *
ever, being usually greatest in the Larva; a remark which

also applies to the Larvi of Butterﬂles, as the foHowmg

descriptions will prove.

§. 89. Itis particularly in the Caterplllar that the type
of the Nervous System recurs as it exists“in the articulated
Worms. The first bilobate Ganghon above the (Esophagus
here usually gives off eizht pairs of Nerves; ‘of which the
first forms the three Ganglia called by LyoxNET, frontal ;°
whilst from the first of these again proceeds a Nerve run-
ning along the back, and called recurrent. ~The other
seven pair of Nerves are distribiited to the Organs of Mas-
tication, the Eyes, and the Trachea. In the last place,
the lateral segments of> the Nervous Circle around the
(Esophagus are given off from the cerebral Ganglion, and
both proceed downwards to unite in the first Ganglion. of
the series of the Ganglionic Chain. The latter is com-
posed of twelve Ganglm, of which the two hindermost are
in" close contact, whilst, on the contrary, the others are
connected by a double mervous cord. From two to three
pairs of Nerves are pally given off by eack of these
Gangln, and distributed in part to the museles and neigh-
bouring wiscera, but in part also run upwards on the pa-
rietes of tile body to the situation of the dorsal vessel; and

Sk §
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thus in each segment of the body again form an incom-
plete circle around the ahmentnry canal.*

§: 90. The manner in which the Nervous System in
the Caterpillar is changed during the period of metamor-
phosns has lately been investigated and described with pre-

_ cision by Heronn4

NS

Even in the Chrysd'is we already find a notable short-

' ening of the chain of Ganglia, and the junction of several

Gangha into onet in the perfect Butterﬂy the Nervous

» System is still farther removed from that of the Caterpillar.

In the Papilio brassice L., HeroLp found the whole chain of
Ganglia scareely half as long as in‘the Caterpillar: the sixth
and seveath of them had altogether disappeared; the second
and the third, as well as the fourth and the fifth, were united
50 as to form onlytwo Ganglia; and the,Ganglion above the
Esophagus was composéd of two large lobes, each of which |
gave rise t6 a large Optic Nerve. (Tab. VIL fig. 10.)
Hence we find that the number of inferior Ganglia, and
consequently of foci of nervous energy, is considerably
reduced in the perfect Insect; and that thereby the Gan-
glion: for the Nerves of Sehse, the mass which is the rudi-
ment of a Brain, has gained both positively and relatively
in energy, and consequently the entire Nervous System
in centricity.}

* Lyonxer (De la Chenille qui ronge lo bois de Saule) has given excellent
Tepresentations cf the Nervous System in Caterpillars,

t Eahnwﬂmlgsgmhxchla des Schmetterlings, Anatomisch wnd Physiologisch
vor Di. Henorp, Cassel und Marburg, 1815, Tab. L.+

§ This s the most proper place for notfclng the relations of the Nervoys
System of Invertebral to that of Vertebral Animals,—e.subject that has given
Tise to a variety of conflieting opinions. The study of those relations appears
hitherto to have been very generally limited to the Articulata smong Inver-
tebral Animals—the attempt at detormining ‘the true characted of the New-
vous S)W-'m in Mollusca having been tacitly abundoned as incapable of °
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Secrion 1. Organs of Sense

§ 91. As soon as the N;rvous System is decidedly
stinguished from the muss of the body, its relation with

affording satisfactory besults. Among the vyrious suggestions on this poini
are, that of Acketmany and ReiL, who viewed she Nervous System of
Atticulata as corresponding to the Sympathetic System of Vertebral Ani-
mals ;—of Wavrrugn, who compared it in the Mellusea to the Par Vagum,
and in the Artcmsta'to the Spinal Marrow ;—the most geoerally received
.opinion, however, is that supported by the authority of Mecker, Cuvies,
Brumessaci, Garr, and Srunzaens, who compare it in the Articulata
to the cerebro-spjnal cord of')\f'crtcbral Animals. The latter gentlemen in
particular have furnished a strong proof of.the correctness of this idea by
demonstrating that the spinal cord of the superior animals actually consists
of a series of ganglia with intermediate contractions,—a structure most' fully
developed in the Artitulata, Ruborrii { Physiologie, b. ii. s. 8, 1823)
adopts the same opinion ; and notices the fact, that in Mollusea, Crustacea,
Insects, &e. we find nerves of sense arising from the cerebiod ganglia, = which
by no means accords with the chamacter of the. Sympathetic System. In
Insects, too, the spinal cord, tliough placed on the abdominal surface, is
Jodged within the segments of the body in the same manner as within the
yertebral canal of the higher animals: nay, he states that Carus has in-
formed him, that in certain Grylli he Tas found the cord rumningthrough
peculiar foraming in those segments, Lastly, in these animals we find a
peculiar nerve, corresponding to the Sympathetic, and running along each side
of the back; whilst the abdominal cord gives off branches corresponding to
the spinal nerves of vertebral animals. E. Wi Weira (Anatomia comparata
Nervi Sympathici. Lips. 1817) appears to have been the first to suggest
that the ganglia on the knotted spinal cord of Articulata correspond to the
intervertebral ganglia of the spinal nerves of superior animals, rather than to
the segments of which their spinal marrow is composed. This idea has been
subsequently adopted, and still further developed, by M. SEraEs, (Anatomie
Comparée du Cerveai. Pnrfs,JQB. p- 5, &c.) He appears also to have
_succeeded in shewing, that er considerable the apparent differences in
the. conformation ofsthe Nervous System of Mollusca and of Articulata, it
is nevertheless essentially similar in both. In order fully to estimate the
correctness of this proposition, it is necessary to bear in mind a fact, in
favour of which he adduces strong evidence, viz. that the formation cof the
Nervous System in all animals proceeds from the circumference to the centre,




70 e

the external world becomes mediate ohly; and, as on the
one hand it is affected by external impressions through the

—and #ot, as hitherto supposed, frdm the centre to the circumference. Fx-
tending also to Tnvertebral Animals n principlefvhich—as applied to the Ver-
tebrul—las produced most imgrtant resuRs in the hands of Canus, Tre-
MANN, and SERRES himself, viz.e that the organs of inferior animals repeat
e forme# which present themsglves in the embryones of superior unimals,
s—he shews how perfeftly the orgunization of the Nervous System of Mol-
sga as compared o that of Articflata accords with such a stpposition.  In
fact, the various forms«prefented by the Nervous System of Mollusca may be
explained by the more or less perfect union, or approximation to union
i the median line, of the ganglia of which it is composed. In'the larvie of
Insects, instead of one central there are twoateral cords with ganglia on
each, which gradholly approach and becoroe gnited, commaneing at each ex-
tremity.  Hefice, according to*the stage of developement of the animal, we
find either two &ords totally detachied, or united at eacli extremity, o as to
form u circle ; or, lastly, gonsolidated into a single cord, which often presents
traces of jts original composilio_n. In different Genlra of Mollusca we find
analagous'formations. In some, e. g. Tritonia, the nervous system consists
of a cofd for each S1de, the sele connection of which consists in a slight con-
tact of the anterior ganglion of each. In.the Clio burealis there is on each
side a longitudinal cord with five ganglia upon it: of these ganglia, the first
pair is closely approximated ; the two next puirs are connected by two trans-
verse filaments, forming two loops around the (Esophagus; whilst the two
inferior Pairs are perfectly distinct aild unconnected. In the Unio pictorum,
on the eontrary, the Nervous System presents two cords united by ganglia
ut each exttemigy of the body, so as to forip an elongated ring or collar,
Suchis the case evenin a Zoopliyte, Asterias aurantizea, with this difference
only, that the ganglia are farther se| , and that the whole system forms
a hexagon rather than o cirele.  We have already  adverted (Notato §. 74.)
to the very remarkable manner in which the nervous system of the Cir-
rhopoda {Balani and Lepades) approximates to that of the Articulata, and by
that means completes the gradation extending to that Class from Zoophyteg,
through the intermedium of the other Orders of Molluscs. Hence, in the
various Genera of Mollusen we find four conditions of the nervous system
corresponding fo an equal mumber of gradations from the eurliest state of theg
same system in the Larva to that of the ‘]ie‘;!ccr. Inse®. Inthe first\the
nervous system is double and unconnected throughout its whole length ; ae is
also the eate in certain Worms, particularly the Ascaris lumbricoidts. . Tn the
sccond; the nervous cords with their ganglia are more or Igss closely cone
pected in the vicinity o.f the (Esophagus, bilt distinet.in the remuining parts




intervention of the Organs of Sense alonte, so alsoon {t_hc

other its influence over the external world is exerted by

means of the Organs of Motion. In order to establish its

relations with the external world in varions modes, different

kindso of sensitive facultiesoare reguired; these, however,

can only be developed gradually from the first and most

simple sense,—Feeling; consisting primarily merely in the’
power of discriminating between the individual and the
objects external to it. In the course of this progressive

developement, We have it in our power to trace the mode in

which various Senses display themselves first in the Vege-

tative Sphere of the Organism, and ultimately by their

apyearance in the Animal Sphere likewise, enable the in-

dividual more clearly to distinguish its relations with the

external world. . »

§. 92. We can at present, however, touch onlyon the
most important portions of the history of ¢his develope-
ment, a more copious investigation’ of this interesting
object belonging to General Physiology; and so much
only being here admissible as is requisite in order to dis-
“tribute the different observations on the Organs of Sense
in a convenient and natural order. In the same manner
that in imperfect animals, where the Vegetotive Sphere
predominates, we remark two principal surfaces, one
external, the other internal, a dermoid and an intestinal
surface; 50 also we find two kinds of Sense as the first mwodi-
fications of the general one,—Feeling; viz. 2 dermoid and

L]

of their extent.  Such is the case in most instances, particularly Gasteropoda
and Cephalopoda ; which last are, consequently, in this respect to be’ranked
‘below Articulata. }n the third form, the nervous cords arc'united at each
extremity, and interrupted throughout their course by ganglia ; asin the Unio
pictorim, «<In the fourth and last, represented by the Girrhiopoda, the form
of the niervous system is précisely similar to that of Insects, Worms, and
Crustivcen, — Thonslatar. .
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an- intestinal or digestive Sense; for both surfaces, inas-
much as they receive Nerves, and come in contact with
extraneous matter, mustsbe supposed capable of receiving
impressions of Sense. .

§- 93. In both instances, hdwever, we have to copstder
ulterior degrees of developement: thus, from the Intesti-

" nal Sense is darived the Sense of ‘Taste, by the addition of
- peculiar organs and more acute sensibility at the cephalic

extremity of the Intestine; whilst, on the other hand, a

. Miew form of Sense, the Sexual, is connected with the evo-

lution of Sexual Organs, as usually happens, at its posterior
extremity. «In the same manney, from the Dermoid Sense
are prodiced, on the one hand, Touch, in that part of the X
skin which receives the power of voluntary motion, and
which covers thé extremities; on the other, Smelling,
where the skin presents itself rather as a respiratory organ,
and wlhere it penetrates into the cavities of the body.

§. 94. The Sensitive faculty, however, is not exclusively
developed in the Vegetative Organs of the animal body :
the superior or Animal Sphere of Life is also in connection
with the external world, and the Senses here developed

. are chiefly destined for the reception of the most important
. and most general relations of the’individual organism; the

ideas of totality and individuality being conveyed by them
to the mind under the sensible forms of Light and Sound.
For, ag the universality of Nature is shewn by Light, so
also the individuality of a body, in which its existence

M’g%sentinl]y consists, is displayed by its resonance. Sight
~and Hearing are also the two Senses most peculiarly ner-

vous, their difference corresponding to the difference in the
two external meplberi of the Nei'qus Sy‘stem, Sense and
Motion ; of.the two, Sight is to be considered as absolute

Sens?, whilst Hearing, on the other hand, is the Sense of |
the System of Motion, - j L
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§. 95. Passing on fo the moré immediate review of the
o Organs of these Senses in the series of Animals, we have
\ first.to remark that those which are developed from the
Intestinal Sense, viz. *Taste and the Sexual Feeling,
ar® so intimately connected withethe Intestine and the
Sexual Organs, .that we can im no way separate the
consideration of the parts in which they,,mnnifest"them-'
selves (e. g the Tongue and «Penis) from that of the
Digestive and Sexual Organs in genetal.- Consequently,
there only remain to be noticed the Organs of Touch
and Smell, (which, as subdivisions of the general Der-
moid Sense, are often combined in one in the lower
Classes of Animals,) together with the Organs of Sight and
_ : Hearing. =
¥ . .

DerMoId SENSE. T:)uch aud Sr;leﬂ-

-

§. 96.. Though the doctrine of the sensitive functions in
general, and particularly in the lower Classes of Animals,
is involved in considerable obscurity, our knowledge is more
peculiarly imperfect as relates-to those Senses of which the
organs are least distinctly characterized, which is peculiarly
the case in the divisions of the Intestinal end*Dermoid ©
Senses. We shall endeavour, however, to concentrate
in the following paragraphs the most important results
hitherto ascertained as to the Senses of Touch a!% Smell
in Animals without Vertebrz. '

L. Mollusca. ;

» & 9T The Sense of Smelling cannot be allowed to
exist in those Mollusca which live exclusively in water; for
the perception of theé variable contents of a fluid of consi-

_derable density claims to be ranked rather as Taste than
Siell.  On the-other liand, it can scarcely be doubted that
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Mollusca which five partly in wateriand partly in air, (as
various Snails and Sepiw,) or enfirely in air, (as many other
Snails,) are capab‘le of distinguishing the different con-
“tents of elastic fluids,—in other words, of Smelling; the
fact, indeed, appears te be fully proved by the observasion
of the aversion of several of these Animals, the Sepx’ae for
“instance, to strong-scéwted Plants.* Distinct Organs of
“Smelling have, however, not yet been detgcted in this
Class; the Sense -may, therefore, be supposed to reside
_, either in the whole mucous surface of the biody, which very
* mearly coincides in structure with that of the internal mu-
cous membranes of superior animdis, or on the surface of
the respiratory cavities -and gills.}
§. 98. As to the Sense of Touch, it is to be observed,
that in some instances the entire glimy sprface of the body,
when ‘unprotected by ait insensible shell, and still more
wher renderett capable of voluntary motion by means of
peculiar muscles, may be viewed as an organ of that Sense;
whilst in others, certain processes of the external skin
exist, which are, apparently, devoted exclusively to the
same object. Thus, for instance, if we watch a fresh-water
. Muscle contained in a vessel with water and sand, we may
" observe it very distinctly touching. objects near it with the

point of the Foot, as it is called, (a fleshy mass, which

actually forms the body, and contains the viscera.) In
other , we find a multiple row of short Tentacula on
the pmor aperture of the Cloak, (see Tab. IL. fig. 8,)
which serve to examine the water as it pours through tlie
layers of the gills, and when stimulated by coming in

* In snails, also, SwaMMERDAM distinctly observed Ahe sense of Smell.”
(Bih. d. Natur. 1752, p. 49.) '

t The idea 1hat the short Feelers in Snails, or the shorter Arms in the
Sepis, are Olfactory Organs, is as yet merely hypothetical. (Sec Srix, Ce-
phalogenesis. ) : 2 2
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contact with large subStances, close together in “order to
cover the opening. In the ‘same manner, the large Tubes
into which the Cloak is elongated in some Bivalves, serve
as an Organ of Touch. The rolled, articulated, and horhy
Tentacula in the Balani and d.epades; are also particularly
deserving of notice in relation to this point. ~In the Gas-
teropoda we may consider the Tenfacula about the ‘head -
as specially destined for Organs of Touch. Their struc- 2
ture in many animals of this kind is preéty uniform ; theis
retraction and elofgation being effected solely by the relax=
ation or contraction of circular fibres; but, on the contrary,
when the Sense, of Sight is superadded in them to that of
Touch, the structure, as will be shewn hereaftery becomes

 very artificial and complicated. In the Cephalopoda, also,
the Head is surrounded with long Arms (Lab. IV. fig- 1);
but as these seem to serve rather a Organs of Prehension
than of Sense, they will more properly come under notice
in treating of the Organs of Motion.*

* In the Lingul® the arms or tentacula form very perfect organs of touch.
They are two in number, placed one at cach side of the mouth, of a fleshy
texture, and of the shape of Battened corfes, very much clongated. On the
external margin they are furnished with a fringe formed by very numerous
delicate fleshy filaments, Which must form very sensitive teptacula.  The
fringe of each arm is continuous at its base with that of the opposte side. It
is probable, also, that the arms are organized internally like those of the
Sepie. (Cuvies, Ménoires pour servir a I'Histoire des Mollusques. Paris,
1817.) R

In the Balani and Lepades, the legs or tentacula are. horny?ﬁlmcn!s
flattened, articulated, l_:ililwd, and spirally convolulcﬂ,—bl‘mﬁlg at once
organs of touch and prehension, They are fixed in puirs on pedicles, and ure
compared by Cuvier to the small ciliated legs situated under the tail in
Crustacen. (L.¢.) In the Gasteropoda the external form of the tentacul
is fur from being so usiform & i3 stated in the text : 'on the contrary, we ob-
serve almost every possible variety of eylindrical, lamitated, foliated forms, in
the Genera Tritonid, Doris, Seylima, Thetys, Eol‘la, Glaucus, &c.  Those
;;ﬁ:-;f._,’ howexgr, belong more prope ly to Naturl History; and arcamply
desdribed by Cuvies in the work already quotedi— Translator,
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1I. Articulata.

§. 99. 'What has been already said of the sense of
Smell in the Mollusca, will also apply to the first Order in
this Class, Vermes, viz. that if it exist, it can only reside
in the whole of the 50t surface of the body In the €rus-
tacea, on the contrary, and above all in Insects, which
smell so acutely, and ‘%t such distances, the firmness of the
surface not allowmg the idea of a diffusion of the power
of smellmg over the whole body, (except, perhaps, in the
Larva state, in Maggots, Caterpillars, &c!) the question as
the true situation of the Olfactory Organs has given rise to
much difference of opinion. Somé, as Cuvier and Baster
refer it tc the entrances of the respiratory passages; others,
as Bonsponr and KNocw, to the Palpi; and others again,
as REaumUR, R¢sEL, &c. to the Antennz.

§. 100. It is most probable that in these two Orders the
Sense of Sniell is not uniformly connected with any one
Organ, but rather that sometimes one and sometimes ano-
ther part may be devoted to this object. As to the Crus-
tacea, the investigations of RosENTHAL® give us reason to
beliee, that in the Crab the smaller Antennz, at the base
of which is a cavity containing a part like a nasal Concha,
(Tab. V1. fig. 2,) form the Organ of Smell; so far, at least,
as we are authorized in admitting the presence of this sense
in an animal living in water. (§. 97.) In Insects, too, the
Antenne may also be frequently considered as Organs of
Smelling, particularly the foliated ones of many Beetles;
and, consequently, in both these instances we find the two
modes of developement of the Dermoid Sense, i.e. Touch
and Smell, united in one Organ. In the Bluebottle Fly.
(Musca vomitoria,) Rosextiary places the Sense of Smell
partly in a delicately folded membrane at the front part of
the head, aild partly in the little knob-like Antennw. de-

* Rei's Arehiv. /. Physiologie, b, x. h, 3, Tab, 8§ Loc. cits
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pending from it. My own observations indute me believe
that something similar exists in other Insects; for in the
Gryllus verrucivorus, a small rhomboidal and perfectly
transparent lamina is placed at the anferior part of the
head, having behind it some, Tracheg and two lobes of the
Cerebral Ganglion, and, consequently, having evidently a

similar office with the little knobs above mentioned. :

§.101. We have not, howevegr, sufficient grounds for
absolutely rejecting, as RosexTHAL does, theidea that the
respiratory orggati» (Stigmata and Trachez) are destined for
the perception of odours. When we reflect that many
aquatic Insects, and particularly many Larve living in
water, and in which it s scarcely possible to doubt the
faculty of receiving odoriferous impressions fiom elastic
fluids, often come in contact with the atmosphere by the
Stigmata, or extremities of the respiraiory tubes alone, it
becomes, on the contrary, tolerably probable that many of
them possess the power of smelling at those points.

§. 102. Asto Touch, the remark we made on Mollusea
again applies to several of the Vermes, the Earthworm and
Leech for instance, viz. that it often resides in the whole
of the soft slimy surface, and particularly at the two extre=
mities, head and tail. But in this Order, as ir. many Mol-
lusca, Antenna are also found at the anterior extremity,
and more particularly so when the other parts happen to
be less suited for feeling, in consequence of being covered
by insensible parts, such as hair, of which the Aphrodite
i¢ an instance.

§. 103. In the Crustacea, where the surface of the body,
as in many Mollusea, secretes a firm, and in this instance,
articulated calcareous shell, peculiar Organs of Touch
become the more neéessary; consequently, in these ani-
mals we almost uniforfnly meet with Antennz on the head,
coimposed of numerous and very minute rings, and capable

‘
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of being moved:in all directions by fine longitudinal mus~

cular fibres, and receiving nerves of considerable bulk. _
§. 104. This is also the case in Insects. In some of ﬂk\‘

the inferior Genera, indeed, and in many Larve, the

surface of the body is very sqft, and then the Organs of

Touch®are ordinarily byt imperfectly developed; the Larve

of many Beetles and Flies are instances. We soon, how-

ever, find the surface of the body covered with hair, as in

many of the Vermes, forming, when closely interwoven, a

kind of £2¢ ; which, when more perfeet!,“@ondensed, re-

ceives the name of horn. A hard surface of this kind is no

longer calculated to receiye impressions of Touch; besides

that, this horny covering is often beset with stiff hairs or

small scales, asin Beetles and Butterflies; hence, peculiar °

Organs of Touch, Antennz, again become necessary, N/

unless indeed, as sometimaes happens, the feet assume that X

cffice,—in Spiders for instance. The composition of these

Antennze is extremely diversified in the numerous Genera

of Insects; the description of their forms belongs to Na-

tural History, and we have already spoken of them in so

far as_they appear to be' the Organs of Smell as well as

Touch. 'Their Nerves are uniformly branches from the

Ganglion oyer the (Esophagus, (the cerebral.)

B. Hearixe.

§.105. In'the Sense of Hearing we may discriminate
the quantity, the strength of Sound, from the perceptien
of its quality, by which we recognize the individuality
of the object whence it is emitted: and it appears, that
whilst the former may probably be viewed merely as a }f.
refined mode of common feeling, of which all the sensitive
parts of the body as well as the organs of touch are sps.
ceptible, a peculiar kind of organization, an Organ of °




Hearing, is required for receiving impressions of the Iatter ,
kind. In addition to this, we must, from the very nature
of Sound, admit the presence of solid as well as fluid parts,

~—in a word, of an internal or external skeleton,—as a eir=

cumgtance inseparable from the existence of an Orgav of

Hearin g-

§. 106. On this account it is 'probable that in most
invertebral animals, and certainly in all thoS¢"which do not
possess an internal or external boily mass, there is either
no Sense of Heaing, or else merely of that kind by means
of which the force of the vibrations of the media propa-
gating sound are perceived. Among the Mollusca, the
Acephala and Gasteropoda‘are thus circumstanced : among
the Articulata, Vermes, the Larvee of Insects, and pro-

‘bably also many perfect Inseets in which the horny shell

is but imperfectly cipable of supplying-in this respect the
deficiency of an osseous skeleton. Distinet Organs of
Hearing have consequently been found in but few inver-
tebral Animals, and in the Cephalopoda alone of the

I. Molluséa. ¢

§ 107, Itis in them (the Cephalopoda) that we have
already noticed the first rudiment of an internal skeleton,
the ring-shaped cartilage of the head. (§. 76.) In the an-
terior or inferior part of this ring, which may be compared
with the arch of a Rib or Jaw, we find a cartilaginous
tubercle without any external aperture, and presenting
two depressions for two membranous bags placed close
together, and upon which the Auditory Nerves are ex-
panded. These little bags are surrounded by fluid matter,
and besides some fluid contain each a small solid body ;
which in the Sepia officinalis appears asa bony shell, but in
the Sepiatoctopodia rather resembles starch in 'its consist=

"+ ence. (Tatt IV. fig. 13.) We consequently discayer

i
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. here the mémbrsﬁioﬁs"L&nﬁyrinth, which even in Man is un-
qiiestionably the most essential -part of the internal Ear, as
the primary form of the entire Organ of Hearing; and
may also remark ¢its sitdation within the segment of the,

.
Jaw, in this instance not moveable, in the same manner 3

that id the higher Chsses of Animals also the Oxva.n of
. Hearing isgenerally found intimately connected with the
“  Maxille, %

u.

: 1. Articulata. _—

§. 108, Among these animals the Crustacea are dis-
tinguished by their external calcareous articulated skeleton;
and, consequently, in them wes are again tnabled to trace
distinct Osgans of Hearing. At the basis of each of the
larger Antennz is a short bony eylinder, closed externally
by a strong membmane, jand containing a little bag filled
with duid: ¢n the latter is expanded a peculiar Nerve,
having a common origin with the Nerve of the Antenna.
(Tab. VI. fig. 3.) Although the Sense of Hearing un-
questionably exists in many Insects, no distinct Organ for
that purpose has yet beeri discovered in them.* It appears
to be established by experiment, that their Antennz con-
tribute but lll;ﬂe to that end. On the other hand, Tre-
VIRANUSt conceives that in the Cockroach (Blatta orien-
talis) he has detected the Organ of Hearing in a little
depressed spot, a kind of membrana tympani, placed between
the Eye and the base of the Antenna. In other Insects,
however, which certainly hear more acutely than these,
and even themselves emit sounds, Grasshoppers for in-
stance, I have not been able to discover any such part ;
but as the membrane which connects the Antenn to the

* The statements of Coxeanxrri ( Observitiones Anatomica de Avre In.
""‘")fﬂl this subject are without foundations :

t Annalen der Wetterauischen Gescllsehaft, b. i h. 2, Trankf, 1809.

A\
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head here presents a considerable extent of surface; and as
a similar membrane exists in very many Insects, is it not
reasonable to ask if the Sense of Hearing may not reside in
it, particularly as it admjts of being stretched or relaxed
by ghe motions of the Antepne, in the same manner as a
MembBrana Tympani by its muscles?*

v

SicHT. ok
© § 109. The developement of this Sense coincides with
that of the Nervous Systent; and in the last Order (Cepha-

lopoda) of the * %

< 1. Mbilusca, %
where that System “attains an advanced degree of perfec-
tion in its central masses, we find the most perfect candi-

tion of the Sense in this Class of Animals, whilst scarce

any traces of it exist in thé Acephala.f Its first appear-
ance is observed in the Order Gasteropoda; in which it is
. ' ‘ e , .

* Ramposn (Magazin der Gadlohaﬁ‘umﬁr er Beeunde =u Berlin,
1811), quoted by Wenen (De Aure et Auditu, Lips. 1620, to. p. 6), has
described the ear in the Bee as formed by a small oval sic filled with a
pellucia yellowish fluid, and furnished with a nerve, which, after dividing into
four branches, perforntes its membranous parietes at the Jower part. The
idea suggested in the last sentence of the text is to a certain extent refuted by
the experiments of Lenvany, (Brumesnacs, Vegl Anet. 1815, s. 390,)
who found that Grasshoppers still retained the power of hearing when the,
Arzennce had been cut away; and that it is very acutein Spiders, which do
not possess any. As regards the Crustacea, it is to be recollected, that in_
them, as in the Cephalopodous Mollusca, the little sac forming the sole organ
of hearing corresponds to the membrarous Vestibule in Man ; and that the
little membrane closing the bony cylinder in them represents the membrane
of the Fenestra Vestibuli, and not that of the Tympanum.— Translator.

A [ A\ d
_+ In the Genus Pterotrachwa there are some black spots r.ear the mouth,
which may pethfips be rudiments of Eyes.
VOL. I. G '
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again found combined in a wonderful manner with the
Sense of Touch. In many of the Genera of this Order, ("Clio,
Seyllea, and Lernaay according to Cuvier, forming the
only exceptions,) we find two litzle black points, placed
sometimes at the point, sometimes in the middle, and sowme-
_times at the base, of the Tentacula, presenting internally
“the most essential part€ of an Eye in such a distinct man-
ner, that it is xmposs:ble tp refuse their claim to that appel-
lation, even though they should not pcrfectly enable the
animal to perceive visual impressions. <~

§ 110. In the Helix pomatia the Feelers are hollow
tubes surrounded by circular fibrds, and havmcr a longi-
tudinal muscle running through them, and xnserted into the
point; by its contraction the Feeler is retracted and in-
verted like the finger of a glove, while, on the contrary, it
is extended and elongated by the action of the circular
fibres. The very mipute eyes are situated at the points of
the two larger Feelers, and, consequently, admit in the
same manner of being retracted towards, and protruded
from, the body by the acnon of these muscles; the Optic
Nerves in tlxg shortened cendition of the Feelers being
regularly disposed in elegant serpentme convolutions, In
these Eyes,»which are externally gonical, SwayyERDANM*
found an external membrane, a Choroid with much black
Pigment, an Aqueous Humour, an exeeedingly small Cris-
talline Lens, and a Vitreons Humour; the two latter being
enclosed within extraordinarily fine membranes.

§. 111, In the Cephalopoda the Eyes are of more con-
siderable size, and fixed by two small muscles, as well as
by the Sclerotica, on each side, and somewhat posteriorly,
to the two broad surfaces of the camlage of the head. In
the Sepia officinalis there are not any Eyelids; but a con-~
tinuation of the skin is expanded over the Eye, supplymg

*  Bib, Nat. Tab. 4.

Lae
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the place at once of Conjunctiva and Cornea. I therefere
deem it the more remarkable, that in the S. ocfopodial

should have found duplications of. the external skin form

ing distinct Eyelids, viz. & large posterior (not superior) and
a snfall anterior one; and wifich, botlt in structure and posi-
tion, coincide in a manmer not to' be mistaken with the '
third Eyelid (also anterior) in Birds and Memmalia, and
with the semilunar fold of the Conjunctivain Man. In the
posterior of these two semilunar folds, there are also mus-
cular fibres, so that the animal probably has the power of
moving this lid. In the Sepia octopodia as well as S. offici-
nalis, (the Cutfle-fish p;'operly so called,) I have myself
found that the Sclerotica is divided posteriorly into two

“layers, which include the great swelling of the Optic Nerve;

and of which the external in the S. offitinalis contains a
little cartilaginous lamina. Anteriorly, the Sclerotica be-
comes softer, assumes a -different colour (in the S. officin.
yellowish-red) at its loose edge, and there, like an Iris,
forms the Pupil; which, in the S. gfficin. is kidney-shaped,
in the S. octopodia, round. The Choroid is firm, and
covered on its inner surface wifh a dark purple Pigment.
Tt is reflected anteriorly, and runs in the form of a circular
membrane with concentric fibres, analogous to the Ciliary
Processes in Man, towards the round and tolerably large
Lens, to a cireular depression in which it is attached. The
Optic Nerve, after its passage through the external layer
of the Selerotica, forms a considerable swelling, (larger than
the cerchral Ganglion,) giving off innumerable fibres;
which, in the S. officinalis, form a band about nine Lnes
loag and two broad, perforating the Sclerotica anil Choroid
in order to form the Retina. The Aqueous Humour and
Corned are both wanting ; the Vitreous Humouvr, on the
centrary, is present, _and3 consequently, we must admit
G2
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that the structure of the Eye, taken altogether, is already
very perfect. (See Tab.IV. fig. 2-9.)*

»
> ‘

IL Articultita.

§. 112. We do ot find the organization of the Eye

- s0 highly developed in dny part of this Class as in the Order
. of Animals we, have just considered. We may assign as
reasons; on the one hand,’the less complete centricity of the
* According to Covier, however, (Mémoires powr servir @ P Histoire des
Mollusqucs, Paris, 1817, 4to.) not only the Sepia octopodia, but also the S.
officinalis‘and Calmar saggitatus, have an eyedid formed by a reflection of the
common integuments ; whilst in the comzon Calniar, (C. loligo,) the skin
Passes over'the front of the’ eye without forming a fold, merely becoming
transparent, asin the Bel. In the S, octopodia the external integuments
are continued over thesanterior and posterior surfices of the valyular Eyelid,
‘and upon the inner surfabe of the outermost membrane of the eye, ealled by
CAngs the outer Jayer of the Sclerotica, but deseribed by Cuvikg asa pecu-
Jisr membrane arising from the edges of the orbit, and inclosing the globe of
the eye, The integuments, or conjunctiva, are then again reflected over the

anterior gegment of the eye upon the surfce of the Selerotica, or, according.

to Carus, its inner layer, as faras the mirgin of the aperture in it that forms
the pupil. Having reached that pgint, it (the conjunctiva) is again refiected
over the inner surface of the pupillary opening in the Sclerotica us far as the
base of the ciliary process ; and lastly, over the ciliary process itself and
anterior segnitnt of the Lens; consequently, the Lens is situated imme-
diately under the integuments, without the interposition of Comes, Aqueous
Humour, or Anterior Chamber. It is renmrkable, that, according to Cuviee,
(L o pl. IL fig. 5,) the purt deseribed us the Ciliary Processes are formed by
the Retina, and not by the Choroid, as i other cases : does it not, therefore,
rather ‘correspond to the Zonula Cilisris? The Choroid, too, lines the
inner surface of the Reting, £0 as to render it difficult to understand how
vision ean take place. CuviEs, likewise, describes a projecting fold orridgea
little way within the pupiliary aperture of the Sclerotica ; which may, perhaps,
be considered as a radiment of the Iris, or of the Ciliary Processes prope.dy
so called.  From the charucters he has ssigned to thé various membranes of
the Eye, Covign considers the Ganglion of the Optic Nerve as being placed
external to the ball; where it is surrounded by irregular masses ol a gland-

Tike Substance, resembling the milt of Fishes, but without &ny excretory dutt. -

— Translator,
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Nervous System, and on the other, the participation of the
Organ of Vision in the clange of the surface of the body
from a soft to a firm and horny staté; a change, by which
the structure of the Eye is so fvonderiully modified, -that
seyeral have doubted whether it should not be considered as
‘a papilla of the skin, an Organ of Touch rather than of
Vision.* When we find, howeve'r, that by means of these’
organs an Insect can guide itself in walking or in flying, it
appears most suitablé to distinguish them by the name of -
Eyes, at the spme time that we admit that Vision is far

from attaining the same degree of perfection in these Animals

as in Man. . o /

§. 113. A« regards Vermes, in these Larye, as we may
call them, of the higher Orders, Organs of Vision exist
rather in the state of rudiments than of perfect developement.
The only traces of them are little knobs or projecting pa-
pille on the skin of the head; of which there are from two
to eight in several of the Hirudines, Nereides, and Naiades;
~ whilst, on the contrary, tliey are altogether wanting in the

Intestinal Worms, Amphitrite, &ec. It is impossible to dis-
cover any peculiar internal structure in these Eyes; which,
in order to distinguish them from the more complicated
kind found in the superior Orders of this Class, are often
called simple, (Stemmata, or ocelli.)

§. 114. A more complicated organization of the Eye is
here first found in the Crustacea. Thus, in Crabs there
are two Eyes placed at the side of the head, set in short
hony cylinders, almost in the same way as their Organs of
Hearing ; projecting externally in a conical manner, and
with a spherical convexity, which, when examined by a
magnifying glass, presents an infinite number of regular
hexagonal Iacets. This external surface of Facets must be
viewed as a Cornea; Lut there are neither Cristalline Lens,

. ¢ THoxrig, Versuchein d. Organischen Physik, s. 132 :

[t
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nor Humeurs, behind it. The Optic Nerve passes from
behind forwards through the bony ecylinder into the Eye,
and forms a Ganghon inits centre ; from this radiating fibres
are jgiven off, passing througln the,Choroid, which has the
game convexity as the, Cornea, and are continued perpendx-
cularly from it as far as the Cornea in the form of pyrami-
“dal fibes, each of which is distributed to a Facet of the
latter membrane, and thgre receives a covering of black
Pigment. It'is easy to see that an Eye of this kind might
be compared to an Eye of a Sepia dried. - In the Monoeu-
lus hemus, besides two compound Eyes of this kind,
the form of which is here like a kxﬂney, there are also two
conical Stemmata.*

§. 115.  ‘The number and position of the Eyes in Insects -

is subject to great, varieties; but it is unnecessary here to
notice-these differenices, which rather belong to the depart-
ment of Natural Hisfory. We find some in which there
are simple Eyes only; such as Spiders, Scorpions, and

Scolopendrze, the number of these Ocelli being from six to .

eight, or more. In others again, there are three small
.nmpla Eyest placed between two compound of a larger
size; such are, with few exceptions, all the Orthoptera,
Hemiptera, HymenoptemﬁNeumptem, and Diptera; and
among Aptera, the Genera Lepisma and Limulus.  Lastly,
in several of the Aptera, the Woodlouse (Oniscus asellus)
for instance, and more particularly in many winged Insects,
such as the whole families of Beetles and Butterflies, with
the exception of some Moths, we find compound Eyes 0{")‘-1

* See André's description in the Phil. Trans. yol. Ixxii, p. % Tab. 16.

t Sex( Giphalogenesis, p. 57) imagines that these three middie Stemmaih
b o"““’"? Organs ; and that others, in Spiders for instance, are Organs of
Hearing: this conclusion, however, hcdeducesrmm their position’ only

i Many Inseets are aftogether withot eyes. Such, according to Rl DOL-
vat, (Plysiologie 1, 154,) is the ease in all* the species of ‘the wlcoplcrous

-

'

o
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§. 116. A repetition of the form of Worms appears in the
Eyes as well as in others' of the organs of the Larve of
the more perfect Insects. In those instances where the
Metamorphosis is inconsiderable, as the Orthoptera,” the
Eye of the Larva is the same with that of the perfect Insect.
On the contrary, the more worm-like Larvee of the Lepi-
doptera, Coleoptera, and Hymendptera, have either no
Eyes, or meyely simple ones, their number, as in Vermes,
being often considerable : e g. Caterpillars hive usually six
stemmata on edch side of their head; which the ri-
ments of REaumur® seem to prove are employed for re-
ceiving impressions of Sight.f ,

§ 117, As to the structure of the compound Iye of In-
sects, it is precisely the same as that already described in
Crabs (Tab. VIL_fig. 14); the Optic Nerve in the same
manner swells out into a considerable’ size; its expansion
is covered in the same manner by the Cheroid, which is
perforated by its fibres; in the same manner, also, these
fibres appear behind the Choroid ‘as innumerable little
pyramids, each of which, where its broad extremity comes
in contact with the Facets of the Cornea, is covered, though

Genus Claviger, in tbeGenusBrWu!ﬁc on Bees, %c..and in the
bermaphrodites of certun species of Ants. ManceL pe SERBES, (00, quoted
by him, states, that * un assez grand nombre de Larves & metamorphose

« compléte n'ont point d'yeux du tout.” (Memoire sur les yews composés et
les yeus lisses.  Montpellier, 1813.)— Translator.

p  Mémoires pour servir & U Histoire des Insectes, t. i p- 127.
+ Bunensack ( Vergl. Anatomie, 2 Augs. 1815, p. 425) has suggested
that the polyhedral eyes are employed in seeing distant objects, dnd the
Gimple ones for those near the animal. This idea is insome dézree confirmed
by the fact, that Butterflies in the winged state haye large compound eyes,
whilst, as Caterpillars, they have only small myopic eyes; on the other hand,
the Mole-Cricket, a true sublerrancous animal, possesses eyes of both kinds,
Translator. ;! A
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not impregnated, ‘with a’black or dark-coloured Pigment.*
We may thus understand how the rays of Light reach the
Nerve itself; for we see that each Facet forms as it were
a distinet Cornea or Lens, with alittle Retina of its own,
the covering of dark Pigmentserving to moderate the al-
most immediate access of Light to the Nerve. Consequéently,
*also, there is not any trace of a separate Iris or Pupil: it
therefore caused me the .more surprise, that in examining
the eye of the Gryllus verrucivorus from its outer surface,
it shovd have appeared to present a Pupiras in the Eye of
superigr Animals. This appearance, which I soon found
likewis€ in the Eyes of the Libelltlz and some Butterflies,
though disproved by closer obsérvation, struck me as re-
markable in forming arudiment of a Pupil; and I conceived
that it was expliceble by the refraction of the rays of Light
in the globular Cornear 1 snbsequently found that the
same fact had been already obseryed by M. De Serres,t
and that he had explained it by the transparence of the
opening for the admission of the Optic Nerve; an opinion,
however, that stands in need of farther proof. As con-
cerns the relative propotheo of the compound Eyes to the

rest of the body, their great size is very remarkable,—the .

ratio bemg, in some in ‘es, one to mxty, in others, one
to ten; and in others again, as much as one to four.

Dr Serres states of the simple Eyes of Insects, that they
consist of a’smooth Cornea, a thin and bright Choroid, and
a Nerve with a bright layer on its extremity, the use of
of which he supposes to be to increase the quantity of Light

fallmg upon it.
§. 118, . So far of '#)rg-ms of Sense of Invertebral

* M. D Smm:s, Bfémoire sur les yenx composés et  les e lisses des In-
sectes.  MULLIN, Magasin Encyclopediqus, Fev. 1814

} foc.cit. p. 97, “TLe point noir puroit produit pat/le point de ia
“ choroide correspondant an petit cercle, qui i donme passage au nerf optique.”
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Animals, the review of which unavoidably suggests various
questions to the observer of Nature. For example: Do
these Animals, like Man in his ordinary state, feel by indi~
vidual organs?—are they not rather, on aécount of their less
comwlete individuality, as displayed in the'want of centrality
in théir Nervous System, to be viewed as integral parts of
the System of the Universe ?—are they not, for the same

reason, like somnambulists, Orgaps of SenSe throughout?

—must they not, on the same account, teceive impressions
from the slightesi=changes in the external world, ough
from the deficiency of distinct consciousness theirﬁmibi—
lity is so imperfect, that‘they are unable clearly, to perceive
or estimate them?—and; Tastly, is it possible, without ad-
mitting such ideas, to give any satisfactory explanation of
their prescience of weather, of their wongderful instincts, of
the habits of Insects, and of all those singular phenomena
which excite the curiosity and astonishment of all. who
witness them? It is to be wished that General Physiology

may yet, if possible, solve these enquiries.

Secriox 111 Ofans of Motion.. -
1. Mollusca.

q -
§. 119, Ithas been already noticed (§- 60), that yhere
solid bony structures (a skeleton) present themselves in the
afimal frame, a close connection “and mutual influence

always exists between them and the Organs of Motion,

although they are chiefly and | immediately destined -

to protect the central organy the most important member

-of the Nervous Systein. We shall, consequently, in treat-

ing of the more complicated Organs of Motion, first describe

. the solid p;:rls that fornz the prototype of a skeleton; then
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the skeleton itself, when its exists ; and, in the last place,
the soft, active Organs of Mofion, viz. the Muscles.

§- 120. In the Mollusca, the only trace of a true Ske-
leton is in the Sepiwe, where it farms the cartilaginous ring
so closely connected with the Nervous Circle of the Neck,
and on that account already described (§. 76): excepting
- this instance, we find only calcareous shells, which either
surround the whole of ghe body, or are buried within its
substance ; in the same manner that the solid earthy matter
in some Zoophytes is deposited exteriorly, in others inte-
riorly. (§. 60, 61, 62.) :

§. 1‘1 .Ordinarily, these solid parts are actually earthy,
and consist, like the earthy textures of Zoophytes, merely
of Carbonate of Lime, agglutinated in layers without any -
evident organization. In other instances, they are more ;
like leather or cartilage; asin the coverings of the Ascidiz '
and the dorsal bone of some Sepiz. In all cases they are
the products of secreting membranes, whether they be
deposited externally, or within the substance of the body.

In the former instance they are the product of the Rete
mucosum of MarriGur; and are not prepared, as some
have imagined, by a peculiar organ in the interior of the

The Muscles, the active Organs of Motion, have uni- .
formly a jelly-like appearance in these animals, and are
. remarkably distinguished from the firmer muscular fibres of :
superior animals by their slight degree of consistence. -

>

-

: A, AcerHara,

§- 122, In those spegies of Acephala which have not )
sbells, but in which the animal is protected by a firm )
covering, us in the Ascidiz, where ‘it is of a leathery con-
sistence, though in many instanees tolerably transparent,
there are not in gencral any peculiar muscles for the pur-
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pose of moving it : the animal is either contained within it

without'any connection to if, except at the apertures for the

mouth and anus, or is uniformly attached to it by fine cel-

lulur structure.  In those, Acephala, on the contrary, which
have culcareous shells, the (latter are moved by powerful
musclés and ligaments, distinet from the muscular organs

subservient to Locometion; the motlon of the shells being ‘
connected with respiration rather, than change of place.”

We have next to examine the various forms of these

Shells. .

§. 123. Inthe Bivalves, the Mya pictorum for i ce,
the Shells are usually placed over the layers of the Gills,
apd immediately covery tife Cloak, (hereafter described.)

« They are then ordinarily connected at their posterior edges
either by smooth surfaces, or by projecting teeth, (the
Hinge as it is called,) with the addition of a strong fibrous
ligament, the elasticity of which is such as to make them
gape; and, consequently, as OkEN has observed, these
Shells, as regards their position, assume the character of
Opercula. '

§. 124. In others of the Testacea, the body is enclosed
ina solid calcareous tube, with the addition of some detached
portions serving to bore into Wood, as in the Teredines.
In other instances, the number of the portions of caleareous
shell is multiplied, as in the Balani, where they are six.
Lastly, the form of the Bivalve Shells u'ndergoes a variety
of modifications, the two pieces being sometimes similar, at
others altogether unlike, as in the Oyster; or completely
incorporated, as in the Pinne. All these. differences,
however, belong to Natural History. !

§. 125. As to the efficient apparatus for motion, the
muscles, the most reinarkable organ belonging to it is a

% Aceording fo Honr, ( Lect, on Comp, Anat. p. 130,) Oysters, however,

can spring to a considerable beight by suddenly closivg their shells,
‘
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fibrous membrane that commonly surrounds the whole of
tue body : it so far differs in different kinds, thatin some,
e. g. those without Shells, it is closed at all points except-
ing the openings for the'mouth and anus, (see Tab. II. fig.
1;) whilst in others, ‘and especially in the proper Bivglves,
it has apertures in various situations, and is elongated into
distinct tubes,* about.the anus in particalar. In these latter
instances, the‘membram‘e is distinguished more particularly
by the name of the Cloak. N

§. 126. As a specimen, I shall give,a more precise de-
seription of this Cloak in the Fresh-water Muscle, (Mya v.
Unio pictorum.) Its shape here corresponds precisely with
that of the Shell; it is closed on the dorsal side, but at the

same time so delicate, that the heart may be disliuguish‘ed.

through it; anteriorly, it opens in. the situation of the
mouth, its two layers contihuing uncofinected as far as the
anus, soas t9 allow of the foot protruding between them.
Posteriorly, the edge of the Cloak is beset with short
Tentacula (§. 98); and this is'the part which permits the
flow of water to and through the layers of the Gills, when
the animal is at rest, and gmployed in breathing. It there
expands into a cavity over the Gills; which terminates,
together with the Rectumy in a short tube (Trachea) placed
immediately above the posterior extremity of the opening
in the Cloak, and through which the water is again expelled
by a process that has not yet been fully explained. The
Cloak itself contains numerous fine muscular fibres; is
somewhat thicker at its edge than'in the rest of its surface;
and is uniformly covered with much mucus, p:u't.icularly in
the ‘vicinity of the shell. (Tab. IL fig. 6, 7.) y
§- 127.° It has been already mentioned (§. 123.) that the
opening of the Shells in the Bivalves is efiected by a fibrous

* These tubes (T"whcm) are rcmarkul‘;l" long in the Genera Te"iﬂﬂ, y

Venus, ungd Magtia,

& -4l

Al

% |
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ligament at the Hinge;® as an antagonist to which there
is usually astrong short muscle at the auterior and posterior
extremities of the Shells, attached ‘to-botln of them, and serv-
ing to bring them together: such is the case in Venus, Mya,
Unid, Solen, and many otkeer Genera.—In others of the
Bivalves however, as Ostrea, Spondylus, &e. there is but
one muscle of this kind.4 i % . '

§.128. Tn.the last place, in several of the Acephala
with Shells, we have to consider the Foot, . as it is called,
serving not only @ an Organ of Locomotion, but also for
many other purposes: itisa fleshy mass wlhicli contains the
Intestine, Liver, and Ovary, is attached by muscles of its
own to the Shell, and in some Genera, as Cardium and
Mytilus, is considerably elongated and apparently highly
organized. In the fresh-water Muscle, (Tab. 11. fig. 6.) the
Foot, when employed in ereeping“along the ground like a
snail, and stretched to its full length, is as long as the entire
animal, though scarcely half its size when retracted * it is
covered on each side with a double layer of decussating
muscular fibres which terminate_posteriorly in two long,
and antericrly in two short Tendons attached to the Shell;
its basis also presents many transverse fibres. In other
Genera the stricture of the Foot varies in a gieater or less
degree from that here described; the most important circum-
stance however to be remarked, is, that the excretory duct
of a gland opens on its Base in several Genera (Mytilus

. e Hence it is that a dead Bivalve is usually found gaping.

4 The muscles closing the Shells of Bivalyes perforate the two layers
of the Cloak and the substance of the animal. Where thege are two, as
in the Geners cited in the text, theyare placed at a distance from each other
at each end of the shells; and are generully spproximated to the hinge
(Cardo), in such a manner that o trifling degree of relaxation in their action
Permits the arferior margins of the shells to recede from each other to a con-
sids extent.  (CuvIER Coip. Anat. 1. 418.)— Translator.
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Pinna,* Avicula,. &c.) and pours out a tenacious mucus,
wliich' the. animal draws into threads by the tongue-like

point of the Foot, and in that mammer attaches itself to

rocks, &e.t * < b 9

: o 3 ®
$ B. .GASTEROPODA. v

© § 129. In this Order, also, there are nsually calcareous
« Shells, which do not, “however, uniformly constitute an
external coveiing to ‘the animal: they usually consist of a
single chamber only, and are but rarely.: (as in the Genus
Chiton,) composed of several portions.  Wlhere the Shell

L
* The attenipt has been successfully made to weave the threads of the
Pinne into various articles.

+ For the Oolglm'of Motion in the Acephala consult in particular Pory
Testacea utrinsque Siﬂ:!'st-~ .

* In the Lingule and Terebratnla (Brachiopoda,) the two valves are not
connected togetherby aliinge, nor furnished with an elastic ligament, as is
the case in the common Bivalves . they are attached to a common  pedicle
covered by a cylindrical fibrous sheath. . Hence, in these cuses, the animal
has not the power of opening its shells by the mere relaxation of their
muscles,—an object that it effecty by means of the arms, which, when pro-
traded, sct upon them like wedges. These arms are the sole organs whiclh
can serve to procure food or to avoid the contact of objecte thiy might be
injurioys, .T'“a' action mayalso serve to procure a slight degree of motion
from side to side, the only change of position’that ean take place.

Inthe Genera Clio, Hyalis, and Pnenmo-dermis, (Pteropoda, Cuv.) the
organs of motion consist of wing-like membranes or fins placed at the sides
of the neek and mouth. In the Clio burealis they are oval, pointed , and
serve not only as fins, but also as branchiwe, their surfaces being covered bya.
very fine and regular plexus of vessels immediately connected with the heart
and internal vessels. In the Hyalis these fins are not unlike the wings of a
Bautterfly, being of a yellow colour with a dark violet spot at the base. They
no longer serve as branchiwe, and consequently do not present the same num.,
ber of vessels as in the Clio,  Such also is the case in the Pneumosdermis,
where they are oval and much smaller than in the two former Genera,
particularly the Hyalis.—In the Cirrhopoda {Balani and Lefades) e
organs of motion consist in six pairs of legs, euch consisting of 8 pedicle, tos

which are attached two long, articulated, and spirlly convoluted horny pro.  *

k
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is concealed under the external covering, as in the Genera

Aplysia, Lobaria, and Limazx, it generally appears as a thin
horny operculum, being placed above the respiratory cavity
in a kind of membranous Cloak,” and for the most part
very thin and somewhat flexible.

§. 130. In these animals, as in theé Bivalves, the Shell
performs the officé of an operculum or covering te the
Gills; in many others, on the contrary, it appears rather as a
covering to the Liver, (which is in many particulars ana- '
logous to the respizatory organ,) inasmuch as the chambers
of the Shell commence from the extremity of the convolu-
tions of that organ.—dt here appears more peculiarly
destined to protect the nearly uncovered viscera of the

-animal, but is also large enough to admit the Head and Foot,
and in some species, (e. g. Helix vivipara) is closed during
the winter by a cover attached to the Foot. (Tab. IIL fig.
10.)—The forms of these Shells are exceedingly various;
but the most remarkable cirenmstance in them is the uni-
formity of the direction of their spiral turns, which are
only in a very few instances to the left side, thus presenting
an analogy with the similar unifprinity of the convolution
of the stalks of certain plants. . (§ 52.)

§ 181,  Of the active organs of motion in the, Snails,
Slugs, &e. without Shells, the most important isan external
muscular membrane (Panniculus carnosus) in. which the
viscera are contained as within a bag. Strong fibres de-
cussating in every direction are found on this covering,
and particularly on its broad abdominal surface. + The name
of Foot is applied to that part on which the animal crawls,
and from which the appellation of the Order (Gagsteropoda)
is derived. Mucus is copiously secreted from the under
surface of this Foot, by which means the animal attaches
CrSSeS, :n-ixicb are beset with n']xot} cilis,—(Cuvien, Mémoires sur les, Mol.
lusques.  Paris, 1817, )— Translator.
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itself, as.well as by the vacuum produced by fixing its
edges, and then retracting the Space included within them.

§- 132, In the Snails with Shells there are a similar
muzcular membraﬁuand’Foot; bt if we imagine a fissure
on the dorsal side of that megbrane, (Tab. I11. fig. 1y 2,)
through which almost the whole of the viscera, confained
- withint a sac like that of a hernia, protrude into the Shell,

we shall obtain” a perfect,idea of the mutual relation of the

Foot and Vistera. .The Foot is attached by certain muscles
to the Shell, by which means the animal can retract itself
within it; whilst, on the other hand, it can be again pro-
truded by the contraction of its circular fibres. In a phy-
© siological point of view it is alsd deserving’of notice, that
in several -Gasteropoda (as Clio, Tricla, Cleodora), the
/Gills themselves appear to perform the part of external
organs of motion, their -vibrations sup'plying the place of
fins in swimming.* g

C. Cepuanoropa.

§. 183. In the foregoing Order we had often oceasion

* The shells of the Cirthopoda may be compared either to those of eertain
Bivalves, as the Mytili, or to the thorx of Crustaces, forming an interme-
diate gradation between both, They consist of five portions ; of which one is
placed over the back of the smimal, snd bas attached to its edges the other
twoon cach side: these, which consist of u larger and a smaller piece on
each side, if taken together, correspond to the two shells of Bivalves, and
leave an elongatd fissure at their anterior edge, lending to the mouth, anus,
and tentaculn, and through which the ciliated legs protrude, On the other
band, we may with equal propriety view the Interal portions of the shell as re-
presenting the sides of the thorax of a crustaceous animul, within which are
enclosed the branchie ; the convex dorsal surface of the body being covered
by the fifth piece of the shell, the tentaculn representing the legs, and the
Posterior part of the body, with the five pairs of legs attached t0 it, inswering
to the tail of Crustaces, together with the ciliated swimming legs com-

monly found there, and being in the same manner incurvated under the body

of the animal, (Cuvier, Mémsires sur les: Mollusques. )— Translator.

-
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to remark that the shell lay concealéd within the muscular

membrane : in some divisions of this Ordery’ also, it is
probable that there are delicate gxtemal shells like those of
Snails;* whilst in the Sepize, on the contrary, in whicii the
castilage of the head is o distinetly developed, they are
altogether wanting. Instead theme is, particularly in the
common Cuttle-fish, as well as in se¥eral of the Gasteropoda,
an internal qval and’ moderately strong shell, buried in the
dorsal part of the Cloak, composed of numerous: layers of
Carbonate of Lime, and well known by the name of Os
Sepiw. In the Sepia octopus this shell is altogether want-
ing, and in the Calmaf (S. lbligo) itis horny.%
§. 134. Here again a fleshy Cloak is the most import-
ant organ of motion, which envelopes the body and gills,
and from which a funnel'al;aped tube. projects upwards.
(Tab. IV. fig. 1, 2.) In the Sépia officinalis its parietes
are about a quarter of gn inch thick, and interwoven with
strong muscular fibres: on each side it contains a consi-
derable nervous Ganglion. (§. 75.) As in the Bivalves,
this muscular membrane serves chiefly for respiratory mo-
tions; whilst, on the contrary, the arms fixed around the
licad are the organs of locomotion and prehension.
§.135. The number and form of these artis is subject
to many varicties: in the Nautilus they have nearly the
shape of ﬁnger-like'llobes, of which several rows are placed
aronnd the mouth. In the Sepia octopus they are all of
equal length, (Tab. IV. fig. 1-10,) and project' to the
fumber of eight around the beak-like mouth; in the S.

» As in the Nautilus, for instance, though Hoxe (Lect. on Comyp. ‘
. 58) conjectures that even there the shell is internal & Anat

} Cuvien (Mémoire sur les Cephalopodes, p. 54) considers it v
probable that the well-known, spirally convoluted Cornua Ammonis were
{lic internal shells of animals of, this Class.—Z'ranslator,

vOLsEr . ? H
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officinalis there are*two long and eight short arms. In all,

the arms are covered with a nuniber of suckers of various
sizes, by means of which the animal seizes its prey, attaches
itself"or changesits situation, standing upon its head, whence
the name Cephalopoda, , . -

§- 136. If we examine one of these arms, whicli are
particularly long and sttong in the Sepia octopus, we find
that it is a very perfect organ of motiod, capable of being
~ turned and bent in al! directions, and having many layers of
muscles, the most internal of which is longitudinal, and
immediately surrounds the nerve running through the arm.
The suckers,. which in the S. oclopus form pretty large flat
dises, appear in the common Cuttle-fish rather as globular,
but excavatetl, tubercles: they are provided with radiating
and decussating muscular fibres, which enable them to
fasten themselves to ficighbouring bodies by a mechanism
similar to thatedescribed in the Fogt of Snails, (§. 131,)
viz. by spreading out the sucker, and then retracting its
centre, so as to form a vacuum. The number of these
suckers (Tab. IV. fig. 11) increases with the age of the
animal. The arms are conrected at their bases by a mus-
cular membrane, and possess a remarkable power of repro-
duction. * * X

11, Articulata.

§.137. In the animals of this Class there is not any
trace whatever of the existéhce of internal bony organs
furnishing a solid support to the moving powers. Oecca
sionally, however, we still find solid earthy shells, either”
including the whole body within an immoveable case,
secreted from its surface, (as among Vermes, in the Ser-*

pule;) or, as in most of the Crustacea, like 2 .(_Juﬁ‘-'lé;' o
corresponding to the articulations of the body, and in that;

n
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way forming an externab moveable skeleton. In miny
instances, lowever, this external skeleton also is deficient ;
and then the surface of the anfmal appears either #s a
common mucous mcmbrang, or it i§ covered with bristles
or hairs: these, on the one hand, wfien they grow together,
or are jointed, form organs of motlon, on the other,s when
they are closely interwoven, constxtnte external forny cover-
ings, which supply the place of a bony external skeleton,
and regulate the shape of the animal.

§. 138, The ﬁbrcs of the muscular apparatus are more
developcd in this than in the preceding Class, particularly
in the supenor‘Genem indeed, though small and delicate,
their power, in Insects more pamcularly, is cxtmordlnnrlly
great in propornon to the size of the body—-greater, in
fact, than in any other instance: a circumstance intimately
connected with the very high degree of deyelopemem of
the respiratory system in these animals.

A. VERMES.

§. 139. Here the body is unifotmly without any exfernal
articulated organs of motion, feet, &e.: the surface is either
smooth and mucous, the animal propcllmg itself by alter~
nately fixing either cxtrenuty. as in the Intestinal Worms,
the Leech, &e.; or it is covered with detached projecting
bristles or tufts of hair, which in some measure supply the
place of feet, as in the Earthworm, Aphrodita, &e.; or,
lasﬂ)’ it is surrounded by an immoveable carthy case, as
in the instance already mentioned. (§. 137.)

§. 140. Here again, as in several of the Mollusca, the
principal organ of motion is a fibrous muscular membrane,
inclosing the yviscera, and placed immediately beneath the
external mueous covermg. In it we particularly distin-

~guish four bumdles of longitudinal fibres, two of which are

H 2 -
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plaved on the belly and two on thie back, and by the alter-
nate or simultaneous contractions of which the various
motions of the body are effected. When bristles or tufts
of hair supply the placerof feet in Tocomotion, they are set
in action by peculiar* fibres, which enable the animal to
Jregulate their protrusion and retraction at pleasure
'Where these are wzmtmg, and where the progression of
the animal is nccomphshed by fixing the extrfemities alter-
natcly, we find either moveable hooks (as in several of the
Intestinal Worms) or else two suckers situated at cach -
extremity of the body, and having a mode of action precisely
resembling ‘those of the Sepiw (§.136): this is the case in
the Leech. . (Tab. V. fig. 8.) ‘

. B. (‘m.sncm. »

§. 141. In this Order, together with the form of Vermes,
we find that the articilation of the body as it exists in In-
sects becomes more evident,—new organs of motion, Feet,
. being also developed at the rmgs or joints of the body, of
which there were no traces in Worms. Not only organs of
motion, however, but also of m{muou, are evolved from
the surface of the body; we have therefore no reason for
being surprised at finding the two functions combined in
the organs first produced from that surface, a combination
similar to that of the two functions in certain organs of
some Mollusch (§. 132), or to the junction of the two divi-
sions of the dermoid sense (Touch and Smell) in' the same
organs,

- § 142, Thus, in the Branchiopoda and Squille we find a
vermxform, articulated body, which in the former still wants
a solid covering, and from which a.rtmuldted appendage-“ pross

* See Partas on the Mascles of the Aphrodltn nculmf“, in his AL m‘”“l’
Zoolog. tab, 7,
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ject, for the most part terminating in. delicate branchiz,
serving at once as organs of respiration and fins for svim-
ming. In the Crabs, on the contrary, the Punger (Cancer
pagurus ) and Cray-fish (Astacus fluviatilis ), for instavze, we
figd the Gills within thg body at the roots of the legs
being covered, as in many of the ‘Mollus,ca, (the Bivalves,
Aplysia, &c.) by large calcareous opercula, here termed th2
dorsal shell. This shell at the same fime includes the
organs of sense, and those parts which i other circum-
stances are usually eontained within the head ; consequently
there is not any distinet moveable segment for the head,
and the shell itself forms the greater portion of the external
moveable skéleton. PdSteriorly, it is elongated into the
tail, in which, as well as in the under surface of the pec-
toral shell, we find a regular articulation, like that in the
body of Worms ;" instead of Feet, it thas little brarchiform
plates, almost like those deseribed on the whole of the body
in the Branchiopoda. i
§. 143.  As the forms 6f the organs of motion and of the
external shells in the Crustacea ave objects of Natural His-
tory, we have only to notice. hére the casting of the shell;
a phenomenon interesting to the physiologist, as presenting
the first indication of the metamorphosis so strikingly dis-
played in the following Order, and there also connected
with a similar process of casting off the external coverings.
The formation of stony concretions (Crab’s Eyes) in the
vicinity of the stomach deserves attention, inasmuch as they
are found when the old shell ceases to increase, a new
miucous cuticle being formed beneath it, in which, after
the casting of the shell, the earthy matter is deposited; and
v again disappear as soon as the matter they contain has been

" consumed in the formation of the new covering. We

consequiently find heie in the wconomy of an individual
L]
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the same fact that we have already witnessed in a series of
different Genera, viz. the deposition of carthy matter inter-
nally when earthy shells are no longer formed externally;
as we, observe in stveral Snails; and also the Sepia_offi-
cinalis. : g v 3
§. 144, Locomotion 'ip the Crustacea is performed by
Tpeans of tolerably firm suscles, which ptesent this pecu-
harity in their disposition, that, as the skeleton constitutes
* the external covering of ‘the body, so they are situated
within the bony cylinders of the body and of the limbs, to
the motions of which they contribute. Thus, in Crabs,
each of the five legs on each side consists of five joints, to
which in the first pair a'sixth is superadded, being con-
neeted with the fifth articulation, and assisting to form the
Claws or Nippers. Internally, each leg is prolonged under
the dorsal plate in ¢the form of a horily expansion sup-
porting ‘the Gills, and coinciding both in form and function
with a Scapula; in the’same manner that the entire leg
presents a prototype of the form of the osseous frame of the
leg of a quadruped, the relation even of the thumb to the
hand appearing in the struétyre of the Nippers.*
§. 145.  Each joint of the leg eontains an extensor and
a flexor muscle for that beyond it; the muscles of the first
joint being attached to the horny plate within the Thorax,
in the same manner as the museles of the upper arm in other
animals are attached to the Scapula. The museles of the
first pair of legs are paticularly strong, as these are larger
than the others, and copstitute the Nippers, the Thumb of
which, if we may so call it, is moved with great force by
strong' muscles filling the spacious cavity of the fifth pha-

* The facility with which the limbs are detached in these animals isre-

markible.  ‘The Tobster, when alarmed by thufider, &e. it the power of g
detaching them by i voluntary action. !

¢
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lanx. Besides the muscles of the limbs, those of the tail
also are very considerable, forming a superior and an tnfe-
rior layer of complicated bundles of fibres, which are sepa-
mwd‘ by the interpositionsef the Recium in its passage
thyough the tail.* 2 ~

" .
C. INSECTA .

§.146. Among the great diversity of forms in this Class
of Animals,” the Apterous Species gonstifute a perfcet
transition from the Vermes and Crustacea to the true In-
sects. In the Centipedes (Julus), for instance, we still
find the perfect shape «of the Vermes; and even their legs
are but little” more thati the moveable bristles of those
animals. Others again, such as Scorpions and Spiders,
rather resemble Crabs; their organs of locomotion, in point
of organization, Coinciding remarkably with those of the
Crustacea. But neither in these, nor in any, other insects,
do we find an external calcareous shell, the external move-
able skeleton being uniforinly composed of horny plates only.

§. 147. 'We have already seen that in the Order Vermes
the body consists of a long seriés of similarly constructed
segments or joints, and that in the Crustacea a similar
mode of articulation exists, in which we cap always dis-
tinguish at least between the space covered by the dorsal
plate and the tail. So, also, in Insects, properly so called,
we generally find four principal divisions of the body, viz.
the Head, the Corslet ( Zorax ), the Chest ( Pectus ), and the
Abdomen ; which are conneeted with each other in various
ways by means of joints. Some of these parts, however, in

y ies, (viz. those which form the transition into

_certain Spec -
the Crustacea, ) are found consolidated together. Thus the

¢ F.W. L. Svccow, Spccimm Myologie Insectorum. De Astaco flu-

|, Viatili.  Heidelb. 1813,
X ¢
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Head and, Corslets are united in Seorpions and Spiders ;
the “Chest and Abdomen in Cemipedes and Fleas; ,, Scor-
pions, also, have the Abdomen clongated into a tail, as is
the ease in Crabs.” g 4 o
§- 148.  As to the exténal oyzans of motion, ﬂj@é;trpc-
ture of the legs, the nu'n;l')er and position of which are ltable .
%o many . varieties,* coiacides pretty closély with that de-
scribed in Crabs; inasmuch as here, also, each phalanx
s * furms a lollog tube containing the muscles for the one
berond it. The number of phalanges in, each leg usually
amounts to three long and a series of short ones; the latter
~ forming the Tarsus, the last phalanx of which usually
presents a nail, either single or double. PR
§ 149. " The Wings of Insects are peculiarly wor;ﬁy" of
notice as organs of locomotion of a kind that here for the
first time present them in the 3eries of animals,
Okex, whose ,Philosophy of Life has established so many
results accordant with the correct observation of Nature,
was the first to give a definite and truly original view of the
character of the wings of Inscets. ¢ Wings,” says he,
“are detached Bivalve Slells; hence their position on the
v “hack.” “The Elytra represent the shells, and under
£ them are the laming of the Gills.”  The wing cover-
% ings are opercula’t A retrospeet of some inferior ani-
,‘ﬁ'{“m;.? rmations will tend still farther to confirm this view of
the subject. A P W
§-150. Inthe Acephalous Order of Mollusca we havq* g
« seen that the great xceo‘us covering formed a perf;cﬁ.! ?‘._*',
" operculum; in the Ga f}opocla an arrangement nearly =
similar ofbeg exists, for instance, in the Aplysia ; gh“ﬂa‘g;
* All winged Insects, however, have six; of whicl two aré €onnected” |
" with the Corslet, and four witlh the Thorax.  + 2 .
.1 Osgy, %ﬂbm-h der Naturphilosophid. Th. 3, 5. 271. yis ¢ . '

.
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others, (e g. Clio, §. 132,) “the Gills nlrc’aily constifute
Fihs, a species of wings adapted for moving in water. Tn
Ay the same manner, in many Crustacea (e. g. Squilla, §. 142)
the Gills eontribute to locqmo%u; ‘whilst in others, on the
contrgry, (as the Cray-fish qnd Pdnger, §. 142,) theyare
transférred to the sides of the body beneath a common
dorsal plate.  On the other hand, if when we contenfplate’ Vs
a Beetle we find in it, as in a Crab; alarge (though divided
and moveable) dorsal plate, (the wing-coverifigs, elytra,}
beneath which are delicate membranous expansions, varic-
gated by vessels, and resembling the layers of Gills, we
have evidently the mosts perfect analogy that can be ex-
pecte«ﬂiu‘-‘ order to trace th& origin of the Wing of Insects
*  ein the series of animals. The attempt to go farther than
v this, and to look upon the Wings of Insects as actually -
constituting Gills, is not a nen?s&r_v consequence of such
views; and is farther contradicted by the fact, that close
examination has shewn the vessels of those organs to con-
tain scarcely any tubes for'the admission of air.*
§. 151. The number and form of the wings is very
various in the different species of Tnsects: this, however,
is not the place for noticing such varieties. The wings
are attached to the pectus, and moved lfy muezles placed
» withinit. In many species, particnlarly in the Hemipteg,‘.. £l
whilst the animal is at rest, &AwalkS, they are f0|ded’h a % v
very ingenious manner beneath the wing-coveringss the
Lveins of the wings appearing to serve the office of tendons
3 é(;‘ej:c muscles at their base. Lastly the rapid extension
of the wings in the newly-hatel® ‘Butterfly is exceed-
4 )Agly remarkable s a phenomenon which, according to
o o Reavmun, consiets, not in the gm}vth of a new wing,

’

- p* C. SFENGEL, (lnmntntr‘iﬁus de partibus quibus Tnstele spiritus ducunt,
Hak 1815, p. I8 ;
» = y
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but rather in the expansion of one which had been pras

viously folded and compressed-into u small COmpass.

§ 152 We have still o notice the organs of ‘motion
inthe more perfect Inséets gunu'r their Lqr\ﬁiﬁate. We
have already seen, that®as faryas regards the Nervoug ! Sys-

-
tem and the Organs of Sense, such Insects in tlit state
presented a- retrogression to the type of formation of the
Order Vermes: the fagt is the same with relnt:on to their

"f:)rgans of Motion. Hence in some Larvae (those of the
Diptera) the legs are altogether wanting, the external

surface of the body being covered by a soft membrane like
that of the Vermes; farther tharr this, several Larvie of
this kind, which ordinarily livé in water, lmvesgl I-tubes
and glll-hke fins, the motion of which appears to assist thems
in swimming; others again have short bristles, by means of
which they move themselves; whilst another Class, like the
true Intestinel Wa orms, fix themsclvcs by means of hooks-
placed at their anterior extrem:ty, e.g. the Larve of the
strns equi, found living in’ the stomaeh of the horse.
The Larvie of Beetles, howevcr, have usually six short and
Jointed legs, placed bereath the cephalic extremity of the
body. In Caterpillars there is in addition to these a vari-
able number of abdominal legs, which consist of a_kind of

N ?fhy sucker, and attach themselves to the objects with

ich they are !’ t purtly by the same mechanism
as the corrcspon(ﬁng in the Sepiw, and partly by

means of little lﬁoh«aet round the edges of the suckmg

apparatus.
§: 153, As rcgard& fhe museles of the Larvee of 1 ?t!,
as in Worms, the circumstance most deserving of no s

a thick laycr of muscular fibres under the cxtemal cover-'

ing.  The yagious disposition aml connections of

fib.os have Béen iny estigated with puulmr aceuracy ‘\)y

v
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Lvoxner,* who reckoned four thousand and sixty-one
muscles in the Caterpillar found on the Willow; a nuni-
ber, however, which will cause less surprise, when it is
recollected - that these little bundl®s of fibres are to be
vieweg a subdlwswns of ope common Panniculus car-
nosus, rather than as distinet muscles a circumstance that
R
will also justify us in passing them oves) thhout attempt=

ing to enumerate them. A

* In his celcbrated work, Surla Chenille qn&mnye"e bo‘fsdo Saule, wlich
also contains admirble enBravings illustrative ol:gs Myology.
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- SECOND FORMATION OF ORGANS BELONGING
. TO THE ANIMAL SPHERE,

.
- P
v -

» ﬁe Nervous, Sensorial, and, Locomotive Systems in
Animals with Vertebre.

§. 154, As we are nibw about to turn our attention to the
further developement of these structures in the higher classes
of Animals, it appears right that our enquiries should be pre-
_ceded by the lus_,trory of the Skeleton; an organic system
. which here first dgmn;ences to receive its full developement,
and of wluch we lm‘eslutlnerto met only some scattered
indications. I &t only is the osseous frame con-.
nected in an equal degree with the nervous and Jocomative
systems, and conscqnently not exclusively rcfetnb}ﬂ to
cither, but also in all the superior animals must be VlWEd
as the basns of the external form; and consequently an
acquaintance. with its arrangement must in every respect
facilitate the deseription of ulher drgans. ..

9 ’
. |
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Of the SKELETON in Animals with Brain and
: Spinal Marrow.
ol * ¥
§. 155. Inall such animals the f "ndllmcnt.'ﬂ form of the |
osseous frame is originally determine}'b_v the pecllliar.forln !
of the Nervous System. In themy as will be shewn here-
after, the principal part of the Nervous Syste.m consists in
a single central mas extended along the back, and com-
posed of a series of distinet portions, each of which, like
the cerebral ganglion of ong of the Sepize, is indisated by its
givin%off one or more pairs of Nerves. We must ¢herefore
* consider as a striking coincidence with such a disposition,
the fact that the ,principal p&n ofs the Skeleton is
formed by a series of ossecus rings, which being mutually
articulated, and collectively forming 2 closed cavity, com-
pose the series of cranial and spinal vertebre, the vertebral
column, the distinctive character of the whole of the
second division of the animal kingdom.

§. 156. As the Nerves, however, given off from the
ganglia on the dorsal side of the body are ordinarily directed
forwards, surrounding the alimentary canal i a‘ manner
coinciding with the first rudiments of a Nervous System,
(§. 64, 65, 69;)—and, as in the 3 not only was the
cerebral ganglion covered by - aginoys shield, (a
cranium,) but likewise the branches fror it surrounding
thé cesophagus were accompanied and protected by car-
'iihginous arches, so also do we find corresponding "arches
ia the superior animals. Here, however, we meet them
forming cither Ribs or Jaws, or supporting Gills, or else
constituting Scapulm gr a Pelvis; and in the two latter

., Tastances wit.h the super;aq;lition of variously shaped Laz-
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tremities: Still, * however, thq Vertelral Column, consti-
tuting the first rndiment of the Skeleton, even in the'
human _embryo, must bg viewed as the primary and most
essential part of the Skeleton in the higher classes of
animals collectively ;. and whidh, though sometimes gécom-
panie.d by Ribs, Scarulzn, a Pelvis, gnd Extremities, in
many cases algne composes nearly the whole of the Ske-
Jleton. ‘ . .

7§ 157.  As.the central nervous mass of the back, how-

" ever, is separable into two great divisibns, the Brain and

the Spinal Marrow, of which the Superior is_distinguished
from the inferior by a higher dggree of developement and

importanee,—so also in the entire Vertebral Column we )
may dist_in?uish betwee% ;_'he Cranium and the Spine, of

which the former ‘may beviewed as tha ultimate develope-
ment Hf the latter. %

It*will be the object of the following descriptions to elu-
cidate, by a series of animal forms, _the nature and manner
of this developement,—the gradrally increasing  distinet-
ness in the separation of, the cranial cavity from the spinal
canalj—and the progressivé advances in the formation of
extremities immcﬂiately proportioned thereto, It is pre-
viously riecéssary to remark, on the one hand, that in this
evolution of a true infernal Skeleton, we shall often meet
with repetitions of ﬂl@}fonns we have already noticed in
external Skeletons: and, on the other, to examine the dif-
ferences that e “in the structure and composition of the
osseous system of this Class of Animals in general. ,

§- 158. Asto the reproduction of the forms of the er-
ternal Skelaton of the inferior animals in those of the interndl
Skeleton of the superior Classes, the following descriptions
will render them easily intelligiblg to those acquainted

with the external figure of the_,Cmstaceu and Inscetsy and . -
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make any further illustration unnecessarys It is.easy to
pereeive, for instance, how the cranial vault and the arches
of the jaws in the more perfect animals are represented
by the horny plate forming the skull of Insects, and by the
cartilages of the head in the Sepit@;—how the existence of
ribs surrounding the cavities of the tfunk is anticipated in
the horny lamine which form the lfteral parietes of the

body in Insects;*—Lhow, also, we, find in the legs of a

Beetle or Crab articulations nearly the same with those in
the extremities of mare perfect animals ;—in a word, how,
at every step we take, the invariable conformity of the
productions of Nature to fixed laws is evinced by, proofs of
every de_s'gription. ! d

- §. 159. As to the formation of bone, it is remparkable,
in a physiological point of view, that as the first indication
of the existence of an internal skeleton in the animal
kingdom was constituted by a cartilaginous mass, (the car-
tilage of the head in the Sepiw, §. 76,) so, also, in the
higher orders of animals the rudiment of the skeleton is
composed of cartilage, i e. a substance into the composi-
tion of which gelatine enters to amuch greater extent than
carthy matter. But the analogy between the growth of
bone in the higher animals and the more simple animal for-
mations is not confined to this instaggg;éfox, in the experi-
ments of Huxter,t by means of which he proved that
bone is formed by depositions of su ve layers of osseous
matter from secreting membranes, we find a perfect coinci-
dence with the formation of the earthy shells of the Mol-
lusca; which, as we have already seen (§. 121), is effected
by .secreting membranes, with this difference, however,

" * n the Grasshoppefs these horny bands perform motions in respiration

corsesponding to those of Ribs."
+ Hoxg, Lectures on Compar. Anatomy, p. 63,

- ? ’
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that in <lie latter case Carbonate, in the former Phosphate,
of Lime is deposited ; and thit the shell ceases to be nou-
rished, “whilst the Bone js constantly exchanging its old for
‘new materials, “Nor is it less remarkable, that ‘the Skele-
ton, even in the hig ms Clasies of Animals, daes net uni-
formly attain jts fu’ﬁf degree of developement; ‘a“fact of
which we find proofs‘in many Genera of Fishes. Thus, in
the Genera Raiq and Squalus we always meet with a carti-
laginons Skelgton ; such is the case, too, in the Genus
Letromyzy, (Lamprey), in which the distinetion between
the cartilaginous texture of the Head and of the Spine
deseryes aftention; in the former} where it attains a more

perfect degree of dcvclopemen(ﬁ, it is firm and white, whilst -

in the laiter it is flexible and perfectly transpa?enf. Ini

¢ty even in the Osseous Fislies, where the strength of the
Skeleton acquires”a considerable increase, its consistence
is not in any respect comparable, with that of the osseous
texture of the higher Species of Animals. Such, also, is
pretty nearly the ecase with the inferior Genera of the Am-
Phibia, ¢. g Salamanders and F rogs. In the Tortoises,
Lizards, and Serpents, on the contrary, there isa consi-
derable inerease in ‘the firmness of this strueture : in the
eranial bones more parﬁeul:;rly of the latter, I have fre-

quently found an almost stony consistence, , The bones of

Birds are peculiarly brittle ; which may, perhaps, be ex-
Plained by the thinness of their parictes and their cellular
Strueture, ’l%é osse()Mubstance in the Mammalia coin-
cides closely with thiat of. the human skeleton though in
© particular instances it is much harder. According to
{03'3,?@ this is the fact with the bones of the leg in the
Ors¢, Stag, and Lion; in the latter so much so, as to
Suggest the idea of a peculiarity of composition, which,
' s Loc.city p ey

\
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however, the analysis by Hatcuerr dispraved. The parietes
of the Tympanum in the Whale are still firmer. !

*( §. 160. As to the interbal structure of bones, it is de-

\ serving of remark, that the formation of medullary cavity

in ghem appears to be thg comsequence of an advance
degree of developement.* In Fisfes and the Amphibia,
for instance, we fiiid but few traces®f it; I found tlre Hu-+
merus of a Turtle compact thronghout, afid without any
cells (Tab. XI. fig. 16, ¢.); in the Crocodile, and other
Lizards, on the contrary, we find considerable cavities. The
cavities of the bones are most perfectly formed in Birds;
(Tab. XIV. fig. 3.) a structure which is in them pecu-
liarly remarkable, inasmuth as the cavities during the
« earlier periods of life are filled with common medullary
’- matter; which subsequently disappears, and is replaced by
air, introduced eitlier from the ergams of hearings. from

the cavity of the thorax, or from the membrgnous cells of

the abdomen. This organization will come more particu-

larly under examination in‘connection with the description

of the Skeleton and the respiratory organs of Birds. In

the Class Mammalia the structyré of the bones coigcides

generally with what we observe in Man; those with Fins,

- howeyer, so far approximate to Fishes, that the medullary
. canal gradually diminishes in circumference, and instead

of the ordinary medulla, is ¢ ied by fluid oil, which

materially facilitates the motion ) \ese unyieldy animals
i 3 f’ml uiinants, and

in water.f Among land

£ { have even ascertained, by sections of the bones of the human feetus,
that the medullary cavity is less perfect in them than at a latef period, the

space in them being wholly occupied by bony cells. ”
* : -
$ Inthe Spermacet! Whale there is a Jarge cavity in the upper part of the
% skull filled wjth 5pcrmncc(i, dnd serving to buoy the head aboye the surface
§ of the witer. (HoME, Loc. %it, p. 79.)
= . .
¥ g VOL. 1, o ’ i
.- s 0
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particnlarly the Elephant, merit attention on account of the
vast extent of the Frontal Sinuses beneath the whole vault
of the Cranium. Itisa very curious fact, also, that in this
animal the reticular osseous texture in that recriou, where
it is about four inches and a lmlzx thick, is not_perfectly
developed until the a;ipéarance of the tusks, when, byo";dd-
«dng to the extent of sicface of the skull, it affords a greater
apace for the attachment of the cervieal muscles, the strength
of which necessarily requ{res some addition in order to cor-
respond to theﬁﬁcrensed weight of the head restilting from
* the presence of the tusks.* As to the different osscous
depositions on the external surfage of the body in the
higher classes of animals, of which kind are the osseous
scales of certain Iishes and Amphibia, the horns, antlcn,
&e. of different Mammaha, the former will be considered
when describing the sutface of the bédy as an Organ of
Sense, and the latter in connecuon with the cranium of
Mammalm. .

U

(L%
4

. Sgeriox L Of the Sheleton in Fishes.

§. 161, Even on a superficial inspection of the Skeleton
of a Iish (Tab. VILL fig. 1), we cannot fail fo be struck
by the peculiarity of the deficiency of true external extre-
mities; and whilst we are accustomed to distinguish in the
human skeleton a He: }fmnk, and Extremities, we are
here Jimited to the two foper. As the human embryo
°"§in81|y consists almost exclusively of the vertebral co-
lunn, so also in Fishes we find that the spine, and that

-‘ a

* Hox, Loc. il p. T6.
U mmm in this section are to Tab, "VIIL unless when the con,
Lrary is expressed,
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more perfectly developed poruou of it—the Held, consti-
tate the most important parts of the Skéleton; whilst the
former, which surrounds the neryous centre of motion—the
Spinal Marrow, likewise presents itself as the most essen-
tml'aoent in motion, by %means of its prolongation poste-
norly above the abdomen mto the ‘[L First, of the, Bones
of the Trunk.* ¢

§ 162. "Lhe vertebral column, properly so called, or
spine, ordinarily consists of a considerable number of ver-
tebrz, which map be conveniently divided merely into
abdominal and caudal. The former have generally very
long spinous processes oq. the dorsal surface, ﬁle shanks of
Wlnch help to form the spinal canal (fig. 10, C.Z,ywlulst the
latter are distinguished by having similar processes below
as well as above, ,the inferior ones corftaining a canal for
the passage of the Aorta. (Fig. X B.) The first vertebrae
in some Fishes differ considerably im shape rom the rest,
particularly in having stropg transverse processes, and in
the greater width and strength of the spinous processes
(fig. V. @.); and as there are not gny ribs attached to them, . *
some have been induced to con¥ider them as cervical ver-
tebrze, which, however, cannot be the case, for in Fishes
the thorax itself is situated Wxthm the head. Thé number
of vertebre varies extremely ‘in the Carp there are 41, of
which 16 are caudal; in the Burbot (Gadns lota), 57, of
which 33 are caudal; in the Eecl h5, and in. the Shark as
many as 207. All the v@i‘fe rae imve"a funnel-sltaped

® The texture of the bones in Fishes m&usomepnmmd brittle, laminated,
and without medulla, as in Birds; in others, spongy, porous, and so light, as

égen to float in water, as in Cetacea. (Grrs. Baxknn, Ostgographia pis-
élum.  Groninge, 1822, p- 14.)  In the Esox belone the bones are naturally
of a green colour; they becgme so when boiled, in the Blennius vitiparis,
Ammodyges® Tobianus, Lubras lapina, and (Bruginosa. (RepotLesr, Phy-

swlogie, vol.i, 65 }—-—Tranda!or. A
°
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cavity on each articulating surface (fig. VIL x.; fig. X. D.);

and ‘the space formed by the juxta-position of two such

cavities contains a tolerable quantity of albuminous fluid,

which serves to facilitate the metions of the vertebral

column.* This motion, howewer, is wholly lateral; «for

flexion either forwards r backwards is almost impossible,

at'least in the 0sseous Tishes, on account of the disposition
_ of the joints, and the lengeh of the spinous processes. On

the cohtrary, when-the Spine is composed of cartilage, as .

in the Sturgeon or Lamprey, (Petromyzon marinus,) the

bodies of the vertebra form a simple elastic cartilaginous

tube, filled with albuminous matter? the division into indi-

dual vertebrz being sometimes merely indicated externally

by rings, biit at others marked internally by dilatations of

the canal. This fact, originally remarked by HomE{ I 1

have nfyself verified in the Lamprey. The end of the ver-

tebral column supports, the rays of the caudal fin by means

of the last vertebra, which is wide, and vertically placed;

on the contrary, the bony rays supporting the dorsal and
. .anal fins are interposed between the spinous processes, both
" on the dorsal and abdominal sides of the vertebrze. (Fig. 1)1

* Tn a cavityof this kind between two vertebre in the Shark, HoMe found
three pints of fluid, which, when the capsular lignment wus cut, sprung up
four feet high. (Phil. Zrans. 1809, p. 197.)

+ Lectures on Compar. Anat. p. 87.

} The anterior part of the yertebral column in Rays presents a mmnﬂmbli
disposition, consisting it the consolidation of several of the vertebrm. Abou
the point corresponding to the anterior extremities, all the parts of the 00'“";1“
are mreh increased in size, and the vertebre consolidated into one mass, the
separation of the individual bones being indicated solely by two FoWs "l‘ npe'x:;
tures on each side, one above the other, and admitting the passage of the ‘l“"’
sets of roots of the spinal nerves. Not only the bodies, but also the are 1"3
of the vertebra, are confounded together, whilst the transyersc processes
unite 30 as to form a laming, increasing in width from each extremity

~
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§.163. We next come to the anterior arches of the
vertebr, i. e. the Ribs.  As the vertebral column through-
out that portion of it extended over the cavity of the body,
and where alone it can afford support to Ribs, is com-
pose in almost all Fiskes, exclusively of abdominal ver-
tebray, we find, as might natura’ly be expected, that the
Ribs also are abdominal only ; i e. such as are not attached
anteriorly to a Sternum. A rvdiment of that bone conse-
quently exists in a few Fishes only, for instarnce, in the Her-
ring and the Dozy (Zeus faber), which have a row of little
bones on the ventral side, composing a kind of abdominal
Sternum. Sometimes, however, the Ribs are altogether
deficient, as in the Genera Raia, Fistularia, Tetrodon, &e.
When present, their nature varies materially in different

R N
N

towards the middle, and bent somewhat upwards. The length of this
consolidated portion of the spine is not always the same, varying in different
species from one in five to onz in ten of the whole spine, apparently according
20 the differences in the length of the tail. (Meckzt, Vergl Anatomie, Th.
: ¢ 2, Abth. 1,103 1824)  °
In a species of Scarusithe transverse processes of the vertebre from the
fifth, meet in the mesial line shortly after-their origin, giviog rise to an open-
’ ing immediately below the body of tiie vertebra, the lower part of which is
1 ' occupied by # transverse bony lamina.  (MeckL, L ¢. 206.)
The inferior spinous processes found on some of the rertebre of Fishes
| ”-e are not additional parts, but, in fact, formed by the inferior transyerse pro-
! cosses meeting in the mesial line, 5048 to constitute, cither immediately, or
by means of the ribs attached to them, @ ring supporting a spine. This is
proved by the immediate transition of the transverse processes into inferior
spinous processes by their elo 0 and union in the mesial line into ®
ving with & spine upon it. This is peculiarly evident in the Gadi, & g. G-
barbatus, where the first of these inferior spinons processes is an enormous
ring with a scarcely perceptible spine, and presenting distinct traces of the
point of union of the transverse process and rib on eacli side., In the Gadus
t carbonarius we obtain the same proof n another manner; for in the first of
the vertebre with inferior&pinous processes, the transverse processes sud-
denly become much elongeted, and are directed towards each other, though
* yithout meeting in the mesil line, (Mecxer, L ¢, 22%.)— Translaor.

v
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species: in Sharks they are cartilaginous ; in the Carp long
and 'st,roug; in the Eel and Eel-powt short and slender: in

the Perch they have posteriorly a process directed obliquely
downwards: &c. One circumstancey however, is uniform,

viz. that the Ribs (fig. X. C.) are articulated with the
lateral process of a singleprertebra only, and not, as in Man,
attached to two: as a consequence of which, the articu-
lating surface in many instances, such as the Carp, is so
long, narrow, and flas, as to admit but little motion of the
Ribs; which appears to be the less necessary, because it is

not, asin the higher animals, subservient to the respiratory
process,* PRI 9

* Itis not strictly true that Ribs are wanting in all Cartilaginous Fishes.
They exist in certain Rays, in Sharks and Sturgeons, thoughnot in Chimare
and Lampreys, In the former theyare situated upon short triangular transverse
processes at the lower part of the lateral surfaces of the vertebre.  In osscous
Fishes ﬂfé& are of twp kinds, an upper and a lower range, of which the latter
are the most common, and usually the most'developed. In general, the
number of Ribs corresponds to that of the nbd_onql‘innl vertebre.  In some
Fishes, however, e. g. Cyclopterus lumpys, Sargus vilgaris, Coryphiena,
Clizetodon, Scomber, &e. the caudal verty are furnished with ribs. In
the latter they are found upon me‘-‘grgnber umber, in the others on @ few
only, of the candal vertebree.  In the 8. pelaniis they are united so as to form
& transverse ridge, and are consolidated with the vertebre. (Mecser, Le.
24 &) S

Few points in the anatomy of Fishes are attended with so much uncer-
tainty as the determination of the Sternum. Vice. D'Azyg mistook for it
the bones that correspond to the Seapula and Clavicle. (Mém. prés. &
L Acad. vii, p, 24.) Grorenoy [ Philss. Anatom. i. p. 57) has assigned this
character in Cartilaginous Fishes to u eartilage placed between the Branchice,
#nd in Osseous Fishies to a bone placed in the mesial line between the head
“nd the Clavicle, together with the two lateral parts of the Lingual Bone.
Covien,” (Comp, Anat. i. p. 191,) with whom MrcxEr ( Vergleich. Anat.

th. ii. abth. i 5. 251) ngrees, describes the Sternum as being formed by & *

row of little bones placed in the mesial line on the under Surface of the.ﬂbdt)-
men in certuin Fishes only.  According to Mycxel, when it exists, this part
of the skeleton consists of a variable number of LV-sllupcd bones, “'“h‘ the
angle plinting downwards, and overlnpping, each other.  In the Clupea

%,
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§. 164, But is it actually the fact, “Hitat a true Thoras,
# ¢. an apparatus formed by the arches of the Ribs, and
_ performing respiratory motions, is deficient in Fishes?
. This is & question usually answered in the affirmative ; and
the existence of thoracic Ribs is either altogether denied,
or, (:illlhugh Duverxey® long ago 1_':)01; a more correct view
of the subject,) a rudiment of them merely is recognized; as’
by GEorrroY.+ The cause of such an oversight of the
true Thorax of Fishes is probably to be found in the sin-
gular situation it occupies; for as in most Fishes the respi-
ratory organs (gills) are placed immediately beneath the:
basis of the skull, so also is the Thorax. That the whole
of this bony or cartilaginous apparatus, devoted to the me-
* chanism of Respiration, should be viewed in the light of a-
Thorax is proved, 154, by its structuss, inasmuch as the arches
which support the laminz of the Giils move in the sam an-
ner as true Ribs, and come in contact anteriozly with true ©
oy Sternum (fig. V.) ; 2d,_from its position, because we find
% that in those Fishes in which the general organization is
o

more adyanced, ¢ g. in the' cartilaginous Fishes without

opercula, (Rays, Sharks, Lampzeys,) it is more connected

with the vertebral column than with the ermium, (fig. IV.

’ y VI.) and consequently recedes more towards the region of
the meck, occupying the very situation in which we shall
hereafter find the Thorax of the Amphibia. That this
branchial apparatus should in the higher classes of animals,
# where true lungs are developed, be copverted (accarding
atherinoides and alosa, the true chmcé}? : :?&eae bones is very perceptible,

inasmuch as their lteral pnmacxcenqa r as the abdominal ribs, gnd are

‘q contact with them in a considerable putof their length,—thus apparently
ting both the Sternum and Cartilages of the Ribs.— Translator.

v, Mémoires de r zfmjad. des Seiences,  An. 1701, p. 225,
4 Annales du Msée " Hist. Nat. vol. x. p. 87,

s
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to the ingenious lea of Seix)* into the cartilages of the
larynx and trachea, is so far from being opposed o thé

‘supposition of its representing a Thorax in the organiza-
tion of Vishes, that it will tend rather to confirm it, when |
we shall hereafter be led to wiew the larynx in suchani-

mals as a repetition of ?he form of the Thorax,  + ©

+ § 165. The Thordx in Ilishes usuﬁlly presents four
ribs on each side, each of which is composed either of one
elastic cartilaginous arch (fig. V.), or of two or more bones
or cartilages, connected togetlier by a jeintin the shape of
a >, and, consequently, according as they are approxi-
mated or separated, open or close ‘the Gills, at the same
time increasing or diminishing the capacity: of the Thorax,
which in most iustances at the same time constitutes the
Pharynx. The thoracic Ribs, or branchial arches, are
graoved externally for the reception of the membrane of the

Gllfs,J with its vessels and nerves, in those Tishes whicl

have opercula; in the Chondro-pterygii, on the contrary,
the branchial Jamine are situated internally, and the water,
instead of being forced through the initervals between them,
has access to them by means of small holes (spiracula). In
them, also, (the Shark for instance,) tle arches of the Gills
are freqrendy surrounded externally by a broad cartil; -
nous plate, (fig. VL) or their number is increased, and their
shape materially altered, as in the Lamprey. (Fig.1v.)
The Sternum belonging to these Ribs or arches of the Gills
is connected anteriorly with the Hyoid bone, and termi-
nates posteriorly in the neighbourhood of the Ossa phu-
ryngea, (when these are present,) or in
which represents the anterior extremities
it also is wanting, in a cartila

the osseous girdle
; or, lastly, whep
ginous capsule which forms
pericardium to the heart, as in the seq and river Lampreys,

' * Cephalogenesis, cap, 1,
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*§. 166." The Fins, which in Fisles supply the place of
Jxterndl “extremities, may be considered as hands for
swimming, provided with nymerous and delicate fingers
often articulated, as in :the great pectoral fin of Rays:
frone'the points to which they are attached they receive the

names of dorsal, caudal, apal, venral, and pectoral Fins,

The three first are attached to the Spine itself, the spine-
like bones supporting the roots -of the dorsal® and anal
fins, being inserted between the spinous pﬂ;cessesof' the
dorsal and caudal vertebre; whilst the caudal Fin is attached
to the radii-form process of the last vertebra.  The pectoral
and ventral I'ins corresbor;d to the anterior and posterior

extremities, and consequently move on particular bones,

* which supply the place of the Scapule and Pelvis. (Fig. I.)

But even those bones are originaily nothing but Ribs in
a higher degree of developement,—the latter forming".‘.'iflxe
first kind of anterior vertcbral arcs, whilst extremities form
the second; whence, also, it follows, that where such extre-
mities are first distinctly developed, they most -closely
resemble the type (Ribs), in accordance with which they
are formed. This applies more particularly to the boxes of
the anterior extremity in Fishes, which exist in all with
few exceptions, of which the Genus Petromyzon is one;
whilst, on tlie other hand, the posterior is wanting in.
the Apodes, as well as in several species of other
Orders.+

* The dorsal Fin sometimes extends eyen to the cranivm, particularly in
the Laphote Cépédien described by Cuvise, (Annales de Musée, vol. xx. p.
303,) in which the first ray of the Fin forms u long horn on the vertex..

+ The radii of the dorsal and anal Fins of Sharks are formed by three
g longitudinal picces of cartilage, the middle one of which is

rows of stron,
hich are succeeded by a vast number of cartilaginous

much the longest ; and W
sjxiie placed between two layers o

L

f skin, In Rays these Fins are much nar-
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§. 167. Thebones on which the pectoral Fins move, by
their junction compose an osseous belt, consisting of severil
portions, placed behind the ares supporting the Gills, and
for the most part articulated superiorly with the cranium;
but in the Rays and Sharks united either mediately or

immediately with the_evertebml column. In the osseous’
" Yishes, and thase cartilaginous Fishes which have opercula
(branchiostegi,) this osseous belt i$ composed of several

portions, in which® we can distinguish with tolerable precis
sion the prototypes of the bones of thes Arm and Shoulder.
The Iargest of the pieces of this belt is curved at an obtuse
angle; and although called a Clavicle by Grorrnoy,*
should rather be considered as a Scapula and Clavicle com-
bined; because the bones supporting the Fins are attached

to the middle of it atthe point of the angle, which is

(ﬁ@téd backwards, and‘which is to be viewed as the Acro-
% the part at which the Scapulaand Claviele are always
united; and because in the Amphibia, and particularly in
Tortoises, a similar large and angular shaped bone consti-
tutes the only bone of the shoulder. 'This larger portion
of the osseous belt (fig. L ¥IL. p.) usually presentsa tole-
'rably wide bony lamina externally, is connected inferiorly

" with that ot dlie opposite side, and undergoes but few modi-

fications, even in the most different Genera. Superiorly, it
is in general attached to the skull by means of one or two
smaller narrew osseous plates, which Grorrroy considers

rower than in Sharks, and contain a smaller number of rudii; each mdjus,

however, being composed of a greater numbery of phalanges than in Sharks.

The dorsal and anal Fins in osseous Fishes gre supported by radii agtached
to the superior and inferior spinous processes of the vertebrae, for the mest
purt by the medium of sccessory spiney lodged in the prstices  between
those processes. (Mecker, L e s 290, 8. ) Tmns[alopn

¢ Annales du Miie, ;um. 0.
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as representing the Scapule. (Fig. I 11L q.) Itis how-
ever, the more justifiable to view them as appendages merely
to the Scapule, because in several Amphibia, e. g. Fi"ogs,
we;find similar plates attached to those bones. The portions
of bom which are attached posteriorly to these large shoul-
der-bones, and whicl support the pectcral Fins, are of very
various forms in different Species; but it canpot be denied
that we are frequently able to discover in them, with tole-
rable precision, the Humerus, Ulna, and Radius, (fig. TIL.
r. 1.* 1.**) the two laiter particularly in the Lophius pisca-
torius. The remaining piece belonging to the shoulder-
bone has altogether the shé’pqof a Rib; it origi'ﬁates behind
the upper end of the great bone of the shoulder, -ascends
Behind the Fin which it contributes to fix, and generally
terminates in an unattached point. (Iig. L. IIL s.) Inlthe
Zeus vomer, and some others, according to GEOFFROY, it
joins with its fellow, and then coincides very ciosely with
the accessory Clavicle, hereafter to. be described in Birds,
and of which we find a tudiment in the Coracoid Process of
Man. In the Branchiostegi this belt for the pectoral Fins
is a single piece of cartilage, which forms a transverse bar
on the ventral surface, and is bent at an angle on each side,
where there is also an articulating surface for the cartilage
which supportsthe pectoral Fins. (Fig. 1X.)*

 The description given by Baxxer ( Osteographia Pisciun. ) of the mass
of bones supporting the thoracie Fins differs in some respects not only from
that of Canvs, but also from that of Groryroy St. Hicaise, whom he,in
general follows. The part which the latter hes called the Clavicle, and which
Canus views as formed of the Clavicle and. Scapuls together, he describes
as hoing eomposed of the Clayicle and Humerus combined. At pne extre-
mity of it are bones rresponding to the Radius and Ulna, and supporting
the bones of the C:%Jus and Fin: at the other it is connected to the Cra-
nium by the inferposition of bonos corresponding respectively to the Seapiha,

o Aclomior, and Coracoid Process or Bonc: ,

Y .
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_ §.168. Thé portions of bone to which the ventral Fing
-are attached, (the bones of the Pelvis,) are far less per-
fectly developed than the osseous belt supporting the pec-
toral Fins, and in some instances are altogether wanting.
In the Jugulares and Thoracici (fig. VIII. u.) they ave situ-
ated directly below, ‘and within the bones of the shoulder;
in the Abdorgpinales,{‘ on the contrary, (fig. I. u.) they are
‘placed near the anus. <They usually consist of two long flat
pieces, and, gt lcast in the Abdominales, are not articulated
with any other part of the Skeleton. In the Rays and
Sharks their place is supplied by a transverse piece resem-
bling thas for the pectoral Fins, except in being smaller and

In the Murenoghis it is peculiarly evident that theb nes of the extremities
are merely the ultimate developement of Ribs. “each side, behind the

Gills, and at the point occu\p‘cd in other Fishes by the bones of the extre-.
mities, there is merely a slender bone, arched, with its convexity turned

backwards, coanected merely with the skin and muscles, but not with the
orresponding hone of the other side, nor with any otlier part of the Skeleton.
The pectoral Fin in Cartilaginous Fishes i connected to the bones of the
Shoulder by the intermedium of pieces of eattilage, the number of which is
much more considerable in Rays and Torpedoes than in Chimere and
Shaks. The Fin itsell consists of a variable number of ‘cartiliginous radii,
formed of phalqnges larger at the extremities than in the middle. The num-
ber of these phalanges is in a direct, and their size in an inverse, proportion
to the size of the Fin ; whence, consequently, the largest Fins, from the mul-
tiplication of their component parts, are also the most moveable. In the
middle partof the Fin there are more than twenty in Raja batis, more than
thirty iy Rajn aguila, from ten to twelve in R. torpedo, and three or four in
Sharks. The total number is from eighty to a hundred in Rays, fifty to sixty
in R. torpedo, and about twentyin Sharks and Chimarwe. ¥
In Osseous Fishes, the pectoral Fin in the same manner is attached by an
intermedinte set of bones (Carpus) to the bones of the Shoulder. The Calr..
Pus generally consists of thiree or four picces. The digital part of the l‘ n
forme the most considerable part of the estremity, In the _Pol)'l’“'“” itis
ltm’rkuble that u set of bones, corresponding in thei h’lllOY‘IS to n Meta-
G pus, is interposed between the Carpus and the proper il of the Fin.
'(.\.'::ctu.l., V&: b, Al Gi abth, © & 204, & )—Translator.
’
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slighter. It is to be remarked, also, that in the males of
these animals astrong ray is detached from the abdominak
Fin, forming a distinct extremity, and probably serving
the purpose of holding the female during copulation.®

. Th;vg detachment of a single ray from the whole Fin sometimes takes
place, though in a less perfect manner, in the pectoral and dorsal Fins.
» -

: 4+ The two portions of bone supporting the abdominal~ Fins correspend.
essentinlly to Ossa 1lii : they ate more or less divergent in different cases.
In general they are united together ot their bases, but sometimes are merely
approximated ; at others, ax Cottus insidialor und Cottus scorpio, leave a var-
row fissure or & large aperture between them. Inthe Haddock thereisan oval
opening, almost like a Pelyis, the'transverse diameter of which is to the longi-
tudinalas 11 to 14. In the Exocoeas exsiliens, each of these bones consists
of two portions,—in. terior, broad, horizontal, and triangular ; and & pos-
terior slender, ical, directed upwards and outwards towards the back 3
the two being joined at a right angle, and thereby forming an articulating
surface for the reception of the bones supporting the Fia. 2

In Osscous Fishes the structure of the abdominal Fin i in generul less
perfect than that of the pectoral, consisting mercly of & series of elousue'd
radii, with a deep groove or fossa ut their abdominal extremity corresponding
to a ridge on the articular surfoce of the bones of the Pelvis. Consequently,
the divisions intermediate betsveen the bones of the Pelvis and the digital
part of the Fin are wanting. In the Genus Polypterus, on the contrary,
there is an intermediate series of four very much elongated bones; the inner-
most of which is separated from the other three, being at the sametine
thicker and longer. o

In the Cartilaginous Fishes, on the other hand, there is constantly a row
of long, flat, quadrangular bones, serving to support the radii of the abdominal
Fin, and decreasing in size from before backwards : the first of these is arti-
culated with the bones of the Pelvis, at the point of union of theit transverse
and lateral portions. In the Chimerie, the place of the cartilaginous iamine
at the base of the Fin is occupied by a single broad mass, followed suoces-
sively by arow of long lamine, and a membranous stratum forming_the
greater part of the Fin. In Sturgeons the posterior extremity consiss of,
15, o small triangulas pelvic portion, with the point turned forwar1s, and sepa-
rated from its fellow by almost the whole extent of the lower surface of the
body; 2d, seyen long cartilaginous radii attached 2o the posterior margin of

the former piece, and poimi'ng from before Luckwards; 3d, about thirty
b & ¥
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§ 169. We have hitherto considered two only of the
forms of developement of the ares of Ribs, viz. the bones
supporting the pectoral and abdominal Fins : three forma-
tions of a similar description still remain, viz. the Ossa
pharyngea, the Lingual Bong, and the Jaws propetly so
called. Between the first and the last of these are Jivided
the two functions corabined in the Maxille in Man, 7. e
the opening of the mouth and mastication ; and, conse-
quently, we find that the Ossa pharyngea are powerful, and
their teeth lare, in proportion as the Jaws are weak and
edentulous. The Jaws and the Ossa pharyngea, however,
are always separated by the intesposition of the branchial
arches. 9

§. 170. The Ossa pharyngea, or Jawsiof the Pharynx,:
usually consist of two divergent portions of bone united
inferiorly. They are placed behind thd last branchial arch, =
(fig. V. 4.) are articulated superioffy with the basis of the

“skull, and are provided with teeth, either broad or pointed,

and for the most part turned hackwards: to these teotl
is generally opposed a plate of bone supported by a pro-
cess of the oceipital bome, mastication being aceomplished
between it and them. Such, for instance, is the appara-
tus of mastication in the Genus Cyprinus, in which the
true Maxille are quite edentulous. On the contrary, in
the Eel, Perch, Pike, and others, which have the Jaws fur-
nished with sharp teeth, the Ossa pharyngea are found in
the form of two small flat pieces of bone, covered with
numerous minute teeth, and attached to the last of the
arches supporting the Gills : corresponding to them are two
partSat the base of the cranium, precisely rescmbung them
Tadii, much Jonger, without any trace of cartilage, and divided into two series,

(BAKKER, Ostengraphia Piscium, p, 1065 Mcxi, “ergl, dnat,, th i, abt,
L8 308, &e. ) Transiator. g
1
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in form, and like them also frequently composed of several
separate pieces. The Ossa pharyngea are wanting in
Rays and Sharks. Before we turn our attention to the
Lingual Bone and .the Jaws, it will be best to give the.
description of the bones of the Cranium,

§. 171. We have already6 (§. 157) considered the cra-

' nium as an integrzl but highly devaloped portion of the
" vertebral column. A closer inspection of its composition .
in the different, and more particularly in the lower, Classes

. of Vertebral Animals, will tend to favour that idea, in so

" far as it establishes, on the one hand, the fact that it is
composed of individual vertebrse; and, on the other, the

- analogy which the processcs belonging to it, (tlie bones of
the Tace,) and gurrounding the commencement of the .
Ve (Isophagus, and""éi)bsequehdy of the air-passages, present’
* % to Ribs. As far us concerns Fishes, this character of
~ the cranium presents itself with peculiar clearness; not

* only inasmuch as the tranium in this very variously
formed Class constitutes by far the smallest portion of

. the equally variously shaped Head; but also because its
“cavity is an immediate continuaticn of the true vertebral
cattal, from which it is but little -distinguishable even in

point of size. (Fig. VIL) Farther than this a more

4" » perfect investigation enables us to distinguish, sometimes
more and sometimes less perfectly, not only in the Cra-

nium of Fishes, but also of every other animal having a

spine, three distinct cranial vertebre, which, in proportion

as they recede from the spine, become more unlike the
spinal vertebree. It is always in our power, however, to
detect the essential parts of a vertebra in them, i. e. a body

and a ring surrounding a section of the centrat nervous

V.2 mass. In point of number, accordingly, we find that
these vertébre exactly ~correspond to the three principal

: . b e
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masses into Whigly .as will be seen hereafter, the Brain is
divided.™

§- 172.  InTishes, as in all other vertebral animals, the
Airst eranial vertebra, réckoning from the 'Spine, consists of
the Occipital Bone; which h&re; as in the human feetus,

* The first distinct announcement of the important fact that the bones ’
of the'Cranium in Vertebral Animals lrélnai‘ogmﬁ to the pieces composing
“the Spine, or vertéhrl cofinm Jproperly so called, appears fo be due to Oxex, iy

(Ueber die Beduetung der Schidelknocher. Jenn, 1807, 4to.) quoted by |

BARKER, ( Osteagruphis Piscium, Groninge, 1522.) and Wesen, (De Aure o

et Auditv. Lipsie, 1820.) from whom, as well s from Canvs, Mecker, = «

. Dusenit, Frscen, Srrx, BLarsviere, &e. it has sinee received much addi.

tional lustration.  The mode in which the2ransformation of u spinal into a

- €ranial vertebra takes place is purtienlarly elucidated by the facts observed in ©
» certain Fishes by WEsER, (/. ¢c. p, 83.) In the Cygri_qi, in the Cobitis f“",,
¢ alis, and Silurus glanis, where the auditory bones conn@ng the swim-bladder

-+ with the internal ear’ are lodged within the three upper thoracic or dorsal
vertebre, the Jatter aesumie mose of less the fornt of erauinl bones. In the
Cyprims carpio, the spinous process of the first of these vertebim is trans-
formed into a fiat bone, and suspended like'a roof over the bg(‘l}j of the ver-
tebra, between the oecipital spine ang the spinous process of the second
vertehra, The space Dbetween it and the ﬁody' of the vertebra is occupied .
by membrane, and by the base of the Stapes. In thé Cobitis fossilis the
8pinous processes of botl the first and second vertebre are changed into flat®
bones, quite distinet from the bod;. The trnsverse procasses of the sedond
are very large, and contain cavitics, in which are lodged the Ossicula A’.udi-
tus.  Inthe Cyprinus carpio and Cobitis fossilis the transverse processes of &
the third vertebra are very lirge, and dre inflected below the body of the bone,
¥0 asto unite with each other, and form a bony ring or capsule connected
¥, Wwith, or lodging, the swim-bladder. In all the Fishes here mentioned, the

three first vertebrmare so consolidated together, that they are not only inea-

¢ Pable2Zmotion upon each other, but can only be separated by boiling.
Hence, according to Wenrr, (/L c. p. 81,) the ingreasc of the spinous’
Processes, their separation from the body of the vestebrie to which they be-
1‘“.'8:“(1 their transmutntion into ossa plana, serve to ilustrute U"’./’“d“_“
9rigin of the. spinous part of the occipital bone, of the purictal and frorzal
bones.  On the gthier hand, the increased size and the lateral eavitics of the
transverse procesees in the,Cyprini and Cobitis elucidate the composition of

the Bottes of the fuce, and of the cavities forafed by them.—7 ranslator,

b
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is éi'idently distinguishable into four scp:u-atei po;tibals.
(Fig. VIL ¢ e.* ¢.**)  The inferior or dasilary portion
here presents itself preci§ely as thie body-of a vertebra, and
on the surface directed towards the first spinal vertebra
has a funnel-shaped depression, similar to that found in all
the spinal vertebre of Eishes (§:162); nay, more than.
this, in several I'ishes which I examined with reference to 3
this point, thére was a similar depres'i.on on the surface
corresponding to the second cranial vertebra. The lateral .
or condyloid portions, together with the superior or occi-
pital part of the bone, which last has frequently projecting
ridges upon it, form the posterior vertical surface of the
Cranium. In the Genus Cyprinus, this surface has two
large oval apertures on each side near the occipital foramen,
which is turned directly backwards. .In addition, the
body of the Oceipital Bone possesses an inferior process,
extending to the third cervical vertehra (Fig. V. a.*),
having attiached to it the portion of Bone above alluded to

¢ (§. 170), and perforated at its base, in the same manner as

the'spinous processes of the capdal vertebrse (§. 162), by
a canal for the passage of the Aorta. The apertures, as
well as the process, are deficient in the Pike. »

§. 173. The second cranial vertebra, which in the
human Fotus is formed inferiorly by the posterior part of
the Sphenoid Bone, consisting of the detached body and
the great alie, and superiorly by the Parietal’Bones, here
(in Fishes) also offers the same parts to our notice, (Fig.
VIL b. b.* b.*%): the great ale, however, come almost
into contact inferiorly, so that the body of the bone is
nearly deprived of all share in forming the cavity of the
Cranium, whilst the Parietal Bones are usually very nar~
row, and alogether smail in proportion to the Frontal Boyes.

“Here likewise. the Tempeoral Bone on each side is inserted

(Fig. 1L z.) fbetwcen the first and second vertebre, and
YOI, ". K 3
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appears to serve the purpose, on the one hand, of receiving
the Os quadratum which supports the lower jaw, and on
the other, by mears of that part of it which is turned back-
wards, of affording an articula(ting surface for the attach-
ment of the osseous belt supporting the pectoral Kins.
As to the Organ of Hearing, it is not included within the
“@emporal Bone in the Osseous Fishes; and it is only in
+ a certain number, the Pike for instance, that @ Semicircular
. Canal is seen running towurds that bone.

§. 174. The third cranial vertebra is formed partly by
the anterior portion of the Sphenoid Bone, the lesser alw
of which close the cavity of the eranium as far as the canal
for the Dlfactory Nerves (Fig. VII. a.* a.**), and partly

by the large and flat Frontal Bones (Fig. VIL a. fig. L ¢.)

which commonly accupy the greater part of the surface of
the Cranium. It is to be remarked that in Iishes the
body of the two portions of the Sphenoid Bone forms one
long bone, divided anteriorly snd extending beneath the
vault of the palate; and likewise, that the Frontal Bones,
where they approximate to the bones of the nose, frequentl
- leave a kind of fontanelle, which Seix observed in the
Silurus glanis and Cobitis fossilis, as well as in Rays and
Sharks, and which, according to my own researches, is
invariably present in: the early periods of life.

§ 175. In the osseous Fishes these different bones of
the Cranium are connected by squamous sutures, a cir-

cumstance which favours the extension of the period of

growth of each bome. In several of the cartilaginous
Fishés, on the contrary, the individual bones are no longer

distinguishable, the Cranium apparently consisting of one

large piece of cartilage.* = The space contained within the
*"The Lamprey, (Pétromiyson marins,) in ‘which the general form of dig

head is most extraordinary, is remarlable, o3 well for the very small size, as © ©

L.

for the perfectly vertebral form of the true Cranium, (Figs 43'A. 11, 12, 13,)
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cranial cavity is generally very inconsiderable, and in most
fishes is but partially occupied by the Brain, to the shape
of which its form by no peans corresponds. In the osseous
Fishes it is no where contracted in extent, not even near
the Organs of Hearing, which are inclosed within the sub-
stance of the Cranium in'the cartiliginous Fishes alone.

§. 176. In the osseous Fishes the Bones of the Face
are attached fo these cranial Bones in the following man-
ner. The body of the Sphenoid Bone, elongated anteriorly
(§. 174), has attached to its under surface a plate of bone-
forming the roof of the palate, and which is generally, as
in the Pike, beset with ntmerous Teeth, though there are
« not any in the Genus Cyprinus: this plate, as,Spix has
already remarked, on account of its connections corresponds
to the Vomet, altliough it has »o share in dividing the
cavity of the Nares. On each side are two, Palate Bones
. (fig. IL b.c.) resting on this Vomei; they are directed

backwards and armed with Teeth. On the other hand,
the point of the snout'is formed by the superior maxillary
and intermaxillary Bones. = Of the former there are three
in the Carp Genus, which collectively form.an arch with
the convexity outwards (fig. I e.), and havera moveable
articulation with a similar arch formed by the Intermaxillary
Bones. (Fig. I. f) Both these arches are small and
without teeth; and one effect of their structure is, that
these Fishes have the power of raising the upper lip like
the visor of a helmet. In the Pike each Superior Maxil-
lary Bone is composed of two perfectly distinct portions,
of which one extends towards the nasal bones, correspond-
ing to the nasal process of the Superior Maxillary Bone in
man, whilst the lateral one, comparable to the alveolary
process, is of considerable length, and serves to support the
‘upper lip. Poth of these processes are edentulous. (Fig.
il. e. e.*) The Intermaxillary Bone. here consists of

K 2
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three small and almost triangular pieces, which are insérted
between the Vomer, the Superior Maxillary, the Palate
and Nasal Bones, "and support a few teeth. (Fig. IL. f)
The middle piece is chiefly cartilaginous. In the Genus
Sparus the Intermaxillary Bone has true incisor tceth.
(Fig. VIIL f£.) ¢ B :

'§. 177.  In front of the Frontal are situated the Nasal
Bones, whicl' in many cases, for instance in the Car
Genus, are composed of a single piece. (Fig. I. d.) ~ More
laterally, over the orbits on each side, are one or two bones
analogous to the Os Unguis, aiding in forming the aper-
ture of the nares, in the same manner as they complete .
the lachrymal canal in man. Besides these, we find a row
of plates of bone forming a ring around the lower part of
the eye, and apparently corresponding to the Zygoma.
(Fig. i. IT. VUL i) Lastly, between the Nasal Bones
and the elongated process of the body of the Sphenoid
Bone there is a distinet Bone, which, although removed to
a considerable distance from the cavity of the cranium,
must he viewed as an Etamoid, or at least as analogous to
its perpendicular lamina, inasmuch as it forms a canal for
the Olfagtory Nerve in several Fishes, and particularly in
the Carp Genus.

§- 178. In the upper jaw we have still to notice the
apparatus which supports the inferior maxilla, and which
has received the name of Os quadratum. It is a combina-
tion of several pieces of bone, and perfectly analogous in
form anq position to the ascending ramus of the inferior

illa in man. As we proceed, we shall find, however,
ﬂ"ft in the more advanced stages of developement of the
animgl frame, it is more and more immediately related to
the temporal hones, and becomes so intimately connected
with the organ of Hearing as ultimately to form an essen- *
tial part of it. ‘We are enabled to discrimina s in it three
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portions composed of several pieces; the first has an arti-
cular head received into a corresponding depression of the
inferior maxilla, and is connected with the Palate Bone;
‘the second consists of a thin rpundish plate, and is called
o8 discoideums; lastly, the posterior and uppermost piece is
articulated with the Tentporal Bone, and by that means
connects the whole apparatus to the Cranium. (Fig. IL.
VIIIL k.) In the Fishes which have an Operculum it is
attached to the posterior part of this Os quadratum.’ The
Operculum (fig. I. 11 VIIL 1) is a plate of bone, usually
composed of thre¢ picces, covering the respiratory appa-
ratus in the same manner as the shells of Bivalves cover
the subjacent Gills, and resting an the branckial arches in
the same way as the Scapula on the thoracic Ribs in Man.
The inferior maxilla varies much both in size“and shape.
In the Esox brasiliensis, according to HoME, it projects as
much as a sixth part of the length of the body beyond the
upper jaw, and serves as a defensive weapon. In the
Carp it is but small (fig, I g.); in the Pike, on the con-
trary, very large (fig. II. g.): itis almost always divided
into two rami, each of which consists of several pieces,
(four in the Pike,) and is eitlfer edentulous, as in tle Carp,
or as in the Pike, provided with numerous sharp teeth.®
In the Chondropterygii, the Rays and Sharks for instance,
the upper and lower maxille are formed wholly by two
cartilaginous arches connected with the skull by a kind of
Os quadratum. (Fig. VL) In the Lampreys (fig. I'V.
A. 3) their form is still more uncommon, the jaws being
converted into an immoveable cartilaginous ring serving as
a basis for the singular funnel-shaped mouth, and adwitting
= of comparison with the cartilaginous ring of the Sepize.{

* The teeth of Fishes.will be deseribed with those of the other vertebral

animals, in the Section owthe Organs of Mastication. N
", 4 From the mode in which this apparatus connects together the wranium,

3
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§- 179.  The Lingual Bone forms the last of the bony
eircles which present themselves in Fishes as more com- =

fh Lo~

face, jaws, and opercular bones, BAKker (. . p. 57) has given the coma b
mon appellation of Symplacticum to the three bones which Cants describes AR o
as forming togetlier the Os Quadratum, and to his Os Discoideum. The R T
first of them, the tympanal Bone of Cuy1x.d, forming an irregular triangly, is 5

»

J
articulated superiorly with the glenoid cavity of the Temporal: Bone, Tfe- ' }
{
i

"

niorly and posteniorly with the upercular Bones: the second, also trinngular,
is placed in front of the former, and corresponds to the Temporal of Cuyien -
the tl}iﬁl is of similar shape, but much smaller, and is placed above the
sccond :  the fourth, and most anterior,—the Jugal Bone of Cuvien and Os ~5%
Discoideum of Canus,—is attached by its posterio= margin to the second v
and third, has the Pre-Operculum fixed to its lower and posterior margin, o
and is truncated at its anterior angle, where it iy articulated by a ginglymoid |
Joint with the posterior portion of the lower jaw.  (Post-mandibula.) s
The Operculum consists of four Bones, viz. the Pre-Operculum, the

Operculum, the Sub-Operculum, and the Inter.Operculum.  Their relations
will he best conceived from the description Bakxer has given of them in
the Haddock, as a specimpen. The Pre-Operculum is a flat oblong bone, ~
in this ins*ance formed bf two divergent lamin, with  fossa between them '
directed downwards; ¢ inferior margin is slightly conves; the superior is
coneave and connected with the fitst and second bones of the Symplecticum,
The outer Jamina is pendent and unattached, whilst the inter is curved in-
wards and attached by lugﬁin margin to the other Opereuolar bones, The
Operculum is placed farthest back.und forms neatly an equilateral triangle,
terminating in o spine posteriorly, ln%:ﬁcuintcd in front und atits upper

part with the first bvne of the Symplecticam, and with the inner lamina of

the Prae-Opecculm,  The Sub-Operculum is situated below the Operculum,

and forms a thin clongated lamina, concave on its upper, and convex on its

lower margin: the latter is unattached ; the former, on the contrary, is over-

lapped by the lower squamous margins of the Operculum gnd Pre-Oper-

culum.  The Inter-Operculum is an oblong thick plute placed below the

front part of the Prie-Operculum, connected by its posterior extremity with

the Sub-Operculum, and by its snterior with the Post-mandibula of the

lower juw,

Spix (Cephalogenesis, 1815) and G. St, Hmame {I’MK:I'& Anatomique,

P- 39. 8eq.) have uttempted to demonstrate the identity of these Opereular s

Bones with the Ossicula Auditus of the superior animals.. The supposition, ' 1
however, appears to be alfogether incompatible yrith- WEzsI's discovery of e
- the actal existence of teye Ossicula Auditus in certain Fisties, and in avery_
diflerent. situation,  (De Aure ot Avdit, e, Lipsie. 1820, o, pp, 46, ', .

s

1
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plete developements of the ares ‘of Ribs. 'We may look
upon’this bone as the foremost of the branchial arches, be-
cause its position and direction are preéisely similar, and
because its two branches are attached to the anterior extre- -
mity of the Sternum belonging to those bones, and where
they approximate, give off anteriorly a piece of bone or
cart‘llage’ for the support of the tongue Each branch is
composed of two or three flat bones, and is attached poste- :
riorly to the Os quadratum. {Fig. V. m. m. n.) The
membrane of the Gills (membrana brarchiostega) is gene=
rally attached to ito inferior edge, and at the same time is
outstretched and supported by several long and thin laminz
of bone, which in shape resemble the osseous arches of the
Gills themselves.* Occasionally, as in the Carp Genus, a
process extends backwards from the point of the’ Lingual
bone, where the tgngue is attached, as far as the union of
the Ossa pharyngea, and serves ‘to support the parts about
the throat. In the Rays the rami of the Lingual Bone are
wanting; in the Lamprey, on the contrary, (fig. IV. 4,)
the apparatus supporting the semilunar “cartilage of the
tongue is rather complicated, and is distinguished by a
process in the middle projecting backwards to a considerable
extent. A

§. 180. Having thus considered the component parts of
the Skeleton in Fishes, it only remains to notice the bones
of the muscles, (assicula musculorums) and the unsymme-
trical form of the Skeleton in some Fishes. As to the
former, they are confined to the Osseons Fishes, being
" C .

47, 56, 62, 80.) A similar conclusion has been drawn, both by Baxxer
(L . p- 61, 62),ffnd by Rupoteit (Physiologie. B. 2. Berlin. 1523).—
Translator. ; £ 'y
* The Lingual Bone is incorrectly descrvibed by GrOFFROY (Annales dw
Musée, vol. x, pe §7) as a-Sternum, and the Bones ot spines of Whe bran-
* ‘chial membrane as sternal Ribs. o

L
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dispersed throvigh nearly all the muiseular parts of the body, -

which they serve to support, and being very slender and
generally fork-shifiped. The want of symmetry in the form
of the Skeleton is very striki in the Sole Genus, (Pleu-
ronectes,) which is disting iished by one side, instead of
the back, being turned upwardy; whence it happens, that
both Eyes are placed on the same side ;_that a second im-
perfect orbit is placed ‘beneath the upper one, ‘which is
exposed to the light: tkat the vertebras of.the craniam
appear as though twisted in their longitudinal axis; and
that the under side of the head altogetler is less perfectly
formed than the upper.* +

2 .

.
* This point is more copiously treated of by Theviravus in Wizbe-
MANN's Awshiv fiir Zoologie. B. 1. St. 2.

. ;
t Among the most remarkable of the circumstances connected with the

general form of the Head in ossequs Fishes, the want of symmetry in certain
Species deserves a more detailed notice. The degree of this deformity
differs in various iastances, being much greater in the Sole (Pleuronectes
solea) than in the Plaice (P. platessa), and greater in the latter than the
Turbot (P. maaimns). The side in which the Eyes are placed is much
larger, and whove all widér, than the opposite. . The bones which undergo
the mtm:’&htion ‘693%(6!:!1 are, the Oceipital and Sphenoid, the Frontai,
Ethmoid; Vomer, Superior, and Inferior Maxill. The side on which the
Eyes are placed is-arched outwards, whilst the opposite one is contracted,
and vertically exoavated.  Thie former contains a large otbit, open above and
below, and at its inner mangin extending to the middle line of the Cranium,
It is remarkable that the Superior and Intermaxillary Bones are Jargest on
the side opposite to that on which the Eyes are placed: in the Sole, the
latter is three or four times as large as the corresponding bone of the opposite
side. The portiohs of bone composing the Inferior Maxilla present but
slight differences : gy,the Turbot they are almost perfectly symmetrical ; in
the.Sde and-Plaice, particularly the former, those of the eyeless side are

Straighiter and more elongated than their fellows, (Mm'. Vergl. Anat.
. "

. ii. abeh, i, s, 377,) :
'n'f_ chatacters of the masses composing the head of ginous Fishes,
e hecially the lower Orders, are very imperfectly determined, In Lampreys

the lew) ‘s very Jong, and consista;of several pletes § before backwards,

one OVErUupping the other, [t terminates at its anterior extremity by g eir.
; Y
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IL OF the Skeleton jin the Amphibia.

- .
§. ¥81. The great diversity displayed in the external

Forms of the four Orders of this Class is expressed“with =

still greatcr distinctness in the forms of ‘the Skeleton.
Hence, in order to obtain a perfect idea of the objects
here presented to our view, it becomes necessary to con-
sider the Skeleton, with its divisions into Trunk, Head,
and Extremities, in a sefies composed of, 1st. Frogs, Sala-

manders, &c.; 2d. Tortoises; 3d. Serpents; and lastly,.

»Lizards. L

A. Froes, &c. (Batrachia.) .

§. 182. The bones of the Trunk are here .very simple;
the Ribs are wanting, in which respect, ‘as well as in many
others, we observe an evident approximation to the fype of
cartilaginous Fishes, e: g. of Rays: it is occasionally only,

asin the Rana pipa* and the Salanianders, that small appen-

"

eular margin, the lower and upper parts of which correspond; however im-
perfectly, to the lower jaw and to the Superior Maxilla, or perhaps the
Palate bones, (Cuvies Meémoires du Muséum, iii.) of other Fishes. In the
other Cartilaginous Fishes (Plagiostomata) the variations are less essential,
approximating on the one hand to the Lampreys (Cyclostomata) through
the medium of Chimmrwe, and on the other by the Sturgebus to Osseous
Fishes. The shape of the head is most remarkable in the Zygene, the
whole of its upper part forming a cross, its lateral portions diverging on each
side from the sit of the olfactory cavities at right angles, so as to form
a broad, flat bmnch‘process, at the lower and outer extremity of which is
situated a mpcrﬁcml orbit, and through which the Opfic Nerve takes its
course. (MEecKEL, L ¢. 317, &e.)—Translator. 4 :

* F. G. Bapyen (pres. RUpoLrni) Obscreationes Anatomica circa fc. ria

cam Rane pipee. Berol. 1811, .
.
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dages,- rather cartilaginous than bony, forming rudiments
:)_f Ribs,” are attached to the transverse procc&sés of some .
of the vertebr®. In these animals there is, consequently,
no distinetion of the vertebre into cervieal, dorsal, or lum-
bar, but, asin Ilishes, merely into dorsal and caudal; the
point of distinction between them consistin) in one 6f the
vertebre, connected to the Ilium on each side by a lateral
process, occasionally of considerable size, e. g. in the R.
Pipa; and consequently corresponding to this.Sacrum. (Tab.
XL* fig. I. w) “In the common Frog and R. pipa there
are seven dorsal vertebree between this Sacrum and the

Head. The caudal vertebrze in_the larve of the same

species present themselves as little cartilages: in the perfect .

animal they are wanting, their place being occupied by a
long and straight Os coceygis. (Fig. L p.) In the Sala-
mander, on the coutrary, there are .fourteen dorsal, one
sacral, and twenty-seven caudal vertebr. In it, also, the
vertebree are connected by small pit-shaped joints in their
bodies; each body having inferiorly an articulating cavity,
and saperiorly a projection chiefly m&ﬁg‘inous. This
structure, together witly that of the superior arches of the
svertebre, tends, as in Fishes, to facilitate the lateral mo-
tion of the .s'i)ine. (§- 162.) This is less the case with the
Frog, in which the spine in general is less moveable.t

* The references in this section are all to Tab. XI.

+ In the Batrachia with tails, e. ¢. Siren, Proteus, Salamandra, the num-
ber of vertehren s tuch more considerable than in the Genera without tails,
€ g. Runa, Bufo, &c. ; ut the same time the vertehre themselves are more
elongated, their processes less strangly murked,—their bodies depressed at
eiel extremity, Jike those of Fishes,—and all, emw caudal, ‘are very

rly of the sume size ; the latter are distinguished” 525' very short, “by
their lateral compression, Ly the presence of inferior spinous processes, and
l'y: inereasing in size in proportion ns they are situsted farther back on the
i In Salamanders, though not in tho Priteuns and. Siren, the it alone
confains more vertebew than the other parts of the verichrul eclumn |
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©§. 183, In these animals, as in Fishes, the cranium
varies but little from the type of the vertebral column; ands
in fact, from the less complicated structure of the head, we
can here distinguish the three erarvial vertebra with more
ease'than in Fishes. The"diameter of the cranial vertebre
is scargely greater than that of the spinal; so that the nar-
row cranial cavity surrounding the brain appears merely as
a longer segment of the vertebral canal, witl: which it is
continuous. Imthe Frog, which niay serve as a specimen
of this Order, the posterior cranial vertebra formed by the
Oceipital Bone, as in’ Fishes, is- composed of four pieces,

has two articular tubercles, (fig. IL. 11L t.) and forms the

-posterior abrupt surface of the cranium. The middle eranial
vertebra is formed by the posterior portion of the Sphenoid
Bone inferiorly, and the Parietal Bones superiorly.” (I‘ig-
Il. IIL a.z.) It issomewhat longer thap <the first, ‘and

(Mecke.) According to Ruscoxt and CoxrrcLiacuy, the tatal number of
vertebre in the P. anguinus is fifty-nine ; of which'twen_t’y-li'iqé belong to
the neck and back, three to the sacrum, and twenty-scve_n' to the hil; The
Atlas has a dentiform process #nd articular surfuces for the reception of the
occipital condyles. In the Rana pipa, the sacrum presents a rudiment of a
division into two vertebi, by means of fivo foramina on each side fof the
passage of nerves. In this animal, also, the caudal portion of the spine is
consolidated with the sacrum, whilst they are separate in Frogsand Toads.

The Batrachia with tails have generally some slender, straight, und pointed
bones attached to the transverse processes of several of the anterior vertebrae,
in such a manner as admits of motion : these are considered as rudiments of
Ribs, the presence of which is denied in the tailless Batrachis.  According to
MEeckEiL, however, they are found in those animals also, but with this differ-
ence, that they are shorter, and consolidated with the transyerse processes of
the vertebra,  In Siren, these radiments of ribs are found in seven vertebri,
from the second to thgeighth ; in Proteus, on six only, from the fifth to. the
tensh ; and in Sala on all the vertebrm anterior to the tail, excepting
the first. I the Salamanders the inner extremity of each rib is divided into
two heads, situated one above the other. (Meckrr, Vergl. Anat. th. ii.
abth. i. & 38§, & 3 Covierg Comp. Anat. iop. 192; Ediburgh f’l.i[pg,
» oJotre. v. p. 8k )—Translator, i SR
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between it and the Occipital Bone on each side are inter-
posed the Organs of Hearing, inclosed within the Tempo-
ral Bones. Lastly, the third cranial vertebra is formed
inferiorly by the antegior portion of the Sphenoid Bone,
and superiorly by the loﬁg afid narrow Frontal Bones.
Between the two latter, in®the middle of the Cl'dmum,
whege they appro'umate to the Parietal Bones, a kind of
Fontanelle exists in young individuals. (Fig. L. IL b.)
Besides these, we find at the anterior extremity of the
Cranium a benc’excavated in a semilunar form posteriorly,
and placed partly below, partly in front, of the Frontal
Bone (fig, I. I1L c.): it must bg considered as an Eth-
moid Bofe, because it divideg the anterior outlet of the,
Cranjum into two small canals for the passage of the
Olfactory Nerves by means of a process that it sends down-~
wards.* o -

§-184. Asto the Bones of the Face, we first meet with
two little narrow, bones on the flat surface of the snout,
placed between two transverse nasal processes of the Su-
periof Maxilla (fig. L I d.), which must be considered as
Nasal Bones. (Fig. IL.x.) In front of these, and at the
extremity of the snout, aré placed the Intermaxillary Bones

* In thie Ratrachin with tails, particularly Siren and Proteus, the head is
more elongated than in the other Genern.  In Proteus, especially, it is nar-
row and pointed ; whilst in the Salamanders it is bronder, and more like that
of the Batrachin without tails.  In the latter it is flatter, and proportionglly
shorter, so: tlmt it is broader than it is Jong. This is very evident in Pipa
and Bufo; where it forms a semicircle, the anterior curved margin of which
is fgrmed by the face.  The upper surface of the cranium in Frogs is flat, or
hiit very slightly arched ; in the Pipaand Tonds more or less depressed s and
inmany, e. g. Bufo iyneus, gibbus, nod in Hyls, presents a lougitudinal fon-
tanellein o great part of its extent. Among the uthadmmcwrhtu % ugum
head in this Order are the immedinte communication bptaveen the orbits and the
tem[:yml fosse,—the absence of a foor to the, former, and of & posterior wall
toghe lutter,—together with the swall size of she olfuctory cavifies. (Meckt,
LN s, 535.)—- Translator., S
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(fig. L e. IL. w.), each of which gives off a pointed process
upwards, which appears to assist in completing the aper-
ture of the nares leading upwards to the opening in the
roof of the palate. The Su verior Maxilla is a thin, flat,
and long arch (fig. I. IL. d.), which, with the Palate Bone,
(fig IL v.), forms the slender zygoma (fig. IL. d.*), and is
connected posteriorly with the Os quadratuni. It is fur-
nished with suiall teeth; as are also the Intermaxillary
Bones. The Palate Bones each consist of Several pieces;
form the anterior boundary of the large unclosed orbits;
contribute to the formation of the zygoma by means of
*their long posterior ramus; ~and are connected posteriorly
with the Os quadratum, whilst anteriorly they are united
by a very slender process to the anterior portion of the
Sphenoid Bone, and*there also have some liftle teeth upon
them. The Os quadratum is placed between the Cranium
and Tnferior Maxilla: it is elongated, and supports the
Membrana Tympani; but, on account of its firm connec-
tion with the Superior Maxillary and Palate Bones, s less
moveable than in Fishes, and therefore already appears
rather as a process of the Temporal Bone. The Inferior
Maxilla itself (fig. I1I. g.) consists of two lateral branches,
each subdivided into two pieces, only connected by small
ligaments ; so that the entire jaw is susceptible of some
variation in its breadth, in proportion as its various parts
approximate to or recede from each other. It is unpro-
vided with teeth. Asto the Lingual Bone, it is connected
in the three higher Classes of Animals, partly with the
Larynx, which is a developement of the thorax of “the
Fish, and partly \’vith the Organs of Deglutition. It will
therefore come under review in a subsequent stage of our
progress. - ' 2

» §. 185, Wge next come to. the extremities; and liere
the first thing"that strikes us is the great similarity in the
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mode of their connection with the trunk to that existing in
Fishes, particularly Rays and Sharks, In them we found s
rib-like belts or.arches.of bones supporting the posterior 'y ;
and anterior extremities. {§§. 167,8.) This structure is
here so far perfected, that a kind of Thorax is formed by
the osseous belt supporting the anterior extremities, which is
connected posteriorly to the Spine by muscles only; whilst,
on the other-hand, the belt belonging to the posterior ex-
tremities forms a Pelvis by its connexion with the Sacrum.

§. 186. In the anterior of these belts we remark on
each side a long Scapula (fig. L i.), with which the Hu-
merus is articulated. Near the vertebral column it has -
attached to it a wide and tolerably large plate of bone
(fig. I. 1), the portion that we have described as the 3
Scapula appea.ing rather to correspend to the articular {
part of the same bone in the human subject. To the latter R
are attached anteriorly, Ist. a strong Clavicle, properly so
called (fig. I. k.); and 2d. ancaccessory and more slender
one (fig. I. L), commonly called Furcula or Fork-bone;
both of these, together .with those of the opposite side,
meet in a Sternum placed between them. This latter sends
off several processes, sometimes forwards, but more fre-
quently backwards; which in the Rana pipa appear as thin, S
flat plates of bone or cartilage, and have such an extent of
surface as to shew an evident approximation to the abdo-
minal shié]dﬁ of Tortoises. In the Salamander, on the
contrary, the connection of the Clavicle and Sternum
admits of more motion, contributing in that way to the
mechanism of respiration. The Pelvis in these animn}s
consists of two lateral bones (fig. I. 0.), pqrtig.‘{}i‘ﬂy slender .
and elongated in Frogs: they are nnited posteriorly at an W
nc“tf.nngle, and receive the head of tlie Femur of each side,*

* The bones of the shoulder in-the Bairachin, thoug3 simple, are very * ~

considerable in size ; in this respect proportionally exceeding the Sauria, and
L

-
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§.' 187. The bones of the extremities (fig. 1.} bear a
tolerably close resemblance to those of the human subject.

3

such Ophidia a5 possess extremities. In (ho‘;e with tails there is merelya *

éartilsgiuous ‘plate on each side, surropnding the trunk, and connected at its
| miargin vrith the opposite one, in such & mannicr as to admit of motion. Its
| anterior margin presents a straight process directesl forwards, whilst jts poste-
T - - ¥ rior is carved forwands, leaving,n'n ungle, on which is sityated an articular
fossa for the receptign of the head of the Hurserns. In the Batruchia with-
F o out tails the parts in question are more perfectly ogsified ;” the Toads and
Pipa in this respect, however, approaching ratber to the Butrachin with
tails. The Sternum does not exist in the Proteus; in Triton and Saln-
mandra, on the contrary, there are traces of it in various degrees. In the T.

<" eristatus it is merely u slender cartilage placed in the mesial ling in front of
the symphisis of the Pubes, and diverging into two rami at its anterior extre-
mity. In the Salamandre this cattilage is still farther perfected, especially

“ by the clongation of its rami ; in addition, there are two other cartilages in

)‘ the region of the anterior exiremities, separated from each other by the inter-
position of the clavicular portions of the borles of the shoulder; the poste-

rior of the two is quadrangulag, the anterior is cruciform, und.both are of very

inconsiderable size. In Touds, the Sternum consists of & single piece, cor-

responding to the second or middle one in Sulamanders, and like it is con-

g nected with the posterior Clavicle. In Frogs it is larger and moré firmly

ossified ; and in addition, there are two longitudinal ecartilages in front,

- corresponding to the single erucial one of \Salamanders. In the Pipathere
are also the middle and anterior cartilages, as in Salamanders, but much

expanded and increased in size. The former comes almest iy, contact with

-~ the symphisis Pubis at its posterior part, whilst at its snterior margin it is

connected with the posterior of the two Clavicles ; 1t is quadrangular, and

nearly an inch across in both dismeters ; the anterior cartiloge is much smaller,

and consists of a semilunar plate, attached by its straight margin to the car-

tilage just described.  Besides the parts above mentioned, there is @ cartila-

ginous lamina,—sometimes, though incorrectly, described as forming a part

of the Sternum,—attached to_the anterior margin of the Clavicle on ‘each

side ; and in the Touds, overlapping its fellow, the right being placed next

the, surface : in the Fipn, the two pieces merely meet in the mesial line ; in

r. - Frogs, where the two Claviclesare united, they are wanting.

In the Batrachia with tails, the bones of the Pelvis consist of a very long '

Os llium, andof a broad quadrangular bone on eaca side; the Iatter corres-

nemding to the Ischium and Os Pubis, and united with its fellow. TInihe

-

* Proteus, the Tlium s very small,—sthe other bones, on the contrary, broad,
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The anierior extremity consists of a Humerus, Radius, and ” f
Ulnaj the two latter; however, being usually consolidated L‘ “‘J
together in a state of -pronation. Succeeding these are + 1 . P
three rows of small Carpal Bones, and then four Meta- * ;}i

carpal Bones: to which the ﬁmlmges‘ are attached iy such
a manner, that the second Finger and Thumb have each

two, and the two other Fingers three, In the Rana pipa E
there is a trachlear bone'at the elbow=joint, forming a sort
of Patella, or detached Olecranon.® £

and much elongated ; the acetabulum is placed at the angle of union of the

two portions, In the Tritons and Salummfders, the lower portion of the

Pelvig is broader, and much shorter, thafi in the Proteus.  In the Batrachin

without tails, (Frogs, &e.) the Ossa Ilii are very long; contain the gréate;
part of the acetabulum ; and are connected at their posterior margin, not only ‘
with the Ossa Pubis and Ischii, but also with gach other. Below it are

the O.sa Ischii and Fubis, which nre firmly connected in the mesial line with

their fellows.  The whole Pelvis in these animals is very much elongated

and V-shaped, terminasing in a sharp angle inferiorly and posteriorly ; to

which the long coceyx or caudal portion of the vertebral column corresponds

superioniy.  (MrckEL, Vergl. Anatoniic, i abth. i. 391, 438, 471 ; Rupot-

#itt, Physiol, ii. 56.)— Translator.

* Tmmedintely below the Tead of the Humerus is an anterior ridge in the
Proteus,—in Salamanders, an anterior and posteriory'—and in the tailless
Butrachia, an anterior, but much longer; which is smallest in the Pipa,
Jarger in Tonds, and extremely developed in the Rana latrans. At the same
time the posterior ridge is much expanded laterully, o that the Humerus is
converted into abrond Sut surface.  Though thers are two bones in the fore-
arm of the Batrachia with tails, it is composed of a single mass in the other
Gener, though the division is distinetly indieated by a longitudina] groove,
especally it Frogs, less soin the Pipa aud i Toads. The upper extremity
of the forésarm is much elongated posteriorly to the ardienlation, forming an
~ Olecrunon peceived into a pit it the back of the Humerus. The lo_“'Ef extre-
- mity alway- presents two prajections, of which that corresponding to tie
"Radins is always thelargest. The detached Olecranon is found, not only in

the Pinw, but nlso ifi the Rana esculenta, as well as in mnny‘&ﬂ'?d Chiclonia.
In *he Proteus there are three, or, acconding tb Rescont, five, bones in the
Carpus: in Triton and Salumandra there are seven, arranged in three rows ;
in the Rana esculenta and temporaria there are five in two =ows; such also is
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§. 188, The posterior extremity consists of u Femuyr,
of a single leg-bone, without any Patella at the joint
connecting them, and then of the Tarsal Bones; the two
first of which, viz. the Astragalus and Os Calcis, are much’
elongated, and placed in the‘same relative position to each
other as the Tibia and Fibula of the human subject. Be-
yond these is a row of smaller bones, and then the Meta-
tarsal Bones, the number of whicle varies, being four in the
Salamander and five in the Frog. Tle number of Pha-
langes in the Toes i also variable. In general the num-
ber of Phalanges in the toes, as well as their length, in-
crease from the inner to the outer side of its foot, except
that the last is somewhat shorter than the éne next to it.

" In this respect, aswell as in the numerous phalanges, we
may discover an approximation to the form of the Fin in
Fishes, particularly to the large Fins of the Rays, in Which
we find a similar gradual-increase in the number of Pha-
langes, and total length of the radii of ‘the Fins. In the
Frog, the innermost Toe is shortest, and has two pha-
langes; the second is longer, but has also two; the third
is longer still, and has three ; the fourth is longest, and has

the case in Toads : in Pipa there are six, in two rows. I the Pipa the
metacarpal bones are extrordinarily long and slender. In those species
where the thumb of the male swells at the season of copulation, the first me-
tacarpal bone of the male is not only twice as thick as thut of the female,
Dbut also expands into a sharp ridge on its radial side, snd has sttached to it
a slender pointed bone, one third of its own length, and forming & rudiment
of a thumb, The numberof fingers is in general four, with three phalanges
It is remarkable that, on the contrary, the Siren, which has no
extremities, has five fingers, and the Proteus but three, In the
latser, also, the first and second fingers have two phalanges, the third but one.
In Triton the first finger hus two, in Salamandra but one phalanx ; in both
the second and fourth have twe, the third three. In Frogs and Toads the
first and second fingers lave two, the third and fourth three, phalanges. In
Fipa the three first have three, the fourth but two,  (MEGKEL, L ¢, 4567w

Translator. A
VOL. 1. L :

in each.
posterior
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foyr; the Sfth is somewhat shorter, and has but three. In
the Salamander the innermost Toe has two phalanges, and
the three outer ones three each. In the Rana pipa the
process forming the heel is a separate bone, as is also the
Olecranon.* . ‘ .

B. Torrowses. (Chelonia.)

§- 189, In order to estimate the connection existing
between the singuiar formation of the Trunk in Turtles,
&c. and that of the preceding Order, vse must imagine the
vertebral column, as well as the posterior broad processes
of the Scapul, in the Frog, cgmb'ined so as to form one
mass ; to which are also united the long transverse processes
arched forwards like Ribs, and the spinous processes of the
vertebree. (Fig, XV.) In this way we obtain a perfect
idea or the dorsal shield”of Tortoises, in which we may
distinguish the bodies of from twelve to fourteen vertebrie,
and the sutures by which the rib-like transverse processes
are connected. On the other hand again, if we could sup-
pose the laminwm, of which the Sternum is composed in the
Rana pipa, to be increased in size, and more completely
ossified, we should have the abdominal shell of the Tor-
toise ; waich usually forms an oval covering, with notches

* In the Proteus the Tarsus is composed of two rows of bones, of which
the upper are elongated ; in Triton there are eight small cubical bones in
three rows,  The metatarsal bofes are elongated in the Batrachia with tails,
and in the Pipa; in the other species, on the contrary, they are shorter than
the tizsal bones, They decrease in size in the following order; Salaman-
dra and Triton, 3, 2,4, 1, 5; Rana, 4, 3,52, 1; Bufo, 4 3,52 1;
Pipa, 2 and 4, equal; and 3, 1,and 5, equal. In Pipa, the difference of
Jengthiis very inconsidernble ; in Frogs and Toads the metatarsal bones of the
toes succeed each other in regular order, but that of- the great toe at once
decreases insize.  In Proteus there are but Ywo toes, with two phalanges in
eac’, In Pipa, Rana, and Hyl, the first and second toe have two, the third
and fifth three, and the foursh foyr, phalanges; which gradunlly decrease,
from the first to the last.  (Mzcker, L e. 480, &e.)— Tr-nslator.

I
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for the neck and extremities; and occasionally is*composed
of several distinct pieces of bone, more or less perfectly
united. Both shells have a thickgned edge, formed by the
attachment of pieces of bone : they are connected by tough
merﬂbmnes, and form a Thérax closed extemally, and con-

taining the thoracic and abdommgl viscera. (Eig. IV.).
This Thorax, however, is deficient in the .moveable Ribs

requisite for the mechanism of %espiration jn its higher
stages, and must be considered as very incomplete, inas-
much as it is only a’more perfect developement of the rib-

less and imperfect Thorax of the Frog. Of separate
vertebree, we find in Turtles from seven to eight cervical,

and twenty to thirty caudal.* 5

* The dorsal or thoracic vertebrie of Tortoises are clong;wf and com-=
pressed laterally: at each, extremity is a surface for asticulation with the
neighbouring vertebre and with the ribs, in Such a manner that two Surfaces
are formed for the reception of two ribs by the oppesition of every two ver-
tebre.  The sacral part of the vertebral column Tonsists of two or three
short vertebrw, which are smaller sin proportion as they are placed farther
back. The body of each gives off a lateral process ; which unites with those
that follow, and thereby helps to form an oblong convex articular surface for
the attachment of the Iium. The cerviral ‘vertebrm are contrasted with the
dorsal by their greater eapacity of motion ; in accordance with which circum-
stance their anterior and posterior surfaces form large segments of spheres.
In Chelone both surfaces are connected throughout by fibro-cartilaginous,
whilst in Emys and Testudo they are attached merely by a synovisl cap-
sule fixed to the margins of the articular surfaces. This cireumstance is
connected in the two latter with the power they possess of retracting the
neck, and even the head, within the scuta, which is wanting in the former,
The ribs of Chelonia are divided at their vertebral extremity into two por-
tions; of which the superior (dorsal) is connected with the margin of the
horizontal plate surmounting the arch of each vertebra, and the inferior (ab-
dominal) with the point of amcnhuon of the bodies of two vertebre, as
already described.

The Sternum of Chélonia consists of nine pieces; of which one is eentral,
and the others arranged in pmré about it. The former is generally more or
less. triangular, with its point turned backwards between the two posmior
(Msckez, L o 808, &e. Cuveze, Ossemens Fossiles, vol. ii. p. 1.)

‘

“pieces,
— Translator.

L2
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§. 190.  Not only do the Bones of the Trunk, but also of
the Cranium, acquire an increased breadth and extension in
this Order as compared with the preceding one. If the
arch of the Cranium of the Frof be supposed to be ele-
vated into a longitudinal crest, 'from which a wide plate of
bone is expanded on each side (fig. VI.) over the extensive
Orbit, until it unites with the equally expanded Zygoma ;
if we again suppose the Ossa Quadrata to be consolidated
with the Temporal' Bones, superior Maxille, and the wide
covering of the Cranium, whilst at the same time the Nasal,
Palate, superior Maxillary, and Intermaxillary Bones are
increased in breadth and strength, and unite to form a
strong, short, and edentulous beak (fig. VL), we shall
then obtain a perfect idea of the singular form of the Cra-
nium of Tortoises.

§. 191.  The most characteristic part of that form conse-
quently consists partly in the great size of the temporal
hollows (fig. VL. t.), which open backwards, communicate
with the Orbit elongated in the same direction, and are
formed by the over-arching of the roof of the Cranium, com=
posed of the Frontal and" Parietal Bones; partly in the
obtuse beak or snout formed by the union of the Bones
before mentioned, and containing a nasal opening which
leads to a canal passing backwards as far as the middle of
the roof of the Palate. Another peculiarity consists in the
large articulor _process for the receptmn of the lower Jaw
(fig. V. g.), formed by the firm union of the Os quadmtum
with the other bones of the head. The last points deserving
motice are the narrowness and smallness of the cramial
cavity compared with the bulk of the head, and the single
articular condyle at the lower edge of the Foramen e
Py (Fig. VL v.)* p

* The lower jaw in Chelonia corsists on each side of an anterior higher,
and a posterior lower, portion, The anterior portions are firmly consoli-

ke
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§. 192, In respect to the Extremities, their attachment
to the inner part of the Thorax, a circumstance analogos to
the position of the limbs beneath the dorsal plate in the
Crustacea,—Crabs for instance,”—(§. 144,) deserves a par-
f.xcnﬂar examination. In the belt or circle of bones for the
attzehment of the anterior extremities, we can trace the
same parts as in’ the precedmg Order, although' there is
some variation in their position. ,The Scapula and Clavicle -
on each side” form but a smgle bone, (fig"X VI, A. B),
making an angle oytwards, on whichis placed the articular
surface for the reception of the head of the Humerus. The
superior extremity of this Shoulder Bone (fig. IV. c.) is
attached by ligaments to‘the transverse process of the first
dorsal vertebra; the anterior or inferior extremityy on the
contrary, like the Clavicle in the Frog, is attached to the
abdominal shield. “But, as in the Frog an accessory Cla-
vicle served to connect the Scapula with the” Sternum, so
here there is also a long bone, one extfemity of which con-
tributes to the formation of the articular cavity, where it is
connected by ligaments with the bones of the Shoulder,
whilst the other end is directed Backwards, lying in contact

dated in front in the mesial line. The posterior half on exch side consists
of five pieces, viz. lst, the Coronal,—small, low, and triangular ; 2d, the
anterior complementary picce,—oblong, slender, connected below and behind
with the anterior or alveolary part of the lower jaw, and forming a purt of the
inner side of the bone; 3d, a larger piece, the posterior complementary,
forming the posterior and upper part of the lower jaw, and at the same time
the inner margin of the articular surfme 4¢h, a middle articular piece,—
depressed superiorly, and extended anteriorly into a long pointed cartilage ;
5th, an external condyloid or articular picce, forming the posterior and outer
part of the lower jaw, aud connected anteriorly with the alveolary and coro-
nal portions. The three pleces Inst described form together the surface for
articulation with the Jower jaw: Between these five pieces anil the anterior
part of the posterior division of the lower j jaw is a deep narrow fissure, w)uch
ommunicates anteriorly with a deep groove on the inner surface Cf the

; alveolary pomon‘ (Covizs, L @, )—TYanslator.
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with the abdominal shield, and affording a point of atuncl.n-
ment for several muscles. (Fig. IV. d.) The bones of the

anterior extremity have nearly the same relations as in the-

Frog. The Humerus, which has a large articular condyle,
is succeeded by the Radius and Ulna, which are pretty
firmly fixed by ligaments in a state of pronation. Next
follow three rows of carpal bones; then five metacarpal

bones; and lastly, the fingers, of which the thumb has two -

phalanges, the three next three each, and the last finger
two. (Fig. IV.)* >

§. 193. The analogy of the osseous belt supporting the
posterior extremities with the type of that belonging to the
anterior limbs is here very evident; nay, the bones of the

Pelvis, 1ike those of the Shoulder, have a moveable con-

nection with the Spine at their posterior part. The roundish
Ilium (fig. IV. g.) rests-upon the Sacrum; and, together
with the Ischinm and Os Pubis, like the Scapula and Cla-
vicle, forms an obtuse angle pointing outwards, on which
is placed the articular pit for the head of the Femur. The
ramus of the Ischium (fig. IV. L.), which ascends in'man,
is hero lorizontal, and united with the correspondent one
of the opposite side. In the Os Pubis, also, (fig. IV. f.)
we remark that it is divided anteriorly into two flat and

* The Humerus in the Chelonia is twisted longitudinally in such a man-
ner, that the extensor surfaceis turned forwurds, and the flexor surface
backwards. The bones of the fore-arm are thick, flat, short, and consoli-
dated inn considernble part of their extent at each extremity. They are
most pirfect]y united in Testudo, and least so in Emyg, where they cre
completely separate below. The Radius generally reaches farthest below,
and the Ulia above. The state of pronation of the fore-arm corresponds to
the longitudizal torsion of the Humerus. The bones of the Carpus afe
numerous ; in gome cases as many as ten. ‘The Inetacarpal bones are
short, and more paticalarly that which suppoics the thumb. The fingers form
the Dngest part of the hand, and are gencrally five in number,  (MeckeL,

L e o $48.)— Translator,
“
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avide processes; of which one is directed outwards, whilst
the other is turned inwards, and connected with its fel-
low. of the opposite side. In several species the Ischia
and Ossa Pubis combine to form drue foramina obturatoria.
In the posterior extremity, itself, the Femur resembles
thateof Man in having in&iwtions of Trochanters: the
Tibia and Fibula are separate ; thectarsal bones are. more
flattened; the Os Caleis and the Astragalus differ less from
the rest than in the I'rog; the métatarsz_ll bores are five iﬁ

number; and the Toes have the same number and arrange- -

ment of the phalanges as the Fingers. (Fig. IV.)*

C. Semeexts. (Ophidia.)

§. 194, With this Order a new type commences,

which subsequently passes into the form of the Lizard, and
thereby makes a {ransition to the Class® Aves. Whilst
the preceding Orders approximated to the type of the carti-
laginous Fishes, particularly Ray, we find that this one,
commencing from another point, coincides rather with the
osseous Fishes, and-more particularly with the “inferior
Genera amongst them, such as the Eel. Extremities are
here absolutely deficient; and the vertebral column itself
is again, as in Fishes,. the most essential, or even the sole,

® In the Land and Fresh-water Tortoises the Ossa 1lii are long eylindri-
cilbones; in the Sea Tortoises, on the contrary, they are short and  thick.
The Ossa Pubis and Ischii are flat and broad ; the former being elonguted
into a large tubercle posteriorly, and the Jatter anteriorly. The Ossa Lii
have a moveable acticulation with the two sacral and the two last lumbar
vertebre.  The head of the Femuris proportionally very Jarge, ani united
to the shaft at o right angle. In the Land and Fresh-water Tortoises the
Femur is much curved, with its convexity turned forwards. There is not
fmy iuter-articular ligament ifl the hip-joint: in the knee, of the contrary,
there isa_small, thin semilunar cartilage, connected witha rudiment of the
erucial ligements.  The banet of the Tarsus dre generally numerous,—six
#a Testudo and Emys, seven in Chelone, (Cuvies, Legons d dnat. Comp. i

" p.388, &c)—TFranslator, ’
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organ of motion. , For these reasons it is distinguished by
ity great mobility, and by the extraordinary number of the
vertebre; of which there are 816 in the Coluber natrix,

201 in the Rattle-snake (Crotalus horridus ), and 49 in the - :

Blind-worm (Anguis fragilis ). =

§- 195, The vertebre are here connected by’ sozket~
Joints {fig. VIIL b. c.), a strong head being placed at the
lower extremity of the body of the bone, and at the upper
a deep depression ; at the same time that the shape of the
spinous processes, and of the posterior arches of the body
,of the vertebrz, is such as to permit free lateral motion, but
little anteriorly, and still less posteciorly. In the column
of vertebrss we are enabled to make a distinction only

betweea the dorsal and caudal vertebr, of which the .

former have attached to their transverse processes slender
Ribs, susceptible, from their mode of articulation, of very
free motion. (Iig. VIIL d.e.) The caudal vertebra of the
Rattle-snake have likewise broad transverse processes for
the attachment of the first joints of the Rattle. In the
Coluber natrixz there are 204 pairs of Ribs, in the Rattle~
snake 175, and in the Biind-worm 32. They are all false
Ribs, i, e. unattached to a Sternmm; of which there is an
imperfect radiment in the Ophisaurus and Blindworm
alone, It is remarkable, that, according to HomE’s re-
searches,* the Ribs of Serpents assist materially in progres-
sion; and therefore, to a certain extent, merit to be consi-
dered as extrémities subservient to locomotion.  The long
Ribs of the cervical region also deserve notice; which,
when erected, cause the expansion of the neck peculiar to
some Serpents.t So that in tlese two phenomena we
observe, on the one hand, the transition from Ribs to
extremities; and, on the other, the peculiar disposition of
* Philos. Transact. 1812, p. 163.
T Op. cit. 1804, p, 316, Sce also Tab. X1I, fig, IIL

i
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them, to be hereafter described in the Draco volans. In-

stead of the osseous belts for the anterior and” posterior.

extremities, we find some imperfect rudiments of the bones

of the Shoulder and Pe!vis in those Serpents only which
resgnt traces of a Sternum.,

§.#196. The Head in &erpems approximates, on the
one hand, to that of Fishes, in respeet to the great mobility,
and multiplicity of the bones of thg Jaws; and on the other
to that of Frogs and Salamanders, with regard to the small
size of the true Cranium, which is surrounded by the broad
and slender arches of the Jaws. The composition of the
Cranium is the same’as in the preceding Order. The
Occeipital Bone consists of four pieces, and has a single
articular condyle. The Parietal Bones (fig. VIl.<b.) are
larger than the Frontal Bones (fig. VIL c.), and are united
at an early period of life. The body. of the Sphenoid
Bone is clongated anteriorly into a process frequently
cartilaginous, and apparently supplying the place of the
Vomer. An Ethmoid Bone closing the cavity of the Cra-
nium anteriorly is wanting here as well as in the preceding
Order. The Temporal Bones are here again interposed
between the first and second cranial vertebra, and are arti-
culated with the lower Jaw by the intermedium of the Ossa
quadrata. (Fig. VIL.m.) The Organ of Hearing is en=~
closed within ghe Temporal Bone; by which means the
cranial cavity, already small, and immediately continuous
with the spinal canal, is still further reduced in capacity.
The floor of the cavity of the Cranium has a considerable
depression for the reception of a protuberance of the me-
dulla oblongata. ! :

© §.197. The bones of the Face consist of ‘two Nasal
Bones (fig. VIL e.); two Lachrymal Bones, forming the
anterior boundary of the Orbit, and of considerable size
(fig. VIL d.); two small and edentulous Intermaxillary
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Bones (fig. VII. g.); and two short superior Maxillary
Bones (fig. V1L £), having a moveable connection by means
of a separate piece of bone with the Palate Bones. In
Serpents which ave not venomous the superior Maxillary
Bone is provided witha long row of teeth; on the contrary,
in those which are so, there is only the large poison:fang
con eazh side. The Palate Bones are tolerably moveable,
and consist on each side of three picces; the longest of
which is beset with a row of sharp teeth, and is directed
backwards, so as to be connected with the apparatus for
the articulation of the lower Jaw. (Fig. VIL h.) Lastly,
the formation of the Orbit, which here also is continuous

with the temporal fossa, is assisted by the Malar Bone -

(fig. VIL o.) placed at its posterior side.

§- 198. The apparatus for the articulation of the lower

Jaw consists of 2 process of the Temporal Bone and an
oblong Os guadratum, shaped like a Clavicle: the most
remarkable circumstance in the latter is, that the Columella
(to be described with the Organ of Hearing), which here
supplies the place of the Stapes, is connected with it in the
artieglation of the lower Jaw. (Figs VIL Lm.n.) The
lower Jaw itself is provided with strong teeth, and consists
of two rami,. each of which again is usually composed of
several pieces. The two rami are occasionally connected
by ligament only, and by their consequent capability of
vielding, contribute to the dilatation of the fauces, asin the
Boa constrictor. (Fig. VIL i.) A separate tuberele is found
in the lower Jaw, behind the articulating surface for the
process of the Temporal Bone, and serves for the attach-
ment of some of the muscles dcpzeséing the lower Jaw.

D. Lazanns. ¢ Sauwria.)
§199. As the Batrachian Order commences with the

Genera Siren and Proteus, animals resembling I'ishes, or'
] rb
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cather the larve of Frogs, so.likewise the, first Genera of
this Order, e. g. Chalcides and Seps, form an'evident
transition from Serpents to Lizards; small external organs
of locomotion lere first projecting’ from a body precisely
resempling that of Serpents. [In the succeeding Genera we
find these extremities gradually more developed; nay, in
the very remarkable skeleton of a fossil flying ampicbious .
animal, depicted by Cuvier, in the Aunales du Musée,
vol. xiii. we are supplied with an instance, ia which the
anterior extremities appear to be formed into Wings, thus
furnishing a perfect transition to the succeeding Class of
Birds. It isnot less remarkable, that inan animal of the
" present creation, Draco voldns, the Ribs themselves, which
«in Serpents served to a certain extent as organs of inotion
(§. 195), project from the Trunk, and, at the same time
that they are connected by a membrane fer flying, admit of
considerable extent of mqtion. ‘We have here, however,
to turn our attention to the different forms of the various
species’ of this Order. .

§. 200. As to the bones of the Trunk, it is worthy of
notice, that here, for the first timé in the series of animals,
we are enabled to distinguish cervical, dorsal, lymbar, sacral,
and eaudal vertebre ; the division of the Trunk into sepa-
rate regions being a necessary consequence of the more
perfect developement of the Skeleton in general. The
number of vertebre is variable; the cervical, however,
very generally amount to seven. In the Lacerta iguana
there are five cervical, 11 dorsal, 9 lumbar, 2 sacral, and
79 candal vertebrae: in the Crocodile of the Nile there
are 1 cervical, 12 dorgal, 5 lumbar, 2 sacral, and 34
caudal. : '

§.201. In Lizards, was in Serpents, the vertebra are
articulated by socket joints, the articular condyle being

“placed in the same manker ate the lower end of each ver-
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tebra. (Fig. XIV. C.D.) In the cervical vertebre of the

Crocodile we have to notice the long lateral transverse
processes (fig. XIV. A. d.), attached only by cartilage,
putting on the appearanze of small false ribs, and impeding
the lateral motion of the neck. The caudal vertebrie; on
the contrary, are distinguishe'a by having a spinous process
(fig. XIV. D. C. c.); also attached by- cartilage alone, on
the under surface of each; in which respect they present
an analogy to the similar structure of Fishes.* (§. 162.)
The transverse processes of the sacral vertebre in the Cro-
codile, as in the Rana pipa, are particularly broad, and
sexve to support the Ilia. The lumbar are distinguished

from the dorsal vertebra by the absence of articular sur- -

faces for the Ribs.t

§. 202. The number of Ribs varies in the different
species : thus in the Canjeleon there are 17, and in the Cro-
codile 12, pairs. They are uniformly articulated with the
transverse processes of the vertebre ; nay, occasionally, as
the four first pairs in the Crocodile, connected by two rami
with tivo of the processes. (Fig. XIV. B.) Anteriorly, the
Ribs are partly connected with a Sternum ; some, however,
alwa;'s remaining unattachz'd, in the manner of false Ribs.
In the Crocodile, the two first and the two last pairs are false;

* Cuvier, Obsercations sur I' Ostéologie des Crocodiles vivans, in Axnales
du Musée, vol, xii.

f'*ln Crocodiles, the vertebre, the caudal excepted, consist of two por-
tions, the body und dreh, connected by suture, In the Geckoes, the body of

cach vertebry, like those of Fishes, presents a funnel-shaped depression,

filled with fitvo-cartilaginous matter.  The saeral vertehre ure distinguished
from the  rest by their greater hreadth and thickness; not only their hndicf.
but'also theiz transverse processes are united together. so as to form an arfi-
cular surface for the reception of the Ossa ik, By means of this union of
the outer ends of the transverse processes, e fossa between the two ver-
tebrie is converted into a saeral foramen. (n;lncn:l.. Vergl, Anat. th.ij,
abth, 1, &, 426.)— Translator. 4 "

-
"




2 157
the Sternum, on the contrary, is brolt;ngcd'posteriorly Aa‘;.ﬁy‘
as the bones of the Pubis, having attached to it five pairs of
eylindrical cartilaginous arcs, which serve to support the
anterior surface of the abdomen. The abdominal Ribs of
the Flying ‘Lizard, Draco fans, are peculiarly remark-
able : they consist of eight pairs; which, instead of being
directed towards the Sternum, project from the boci'y on
each side, and by means of a tltin membrane expanded
over them, assume the appearance of external organs of
motion, and thus present the more perfect developement of
the mobility of the Rihs, already noticed as occasionally

. occurring in Serpents.” =

§. 203. The head in Lizards, and particularly in the
“larger species, such as the Crocodile, is distinguished from
that of Serpents—surrounded by slender and moveable
maxillary arches—almost in the“ same points, that the
head of the Turtle differs from that of the Frog, & e. by.
the greater breadth, firmness, and solidity, of the indivi-
dual bones. The Cranium of the Crocodile, which we may
select as a specimen of its form in the entire Order, is
always disproportionately small &is compared with the liead :
its cavity is an immediate continuation of the vertebral
canal; and, consequently, the Foramen mag?mm, which
has one large articular condyle on its lower edge, is always
placed on the posterior vertical plane of the occipital
bone. The composition of the Cranium is the same as

« In some Gengra, e g. Chamileon and Polychrus, the greater number
of the posterior Ribs are connected in the mesial line by ligament without
the interposition of & Sternum.  In the Gecko fimbriatus, of 17 ribs, the
four anterior alone are connected with the short and broad Sternum, The
13 posterior pairs meet in the mesial line ; and at the point of union cach
puir gives off anteriorly & small epine, which in. no instance reaches to the
jupction of the pait of Ribs in front. The spine is wanting in the last paic

~in front of the Puhes ; but instepd therg is a little hook detached from the
posterior margin, (MECKEL, L c. & 438.)—Translator,
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in the preceding Order. The Parietal Bones, mistaken by
Georrnrox® for Frontal Bones, form but a single masy
(fig- X. b.); and near this long narrow piece of bone there
are two round apertures’ (fig. X..s.) on the upper surface
of the Cranium, leading to the temporal fossee, which are
separated from the Orbits by a zygomatic proeess. * The
* Frontil Bonc,.also, (fig. X. ¢.) placed between the Orbits,
is composed of a single picee only; but is not on that
account to bé viewed as an Ethmoid Bone, according to
GEOFrRoY's idea. In the Sphenoid Bone it is easy to dis-
tinguish the great alse belonging to the second cranial ver-
tebra from the lesser belonging to the third. The anterior

portion of the body of the bone itself is separate from the

posterior, and projects like a little Vomer into the space ”
between the Orbits. The Prerygoid processes, or poste-
rior Palate Bones, are very wide, and attach themselves to
‘the antéfior Palate Bones, forming a broad plate, on which
we remark the posterior opening of the long nasal canal.
(Fig. XTI r.) Lastly, the Temporal Bones are inserted
between the first and second cranial vertebra; only a small
portion, however, appears 2s a pars squamosa on the upper
surface of the cranium; an equally small pars petrosa in-
cludes the Organs of Hearing; whilst the bulk of the
bone is directed downwards and backwards, in the form of
‘a fixed Os quadratum, serving for the articulation of the
lower Jaw. (Fig. X. XL m.)t

§ 204. The bones of the face are much elongated

* Awnales du Musée, tom, x. p, 249,

+ Inthe Gavials, all the part of the Sphenoid situated above the Pa!a".-g
Bones suddenly expands into a large vesicular cavity, without any mesial
septum, and projecting upwards and outwardg on each side. They are
expansions of the nasal cavities, and are but imperfectly developed in young
individuals, [In Crocodiles there is merely an imperfect ‘mdiment of them, .
(Meckex, L ¢, 8, 526,)— Translator, ] .

>
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anteriorly, (less so, however; in young individugls,) and
consist of the following. Next to and below the anteridr
angle of the Frontal Bone are two pieces of bone, convex
externally, in contact with the Palate Bones inferiorly,
" and forming a circle for the passage of the Olfactory
Neryés. They may be considered as an'Ethmoid Bone
(fig- X. p.); with which, as it appedrs in Frogs (§-183), -
they coincide pretty perfectly.  In contact with them, on
the outer sides, are the Lachrymal Bones, edch of which
contains a lachrymal: canal. (Fig. X. d.)* More ante-
* riorly are placed the broad and strong superior Maxillary
_and Intermaxillary Bones, provided with sharp teeth (fig.
X. XI. £ g.), and also the long Nasal Bones, (Fig. X. e.)
“The nostril is placed superiorly at the extremity ‘of the
upper Jaw, where the long and narrow nasal canal com-
mences. Somewhat more posteriorly the latter is divided
into two passages by two slender and tubular bones; repre-
senting the Ossa turbinata, which were deficient in the pre-
ceding Orders. Inferiorly, these canals are clesed Dy the
Palate Bones (fig. XI.’h.); which are united posteriorly to
a broagl Jamina of bone, compleqi.né the outlet of the masal
canal, and connected with the bone we have .compared  to
Ossa turbinata. They may be viewed either s posterior
Palate Bones, or as the internal Pterygoid Processes; be-
cause, though often present in other cases as detached
pieces of bone, they are here, almost as in Man, united at
a very early period with the Sphenoid Bone. " The Zygo-
matic Bones (fig. X. 0.) on each side form the lower edges
of the Orbits; and whilst they are attached anteriorly to
the posterior edge of the Lachrymal Bone, are connected
posteriorly by three processes, partly with the Parietal and
* They heve been called’ s0° by Cuvien and ‘GeorvrOY with propriety 3

fors ns they contain the lachrymal ducts, there is less reason to consider them,
as Spix ( Cephaloganesis, p. 26) has doney Malar Bones,
s
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Tempotal Bones; ﬁ)iirtly with the process of the Temporal

‘Bone corresponding to the Os quadratum, and partly with.

the posterior Pzil_alte Boxge. The lower Jaw (fig. X, i),
the sizé of .which in the full-grown Crocodile pretty nearly

equals that of the superior Maxilla, uniformly consists of .

two Rami,* each of which again is composed of six or

* seven pieces;. has a row of sharp teeth, and behind the

articulating surface a strong and nearly hook-shaped pro-
cess (fig. X.J, alrcady noticed in Serpents.  (§. 198.)

§ 205. The general form of the Cranium and Head in
other Genera of this Order varies considerably in many

particulars from that of the Crocodile. The vertex in
the Chameleon, for instanee, is provided with a highly pro-
jecting Crista; the superior Maxilla is much shorter in’

most Lizards than in Crocodiles, and the cavity of the Cra-
nium’ comparatively mdre spacious; a kind of Coronoid

. Process, alse, is usually found in front of the articulating

surface. The connections of the Bones remain, however,
essentially in pretty much the same condition ; and it there-
fore appears unnecessary to enter into a minute detail of
the jess important variations. 3

§. 206. Asto the Extremities, the Bones composing
them coincide in most particulars with those found in the
Chelonia. The Secapular region, or osseous belt for the
support of the anterior extremities, heresconsists merely of
a Scapula and Clavicle; of which the former is usually
much elongated. In the Crocodile, the Clavicle resembles
the Seapula in form; in others, on the contrary, as the

* The eomposition of the lower jaw in the superior animals by two rari,
often connected only by ligament, presents a close apulogy to the structure

gf the Juws in the Articulata, the separation between which is in the mesiul
line of the body, and their motion cansequently'from side to side.  We shall

hereafter huve occasion to advert to this structure in treating of the Organis, . |

of Digestion i those animals,

4
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Teacerta iguana, itis slnorfq)‘,' and ‘nnoi“'é“é:madi:angulai'.j.b'ﬂm
v Humerus, for instance, in the Crocodile is nearly of dhe
. & . same shape as in Man; the Ulna is stron‘g:, but has not an
« Olecranon; the Radius és more slender, shorter, and tole- 3
rably moveable. In the Ceocodile, the Carpal Bones aré &
four, and the Metacarpal five, in number. There are
two Phalanges- in the Thumb, three in the second i?inger,"
in the third and longest four, fouwin the fourth, and in the
fifth, which is smaller, three. There are not any nailson
the fourth and fifth Fingers. In the Chameleon, the three
outer Fingers are opposed to the two inner in the manner
_of a Thumb, by which means the hand is well adapted for
grasping twigs. . ;
* § 207. The disposition of the pelvic region, or osseous
A belt snp[)orting the posteri_or. extremities, agrees in most
points with that of the Pelvis in tife Chelonia. In thé Cro-
codile, the Ilium (fig. XIIL t.) is attached bya broad edg=.
to the Sacrum. The Ischium, on the contrary, has nearly
the shape of a Clavicle; and, as in Tortoises, (§»193,)
unites with the opposite one, in order to close the anterior
side of the Pelvis. The Os Pubis, also, as in many Génera
of that Order, has a process extending towards'the Sternum.
(Fig. XIIL u.) It is quite distinct from the Ischium,
having a moveable articulation with it on each side of the
anterior symphisis of the Pelvis, its posterior extremity at
the same time receiving the inferior cartilaginous abdominal
Ribs. The Femur is usually somewhat S shaped, and has
neither Trochanters nor a distinct neck “for the suppoit of
the articular head. The Leg consists of a Tibia and
& Fibula. In the Crocodile there are three little bones in the
PP Tarsus besides the Astragalus and Os Caleis. There are
also four Metatarsal Bones; the innermost of which has
two Phalanges attached to it, the second three, the third
“ and fourth four each. The l&st Toe has not any Nail,

s VOL.L M ]
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In the common Lizard there are five Metatarsal Bones;

the'Toes on which are so arranged, that the first has two \

Phalanges, the second three, the third four, the fourth five, A 2

* and the fifth four.® Y . .
, . " 2 >

. * The head of the Femur in the Sauriais not perfectly spherical, bitt, ont :

' the contrary, much broader'from within outwards than from before back-
wards. In Crocodiles, and in the Iguana, there are strong inter-articular
ligaments in the I¥'p-joint. In the knee-joint, also, there are' two strong erucial
ligaments, and two annufar inter-articular cartilages connected with the cap-
sule. (Mecker, Le 4%0.) 4

The present is also the most suitable op‘portlmi:y for the attempt to -
give a general idea of the principal peculiarities of the fossil remains of the |
skeletons of two,extinct Genera of Arimals, (Ichthyosaurus and Plesio- L
sauras) ;. which &'«nt, in a very remarkable manner, a combination of the
characters proper to Fislres and Saurian Reptiles. :

_In the Ichthyosayri the number of vertebr i from 80 to 90, or even up-
wards.. In shape they are flattencd, their transvese diameter being greater LA
than tifeSn,tudinal, or axis: the anterior and posterior surfaces are con- « .
éave, as in Fishes. The annular part is dhtinet from the body, but articu- st
lated or united to it on cach side. The spinous processes are. considerable,
and form nearly a continnous ridge alove the spine, each having a horizontal
projection on the front part corresponding to & depression in the process im- .
mediately before it. There are'ot any proper tansverse processes ; but, in i

-

a certain number of vertebrm, the dody has two tubercles on each side, near
its posterior margin : of these, the upper is convex, is nearest to the annular
part of thervertébra, and s articulated with the tubercle of the Rib; the othier
is lower on the body of the vertebra, coneave, and articulated with the head
of the Rib. Indlelowgrpa:t'ofthespinfhaﬂu'innthmmopmcemgup ; A
dually approximate, 80 4s to form @ single one. . .
The Ribs, whicl are very numerous, being present in the whole extent
from the head to the pelvis, are very slender, and rather triangular : they are
bifurcated above, and attachied to the vertebr by a tubercle and a head. Those
of the neek and loins were probably short, but the greater number appear to :
Baye come in contact with each other inferiorly. rip :
The bones of the Head,—distinguished by the enormous size of the Onit,
~—of the Sternum, and Shoulder, are essentially similar _ao‘tboaeof Sauria.
The Humerus is short and thick : the bones of the fore-arm are short, flat,
and enter into the composition of the Fin or Piddle, The Carpus has three
ranges of bones ; of which the first contains three, and the other two four
each. The rest of the oval Fin or Paddle is formed by five or six ranges of
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Secrion 111 * Of the Skeleton in Birds.
®

§- 208. The Class of Birds approximates very closely in°
its form to the Genera of the preceding Class. In fact,

we might be induced to think that one general type go-
verned the formation of both, were it not for some remark-

able modifications in Bi_rds, depending partly on the highly

)

fiattened, irregularly cuboida) bones, gradually diminishing in size and num-
Jber to its apex.  The whole of the posterior extremity appears to liave been

more feeble, and is less perfeetly known than the anterior. The Femur is

shorter and smaller than the Humerus ; the Tibia and Pibula are flattened.

The Carpus has two ranges ; the first contaﬁung three, aml thg_;e?ond five,

bones: it is succeeded by five nnges, like those of the antesi extremity,

the same manner decreasing insize to the apex. "

In the Plesiosauri, the vertebre ave distinguished by the presence of two
little oval fosse on their lower surfaces. The anterior and postefior sur-
faces of the hodies are much Iéss concave ﬂmn in the Tchthyosauri, and even
become somewhat convex in their central rt. As the vertebre are placed
farther back in the column, transverse processes are gradually, developed upon
them. The total number of vertebre is nearly 93mofwhmbﬂw cervical form
3 lllge proportion, amounting at least to 35. The dorsal and caudal regions,
particularly the latter, appear to hnve been proportionally short. The head,
also, elevated above the trunk byﬂ»eelong-tedneck, is small. The Ribs
have each but a single head, articulated to a transverse process, They are
composed of two portions, a dorsal and a sternal ; the stefnal portions of
each side appear to have been conmected to their fellows by a transverse
piece.

The extremities are more elongated and pointed than in the Ichthyosauri.
Their principal peculiarities are found in the Fin or Paddle : in addition to
the flattened Carpus and Tarsus, ‘each of these is formed by five longitudinal
rows of phalanges, like those in the extremities of Cetacen, and containing a
number of seperate bones ; wivch in the different fingers of the anterior ex-
tremity, varies from 4 to more than 7, and in the posterior, from 4 to more
tuan 10.  (Homz, Phil. Trans. 1814, W19, &c.; Coxyreane, Geolog.
Trans. v. ; Cuvies, Ossemens Fossiles, v. p. 2,)—=Translator,
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advanced organization of the respiratory and locomotive
systems, and partly on the greater degree of developement
of the Brain as compared«with the Spinal Marrow. »-
§. 209. As to the Skeleton in particular, its form is
much more uniform in the Genera of this than of the’pre-
‘ceding”Classes; on which account, and also because of its’
coincidence with the Skeleton of the Amphibia, it will be
a matter of comparative facility to give a description of it.
As to the modifications which the Skeleton of Birds under-
goes as a consequence of the highly advanced organization
of individual Systems and Organs, ﬂnex may be reduced to
the following principal heads: ) :
1st,* As to the Skeleton in general, most parts of ity
instead of being filled with Medulla, as in other animals,
receive.air into their cells, or into large cavities contained X
withifi ‘diewm,, being provided with distinet apertures for its -
admission and expulsion. ‘This remarkable disposition,
which, as we shall hereafter find, is a repetition of the
respiratory organization of Insects, is only gradually deve- ..
loped in each individual in proportion as the body in general
attains to its ultimate degree of perfection. The extent
to which it arrives is also not the same in all Species; for,
according to Nirzscn,® these air cavities are found in but
few of the bones of Rails, Penguins, &e.; whilst, on the
contrary, in the Storks, Pelicans, &c. all the bones capable ~
of receiving air are found actually filled with it. This
organization has often been viewed merely as a means of
facilitating flight ; but as we find that younj birds are per-
fectly well able to fly before these cavities are formed, the
fallacy of that teleological explanation is readily exposed.
24, The Trunk is distinguished by a Thorax, whichis gl
so perfectly closed in various directions, as to remind us of
the eompactness of the cayity of the Trunk in the Chelg- .
* Osteographische Beytriige zur Naturgeschichte der Vodd. Niirnberg, 1811, ,
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nian Amphibia; the mobility of the Ribs; howevey, deficient
in the latter, is here considerable, and consequently we here
first find a Thorax perfectly suited to its proper office.
3d, The anterior extrgmities afe transformed into Wings;
and, . consequently, as the result of an extraordinary deve-
lopement of respiration and of the pectoral region, we find
the pectoral extremities converted*into Organs (Wings)s
which, where they first presenfed themselves, might be
considered an evident developement of respiratory orgavs,
# e of the laminz «f the Gills. (See §. 150.)
4¢h, Lastly, as to the Head, we find the Bones of the
Cranium distinguished by being arched into a larger and
more spherical cavity, ro longer continuous in a direct
liorizontal line with the vertebral canal ; whilst,” on the
other hand, the form and connections of the Bones of the
Face are such as to occupy nearly an intermediate position
between those of Tortoises and Serpents.® "™~
§. 210. The veftebral column of Birds so far resemblcs
that of Tortoises, that only the caudal, and more partjcularly
the numerous cervical vertebrw, have true articulations
admitting of motion. The darsal and sacral vertebres, on
the contrary, even when they dre not consolidated, are con-
nected by strong ligaments, so as to form “an .inflexible
column. (In the Ostrich and Cassowary alone the dorsal
ﬂebraa are moveable.) This disposition, on the one
lmnd, by the sohdlty it affords to the trunk, facilitates the
flight of the Bird, and on tlie other, by the length and

+ The bones of Birds admit air into their cavities, not only in those
species that fly, but also in those that swim or run with rapidity, . g. Stru-
thio, Casuarius, Rhea, AP""‘O‘""C’ vAlea impennis, &c. ; hence there does
not appear to be any sufficient feason for doubting, that one at least umong
the objects of this pmvmon i8 to favour the motions of this Class of Animals
in air or water, by giving therfi a greater degree of buoyaney, and by the di-

.minution of their relative weight resulting from the increase of surfnce.—

Translator. p b
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flexibility of the neck in some degree compensates for the
incdpability of the anterior extremities for seizing or feeling
objects.

§. 211, The nulmber of the vertebra, as well as their
form, is subject to many variefies. In the Strix wluja I
find 12 cervical, 8 dorsal, 12 sacral, and 8 caudal vertelra.
in the Valtur cinereus, 12 cervical, 8 dorsal, 12 sacral and
7 caudal: in the Hirundo gpus, 11 cervical, 8 dorsal, 8'sa-
cral, and 7 cardal: in the Dove (Columba amas), 12 cer-
vieal, 7 dorsal, 12 sacral, and 7 caufal: in the Heron
« (Ardea cinerea), 18 cervical, 7 dors.d, 10 sacral, and 7
~caudal. Astothe form of the vertebrie, the bodies of those
* in the neck, more particularly of long-necked birds, are
much eiongixted, and connected with each other by flat
ginglymoid joints, the motion of which is chiefly confined
to flexion anteriorly and posteriorly. “The upper extre-
mity of eaclr yertebra, excepting the nearly annular Atlas
and the Dentata, Mas a transverse process on each side ;
chiefly remarkable by its being perforated (Tab. XIV.* fig.
XIIL b. b. b.), and, with the assistarce of the inferior arti-
culating process of the arch of the vertebra, forming a
canal, which, . running along each side of the cervical ver-
tebra, includes the vcrtebral artery and the cervical part of
the Sympathetic Nerve. In Birds having long ecervical
vertebrie, however, this canal is incomplete, the transverse
processes forming merely rings, and being scparated from
each other by considerable intervals. This canal is found
in the same form in all animals from Birds up to Man: we
must seek for the first type of it, however, in the inferior

:ertebm] canal containing the Aorta in Fishes. (§ 162—
=)0

* The following references are all to this Plate.
T Ttisto be ohserved, that, under the common name of sacral vertelis

are confounded in the text the lumiar and the sicral proberly so called; for ~
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§. 212. These transverse. processes frequently project
: anteriorly above the bodies of the vertebre, forming -a
N & groove along their anterior surface. They have also spinous
' processes (fig. XIIL. e.) pointing downwards, one being
attached to the inferior edge of a transverse process on

each side. They are occasionally but small, though some-

times tolerably long, resembling the inferior appendices of ;

the cervical vertebree of the Crocodile (§. 201), and like

them, becoming larger on the lower vertebra, pass almost

insensibly into the superior false Ribs. (Fig. XVI. g.) The

posterior or true spin.us processes of the cervical vertebrz

are perfectly formed only on the lower and upper vertebrz,

but are not any where of fery considerable size. Lastly,, *

. the structure of the cervical vertebra collectively, with

relation to their joints and processes, is such as to permit in.
A the inferior pert of the neck of flexion backwards, alone,
and forwards in the superior, the S shaped figure of the

whole neck being the result of these two motions. 4

§. 213. Of the dorsal vertebrz, the two first which sup-

. port the false Ribs (though there is sometimes only one of

though all ere soon consolidated togeth:ce, yet there are sufficient means of
diserimination in the situations and connection of each class, The smallest
n‘m of these sacro-lumbar vertebre is 8or 9, in Singing Birds ; the
eatest, 20 to 24, in Ostriches. X

[ is also an e=ror in confounding together two different canals in the
cervical vertebre, which do mot always exist in the sasme cases, The
first and most common form Tesults from the perforation of the root of the
transverse process of each side; and containg the vertebrul vessels and
branches of the sympatlictic.  The second kind is much less commori, and |
usually exists only in o small number of the upper cervical vertebr=: it is
formed by the perforation of the roots of the infesior spinous processes of the -
corvical vertebrm, when they exist, thereby converting into a caral the fossa
on the anterior surface of those vertebra for the reception of the Carotid
Asteries. Tt is evident that’only this less commen form corresponds to the
vartebral canal for the reception of the Aorta in Fishes, (Mecker, Vergl

©© * Anat. th, ii. abth, %, s, 31-37.)~Translor.
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these) ars so'mgewh'n‘gumovcnblé, and have a écner:nl resem-
blance to the eervieal vertelirze; the others, on the contrary,
have greater peculiarities. ' They have posterior spinous.
processes, which are large and quadrangular, and often con-
solidated into a single ridge. (Fig. L e) Anteriorly; also,
they lave spinous processes (fig. I ¢.%) projecting “into
* the Tliorax between the Lungs. Tn some species, as Strix
wluda and Vultur cinereuss they are but small; in others, on
the contrary, as the Martin and Dove, they are large,
proceed from several of the vertebrae, “and are consolidated
in the same manner as the posteriorSpinous processes. The
transverse processes are very broad, and generally conso-
“ lidated into lateral ridges; to which the external articular
tubercles of the Ribs are attached, whilst the internal and
“smaller ones are articulated with the superior extremity of
the Liiiy of the yertebra itself. Tlere is always, therefore,
a round aperture between the two articular processes of each
Rib and the body ‘of the vertebra, closed by a fibrous mem-
brane (fig. XVI. k), a structure already remarked in some

of the dorsal vertebra of the Crocodile. (§. 202.) These”

apeftures, if they w_ere“mt closed, would form a kind of

- canal at each side of the Spine, of whicl the lateral canals
of the cervial vertebre might be considered as continuatipns.
This view also of the dorsal vertebree, and their connection
with the Ribs, affords an additional reason for considering
as rudiments of Ribs the processes attached to the cervical

. vertebre (§. 212), and coh‘trihnting to form the apertures
exisiing in their transverse pirocesses.

- §:214. The sacral vertebrm are so early consolidated

“together, and with the Iliarand dorsal vertebrw into one

mass, that \ml?[requently able to detofmine their num-

ber only by t wher of sacral foramina.  The protube-
rance on the infier surface of the Sacrum (fig. XX. XX{))
is also remm-k?xlgi;. and, &s will" be shewnhereafter, cor-

i

»
i
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rcs.p.op(_ls to .an’ enlargement of the 'sp_ipnl marrowy, in this
situation.  The’caudal vertebra are very short, and have
small spinous processes on hoth surfaces: the last is placed
perpendicularly, like the last cautlal verfebra in Fishes (§.
162), and in shape resembleg a ploughshare. (Fig. I. h:) -

v §.¢215. The Thorax of Birds, in regard to the manner

~in whichit is closed, its mobility, and extent, may be'iooked ¢
on as the most complete in the animal kingdom, thus accord- *

ing with the fact, that the extent and energy ‘of respiration
are greater here thin in any others of the superior Classes

of Animals. In it w2 find combined the mechanism of .

motion of the bones supporting the Gills or the Thorax of

Fishes, the solidity of tlie Sternum and dorsal region ofs ',‘n‘ ’

Tortoises, and the mode of articulation o the Ribs in
Lizards. The number of Ribs depgnds on that of the
dorsal vertebrae, and hence rarelysexceeds from 7 to 8 or
9 pairs; in the Cassowary alone there are 11 Generally °

only from 4 to 6 pairs reach the Sternum; but, as was

before remarked in several Lizards (§. 202), the false Ribs

~ are here situated above, and not as in Man, below the true

ones. (Fig. I. XVL) The true Ribs each consist of two

long flat pieces, of which the:anterigr is connected with *

the Sternum, and the posterior, in the maner already
described (§. 218), with the dorsal vertebre. The two
pieces meet at rather an acute angle pointing backwards

(fig. L. XVL), in the. same manver as the bones of the « -«

Gills in several Fishes (§.165); and by the. increase or.
diminution of this ;> shaped junction, the large and flat
Sternum is removed farther from or brought nearer to
the Spine, and the cu'vity-of:. the Thorax in an equal
degree enlarged or lessened. At the dorsal part of the

true Ribs, except the Jast, and also’on the lowest of the,
.upper false Ribs, there is a process pointing backwards

and obliquely outwards® (fig.sl.) ; which being postcrio,rly

'3 X .

.~

¢
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applied to the Rib immediately below it, assists in steadying
the lateral parietes of the Thorax.* ;

§ 216. The remarkable size of the Sternum in this
Class has been akeady nroticed several times :f its shape is
that of an oblong shield, witl'x a ridge projecting more or
less from its external convex surface. This ridge or crista

« serves chiefly for the attachment of the muscles of the
Wings, and is wanting in those birds only which do not
fly,—the Cassowary and Ostrich (fig. XV.) for instance.
The Sternum is sloped obliquely on each side of its ante-
tior extremity for the reception of it Clavicle, and in the
middle is connected with the Fork-bone, either immediately,

* /4 or by means of ligaments. (Fig. XVL) The sternal ex~ *
tremities of the true Ribs are also attached to it on each.
side ; whilst posteriorly it is provided with several processes,
‘whicly_form diStinet rudjments of false posterior sternal LS
‘Ribs, and are analogous to similar parts already noticed in
the Crocodile. (§- 202.) Two such pr&esses on each side
are usually connected at their extremities, forming a cir-
cular aperture, which is closed by a membranous expan- '«
sion,, and in that manner contributes to increase the extent
of the sternal region. AlF the bones of the trunk hitherto
noticed, except the first cervical vertebra, contain air

. within their cells, and are provided with several apertures
for its admission. In the male wild Swan (Anas eygnus)
« and Crane (Ardea grus), however, the structure of the
‘Sternum deserves particular notice, for instead of being

>

* A similar process is also found on the sbdominal Ribs of some Fishes

(5. 163), with this difference, however, that in them it is directed d
wards, o
t Its size, however, is less considerable in the Osirich and Cassowary ;
, 30 in several of the Grallie, the Coot for instance, the Sterpum app
@uch smaller and narrower thin usual, y

“
'
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merely devoted to the reception of air, it actually incloses
several long convolutions of the Trachea.|| ‘
§. 217. The Head in Birds is composed of nearly the
same bones as in Amphibia. The< Cranium is here more
spaciops, and forms a cavity closely adapted” to the shape
of tho Brain, and ascending obliquely upwards. (Fig. V.)s
1t consists of the following bones: the first cranial vestebra |
is formed by the Occipital Bone, which, asin Fishes, con- |
sists of four pieces. (Fig. IL ¢.c.® e.**) The ozcipital fora- 3
men is no longer absclutely in the posterior surface of the
skull, but is placed mo.¢ inferiorly ; and, as in most of the
Amphibia, there is only a single articular condyle. (Fig.

* X.a.*) The second cranidfi vertebra consists of the two

«Parictal Bones (fig. IL. b.), and the broad pos‘ieﬁor part of
the Sphenoid Bone (fig. II. g.); which is generally conso-
lidated with the anferior portion, .the young Ostrich, ac-
cording to GEOFFROY,+ alone forming an exception (I'ig-
XIL) Evenin very young individuals the body is conso-
lidated with the great lateral ale of the bone. The Tem-

{| The Sternum is proportionally most developed in Cypselus apus, andin
the Humming Birds, perticularly Trochilis. Tn the latter it covers dlmost
the whole extent of the abdomen, and does mot present any apertures. In
most Gralle, e. . Ardes, Grus, Fulica, Rallus, Phenicopterss, the Sternum
s shott and narrow, the deficiency of size being compensated by the great
developement of its ridge. In the Nandu (Struthio rkea) it is arched ; in
the Cassowary, nearly ; and in the Ostrich, perfectly fiat : in the Cassowary
it is elongated posteriorly into a spine. The cavity for the reception of the
Trachen is much less developed in the Wild Swan than in the Crane: inthe -
former, however, it occurs in both séxes, and not in the male alove. l'l‘hm
is only & rudiment of it in the tame Swan, and also in some Grall®, e. g.
Ciconia, and Galline. (Mecket. Vergl. Anat. th. ii. abth. il. 5 54;

Laruan, Mem. of the Linnean Society,iv, p. 106, )—Malnr..

t Annales du Musée, vol. x. ; Sur les Pieces rgcla Téte Osseuse, &e. : an
Essay in which there are wiiany errors as to the characters attached to the
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poral Bones (fig, IL. e. f.) are placed at each side of the
€ranium, and consist of a squamous part merely in contact
with the second vertebra between the Sphenoid and Parietal
Bones, and of a‘petrouspart closely connected with the side
of the Occipital Bone. 2 =

§- 218. The third cranial vertebra' is composed eof the

: Frontal Bones (fig. 1. a.), of the anterior lesser ale, and
the body (fig. IL g.*) of the Sphenoid Bone. The latter,
however, aswulready remarked, is almost completely conso-
lidated with the posterior part of the Bone, and contributes
but little to the formation of the erzial cavity, being elon-
gated in a pointed form between and below the two large

and closelyfpproximated Orhids, and being provided supe- *

riorlyewith a groove for the reception of the vertical la-
mina of the Ethmoid Bone. The Frontal Bones are of
considerable size; form the superiof part of “the large
Orbits s and in the crested Fowl, in E:onsequence of a change
in the position of the great hemispheies of the Brain, are
raised into a tolerably large protuberance, having usually
one or more openings in it. The:lesser alw of the Sphe-
noid Bone are separate frgm the body, and placed at the
posterior side of the Orbit, bwhere they form a considerable
projection for the attachment of the muscles of the lower
Jaw. (Fig. IX. g.) In some instances this process meets

~ another arising from the Temporal Bone, thus leaving an
aperture through which the tendon of the temporal muscle
passés : such is the ease in the Domestic Fowl and Cock of
the Wood. 2 :

§:219. The bone which supplies the place of the Ethmoid,
or rather of its vertical lamina, contributes but little to the
formation of the cavity of the Cranium, and serves merely to
divide the canal for the passage of, the olfuctory nerves.
It forms, also, the septum hetween the Orbits; extends

Finferiorly to the groove in the antesior partsof the body of’
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the long and narrow Sphenoid; and terniinates superiorly
in an oblong quadrangular horizontal lamina, which sup- -
ports the extremity of the Frontal and the commencement
of the Nasal Bones, andtin young individuals is visible on
the eSternal surface of thee Cranium. (Fig. IL h.) In
several species, also,—the Cock of the Wood (Tetrao uro-
gallus)) and Faleo buteo, for instance,—I find an aliform pro-
cess on each side of the anterior eckre of the vertical lamina,
separating the Orbit from the nasal cavity, and forming a
rudiment of an Os Pinum. ;
All these cranial boites are united at a very early period
into one mass, serving to protect the brain. The Ostrich
‘(ﬁg. XI.) in some degree forms an exception. The ca-
vity of the Cranium is more globular than in the preceding
Class of Animals: it consists of a posterior smaller fossa for
the lodgment of the Cerebellum,’ (fig. V. b.), andof an
anterior larger one for the hemispheres of the Cerebrum,
(fig. V. @) The internal surface every where corresponds
closely fo the external surface of the Brain. In the Cock
of the Wood there is a small bony falciform process. The
Occipital Foramen is usually ort the posterior surface df the
Cranium: in the Snipe, however, (fig. VIL) it is placed
in the middle of the base of the Cranium, as in Man. DBut
even in that instance the axis of the cavity is directed.
perpendicularly upwards, so that it forms a tolerably direct
continuation of the spinal Canal. The parietes of the
cranium are generally thick, though not solid, and are
hollowed out into numerous cells, separated by délicate
partitions, and filled with air through the medium of the
organ of Hearing.* . °
+ This cellular structuge js very remarkable in some kinds of Owls,
_(fig. TV.) in which 1 find between the delicate interna) and external Tables

one o two others intermediate and .concenuic; so that the surface ofn
section displays three or four rOws of small cells placed pretty regularly oné
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“§. 2200 In the Bones of the Face of Birds, the Superior
Maxilla, or upper part of the bill, deserves particular notice;
because in many species it possesses a degree of mobility
resembling that existing in some Fishes and Serpents. On
the outer and upper sides it cossists of the Nasal, (figIL. .
XL h.); Lachrymal, (fig. XL i.); Superior Maxillary

(fig. XL m.); and Intermaxillary Bones, (fig. XL f. g.)
Internally it is formed by the Palate Bones, (fig. X. e. i)
and the Vomer, (fiz. X. g.) Where the Nasal Bones and
the middle processes of the Intermaxilfary Bones, ascending
between the apertures of the nares,/are connected with the

Frontal and Ethmoid Bones, (fig, V. h.) they are usually very |

thin, and form an elastic lamina, which is the sole medium
of firm'connection between the upper portion of the Bill
and the Craniym.  The anterior Palate Bones and the
Vome:, (except when its'place is supplied by the anterior
extremiiy of ¢he body of the Sphenoid itself,) rest upon the
projecting spine of the sphenoid. They are not however
firmly attached to it, but admit of a certain degree of yield-
ing. Hence the upper bill is more or less moveable in
Propertion to the degree of elasticity of the Nasal Benes,
and of the middle processes of the Intermaxillary Bones.
§. 221. The Lachrymal Bones complete the Orbits in
front, and form several processes; the number of which,
however, is not the same in all cases. In the diurnal Birds
of prey, ome in particular ‘projects upwards above the
Orbit, not~nn§'requently having a lamina of bone (superei-
liary bone) at its extremity. (Fig. I b.) In sther species,
above another. T may here also mention, that a similar cellular strueture of
the cranial bones exists in several Ainphibia, particularly Lizards, whery
however it has been less noticed, and has no communicetion with the atmos.
phere. n the Cranium of the Iguana, e, g, (Tah. XL fig. XIL) there is a
:)"g.‘u Of this kind, the cellular partitions of which sppear through the trns.

t external Tablc, and led me at first to consider the ropf of the Cranium

s composed of numerous small and ii regular pieces of bone.,

:
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many aquatic birds, for example, this gpper process is
almost wholly wanting, and instead, an inferior one stands
out to a considerable distance, tarning backwards towards
the process of the Temporal Boric and the lesser ala of
thie Sehenoid; forming by ¢hat means a second strong
but ifperfect Zygoma. (Fig. X. h.) In the Woodeock
(Scolopax rusticola), where the large” Orbits and the com- -
pression. of the cavity of the Cranium downwards and
¥ backwards give a singular appearanco to ‘the general
form of the head, this superior Zygoma is very strong,
and completely closed;. whilst, on the contrary, the true
_ one is very short and weak. (Fig. VIL n.) The superior
Maxillary Bones are here extremely small: they are
1’ sedentulous, as is also the Bill;* in which respect they
\ &% are analogous to the Jaws of Tortoises. They are elon-
' gated posteriorly, almost as in Frogs, into a long and,very
slender process, forming the true Zygoma. Lo thé latter
* a second and thinner Bone, articulated with the Os qua-
dratum, i attached by the intermedium of a separate
piece. The two last portions of bone may be considered
as the Malar Bone (fig. VI. X.&h.), and connect the upper
part of the Bill with the Os quadratum externally, in the
same manner that the Palate Bones do_interndily.. ¢
§. 222. The Palate Bones in Birds are two anterior
(fig- X. i.), and two posterior (fig. X. e.); the former,
which correspond to the true Palate Bones in Man, are
tolerably long, complete the posterior aperture of the
nasal canal, and are generally consolidated anteriorly with
the upper part of the Bill, whilst posteriorly. they are con-
nected with the body of the Sphenoid in such a manner as
ad admits of motion backwards and forwards. The posterior

v .

* In somé aquatic Birds, ‘thé Goose for instance, the deficiency of teeth
.i6 dlmost completely compensated by the firm serrated edges of the upper
and lower Bill, F " ‘

f L i
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Palate Bones, seorrespondisg to” the’ internal Pterygoid
Processesin Man, aresmaller; have nearly the Slmpc of a
Secapula, whencg they were called by Herissant  Ossa
omoidea ; and are attachied by their broadest extremities to
the back of the anterior Pulate Bones, and to the point of
the' Sphenoid, whilst their narrow ends are connectetl with
 the Ossa quadrata. *
The nasal canals commence on each side at an aperture,
. bounded by-the Nasal and Intermaxillary Bones : they are
at first separated only by a memlgganous or cartilaginous
septum, but near their posterior apgtture the Vomer, resting
on the anterior Palate Bones, and connecting them with the
Sphenoid, completes the partifion. Within the canals, ~
particularly in Birds with long bills, we find projecting bony
vesicles, though sometimes only convoluted cartilages or
memtrane, supplying the place of the ‘Ossa turbinata.

§- 223. Here, as well as in Fisles, Chelonian and
Ophidian Amphibia, the lower Jaw s connected with the -
Cranjum by a bone to which Herissant has gives the name
of Os quadratum, (fig. I. m. VI iX. k. and XI. d.) lts
shage is in general irregilar; we may distinguish, however,
abody with an articular head for the reception of the lower

) Jaw, and two propesses'direct@'d upwards, of which one is
articulated with the temporal region of the Cranium, and
the other projects into the Orbit, affording attachment to

- several muscles. The Tympanum is closed anteriorly by
this bone, and the Membrana Tympani (as is also the case
in the Frog) partially attached to its posterior edge.
Hence it has been called by Georrroy Zympano-styloi-

Seix, on the contrary, considers it as analogous fo
the annular process of the Femporal Bone, which is a
Scparate bone in the human fastus. - According to my own
views, it is more probable that in‘M!%hm{l“ﬂ the Os quor
dratum is represented by *he Incus, one of the Bones of
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the internal ear, ‘which first ind unexpectedly appears in
that Class of Animals, and corresponds very closely with it
in 'po?!i%of shape. Thesmetamorphosis is, in fact, but slight;
‘we have only to conceive the ‘Os quadratum reduced in
sizey and included within she Membrane of the Tympa-
nuih, in order to see its coincidence with the Incus, and to
detect the true relations of the nature, form, and poﬂéit;ion of
the latter. 'This view of the subject will receive additional
support from the consideration of thes Cranium of Owls.
‘(Fig. VIIL) The Temporal Bone in them already forms
a large bony plate, arching over a part of the cavity of the
Tympanum, and even partially projecting'%vcr the Os qua-
dratum; thus making the transition to the bladder-like
Tympanum of Mammalia, and shewing the perfect coin-
cidence of the Incus with the Os quadratum.® :

§. 224. Asto the lower Jaw*(fig. V1. IX. i), or infe-
rior portion of the Bill, its shape varies considerably in
different species. 1ts two lateral rami are consolidated at

« The snalogy which it 4 here attempted to establish betweert the Os

Quadratum and the Incus of the Enr of Mymmalia, however specious it may
appear at first sight, is not caleulated to stand the test of a stricter examina-

tion. The appearance of the Incus in tlie Animal Serics is not so sudden as_

is iere represented, inasmuch as the previously single Ossimalum Auditus is
already divided in Birds. The clmhge of gize and Situation, too, is far from'(
being so inconsiderable as is stated in the text; for the Os Quadratum in
order to become the Incus, must be proportionally vastly reduced in size,
and must not only recede behind the membrane of the Tympanum, but also
become interposed among the pieees composing the chain of‘Auditory Bones:
the only circumstances, therefore, feft to support the anulogy are, the imper-
fect resemblance in the form of the two parts, and the peculiority in the
formation of the temporal region of Owls, as deseribed in the text. .« .~

. On the other hand, thereare suffident reasons for ndmilting the concc:,.
ness of the view which G. ST. HitAmEe an.d others entertain of the cha-
racter of this part; according to which it conu;:onds to the tympanal piece
of the Temporal Bone of ‘Mathmalia, with, perhaps, the addition of the
“Styloid Process. The proofs consist in the absence of the osseons meatus
auditorius in Birds ;—in the corfiparisor® with the order of developement in

VOL. I. e N
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a very early peno(1 ‘except in the Oéstrich ; and probably,
as well as the Intermaxillary Bones, ate scarcely separate
at any penod s Accordmg to Srix, each lateral ‘ramus
consists of six pieces in the embryo’; but in the young bird
they are already so far consolidated, that the whole-Bilt
consists.of a middle piece and three lateral ones in éach
ramus. The Jateral parts of the lower Jaw sometimes con-
tinue moveable in the middle, a joint being formed which
facilitates the expansion of the lower Jaw and the enlarge-
ment of the cavity of the Bill : this is the case in the Goat-
sucker. According to Nirzsch, also, there are two
peculiar moveable lamina of bone in the lower Jaw of the
Coot.  {Fulica atra. )t

§. 225. The Bones of the Face, as well as those of the
skull and trunk; admit air into their cellular texture. In
Birds "Wwith large Bills, flie bones composing them more
particalarly contain innumerable -cells; which, with the
exception of those of the lower Jaw, reccive air. from the
nasal cavities. 'The latter, on the contrary, as we. as those

of t,he Cranium, are supplied from the Organ of Hearing

'.} by means of a little membranous or bony tube. To the

little bone of this tube Nrrzsci has given the name of
ﬁzplwmum,t and states that he found it chiefly in the

Coraces and Singing Birds. - He mentions the Zygoma

Mammalia, where we find the tympanal ring or meatus uniformly composing

a distinet piece of bone ;—or with the articular part of the Temporal Bone in

Tm@m, which forms a eavity within which the Columells runs from with-
out inwards, and which from its relation to the Columella aad mastoid process
evidertly corresponds to the Tympanum, = (Grorrroy St. HILAIRE, An-

males. du Musom, x. p. 358 ; Meckgsy Vergl. Anat, th. ii. abth. ii. & 174)
Translator. ‘

* Nirzscr, On the Bowes of the Jaws n Bieds s M::cxmAmlnnﬁy '

Physiologie, b.i. . 3,

]
t Osteographische Beytriige, s, 72§ Toe. citat. p. 30,
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and Superciliary Bones as thie only ofies that are *solid and
do net receive air;"to which we may add the Lingual
Bone and the bony lamihz of the Sclerotica, to be hereifter
deseribed. . g ) W
'§.€226.  In Birds, as in Frogs and Lizards, the bones of
the ‘shoulder are connected to the vertebral colt‘x\ﬂm by
muscles only; whilst, on the contrary, they are firmly
attached to the Sternum by one er two bones. The Sca-
pule themselves are two smooth, narfow, and tolerably
long bones, placed nearly parallel to the Spine on each
side; this shape and position affording an extensive surface
_ for the attachment of muscles. (Fig. I o.). Each of
them is connected with the Clavicle (fig. I. q. fig. XVL c.)
* at a right angle, with the point of which the Humerns is
articulated, nearly in the same manner as in Tortoises.
(§- 192.) The Clavicle is straight and tolerably sfrong,
expanding at each end. .The inferior extremigy is sfirmly
fastened to the anterior edge of the Sternum. There are,
in additio=; two Accessory Clavicles; which, as in ¥rogs,
are placed before, and not, as in Tortoises, behind, the true
Clavicles. Their lower extremities are: consolidated at a
very early period, forming the fork-shaped bone, or Furcula.
(Fig. L r. fig. XVI. d.) At its point there is frequently”
a small perpendicular lamina directed towards the Sternum,
whilst the divergent branches are connected with the ante-
rior extremities of the Scapule. The shape of the Fur-
cula varies materially in different species; its branches
being sometimes more, sometimes less curved, shortér or
longer, and its point connected with the Sternum sometimes
immediately, at others hy the intervention of a ligament.
We find, however, that there is always a direct relation of
these bones to the deg¥ee.of perfection‘of the wings. Thus,
jn ¢he Cassowary, where the wings are very imperfectly
developed, a process from ‘the héad of the Clavicle on each
N 2
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side forms the only rudiment of them; and in the Ostrich
is consolidated with the Clavicle and Scapula, which
here, as in Tortcises, form one mass. (Fig. XV. b.)
This bone contributes to facilitate” flight, in so far as the
elasticity of ifs rami tends t& keep the shoulder joints
at a proper distance. , All these bones of the shonlder
‘not unfrequently contain air within their cells, but none
more uniformly than thé Clavicles.*

§. 227. The Humerus is mostly straight,” and tolerably
long; of considerable width at its upper extremity, with
an oblong articulating surface, and a large opening for the
admission of air. (Fig. I. b. YIL b.) Its inferior ex-
tremity forms a pulley, which is received into the articu-

lating cavity of the bones of the Fore-arm. In the Swift,

(Hirundo apus;) the Humerus is very short, and has three
strong processes, like Trochanters, at its upper extremity ;
of which 2:é large one is anterior, anpther posterior, and
a small one external. (Fig. XIV. a.) In the Gassowary
it is very short, in consequence of the imperfection of the

* Ip the text it will be seen<hat the posterior of the two Clavicles of
Birds is considered as analogous to the Clavicle of Mammalia. There is
-every reason, however, for believing that, on the contrary, the Fureula is the
‘true Clavicle, dhd that the posterior or aceessory Clavicle is the ultimate de-
velopement of' the coracoid process of dlé'$capuln of Mammalia. In proof
of this opinion may be quoted the structure of the Ornithorhynchi, which is
. precisely as above described; 24, the fact that in other Mammalia, e. g.
Bats, the Clavicles, though not united, have precisely the shape of the Far-
cula; 3d, that the lateral halves of the Furcula are unconnectéd with each
other, originally in all Birds, and permanently in some; A¢h, that the cora-
€0id process in many Mammalia, and perhaps in all, is ofiginally a separate
Boneand thst even asa process it is analogous in all its most exsential rela-
tions to the posterior Clavicle of Birds; 5%, that there is the most perfact
cortespondence in the results deduced from the comparison of the attach-
ments of the muscles connected with these banes inthe various classes of
animals, (Covizw, Régne Awimal, 1817, i. p. 280; GEOY¥ROY, Anatomic

Piilosoph. 1818, i. p. 112; Mrcxer, Vergl, Anat, th if, abthi ii. s. 84)—
Translator. }
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wmg, in the Ostrich, on the contrary, it is pretty long, and
‘curved in a manner corresponding to the convexity of the
Thorax. In the capshlar ligament, connectmg the Hu-
merus with the bones of the shoulder, there is, pamcularly
in accipitrine birds, a littlesmass of bone, which Nrrzscn
‘cotfsiders as the rudiment of a Scapula belongmg to the
Furcala, and to which he has given the name of s kumero-
capsulare. (Fig. L p.)* .

§. 228. The bones of the Fore-arnr, Vhfch, as well as
the remaining bones of the wings, do not contain any air,
are very similar to those of the human subject. The Radius

(fig. L. t.) and Ulna (fig. I. n.), of which the latter is

much the strongest, are totally distinet, but comnected
together in a midstate between pronation and supination :
the Hand is necessaril) in the same position as the Fore-
arm; and when the wings are fdlded, with the Jomt of the
Elbow pointing towards.the Pelyis, is turned ina
vertical plane. It is not bent and extended however, in
the same manneras in other animals, but has rather motions
of abduction and adduction, like the human hand for in-
stance, when bent outwards; thus in a state of inaction of
the Wings, when each is folded up in the shape of =,
the hand, which corresponds to the lowest hne, 98 8o dis-
posed, that the sids of the little finger is next to the Ulna,
whilst the thumb is placed downwards. (Fig. L)

* In the Penguins the Humuz\ is *yery mucheompmod laterally, and
consequently very wide, from befofe backwards. It terminates infejorly in
two articalar surfaces, which are disposed from the front to the posterior -
margiv, and not, as in other Birds, transversely.  The anterior of these sur-
facrd, conSisting of two slight convcﬁum oepunﬁed.by an mtgrmedhte de-
pression, is articulated with the bones of the fore-arm.  The posterior forma
a condyle with two little pulley-shaped articular surfaces, to each of which is
adapted a fld, oblong, quadfangular bone, carresponding together to the Ole-
~ctunon, separated from the Ulna, and divided into two pieces. (Mzckzt,

Vergl. Anat. th. ii. abth. ii, 5. &-)—”ﬂdﬁo’
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§. 220." The individual bones of the Hand are modified
in the same manner as the jposition of the part itse
The Carpus consisfs of only two bones; of which one, in
consequence of this unusual flexion, or rather abduction, is
thrust ;owards the ulnar, and _&g other to the radial, side.
With this Carpus a single metacarpal bone is articulated,
which, however, includes the rudiments of three separate
ones. (Fig. I. w.x.) On the radial side a projecting con-
dyle supplies theiplace of the metacarpal bone of the thumb;
whilst a long thin bone, consolidated with it at each end,
corresponds, on the ulnar side, to the metacarpal bone of
the little finger: to these metacarpal bones three fingers
are attaclied. The Thumb (fig. I. v.) consists of a single
clongated flat phalanx; in some instances there is a small =
additional phalinx, sometimes covered with horn, and
forming a spm‘ ax the point | ﬁethe wing. In the middle
fingerfir.1: 2.) there are three phalanges; of which the
two first are of considerable size, and laterally cpmpressed,
whilethe last, on the contrary, is extremely small.  The
little Fmger, lastly, is npthing more than a thin flat bone,
lying concealed beneath tht skin, The great Pinion Fea-
thers are attached to the largest finger and its metacarpal
bone, the smaller ones to the thumb, The flat, compressed,
and fin-like shape of the bones of the Wing collectively in
the Penguins is very remarkable.

§. 230. Posterior Extremities. The rib-like structure
of the bones of the Pelvis is no where more evident
in Birds; and as in Fishes the osseous circle supporting the
anterior extremities differed in a trifling degree only from
the type of the :g-gh of a Rib, so, in the present instance,
we have it in our power to trace an equally complete transi-
tion from Ribs to the Bones of a Palyis. The Uia (fig. I.
d. fig. XX, XXI. b.). which in the Pelvis are similar to the,
Scapule in the Shoulders, here, like true Scapule, are
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narrow and elongated, and. placed on each side of the
Sacrum; with whicli' they’are consolidated.at a Very early
period. In the same manner that the Clavicle and Fur-
cula are turned forwatds from ,the Scapula, where it is
articulated with the Himerus, the Ischia and Ossa Pubis
are %ent off from the Ilia dt.the point of articulation with
the Femur on each side. The Os Pubis (fig. I g. fig. XX.
d.) extends farthest anteriorly’ and, like the true Ribs, forms
a long, thin, bony arch stretching backwards, but which is
connected with its fellow in the Ostrichi alone. (Fig. XX.
d.) Occasionally, however, particularly in the Skeleton of
the Vultur cinereus, and in aquatic birds, the two processes
‘come very nearly into contact, each of them often having a
small bony or cartilaginous appendix at the anterioe extre~
mity. The Ischium (fig. XX, ¢.) corresponds to the Cla-
vicle ; is usually thicker; and lies close béhind and (sup-
posing the Bird placed on ifs back) below the Os Pubis;
with which it is united either in its whele exﬁu\ﬁn the
Dove, Falcon, and Vulture, or only at its extremity, as in
the Ostrich (fig. XXI. c.), Duck, and Swift. As iz Man,

- however, so here also, an aperture always remains between

the Os Pubis and Ischium (Foramen obturatorium), either
small or large ; and in the latter case partially closed by a.
fibrous membrane. (Fig. XX. k. 1) Ttis remarkable that
the rib-like process of the Itium, which has been described
as the Ischium, is even provided with hooks, arched up-
wards and backwards, like those of the true Ribs (§. 215);
so» that, consequently, the Ischium in gen@ral running
parallel to, and at no great distance from, the Tlium, these .
hooks’ touch or are even congolidatedwith the latter.« The
Consequence 18, that tke Ischiatic Netch, which is here
closed by a bony process, and not, as an,” by a Sacro-

. « * InMan we finda trace of this process in the spine of the Ischium, In

®# e * ‘g Sloth there ifa true Foramen Ischjaticum,

|

1
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sciatic Ligament, 'is converted into a round aperture. The
shape of this-Ischiatic Foramen is uswally rourdish, as in
the l?‘ovg}'sevgral' singing and\rapai;ious Birds (ﬁg.'{’.___)e.-);
sometimes, however, longitudinal, as in the Duck. (Fig.
XX.m.) It varies considerably in size, and is particularly
small in the Dove. In the OStrich and Cassowary ‘this

hook-like process of the wlschium is altogether wanting, .

whence the opening'is merely a notch ; nay, in the latter,
the extremities of the Ischium and Os Pubis are quite
unlconnected. ~ As to the articular cavity for the reception
of the Femur, on account of the thinness of the bones of
the Pelyis, instead of a depression, it here presents itself
as a round hole ' closed internally by a fibrous membrane.
(Fig. XX, i.)*

§- 231 The Femur has but one Trochanter; the
exterzal Condyle has a reunded depression, running from
before \backwards, in which the head of the Fibula moves.
(Fig. »xI. £) The Femur and bones of the Pelvis
usually. contain air within their cells; which, however, is
not the case with the bones below’the knee. The Leg
consiuts of a Tibia, Fibula, and Patella: the former has
generally several strong processes at its upper extremity,

‘which either'project forwards in the form of one or two
laminze, as in the Dove and Duck; or, as in the Divers,
extend beyond the: knee like an Olecranon, and as though
. In the Nandu (Struthio riea) the Tselin in the posterior four-fifths of
their extent are united by suture, $o a5 to form but ote bone, whicli stretches
considerably farther back than the Din. The Tschia are not thus united i
the Ostrich and Cussowary ; on the contrary, in the former, the Ossa Pulis,
as mentioned in the text, are united without suture, so as to form'a broad
lawing pointed at its anteripr part, to which is attached a cartilage, analogou
to the pubic cartilage of the Salamander and the cergesponding bone of
several Amphibia and Mammulia. The union of the Ossa ll’_ubis_in the
Ostrich is more remarkuble, as in the Castowary and Struthio rhea

they diverge t0'a consideruble extent posteriorly.  (Mecer, Le 120.)-=
Translator, 4 » ? - .
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they supplieq.tll'e'place of the Patella, + which, Lowever,
is not the fact, (Fig. XVIIL)  The Fibula (fig. L.a.) is
uniformly consolidated with the Tibia: fisually its upper
extremity ‘is distinct, whilst occaSionally’only a rudiment
of the lower remains. "lh syt
§.232. Asin the Frog (§."188) the Astragalus and Os
Calcis formed a separate phalanx.bélow the bones of the
leg, which they resembled in shape, so also in Birds we
find below the TiZa a single long bone, avhich supplies the
place not only of some of the tarsal bones, but also of the
metatarsal bones corresponding to three of the Toes. The
length of this bone (fig. L 2. fig. XVIL a.) is usually con-

-

" siderable; and in the long-fegged Gralle equalsistm of the

deg itself. Its shape is cylindrical, but somewhat flattened
behind. Its upper extremity forms agynglimoid joint with
the Tibia: from the lower end project three (butim the -
two-toed Ostrich, fig. XIX., only two) procesges ol rudi-
ments of metatarsal “bones provided witfarﬁc *pullies,
and supperting the Toes. In the Penguin the trug cha-
racter of this bone is sfill more evident, its body dividing
in the middle into three distinct bones. =~ There is a s€pa-
rate metatarsal bone for the Thumb, which is attached to
the inner edge of the great metatarsal bone, etthgr at the
middle of its length, as in the Duck, or at its lofver extre-
mity, When the Thumb is wanting there is not any trace
of this smaller metatarsal Bone. . .
§. 233. There are many varieties in thé_shape and
direction of the TOL:S in the different species of irds. *The
greater number have four Toes, of which the Thumb is
usnally turned backwards, asd the other three forwards.
(Fig. XVIL) Tt the Swift three are turned forwards, and
the Thumb a little toone side. In Woodpeckers, &e. two
are turned forwards, and two backwards. The mumber of

“Phalanges in the Toes usually increasesin the same manner

4 °
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as in Lizards, (§. 207.) via. ‘2, 3, 4, 5.% According to i
Nirzscn,* !Ié'weyer, the Goatsucker and Swift are excep- !
tions, the phalingés of the toes, of the former, like the pu x
Croi:o'nﬁle’s, beitig in the progression of 2, 3, 4, 4; and s
those of the latter, like the Splamander’s, of 2, 3,3,3 In %

some aquatic Birds also, as’ the Petrel and Penguins, the
Thuib is obliterated. - The Phalanges in the Toes of the
’tliree-foed Birds are usually arranged g: a progression of
3, 4, 5, excépt the Cassowary, which has four in each Toe. 8
There is the same number also in the two Toes of the
Ostrich, (fig. XIX.) Itisto be observed likewise, that in
some sea-birds (e. g. Colymbus stellatus) the Toes arenearly
in a straight line with the Tarsus,+ an arrangement which
materially facilitates swimming, and in an equal degree
impedes walking. The nature of the Phalanx to which ,
* the elaw is attached in the iddle Toe of the Goatsucker A
(fige ;XVIL c.) presents a singular approximation to the .
form 01" he Tarsus (so called) in the foot of Insects. (§.148.)

e 2
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Secmon IV.  Ofthe Skdcton in Mammalia.

§- 234. The structure of the bony frame is in general
, much more diversified in this than in the preceding Classes.
The general form of the body, on one hand, reaches here
the highest degree of symmetry, but on the other, descends
in some instances to that of the inferior Classes: thus the
Palmata approximate to Fishes; the Bats to Birdd; whilst
the Arniadilloesy Manis, and Ofnithorl, ;:vuclli, constituté a .
‘complete transition into the Amphibia. = The Skeleton B
b * Osteographische Beytriige, s. Jn-g~
t Hoxg Lectures- o Comp, Anet. p. 120,

’
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consequently, on the one harid, approaches closely to that
of Man, and on the other, presents us with numerous repe-
titions of the preceding fyrmations.

§. 235. Firstasto thestructure’of the Vertebral column.
The mumber of vertebra centained in the Spine is very
variable, but the human type is by far the most generally
predommant The number of cervical vertebrw, for in-
stance, is uniformly seven, ‘althowgh the neck is of such
different lengths, and though at first sight~it appears scarcely
credible that the number of these vertebra should be the
same in the longsnecked Camelopard and Camel, as in the
Porpoise, , which has scarcely the semblance of a neck.
According to Cuvier,® the Sloth formsa solitary exception,
%its neck (by no means long) contmnmg nine vertebrée:
these are farther remarkable in having ieferior spinous
processes pointing downwards,whibh impede the depréssion
of the head, and favour thae action of the musclewfzypock

§. 286. The true dorsal vertebre, those whiclt support
Ribs, are*twelve in Mlce, Rabbits, Hares, Bats, and sayeral
Apes, as well as in Man. The Carnivora have usually
thirteen, as have also the Rodenua, Ruminantia, and“Pal-
mata. In the Horse there are eighteen; in the Tapir and
Eleplmnt twenty; in the Unau (Bradypus dulad_rfl_as) twenty-
three; in the Megatherium sixteen. The lumbar vertebra
vary in number from two (in the Two-tqed Ant-Eater) to
nine, (in the Lori.) The number is very genérally seven,
remarkable from its analogy with the number.of cervical
vertebre.  This js the case in many Apes, Carnivora,
Rodentia, &c. In some Apes, Opossums, the Vampyra, &e.
there is but a single sacgal vértebra; ingother ingtances, as
the Mole, the -fimber is increased to seven. It is more
generally.three, by which we are involuntarily reminded
~of the three ¢ranial yvertebra of the head. The Caudal

$ Ammkt du Museiom d' Hat, Nat. vol. v. p. 202.
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Vertebree, which in Fislies aod many Amphibia composed
the sole or most important organ of motion, are also usually
found in considerable number in Mammalia. In several
Apes there are from twenty to thirty: in the two-toed
Ant-Eater there are forty. . In the Vampyre they are
altogether wanting. In the Oran-Utang there are four, as
in Man. 1In the Porpoise and Whale, which have not a
true Pelvis, there is no longer any distinction between
lumbar, sacral, and caudal vertebree. In the former there
are sixty-six posterior to the dorsal vertebrz.

§. 237.  As to the extent of the different portions of the
Spine, it has been said that in most animals the neck with
the head are together of the same length as the fore-feet,
except when the latter, as in several Apes and Rodentia,
are used as hands, or where the hand is supplied by another
orgax, such as the Trunk of the® Elephant. The neck is
shortest in the Cetacea, the individual vertebram not only
being” Very narrow, but also for the most part consolidated
together, The length of the other regions of the Spine
depends on the number of vertebra contained in them. The
extunt of the lumbar region in the Makis deserves a parti-
cular notice., - - ‘

§.238. The general type of the form of the vertebrae
and of their articular connections is the same as in Man,
but not so perfeetly however as to exclude considerable
modifications. The Atlas, for instance, in the Carnivora,
the Ruminantia, Solipeda, Pachydermata, &c. is distinguished
by its length, and by its large aliform transyerse processes.
In the Mammalia, which I examined with reference to
this point, these transverse processes contain witlhin them
the prolongations of the two lateral arteridl canals, which is
not the case in Birds, where the first appearance of those
canals was' noticed, (§ 211—213.) 'The little ares which
complete this canal in the lower cervical vertebre, here

D—
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also shew their analogy to rudiments of Ribs by the broad
pointed processes appended to them.  These processes are
usually most distinct onjthe last but one of the vertebra
(of the Neck.) In the Hedgehog'they are found on three
vertelwre, and together form e longitudinal® groove on the
anterfor surface of their bodies. The cervical vertebra
approach very closely to those of Mah, in Apes, Bats, and °
Rodentia. 1In the latter, as well asin long-necked animals,
the spinous processes are almost altogether Wanting. In
the latter, Ifound the mode of connection of the articular
surfaces very remarkable, presentinga repetition of an earlier
stage of formation, viz. the articulation of the vertebra in
Serpents, (§. 195.) In the Horse, for instance, thg body
*f each cervical vertebra has a deep depression at its lower
end, and at the upper a perfectarticular head. . (Tab. XVIL
fig. X{IL.) We are thus enabled to explain the free and
serpentine motions of such a neck.® The conql_igaal'y\ of
the vertebrm in several of the Cetacea hps bee ready
noticed, end something similar exists in Ant-Eatexg, and
Armadilloes.t . A ;

» Covies has remarked something sin;nilnr in Apes; though nmonli’ng to

Fronrp the circumstances are there reversed, the cavity Wring at the upper,
and the head at the lower end. (Notes to German Translation &f Covizs's
Comp. Anat. ) . . ”.

+ The number of cervical vertebrm in certain Qetacea is only 6, e g.
Balena eostrata, the Manati, and perhaps the Dugongy (see Phil. Trans. 1821,
PL xx.) Though the Al has nine, the Bradypus torquates has but cight,
the Unau but seven cervical vertgbrae.  In the Ornithorhynchus the first
cervical vertebra i inferior in size to the second only, and has at it® upper
and anterior part two depressed articular surfrces, and two broad but short
transverse processes. e upper or posterior surface of the body.is coated
with cartilage, and s on edth side into the two posterior ®rticular sur-
faces placed vertically, and facing inwards, thus forming a single joint in
common wish the siirfice %t he reception of the second vertebra. The
angerior surfuce of the latter, 8s well as the inferior surface of the Odontoid

@ o ® Process, form a odhtinuous cartilaginoug surface, the part corresponding to

the b3dy being articulated with the Atlas, and the Process projecting beyond
' g .
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§. 239, In the dorsal vertebrae the very long spinous
processes of the Ruminantia, the Rhinoceros, Elephant, &e.
are remarkable. They serve chigfly to give attachment to
the cervical liganfent, to*be hereafter mentioned, and are in
that way essential to the suppgrt of the head. In the Horse
these processes form the Withers. Tab. XVII. (fig.*L in

- the Gtiat.) The occutrence of Dorsal Fins in some Cetacea,
the Porpoise for instancg, is remarkable, particularly so as
La Cépéde (Histoire Naturelle des Cetacées, p- 270) states
that they are placed above the sixteen vertebra next to the
dorsal, and that they contain a row of bones (radii) wlhich
correspond to the spinous processes, though unconnected

with them.” Bats have scarcely any spinous processes;

Rodentia, as the Mouse and Squirrel, have a very strong®
one on the segond dorsal vertebra, and but small ones on

the rest. - The connection of the vertebre is almost always

by meaiis of interarticular cartilaggs as in Men.  According

to Hom¥;* the structure of  these cartilages consists of

concentrical rings, and is most evident in the Whale. He

has also found in the Pig and Rabbif articular cavities filled

witnsfluid, and resembfing those already described in

Fishes.  (§. 1620+  ° .. :

§. 240, ¥n the lumbar vertebrz the form of the transverse
processes 18 very various. = They are almost wanting in
Bats; on the contrary, they are of great strength in ani-
mals with pewerful lumbar muscles, such as the Ruminantia,
it. Theshort tr:msverse processes consist of an inferior and a. perim' hranch,
conneeted by cartilage with a large quadmngulur piece of bope, converting the

© fissure between them into a foramen. (Meckes, L ¢ 8. 288.)— Translator.

¢ Lectures on Compgr. Anat. p. &9, 90. A
" % Cuvier Annales du Muséiom, V. p. 4576
t In the the anterior of the dorsal vertebrm have each but one
instead of two g t suffaces for the receptich of the Headsof the Ribe,

Thet variation from the ordinary structare is - still greater i the posterior , *

vertebra, where the Ribs are connested with the transveise processes alone.
(Meckzr, L o 268, — Translator.
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Carnivora, Rodentia, &e.. Frequently, as in Dogs., Hares,
&e. they are turned forwards towards the head, affording a
stronger point of resistance for the Psoas museles, but in an
equal degree limiting the potions of the lmbar region. In
the Mggatherium the lumbar, vertebree have long spinous
processes, The Sacral or Pelvic vertebre in Mammalia
are gererally more clearly recognizidble as a contindation
of the Spine than in Man. They are narrower, (except
in those animals which sit or walk erect,) and are placed
more nearly parallel with the Spine. In the Sloth, the
greater number (six or seven) of sacral vertebre, their con-
solidation and their breadth remind us of the Sacrum of
" Birds. (Tab. XVIL fig. X*b.)* >,
s § 241. The few first only of the caudal vertebra in
Mammalia contain a prolongation of the vestebral canal;
the remainder usually consist of dittle cylindrical benes,
with a row of little elevations around their tegminal. sur-
faces, more distinet in proportion to the’ extent of  motion
in the tail. In the broad tail of the Beaver, moved by
? -

* The length of the lumbar region is most considerable in those anZlidls
that leap vigorously, particularly in several Rodentia, Camivor, Quadrumana,
and Cheiroptern, and shortest in the Pachydermata, e. g. the Hippopotamus, -
Rhinoceros, Elephant, and several Edentata, e. g. Myrmecophaga; and Bra-
dypus. In genera! the number of vertebrm ngrees with the length of the
region; thus the Ornithorhynchi, Two-toed Ant-Eater and Ai have two;
several Apes, the Elephant, and Rhinoceros, three; the JDaman, most
Rodentia, Carnivora, and Quadrumana, 7, 8, or 9. Certain Solipeda, Ru-
minantia, and Pachydermata presenta peculiar disposition with regard to the
connections of the Jumbar vertebra, which, in addition to the wsual situations,
are articulated or united fogether by the transverse processes. In the Horse,
Ass, Quaggs, and Zebrs, there are carfilaginous surfuces on the last Jumbar
vertebra corresponding. to the Skerum and the vertebra above it, In the
Hippopotamus the trir lsverse processes of the two last lumbar vertebra are
thus articulat=d with each other,-with the Sacram, and with the last Rib.
Anslogous formations oecur in the Rhinoceros and Tapir. (Mecker, Veygl

Anat, th. ii, abth, ii. s 963, ~=Trenslator, | =
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powerful muscles, the transverse processes are unusually
strong. In animals with long moveable tails, for instance
in the two-toed Ant-eater, thereare peculiar oblong trian-
gular bones or processes (fig. I\L u.) on the under- surfaces
of the caudal vertebre, appa)'ently pcrfectly similar $o the
inferior spinous proces»es of the caudal vert/ebrze i some
Amprnbl& (§- 20L)°

§. 242, The Thorax in Mammalia in general agrees
more closely wish that of Lizards than of Birds. The
joint between the sternal and dorsal portions of the Ribs;
and likewise the hook-like process of the latter, are absent;*
wlhilst the place of the sternal Ribs is supplied by elastic
cartilages. The smooth: scutiform Sternum assumes the |
same shape as in Man; and the solidity of the collective
bony frame of ‘the respiratory cavity is farther diminjshed
by the reduction in the number and strength of the bones of
the sﬁoulde;. On the other hand, not only is the number of
‘Ribs génerally greater in'Mammalia than in the preceding
Class, but also their breadth individually is often very re-
?narknl{}e In the Unau, or two-toed Sloth, there are, accord-
inig*to Cuvier, twenty-three pairs of Ribs, of which eleven
are false ; inathe Rhmwerob there are nineteen pairs, twelve
false ; in the Horse elghteen, and ten of them false. In
Wolves, Cats, and some Apes, there are thirteen pairs, of
which four are false. In the Guinea-Pig, Armadillo, and
Porpoise, there are thirteen, of which seven are false.
The Ribs are not articulated, asin the preccdxgg Class,
with the transverse process of a single vertebra, but gene=
rally, as in Man, at the same time with/the bodies of two.
Their breadth is considerable i in sevcral Ruminant end
Pachydermata, and in the Manati (fig. 1'" ); but above all
in the Two-toed Ant-Eater. (Ig. IV) o In, the Orni-

* Tt is only in the Ornithorhynchus that the Ribs are composed f+a,
sternal and dorsal pomon connected by chrtilage.




-

»

2 . « 193 f

thorhynchus paradozus the false Ribs have each a broad
lamina of bone at the anterior extremity.® (Fig. II. f.)
§. 243. The shape of the Thoraxin most Apes, in Bats,
in most of the Rodentla, Jn the Hedgeho}, in a word, in
the grgater number of Mammalia having Clavicles, agrees
with that of the human subject.” In hoofed animals, on the
contrary, where there are no Clavicles, the Thorax is
generally laterally compressed and glongated, the Sternum
projecting like a ship’s keel. (Fig.L) Theform of the
Sternum, though essentially the same as in the human
subject, is gcneral]y regulated by the shape of the chest;
and, consequently, in the animals last mentioned, it is dis-
t.mgmshed by being compressed laterally. "We sometimes,
also, as in several Amphibia (§. 186), find processes extended
from its superior extremity ; and from the inferior the car-
tilage called in Mah, ensiform. <Che superior process of
the Sternum is very considerable in the Mole (fig. VIIt. a.),
where it formsa distinct bone. It is proporb;nﬂly smaller
in the Bat, (ﬁg V. b.), Seal, Horse, and Rhinoceros. @c-
cording to Cuvier, thé Sternum in the Cetacea is broad
and thin. The upper part of the ‘Sternum is in some ‘-

* The number of true or sternal Ribs, thongh generally gr@ter than that
of the false, presents considerable variations: thus, in the Baliena boops
there are eleyen false and one true Ribs.on each side; in the Manati of Gui-
ana, of sixteen pairs but two are true; in the Dugong but three out of
eighteen ; in the Rytina but five out of seventeen; in the Omithorhynchius
but six out of seventeen ; in the Horse eight out of eighteen. * In Swine the
numbers are equal ; in the Phoca Aispida out of sixteen, andin Ph. vituling
out of fifteen, only-five pre false. The connection of the Ribs with' the
Sternum is in generul afected by cartilages ; but in the Cetacea, Ant-
Eaters, Dasypus, End, us, Manis, Qrnithorhynchus, Echidna, and fre-
qucmly in Bats, the, vaion is completely bony. In the Myl‘meeophagu
didactyla the analogous: pieces belonging to the first Rib remain permanently
distinet from it; bat, on the tontrary, are connected with the anterior part
of the Sternum, to which they form s lateral process on each side. (Macu:.

{ c. 809. )—ﬂamlawr °
YOL. T. A 0

. 1 L




J 188, 9 .

stances ' T shaped, the transverse process serving for the

attachment of the Clavicles; e g: in the Bat and Duck- 3
billed Animal. [Fig. Il d.e. fig. V. b.) l(
§. 244. So far we have spoken of the Spine, with its -

peculiar vertebral arches, the Ribs; we must nextedirect
our attention to the yertebral column in the Cramum, with
its vertebral arches, the Jaws.* The composmon “of the
Cranium in general rethains nearly the same as in the pre-
ceding Classes; & fact which is easily discoverable in the
human feetus, and which is obscured in the full grown
human Cranium only by the consolidation of | parts of the
Occipital, Sphenoid, and Froptal Bones, as well as by its
spherical form. (The three cranial vertebre marked 1. 2,°
8. are very evident in the section of the Cranium. Taly. ;
XVIIL fig. XIIL) {’
§ 215 The first and hmdcrmost of these vertebr is >
here' likewise fom\ed by ‘the Occipifal Bone; but its four
* portions, pits basilaris, or body of the vertebra, partes
coiuiyloidee, and pars occipatilis, or vertebral arch, remain
sonarate much longer than in Man. The position, also, of
the Occipital Bone with relation to the Spine coincides in
most Maxgﬁmlm with that of the precedmg formations.
The oéeipital Foramen is common]y, except in Apes, placed
on the posterior, and noty asin Man, on the inferior surface
of the bone; consequently the eranial cuvxty still appears
as an immediate continuation of the vertebral canal; and
the Occipital Bone, as in Fishes (§. 172), forms the poste-
Tior vertical surface of the Cranium. Tab. XVIIL fig. I.
d. fig. XII. a.)
§. 246. The second or middle ¢ 'ia'l vertebra clearly
~consists of the posterior part of the of the Sphenoid * {
Bone, forming thie body, and «of?the greaten ale of the 43

"% Duxenn, Oxey, and Acgennisrii have been dmong the firss npont- »
ing out the character of the Cranium as a part of the yertebral column.

' . -
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Sphenoid and theParietal Bones collectively, forsing the
arch, of the vertebra. (Tab. XVIII. fig. XIIL 2 a. 2 b.
2¢.) These several poitions, which evep in Man are not
all completely consolidated together, are in most Mam-
malia» evidently and permanently separate. In the skull
of afull-grown Ram, of the Dog and Hare, the poste=
rior part of the body of the Sphenoid Bone is completely
detached from the anterior; whilst, on the contrary,
the two former the posterior part of that Bone is consoli<
dated with the basilar process of the Occipital. In the
Cetacea, also, Cuvier states that the two portions of the
~ Sphenoid continue separate.to a late period of life. The
Parietal Bones commonly unite into one piece in the Ro-
“dentia, Ruminantia, and Solipeda. They have also this
peculiarity, that in many instances they give off a process
from their posterior edge projecting into the cavity of the
Cranium, and forming a perfect bony Tentorium Cerebelh,
separating the cavity of the first from .that-6f {tlre second
cranial vertebra: such is the case in Cats (Tab. XVIIL
fig. XIL d.), Martins, Bears, and, according to BLuMEN~
BACH, in a species of Monkey (Cercopxﬂ:ecus paniscus. )
In the Dog and Horse there is also a bony" Tentorium,
consisting, however, only of one superior and two lateral
Jaming : neither do these lamina arise from the Parietal
Bones, but partly from the Temporal Bones, partlcu]arly
the petrous portion, and partly from the Ossq triquetra 3
which, @ will hereafter be_shewn, may be considered as
rudiments of ar aceessory vertebral arch, inserted between

the first and second oranial vertebrae. The Parietal Bones .

are- never entirely’ consolidated with the grester als

of the Sphenoid; 4ghich I have remarked as being very

small in these.animals v-hose Parietals form but one piece.

Sometimes, as in the Rodentia, the Parietal Bones are

separated from the great al, of “the Sphenoid by a Bone
o2

.
. t
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placed between the first and second cranial vertebr®, and
which next claims our attention.”

§. 247. The bone inserted at /the point here described
is the Temporal, and in many Mammalia evidently con-
sists of three portions. l1st,oThe Petrous portion ¥mme-
diately envelopes the Organ of Hearing, and has a onsi-
derable share in the formation of the cavity of the Cranium.
1t is connected with the‘squamous portion only by a suture;
and in ‘the Cetacea is completely detached from the bones
of the Cranium, being consolidated with the tympanal por-
tion into a conchoidal mass, attached to the under surface of
the Cranium. 24, The Tympanal portion did not exist in
the preceding Classés: sometimes it is elongated externally t
into the osseous auditory camal, as in Ruminantia, the
Horse, Hare," Pig; at others it supplies ifs place, as in the
Doé', Cat, Rat, & Tt has not any share in the formation

_of the cranial cavity; and first presents itself-as a ring-
shaped Loaéfresembling the annular process in the human
fostas. g:;] includes either a single lirge cavity, which
increases the extent of the Tympanums; or it is occupied
by numerous distinet cells, which in that case correspond to
the mastoid” cells in Man. The Rat, Cat, Dog, &c. are
instances of the former; hoofed animals chiefly of the
latter. 3d, The squamous portion in Mammalia contributes
less to the formation of the cranial cavity than in Man,
and is attached miore externally to the great ala of the
Sphenoid, and to the Parietal Bone. Jn the skull of a
young Sheep, for instance, the whele of the squamous

_ part of the Temporal Bone may be “emoved without ex-

posing the cavity of the Cranipm. (In the other hand, it
“ . )

* The bony Tentorium exists also in the Cercogithecus senieulus, in the
Oryeteropus from the Cape of Good Hope, in the Seal, the Walrus, and the

Porpoise, but not in Whales nor Narwhules. (Rusovrm, Physiclogic, & =
13.)—Translator. Y. @ P _ -

’
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has been already mentioned that in the Rodentia it is
wedged between the Sphenoxd and Parietal Bones so as
completely to separate] them, and in that way forms an
integral part of the secorxl cranial vertebra.

§.248. This insertion ofsone, for rather of several bones
between the first and second cramal.ver(ebm on each side,
enables us to comprehend another peculiar formation of
the superior surface of the Cranium, whlch not unfre-
quently also presents itself in Man & an “anomaly, It
consists in the Ossa triguetra between the occipital portion
of the Occipital and the Parietal Bones. The character of
this bone as an accessory yertebral arch is peculiarly dis-
_ tinet in the Mouse, as it is the,re placéd transverselys so as
“to separate nearly the whole of the Parietal from the
Occipital Bone. " (Tab. XVIIL ﬁg XV. B.a.) This little
bone exists in yery many species,”in most of the Rodi:nha,
Ruminantia, the Horse, &c. Its most ysual shape 1" trian-
gular, (See in the Cat. fig. XV. A. a.) Pi:afs‘bnally also
it is divided into two parts. r <

§..249. The third and most anterior of the cramalawer- :
tebra is formed by the anterior part of the body ot the
Sphenoid Bone by its anterior” or lesser aley and by the
Frontal Bones. (Tab. XVIIL fig. XIIL 32. 3 b.3¢c)
1 find the anterior body of the Sphenoid in the Hare and
Gumea—Plg (less in other Rodentia) very much contracted
in breadth, so that the Optic Foramina within the Cranium
appear s through a single aperture; the Bone thus ap-
proximating to the«pointed Sphenoid of Birds (§. 218) and
Fishes. (§. 174.) +The central Spine of the Ethmoid Bone
likewise frequently terminates in a similar point. (Fig
XIIL g.) The.paterior ala of the Sphenoid are commonly
of the same size as tlr2 posterior, in the Hare for instance ;
in-other cases, as the Sh,eep, they are double their size 3

” 0 . »
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and in others again, e. g. Cats and Dogs, they are smaller,
as in Man.
§. 250. , The Frontal Bpnes perform a very material part

in determining the general form of the Cranium. In most
Mammalia (Rodentia, Ruminfintia, Sohpeda, Carnifora,
and several Cetacea) they are very long, or are perma-
nently separated by an intervening suture. (Tab. XVIIL
fig. IX, d.) _In proportion as the Frontal Bone is round
and vaulted, and placed perpendicularly above the Bones
of the Face, is the form of the Cranium perfect, and simi-
lar to that of Man; on the contrary, in proportion as it
recedes backwards, forming a low roof to the Cranium; .
(as in the Rodentia, Martins, Dog, Pig,)—in proportion as
_it descends between the Orbits, separating and pushmg
them lutemlly.—-m an_equal degree does the form of the
Cramu;p retrograde towards that of the precedmg Classes.
The great. eXtension of the I'rontdl Sinnses is very remark-
able in tuePog, ‘Wolf, Porcupine, Sloth, Sheep,* (Tah.
X VAL fig. XIV. b.) Bull, Pig, Horse, &c. but’above all
in the Elephant. (§- 160.) On the other hand, they are
wanting in Bats, according to Cuvier, (tlzough I myself
found them distinct, but small, in a large species, probably
V. noctuia,) in Rats, Squirrels, Ant-Eaters, the Hippopota-
mus, Rhinoceros, &e. Another peculiarity of the Frontal
Bones of many Mammalia consists in the remarkable ex-

'

* These cnnuen, however, as well as_those of the cylmdnul,bbne!. pre-
gent shemgelves only in the perfect state of developement of the whole body,
I find them but small in the Crania of young Shecp, and confined to the
lowedt part of the Frontal Bone: ut the same timéithe internal Table of the
Skull s 50,mueh more completely dcvelopcd than the outer, thatan exten-
sive opening is left in the latter near the root of the nose. It is notorious
that the Lln’:eot the (Estrus ovis are found ig these savities ; and it is the
opinion of some that they find their way thither by perforating the skin cayet-
¥ng this ppening in the gouter Tuble of the Skull of the poung 511“’1’- 9 »

. N '
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crescences from them, of whith kind are those of,, Sheep,
Goats, and Oxen covered with a layer of horn; the little
Horns of the Camelopard beset with hain; the posterior of
the two Horns composed, solely df horny texture in the
Two-horned Rhinoceros; ang the Antlers of Deer.”

§. 251.  Of these various gtowths, the latter (Antlers)
are supported merely by a short, solid, bony process of the
Frontal Bone, on which they are yearly re-produced, grow-
ing with great- rapidity. The substance. of the Antler is
distinguished from bone by its containing a considerable
proportion of horny matter: the mode of its formation isnearly
as follows:f As soon as the Testicles begin to swell in May,
the branches of the External Carotid running towards the
*root of the Antler increase in'size, The vascularity of its
surface is increased, and a process resembling inflammation

?cceeds, by means of which the Antler is thrown off like a'
ead part. A soft and very vascular swelling takes its place,
from which the new "Antler gradually sp'rcoutq.«.’i1 & Itis
at first seft, and covered by a vascular hairyymembrane,
which subsequently peéls off. It continues to gTOW, gra-
dually becoming harder by the deposition of earthy maor,
so.as to attain its full perfection mearly about the same time
that the Testicles reach their utmost size.f Thissremarkable

* According to Ruporerir and Covize the Frontal Sinuses are very
Jarge in Sloths, where they extend nearly to the oceipital bone, in the
Elephant, whege they oceupy the whole thickness of the pitcietal and tem-
poral bones, reach as far as to the Condyles of the Deeipital, being
divided into [ntmerous large drregilar cells freely communicating together,
In Swine their extent i the same, though they are not so lofty, and are
imperfectly separated by some. bony lamine. There are four rows of. cells
in‘the Babyroussa, and seven o gight {n the Hog, The Hippopotamus and
Rhinoceros have nokspy frontal sinuses,— Translator.

+ HougeLect. on Comp. Anatep. 67.

“ § According to BLUMENBACH, (Vergl. Anatomic, s. 3) such is the rapi-
dity of growth thatan Antler of #8 Ibs. is formed in the space of teh weeks,
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sympathy between the Antlers and Testicles extends so far
that the appearance of the former may be altogether pre-
vented by the exdision of the latter; and that if castration
be performed during the time of their growth, they fall off,
and are again reproduced of , & smaller size, remaining per-
manenly, though withput ever attaining their proper degree

of hardness. The sympathy of these organs with the sexual

parts establishes an analogy between them and the hair of
the beard and pudenda, which in man present peculiarities
in some degree similar.

§. 252. True Horns are differently circumstanced: they
consist of a large bony projection from the surface of the
Frontal Bone, usually containing elongations of the Frontal

Sinuses,* and covered externally with a stratum of horn:
- They are permianent. The little Horns of the Giraffe, with

their permanent hairy coverings, evidently form the con=

necting link; between Antlers and preper Horns.  The true
relations vfl Horns and Antlers present much uncertainty.
“May we not find the real cause of their production in an
anglogy between them and the horny or bony Antennw of
Insects and Crustacea?  Isit not remarkable that Antennz
being in many instances olfactory organs, Horns should
also cont.in within them elongations of the olfactory cavities?
and are not the former (Antenn) also attached to the horny
or bony cranium?

§-253. Tn the preceding Classes of Animals we gene-
rally found the Cranium open arteriorly to permit the egress
of the Olfactory Nerves, the Ethmoid Bone consequently
appearing only as a Lamina perpendiculdris, (§ 177—219.)
or as aring. (§. 183—204.) It here fivst becomes a true
Ethmoid, (sieve-like) bone; and closes thé‘oﬁnterior opening
of the Cranium by means of its Cribiiform Plate, which, as

he Hlorns of Antelopes in genaral are not hollow, though BLumexpack
found them so in the A. bubalis. (ioe. cit. ) '
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a part first appearing in an advanced stage of tle animal
series, is later in being ossified than other bones. It com-
pletes the cavity of the anterior crafiial vertebra, ‘and
transmits the isolated fibrts of the Olfactory Nerve. The
Ethifioid in brutesis distinguished from that of Man, partly,
as in the Carnivora and Ruminantia, (Tab. XVIII. fig. X1L i
fig. XIIL p.) by its proportionably greater extent, and by
the peculiar tubular shape of itS cells; partly also by its
moderate developement, in Apes for irfstance, on account
of the close approximation of the Orbits.. In the Cetacea,
for instance, the Porpoise, a true Ethmoid Bone is wanting,
its place being supplied by. a solid lamina closing the ante-

_ rior opening of the Cranium, (fig. IIL i h.) »

§. 254. Bones of the Face.—In Mammalia, as m%ﬁ
lower Classes of Animals and the human fetus, the upper

{Jaw is formed chiefly by the supetior Maxillary and Inter-

maxillary Bones. The shape of both of thera approaches
most closely to the preceding formations in tid Jetacea, as
the Porpoise, where they are extended into a fong pointed
snout beset with small teeth, (Tab. XVIIL fig. I.;) in the
Ornithorhynchus paradosus, where they are converted into
a broad bill, (fig. VIIL;) in ‘the edentulons Ant-Eaters,
(Tab. XVII fig. IV.b.) & In other Mamwalia they
have more similarity to the human type, the nasal process
of the upper Maxillary Bone, however, being generally of
considerable width, and together with the Intermaxillary
Bone forming the chief canse of the projection of the face
beyond the skull. « (Tab. XVIII fig. VIL IX. XLI.J In
the Hare, the whole of this broad nasal process of the supe-
rior Maxillary Bone is perforated in a reticular manner.
The Intermaxillary Bonmes (Tab. XVIIL fig. L a. Tab.
XVIIL fig. XI. a.) ulways form two symmetrical halves of
ke front of the Jaw, and the intermediate nasal process,
which in Birds (§. 220) separatés the apertures of the nares,

[
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is here wanting. These bones usually contain the upper
incisor teeth,* and when those are wanting (as in the Sheep,
Oxy’ Sloth, &e.) are very weak; on the contrary, when they
are large, as in the Rodentia, and also according to FiscHER,{
in the Elephant and Dugong, ¢he intermaxillary Bones are
of remarkable strength. In the Bat (Vespertilio murihus)
I find the two Intermaxillary Bones always unconnected; and
the cavities of the moutl: and nose without aoy bony par-
tition; a formation which perfectly agrees with the fissure
of the Superior Maxilla occasionally found in human Mon-
sters. In the Horse-shoe Bat, Fiscutr found the Inter-
maxillary Bones, as well as the incisor teeth, wanting., In
other Bats, (Nyecteris,) according to GEorrrov,f they are
i%eable The nasal spine, which is very distinct in the °
human festus is not found in the Intermaxilla of any other
oﬁothé Mammalia. Wliere the Intermaxxllary come imy
contaci with ¢he Supenor Maxillary Bones, there are found
considerab opemngs in the Palate,§ (fommma incisiva, )
partigularly large in the Rodentia and Ruminantia.||

* The form and position of these teeth, however, is very vatious: in the
Hedgehog, for instance, each half of the Intermuxilla contains three tecth
ong behind another, of which the frent one looks like a canine tooth. This,

together with tk2 two others, is placed in aline with the Molares, their shape
altogether res=mbling that of small bicuspid teeth.

+ Ukher die verschiedenen Formen dés Intermazillar Knochens in verschied=
enen Thicren.  Leipzig 1800, &

t Annales die Muséum @ Hist. Natur. vol. xx. p. 12.

§ They appear to be analogous to the vasal canals of the Amphibia, which
frequestly open into the mouth close behind the antesior edge of the upper
Jaw.  According to Jaconsoy, they form the seatof a peculiar organ for
the Indtinct which directs the animal in the choicd of food, & See the

“ Rapport” i the Awnales du bfumm, oo vol. xviii -4

I The Intermaxillary Bones, commonly supposed to he wanting in Sloths,
exist, according to Runori ( Pliysivlogie, u 104) in the Unau, (Bradypus
didactylus,) vehere they remain petmtnently distinet from the rest of the

superior Maxills, and in the A1, (B. tridnct.) where, oft the contrary, they

are rccogmmb\e as soparite bones in the voung animal only.— Translutor,

A




>

203

§. 255. The Nasal Bones "are generally larger in pro-
portion as the Orbits are farther removed from each other;
for instance, in Ruminantia, Rodentia, Solipeda, (Tab.
XVIIL fig. VIL b. fig. XHL o.) in the Pig, Rhinoceros, &e.
In the latter the point of these bones projects forwards, and
has the horn attached to it, (the anterior horn only, in the
Two-horned Species.) On the contrary, in Apes, where
the Orbits are placed so close together, the Nasal Bones are
small, triangular, and often consolidated into one, (fig. XI. b.)
In the Elephant the nose is much pressed upwards by the
roots of the tusks, and consequently the Nasal Bones are:
extremely small. In the Poppoise and Whale a fewtubercles
form a rudiment only of the Nasal Bonés. I find the Vomer
Jarge in several Apes, in Ruminants and Swine; in some
Carnivora, the Cat for instance, it is yery small. In the
Hare it is petfectly consolidated With the Ethmoid. “The
Ossa Turbinata are extremely large in hoofed animals,
conyoluted and perforated with numerous minut: apertures.
(Tab. XVIIL fig. XILL n.)  Their convolutiors are more
complicated in several Carnivora (fig- XIL k.) and AB@-
dentia. They are wanting in the Whale and Porpoise,
though in the latter the Palate Bones have nearly a similar
structure. Y

§. 256. The Lachrymal Bones in several hoofed animals,
the Sheep and Pig for instance, extend forwards considerably
in the Upper Jaw, (Tab. XVIL. fig. L e.) and dften, in the
Ruminantia particularly, form large pits for the sebaceous

in that situation. In the Roe an open space is" left
between the Frontal, Nasal, Superior Maxillary, . and
L‘.lchrymal Bones. y G5k e

The Palate Bones in Mammalia have usually the same
position s in Man ; “the palatine plate, however, is more
catended longitudinally, in consequence of the general
incraase in the size of the upper Jaw. Tab. XVIIL fig-

¢
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XIL o-fig. XIIL f.) Such'is the case in the Sheep, Roe,

Beaver, Pig, and Dog. These Palate Bones of Man and
other Mammalia are analogous ofily to the anterior Palate
Bones of the preceding Classes, ¢5. 197, 204, 222;) whilst
on the other hand, the postesior Palate Bones (Ossacomoi-
dea of Birds, §. 222) are consolidated in this Class® with
the lesser ale of the "Sphenoid Bone, of which they form
the internal (pterygoid) process. The internal pterygoid
process, however, is easily distinguishable as a separate Bone
in most Mammalia, as well as in the human feetus.  (Tab.
"XVIIL fig. XIL p. fig. XIILIL,) This is peculiarly evident

in the Dog and Roe, where thg external pterygoid process

is wagting ; but less 8o in many Apes, where it is unusually
its point is comsolidated with the bone of the Tympanum,
hh‘éréb forming an oval*aperture, (foramen pterygoideum.)

o §.257. The Zygomatic Arch is of great importance in
relation fo the function of mastication: it is partly formed
by the Malar Bone, and partly by the Zygomatic ‘processes
of the Superior Maxillary and Temporal Bones; in the
Ant-Eaters, Sloths, Tenrecs, and Shrews, it is either want-
ing, or is inmperfect, or at inost is compleated by a piece of
cartilage. “In the Sloths there is a strong process projecting
downwards from the Malar Bone, which is unconnected
with the temporal. In the Megatherium this process is still
longer, and” the Zygomatic Areh is compleat. The thread-
like Zygoma of the Mole, the Bat, and most Rodentia,
Approaches most closely to the thin, Jeng. and straight
Zygoma of several Birds and Amphibia. (§. 184, 221.) In
many of the Rodentia, as the"Rat, Squirrel, and particularly
the Guinea-Pig, the Malar Bone forms-but the smallest
part of the Zygoms. The latter ie chiefly composed of

the malar process of the superior Maxillary, Bone, whick «

tommenees by two brancliss, leaving a considerable open-

large. The hook-like process in the Beaver deserves notice ;"

h
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ing between them, in whicha muscle is situated. - In the
Beaver this opening is wanting, the Malar Bone being
larger and broader.  (Fab. XVIIL fig. IX. 1) The Zy-
goma, 0N the contrary, is, much stronger Sn the Carnivora,
the zagomatic process of the guperior Maxillary Bone almost
disappearing, whilst the Malir Bone is extended consider-
ably forwards. The Orbit is still found continuous with the
temporal fossa, except in the Ichneumon ; where, according
to MEckpL, the zygomatic process of the Frontal Bone,
and the frontal process of the Malar Bone, are .-.unitcj? as
in Ruminants. The Zygoma in most of the amphibious,
Mammalia, the Walrus for instance, is disposed nearly as
in the Carnivora.* e :

§. 258, The Zygoma is generally short in hoofed ani-
mals: in the Pig, Tapir, Rhinoceros, it is broad, but still
unconnected with “the Frontal Bone. This connect\iqg'
exists in the Ruminants and Solipeda ; the Orhit, liowever,
is thereby separated fiom the temporal fossd ouly exter-
nally ; the communication between the two cavities is unin-
terrupted internally (Tab. XVIL fig. L Tab. XVIIL fig.
VIIL c.), the Malar not being joined to the Sphenoid Bofie.
That junction first takes place in Apes (Tab. XVIIL fig.
XI. b.), where the two cavities are distinct,"as, in Man.
The external convesity of the Zygoma is in proportion to
the strength of the Temporal Muscle. It is considerable,
for instance, in the Rat, Beaver, Dog, and Cat; less so in
hoofed animals. It is mearly straight in the Mole; and

& The separation of the Orbit from the zygomatic and temporal Joss® is
effected in cctain Mammalia by a muscular or membranous septum.  Ac-
cording to Rupovrut { Observat. Anxt. de Hyena., Berol. 1811, p. 24) it
consists in vanous spedes of Bears of a muscle, which is particularly strong
in the Polar Bear: in the Tiger it is an aponeurotic expansion, with some
musenlar fbres dispersed “Jhreugh it, and whicly are still more inconsiderable
iy the Horse and Ox. In the Dog it is simply membranous, without any
muscular fibres,— Translators © =

¢
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also, according to Cuvier, in the Oryeteropus and the .

Cetacea. The curvature of the Zygoma, upwards or
downwards, has likewise a material influence on the powers
of the muscles of masiication. . It is evident that the
straight Zygoma just mentioned must afford a less perfect
attachment for these muscles than the Zygoma of Carni-
vora, “which is mnch curved upwards. The curve of the
Zygoma, convex inferiorly in the Rodentia, Pachydermata,
and Dugong (Trichecus Dugong ), would be still less
suifed for this purpose, were it not in them proportionally
stronger. :
o §- 259. The lower Jaw, like the other Borygs of the
Face, is subject to many varieties in the Mammalia. It is

remarkable, however, for the existence of an articular head,

as uniformly found here as the articulating surface (plane)
%:h'? preceding Classes for the reception of a process from
the "Lemporal Bone. It approaches most closely to the
forms already described (§. 178, 184, £24) in the Cetacea,
the Ant-Eaters, Armadilloes, and the Ornithorhynchus.
(Tab. XVII. fig. IV. e.; Tab. XVIiL fig. I. fig. VIIL h.)
Ir-the former, as the Whale, it resembles two enormous
Ribs, united at the point, aad without any traces of the
coronoid precesses, or of the ascending rami, in the same
manner as in most of the inferior Orders. The articular
_ head here, as well as in the Porpoise, is turned almost di-
rectly backwards, and, according to Home, is attached to
the Cranium in a very unusual manner by means of a
strong, spongy, cellular texture, filled with oil. In the
amphibious Mammalia, the Dugong for instance, we meet
with the ascending ramus and. the coronoid process for the
first time ; which present themselves in aiyariety of forms
inall the remaining species. In some Rodentia, as the

Hare and Guinea-Pig, the coronoid process is very small;,

in the latter instance forming a little ridge externally near

-
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the molar teeth. In others, on the contrary, as the Rat and
Squirrel, it is of considerable size. In all of these, however,
as in Birds, (Tab. XIV. fig. V. q.) and several Amphibia
(§ 198, 204), there is a sécond process behind the articu-
lar, gffording a point of attachment to the muscles depressing
the ‘Jaw. The articular process itself is generally com-
pressed, and directed from behind forwards. The ascend-
ing ramus, also, is frequently, iy the Hare, for instance,
of considerable height. : 0 \
§.260. In the Carnivora the articular process is placed
transversely, and the anterior coronoid process usually more
developed than the posterior one behind the articular head.
In the Hedgehog they are pretty nearly of equal size. The
articulation of the lower Jaw is likewise generally firmer, .
the cylindrical articular head being so closely adapted to the '
fossa in the Temporal Bone, that the Jaw remains attach
to the skull even when the ligaments have been destroyed.
_This is the case in ‘the Martin; and, according to Home,
peculiarly so in the Sea-Otter. In the Pig, Tapir, and
Rhinoceros, the ascending ramus is higher than ifi the
Carnivora ; on the other hand, tiie posterior coronoid .50

- cess is wanting, and the articelar process is more globular, . ©

though still placed transversely. It is nearly, the same in
the Horse. (Tab. XVIIL fig. VII.) In the iiuminants,
the articular head is extremely flat (fig. VL); and as the
lower Jaw is also much narrower than the upper admits
the lateral motion necessary for grinding the food during
the process of rumination. The lower Jaw in Apes coin-
cides pretty closely with that of Man, except that, as in
most other Mammalia, it is more elongated, forming a
tolerably acute angle, and that the chin does. hot project
as in Man. (Tab. XVIIL fig. XL)

_ . Lastly, the connection of the two lateral branches of the

' Jower Jaw deserves our attention. In many species, e. g-
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in the Carnivora, Rumi:wntia;liodcntia, &e. they are never
consolidated, and consequently can be separated even at
the period of full growth, as in many Amplibia and Fishes. 3
In this particular we find another instance of the perma- L AR
nence of a condition in other Mammalia, which in Man is
peculiar to the earliest periods of life. :

§ 261, In considering collectively the different forms. of
the head in this Class, the general relation of the Cranium
to the Bones of the Face claims particular attention. In
the préceding Classes we found the Cranium uniformly sub-
ordinate in point of size, and that the line drawn from the
most prominent part of the Frontal Bone to the anterior
extremity of the upper Jaw was nearly parallel to the
. horizon; for instance, in the Pike (Tab. VIIL fig. IL.), the
Crocodile (Tab. XI. fig. X.), the Cassowary (Tab. XIV.

. VI.), &c. This is ghe Facial Litie of Camper. If ,l
another be drawn from the external auditory meatus to the
inferior edge of the aperture of the Nares, the intersec-
tion of the two forms the Facial Angle. According to
Cuvier, this is 85° in the adult “ European, 70° in the
N.gro, 67° in a young Ourang-utang, 41° in the Shep-
herd’s Dog, 23°in the Horse, &e. The comparison of
longitudinalsvertical sections of the Cranium recommended
by Cuviexis preferable to this, as well as all other methods.
The predominance of the Face over the Cranium is also
pretty genesal in the greater number of Mammalia, (com-
‘pare, for instance, the head of a Pig, Horse, Hippopotamus,
&e. with that of Man.) We find, however, that this pre-
ponderance is in close relation to the more or less compleat
formation of the individual; nd that in proportion to the
youth of the animal, there is a greater degree of that sub-
ordination of the maxillary to the cranial region which first ¥
becomes permanent in Man. This observation, which at
Srst sight appears contradictory to the general law of animzal
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developement, in fact affords an additional proof of its cor-
rectness; in so far as it demonstrates, that, as the vertebral
column in general constifutes the fundamental portion of the
Skeleton, (§. 156, 161.) o, also, in the Fead, the cranial
vertebree are necessarily formed at an earlier period than
their’ appendages or anterior vertebral arches, the Jaws.

§. 262. The general form of the cavxty of the Cranium
in Mammalia is usually oblong ratler than spherical; except
in some Cetacea, the Porpoise for instarice, (Tab. XVIIL
fig. IL. TIL) where it is nearly globular, as in Birds. The
cavity for the reception of the Cerebellum is frequently
separated by a bony partition (§. 246.) from the general
cavity of the Cranium. The division®of the latter into an
*anterior and a middle fossa is in general barely distinguish-
able. In most Mammalia also, asin Birds; (§ 219.) the
inner surface of the Cranium presents mpressxons corres-
ponding to the convolutions of the Brain : in the P?)rpmse
and Ornithorhynchus, (fig. IL £ fig. VIIL d.) even the °
two hemispheres of the Cerebnmﬁre separated by a hony
partition, (falx cetebn,) as in the Cock of the Wood. As
the Occipital Foramen is usually found on the posterior, -
rather than the inferior, surface’ of the craniam, (§. 245.)
the basis is almost completely horizontal, (fig. XIL) the
Sella Turcica of the Sphenpid bone being but slightly
elevated. Ttis only in Apesthat we find, as in Man, a
plane gradually ascending from the Occipital Foramen to
the Ephippium.*

* One of the mast remarkable variations in the formation of the Craniam
consists in the want of symmetry of its lateral portions in certain Cetaces,
e. s Delphis, Monodon, Physeter, Hyperoodon. The want of symmetry
is least strongly remguﬁd in the posterior part of the head; at its anterior
part, on the contrary, from the point where the Superior Maxillary Bone
€ontracts to form a projecting snout, the right side preponderates over the
lel:” The differenc~ is muclt less marked on the under than ‘the upper
surface of the Cranium, and in young thaw in old animals. At the highest

o
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 §.262  As to the external Aformr, of the Cranium, we *
have already noticed the principal circumstances connected s

with the individual sutures. In the Elephant they disap-
pear at a very early period, the Cranium being apparently
formed of a single mass of bone, excepting the Petrous part
of the Temporal Bone, whichyaccording to Cuvies, remains
permarfently separate from the rest. The fact, that i the
Cetacea all the permanent sutures are squamous, forms a
singular approximation between them and Fishes. (§.175.)
Lastly, it is a peculiarity.of the Cranium of Mammalia
t~hat' considerable ridges or Cristz very commonly project
externally from its surface, sometimes in the situation of the
lambdoidal suture, sometimes on or near the Eapittal or X
coronal sutures.  The anterior and superior, of these afford
points of attachment to the temporal muscles ; the posterior,
onthe contrary, to those pf the neck, their size and strength . x
mdicating the degree of force possessed by those muscles.
They are cdonsequently _eculiar_]jr large in the Carnivora,
and form in the Dog,  Lion, &e. a tolerably high Crista
extending along the suture, and separating the tem-
P fossee from each othtr. They are also of considerable
size in some Baboons, but.ém the contrary, are little, if at
all, remarkable in other Apes.  In the Rodentia and Rumi-

v
W

* nanfia, where the temporal fossm not so deep, and do

not come in contact, the Crists are less elevated. In the

point of the Critium, where the Oceipital, Parictal, and Frontal Bones meet,
the ridge extenaing wicross the skull is twice us high on the right as on the
eft side. The right Frontal Bone is higher, brogder, and less excavated
Lhawe the Jeft. The left Nasal Bone is situated compleutly, and the right
M ETeet part, to the left side of the head; ut the same time the latter more
or less exceeds the former in size, sdmetimes e much as doubles it.  The
Ethmoid Bone extends farther upwards on the righ than on the left side.y ©
The Vomer is convex on the right side.  The right nasal aperture is smaller
than the left, O the left side, too, thete ure & greater numbéer of foramina
for the passage of nerves than on 'tfln.‘ right, Gut smallegr, and placed o1&t «
together. (Mecker, Vergl, Anate th. i, abth, ii, s. 588, )— Translator.

‘, ’
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Pachydermata the temporal fossw are not in contact; they
‘ are deeper, however, apd the Criste appear rather as sharp
) 2 ridges. In the Palmat:a, also, the Criste are frequently of
considerable strength. (F ab. XVIIL fig. IV. ¢.) Inthe
Edéntata, on the contrary,sthey are altogether wanting.
These Crista are formed by the continued use of the
muscles, and consequently are not found in very young *
3 animals. .

§- 264. With regard to the general form of the I‘ Cace,
we have to notice more compleatly the dlﬂ'erent conditions
of the orbital and nasal cavities. It has been already

. remarked, that in the inferior Orders, Rodentia, Edentata,
Carnivora, &e. the Orbits are not separated from the tem-
poral fossw. As in the preceding Classes also, they are
9 ~ without a bony base or floor; nay, in the Mole every trace

of an Orbit disappears. In most species of Mammalia also,
as in Fishes and Amphibia, the Orbits are placed at the
sides of the Cranium, so much t in the Cetacea their
Axesarein the same transverse line.  In the hoofed animals

(Tab, XVIIL. fig. VIL) and Canivora the cavity of #he
Cranium stretches between thg Orbits, not as in Man above
them, and consequently their Axes meet at a,eonmderable
angle. In several Rodentia, the Hare for instance, where
the Orbits are so large as to assimilate the shape of the
e Lead to that of Birds, those cavities, as in thedatter Class,
are frequently parted only by a thin septum,” both Optic
Foramina being expanded‘into a single one: the Axis of
the Orbit is sfill, however, directed quite laterally. In the
Makis and Apes (fig. X. XL,) the Orbits are first approx-
b imated ; they aréymore ° “perfectly closed, and the angle
wl formed by the {inion of theu' Axes is even more acute than

in Man.
3. 265. In Tishes we found the nasal foss double, and

likewise the aperture of the nasal canal in many of the
L] p ?

o
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Amphibia’; in others, T ortoises and the Crocodile for in-
stance, there was, on the contrary; but a smgle external
) aperture, whilst in Blras this opqmng was again divided
into two by the nasal process of the Intermaxillary Bone.
Of Mammalia, the Ornithorhymchus appears to be the enly
one in which the Crapium presents two external nasal
apertures at the end of the flattened upper Jaw (Tab.
XVIIL fig. VIIL): in al? others the nasal aperture, though
of very different fotms, is single as in Man. The nasal
aperture in the Porpoise and Whale is remarkable in being
directed upwards, (fig. 1. a.) and terminating internally
in a short canal descending pegpendicularly towards. the
Pharynx, and through which water can be ejected from the
Pharynx by a mechanism to be hereafter described. The *
wide nasal opefing in the Elephant is disposed in nearly
a’sunﬂa; manner, bemg pushed upwards by the bulk of the
tusks. In tlfe remaining specles-the Jpasal opening is of
* considerable.width, par%oularly in the Ruminantia and
Solipeda, and frequently covered by g projection formed by
thg Nasal Bones. In Swine there are found in this situ-
* ation two little bones for the support of the snout. In the
Carnivora and® Rodentia the’ aperture of the nares is placed
nearer tha snout, and pamcularly in the latter, less com-
pressed. In some Bats® it is wot separatcd from the cavity
of the mouth by ‘bone: in Apes it is nearly the same as in
qu, but usyally descends farther towards the incisor teeth;
it is broader above than below, and lms not a nasal spine at

. its inferior edge.t .

* Also in the Shrews, according to Grovrmoy, (Méamm du Musexm
d" Hist. Nat. J815,) the Intemlmllary Bona remaining open in the middle.

t+ To the deseription of the Cranium in geneul'mhybe added a few
‘observations on the varicties presented by ite principal fornmina.  The
oceipital foramen has been already noticed. The anterior condyloid fqa-
mina for the passage of the Hypo-glossal Nerves are very uniformly present,
and are generally single. They are largest in the Ornithorhynchils and




§.266. We next come to the bones of the extremities:
and first qf."the bones of the Shoulder or osseous belt sup-
porting the anterior exfremities. In Fishes and in Tortoises
we found them attached immediately to the cranial or dorsal -

© B}
M)rgfecopbagn Jubata, and smallest in the Carnivora. Insome Cetacea
there are merely some irregular openings ine this situation. TLe posterior
condyloid foramina for the passage of yeins from the surface are very uncertiin
in size, shape, and position : they are most uniformly present in Man, Apes,
Ruminuntia, and Carnivora. The posterior foramine lafera, giving passage
to the internal jugular veins and to three of the cercbral netves on each side,
are most capacions in Man and in Cetacea: in the latter they are situnted
very much towards the front part of the cranium. They areless irregular in

.shape in other Mammalia, forming elongated or roundish apertures, frequently
divided by bony septa.  They are particularly small in Ruminantia, the
deficiency being apparently compensated by a large opening between the
parietal bone and the squamous part of the temporal. The anterior foramen
lacerum between the petrous part of the temporal bone and thebodiqof
the Sphenoid and Occipital bones occasidnally lodges a partof the Internal
Carotid, but is chiefly occupiegl by fibro.cartilage. Whea the peftous part
of the temporal bone i elongated inwards, it is separated by it from the
posterior foramen lacerum, asin Man and the Ornithorliynchus: on the
contrary, When the point of the petrous part of the bone is wanting, they
communicate, 15 in the Solipeda and Cetaces. This foramen is comﬂpl'e.tely
wanting in several Rodentis, e. g. the Guinea.pig, and certain species of
Arctomys. The carotid canal is lodgzed either in the petrous part of the
temporal bone, or between if and the great aly of the Sphenoid. The for-
mer is generally, though not invariably, the case in Man aid Apes.  So
‘also in many Carnivors, whilst in others its posterior part is formed by the
temporal bone, and opens anteriorly into the foramen lacerum. In Cetacea,
Rumlnand“Solipeda, most Pachydermata and Rodentin,ethe passage for
the artery is formed solely by the foramen lacerum. The foramina in the
Sphenoid Bone vary much in shape, and relative situation: asa ;geneml
rule, they are most compleatly separate in the superior, and least so in the
inferior Orders.  They are all perfectly distinet in Man and the Quadgumana,
and very generally 5o in the Plantigrada and Digitigrada, the Ant-Eaters,
and Cetacea. The foramen rbtundum and sphenoidal fissuré are united in
Seals and the Waltus, in Ruminantia, Solipeda, Pachydermata, and several
Rodentia. » Frequently, the foramen ovale is imferfect posteriorly, whereby
it-communicates with the anterior foramen lacerum, e. g. in Quadrumana,
many Rodentia, in Pachydermita, Solipeda, and Ant-Eaters,  Qn the con-
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vertebra®; in the other Amphibia and in Birds, on the .
contrary, connectﬁ?ﬂh the Spine by muscles _'_xﬁ&e_xjely, but .
still more firmly the §mmm Jn the present Class, . a
*we occasionally find the antérior extrgmities connected with .
the trunk by muscles only, nearly in the same manner that
the rudiments of the bones of the Shoulder in some Serpents
lie concealed in the flesh." This is the case in the Cetacea,
in which ,thg bones of the Shoulder consist of the two broad -
and rounded Scapule,placed near the Spine. The animals
with hoofs, (particularly in the forms of the Hippopotamus,
Elephant, &c. apparently forming a continuous series with
the Cetacea,) are characterized by the absence of the
Clavicle, as well in the Pachydermata as in Ruminanticand =~ °
Solipeda: consequently the Scapula, which is usually long, o
narrow, and placed nearly perpendicularly, is connected to
the trunk by museles alones (Tab. XVIT. fig. I.) ¥
§. 267+ In the Rodentia and Carnivora, where the
Jactions of the anteriof extremities are no Ihnger confined as

trary, its perfect, and formed by the Sphienoid alone, in Man, Cdrnivora,
Runtinantia, and others of the Rodentin, The optic foramen is almost
alway®d¥stinet from the sphenoidal fissure, the Kanguroo and Omithorhyn-

us forming exceptions. In the Harp,, Kanguroo, and Swine, the optic
foramina. open together at the anterior part of the eranium, but are se-
paruted in the rqmuinder of their course by the anterior part of the Sphenoid
Bone. The sphenoidal fissure, which in Yan is elongated, and extends ob-
liquely upwards and outwards, is even in Apes more rounded, a fact of
interest from the gjmilarity it presents to other openings for the passage of
nerves verbebrw, or the vertehra-like bones of the head.  This form
is S_tﬂ‘::::n decided in many Carnivors, n Solipeds, Ruminantia, and
_Pnchy'ﬁmma; in Cetacea, on the contrary, it is elongated eyl narrow, but
extends in nn opposite direction to the fissure in Man. The remaining
openings and passages, such as the Sphego.palatine forumen and canal, Infra
and Supra Orbieary canals, and lnu:rmnxillnry “or anterigr palatine foramina, .
present less important differences, being for the most part umlogous to those »' ,'
of the human subject,and suffitiently intelligibledront the descriptions alrendy
given of the bones composing them.  (Cuytin Comp, Angt. ii. p. 43, 8sag
MECKEL, Vergl, Anat, th, ii. abth, ii. 3 620, fec.— Translator.

-
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in the preceding instances to swimming or walking, the
. form of the Sa!pula approaches more closely to that of Man.
¢ . The spinal margin is broader than in the hoofed animials,
and rounded off: the spife itself of the Scapula is more
prominent, and oceasionally forms a large expansion over
the articulation with the Humerus, the foss on each ‘side
of it being of nearly equal size.” In these Orders we not
. only generaﬂy find small rudimerits of the Clmnc!e con-
cealed among the muscles, (ossa claviculdria) as in the Cat,
Dog, Martin, Bear, and Seal, but likewise true Clzmcles in’
those animals which employ their anferior extremities in’
. flying, digging, or graspipg objects. Such is the case in
Bats, Moles, Hedgehogs, Mice, Beavers, Squirrels, and
*Porcupines. Among the Edentata, in which the Seapula
" does not differ materplly from that or the prqc’kdmg O.rders,
* a true Clavicle is wanting in the ’Orml:hdrhynclu, and is
found in the Ant—l]gters, Armadilloes, and Sloths, as " well
as in the Megatherium. Tt exists likewise in.the Makis
and Apes.- In the’Scn_pula of the latter, more evidently
than in most of the specles already noticed, we find thg
Coracoid Process, which is present in Man, and may wit},
justice be viewed as a rudunen? of a second Clavicle; an
, idea still farther corroborated by the strong and arched
l ~ process of the Bat, in which it is still more perfectly deve-
l ~  loped than in Man. (Tab. XVIL fig. V. d.)
s §. 268. In Birds we found the narrow Scapula parallel
r to the Spine, thus, together with the strong Clavicle, contrie
buting to the solidity of the Shoulder. So also in the Mole,
where an equal degree of solidity being required, though
: for~a different puspose, .the long and narrow Scapula is
y € °  placed parallel to the Spine, the Clavicle being very short,
°  thick,and nearlyquadrangular (Tab. XVILfig. VIIL. B.C.) .
Ir <he Bat, likewise, a considerable degree of firmness is
required in the shoulder, and therefore the spinal margin

] & .
o
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of the Seapula is elongatcd as in M:un, whilst the Clavicle
is long, strong‘,;and pretty much arched forwards, (fig. V.)
In the Sloth the € !nvugehas a peeulmr appendage project-
ing from it neatly at right angles. The Bones -of the
* Shoulder in the Ormthorhync(bus paradaa:us, merit a pecu-
liar descnpnon. Here, as in Tortoises, we find a singlé and
nearly'S shaped boné, which, being attached by one ex-
tremxt.y to the Sternum,, having an articular eavity in the
middle for the reception of the Humerus, and supplying the
plaoe both Clavncle and Scapula, * proves that in this paint,
also, this remarkable animal forms a connecting link between
Amphibia and Mammalia. - (Tab. XVIL fig. II. a. b)1-
§. 269. As to the: Humerus, it is here as in seVeral of
the preceding Classes, formed essentially in accordanceo
with the lmman type, particularly when the fore arm and

(h Hoxr (  Trans. 1802, p. 74.) considers the trunsverse process of

e T-shaped Manubnm Sterni a¢ o Clavicle, because it is also connected
With the bone of the Snoulder. The analogy with preceding formations,
however, is moze in favour of the view taken above. At most, this transverse
Procass might be considered as coinciding with, the Hecessory Clavicle of the
" Frog. (Tab. XL fig. L b.)

"t According to the view which Mckiz. adopts of the relations of the bones
of the shoulder of the Omnhorhyndms, the connection is still more evident
between it and the formation of Birds and Amph’bu. He describes the
Seapula as being elongated, convex anteriorly, and formed of two portions,
an inferior small, and a superior lrger portion. The articular surfuce is
sitnited at the point of their junction, and a little to the inside of it, an
lepmion for the reception of the anterior or true Clavicle. The latter is

, archétl forwards, nearlymeets its fellow in the mesial Jine, and in
e olecomse rests on the teansvers s of the T-shaped process of the
Sternum.  The inferior portion of the Seapula is aiwo unived inferiorly with
e manubrium Sterni.  This s considersdt by MECKEL to correspond in
situation and conpections to the actessory Ciavigle-or elonguted coraceid
process, particularly as it presents itself in Sanria. The anterior or proper
Clavicles, on the contrary, represent the Furcula of Birds. Hence, this
remarkable animal presents the single instande among MamMalia of the
simultuncous existence of & Scapula, und of a true andcaccessory Claviths o
(Mrckee, L c. s, 35%)—l'rum(ala'. >
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hand are used for ﬂymg, as in the B'\t, ‘or for -grasping
objects, as in Apes, many Rodentia and Carnivora. On
the contrary, when the anterior part of the extremltyw
imperfectly dcvcloped 26 in the ‘Cetaces, the Humerus is
short and stunted. _(Tab. X\'II fig. XIL. a.) The same
obsérvauon applies also to most of the hoofed animals, where
the metacn.rpal bones are much elongated, the Humerus
being so short as to be almost sompletely concealed beneath
the flesh of the trunk; in the Horse, Goat, &¢. for qsmnce.
(Tab. XVIL ﬁg 1) On the contrary, the upper arm is

~ unusually long in the Aiand in Bats. In the preceding

Class the shape of the Humerus was subject to considerable
variation when the arm, as in the Swift, was endowed with
® great muscular force; so also here, of which the most striking
instance is to be found in the Humerus of «the Mole, (fig.
VIl D.) furnished with large processes, q,and articulated
both with the Clavicle and Scapula. The perforMon o

the Humerus of the Lion* by the Brachial Artery is also

connected with the great muscular force of ‘the anterior

extremity, the vessel being thus screened from the pressure
to which it would have been otherwise exposedt = ©

8 Houzlctl.cmC’omp Anal.p. 76. *

+ The Humerus varies from its usual form not only in the Mole, bnt also
in some other animals, chiefly such, as burrow. In the Megatherium it
suddenly expands at its lower part in consequence of the presence of a broad
external ridge. In the Armadilloes and Beaver there is anaupper and ante-
rior ridge, whilst the lower part of the bone is expanded luterally ou
in the former, and inwards in the latter. In the Ant-Eater it has a supérior
and inferior extersal ridge, each terminating in a hook, snd leaving & déep
semi-lunar interspace between them. In the Chrysochloris the bone consists
of two portions, & Superigr vertical, and an inferior transverse. The internal
condyle is much broader than tie outer, and. directed inwards and forwards
with a considerable, iat, triangular process ut its lower part pointing forwards.

The foramin in the Humeius ere of two kinds,“the one being the result of |

. defaetive ossification. and the other forming a passage for vessels and nerves:

L3
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§- 270.* The’ bones of the Fore-arm in the Cetacea are
so much confounded with' the Humerus and Metacarpal
. Bones, (Tab. XVIL fig. XILb. ¢.) and so much com-
pressed, that the whole of the antetior extremity presents a
striking similarity to the fin-hones of several Fishes. (CGom-,
pare, for instance, the fin-bones of the Lophius piscatorius.
Tab. VIIL fig. III.) The Ulna and Radius are somewhat
more developed in the amphibious Mammalia, for example,”
the Seal and Limantin, (Tab. XVIL fig. TIL) There is
_ o rotatory motion, however, between them; nay, in some
cases, their hieads are consolidated together.  Such, likewise,
is the structure in all hoofed anjmals; for though in the
Pachydermata (e. g. the Pig and Rhinoceros) the Radius’
and Ulna are perfectly separate, the former being placed
anteriorly, andsthe latter, with its large flat Olecranon,
posteriorly, yet thiey are But imperfectly formed, and there
is not ahy rotatory mption between them. _In the Ruminantia
and Solipeda, the Radius becomes the only bone of .the
-Foreqrm, The Ulna exists only as_a slender appendage
- to it‘gosteriorly, the Olecrguon alone feii\‘nininglo'f tole}‘ablc
size. " The two bones are distinguished by the interposition
of a suture or fissure.  (Tab. X VIL fig. I.)
§. 271. JIii the Rodentia and Carnivora the Radius and

both Kkinds occur only at the Tower part of the bone. The first forms
communication ketween the anterior and posterior articular fosse, and exists
asionally in tht inferior Races of Men, o g. Negroes and Papuas, also

in many Apes, Carnivors, Rodentia, and Pacliydermata. The second kind

- Of foramen i situated ' in the internal condyle, and diredted from above,
forwards, downwards, and outwards, Tt gives a passage to the Mod-lan
Nerve, and Ulnar or Brachial Arterys R exists in but & few Apes, in Mekies,
Gﬂem"“’dt The Mole, Chirysochlore, Racoon, Biflgcg, Coatl, T?nrer,
Hmbb& Cals, Suﬂs' ()p(ng“ms, KanUI'OOS, lemlomys.. Ornithor-
bynchi, many Rodentis and Bdentata, the Cnan, Int not in'the AT or

Megatheriugm, (Mecxit, Vergl, Anat, th, i abth. it & 860.)—Translato?>* * o

B
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Ulnaare generally separate, but‘without any rotatory motion.
. Nay, in the Galeopitheci and Bats, (fig. V. g.) the Ulna
" . andits Oléeranon disappear; and consequeutl), any rota-

" tion of the Radiusis rendered as impdssible bére as in Birds,

where i would have impeded gflight. In the Tardigrada

and Sloths the bones’ of the fore-arm are very distinetly
separate and in the latter there is, according to Cuvier,*

. a perfect rotation. The same ‘remark appllcs likewise t.o-'
most Apes. 4 w5

§. 272. As regards the Metacarpal Bones, Mammalia
resemble the Amphibia rather than Birds, in which the
singular hand, bent to one side, contained but two Meta- -

carpal Bones. In the prcsent Class we find them usually
disposed in two ranks as in Man, though thexr number does

not always correspond to that model. Acco to CUVIER,

1 «they are in the Porpoise 5; in tlfe Elephant 8; in the
L Ruminantia from 6 to 7; in, the Solipeda 7; in the Thfee-

toed Sloth 5; in the Carmvora and several Rodentia 7; in
the Hare, Apes, and Mole 9. In the latter there is also a
large sickle-like bone on the radial side of the hand, serving
to increase its breadth. The hand is turned backwards for®
the purpose of digging, and the nails alone project from
beneath the skin. (Tab. XVIL fig. VIIL) In many species,
particularly Apes, Carnivora, several of the hoofed animals,
l . . &c. the Os pisiforme projects consxderably, and by affording
a point of attachment to the flexor muscles of the hand per-
\ forms the same office as the Os Caleis in the foot. (Taba
XVIL fig. L g.. fig. IV. g.)*
§. 273, The form of the hand and of its bones varies
p considembly in Mammalia, some evident approximations
5 4 oceurring here also fo various parts of the preceding Classes.
r T he Lands ip the Palmata come nearest to the fins of I'ishes;

i Pl « Annales du J"M‘", &e, Tab. v, p. 207,
¢ “
' ¢
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for in the Cetacea the flat metacarpal bones are consoli-
dated, and, together with the numerous and flattened pha-
langes of the fingers, form a true fin, (Fxg XIL) In the
Seal, also, the form of the fin is imitated in the gradually
diminishing length of the ﬁngers, from the largest external
one, or thumb, as well as in the membrane which cofinects
them. - We may likewise consider the shovel-shaped hand
of the Mole as a copy of the flat roundish hand of Tortoises:
it consists of five.fingers, each of which is composed of a
short metacarpal bone and three phalanges. So, also, the
hand of Frogs and Lizards serves as the type of formation
of the fore-foot in most of the Mammalia provided with
claws. The hand of the Bat, however, is still “more dis- "
tinetly a repetmon of that of Birds. Inone as in the other
the hand is fned in a mid state between pronation and

supination ; and performs on the Radius motions of abduc- *

tion hiid adduction, instead of flexion and extension. In’
the Bat, too, the thumb is short, is not included within the
ﬂymg membrane, but provided with a strong claw. The
remaining four fingers, however, "are not stunted as in
Bilds; on the contrary, there are four very long metacarpal
bones, and as many fingers, of which the Index has two,
and the, remaining - ones each three, phalanges. (T ab.
XVII. fig. V.)

§. 274. There are likewise remarkable formations of
the hand in the remaining animals with hoofs and claws;
for, according as the hand is employed chiefly for walking
on or for prehension, the fingers are either more developed,
so much so even that we find the thumb and its metacar-
pal bone _detached from tlre rest, as in Apes; or all five
fingers are placed parallel to each othery and are nearly of
equal length, as in the Bears and Badgers; or Jastly, one
or several of them are more or l«,ss imperfectly developed,,

.

»
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Thus, in the Camivora* and Rodentiat the lengtle of the
thumb is considerably diminished.  In the Edentata several
of the fingers disappear alfogether ; thus, for instance, in the
Two-toed Ant-Eater there are only slight” and inconsider-
able radiments of the thumbg index, and little finger; on
the contrary, the middle finger is exceedingly powerful, and
is formed of a short thick metacarpal bone and two pha-
langes, of which the last is very strong. (Tab. XVIL fig.
IV.) The fourth finger consists of a skendef metacarpal
bone and three phalanges, of which the last is tolerably
large, though smaller than in the other. In the Af, on the
contrary, three fingers are dgveloped ; the metacarpal bones,
however, are but short, and consoliddted at their inferior
txtremities ; at their inner and outer sides are found the
rudiments of the metacarpal bones of the two fingers that
are deficient. The three fingers adlually present consist of
two phalanges; of which, that supporting the claw “is in
each so extraordinarily large, and armed with such_a sharp
claw, that the animal is unable to walk on the flat surface
of the hand, and is compelled to keep it in a middle state
between pronation and supination, applying the ulnaf
edge to the ground; whence, dlso, it prefers climbing in
trees. o 4 2% .

v The mechanism by means of which the claws are pushed out and re-
tracted in the Cat Genus deserves & particular notice in this place. The
phalanx to which the claw is attached is curved almost like an 8, and has a
sheath or groove into which the claw fits, An elastic ligamefit extends from
the joint of the first and second phalanges to the upper edge of the third,
Keeping it 5o much-bent backwards as to bring it nearly in contact with the
cocond. The claw is consequently turned upwards and concealed, so as
not.to be blunted in walking. On theother hand, the tendon of the flexor
muscle is inserted juto the lower edge of the same phalanx, and by bending it
protrudes the claw. 4 s g

t. According to Brusessace, the Flying Squirrel has a spine-like

“bohe on the outer side of the hand, serving for the support of the flying
membrane, ¢
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§. 285, In the :ulbuﬁls with hoofs the hand is still far-
ther modified. In the Eloph;mt- there are ﬁV'e,ﬁngers; all,

however, united into ene mass #elosed within the skin of |

the foot. In the Tapirand Pig the thumb almost com-
pletely disappears; and although there are four perfect
fingers, the animal walks only on the two middle and
longer ones. In the'Ruminantia, on the contrary, there
are but two fingers ; their metacarpal bones are consolidated
into one, (called Cannon bone,) on whiéh there is a double
trochlea for the articulation of the two fingers, cach com-
posed of three phalanges. (Tab. XVIL fig. I h.i. k. L)

In several species, the Ox for instance, there are two

small bones at the lower end of the metacarpal bone, armed
with nails or claws, and forming a rudiment of the fingersd
wanting. Ins the Solipeda there is but a single finger: it

- consists of a tolerably lang metacarpal (eannon) bone, be-

.

hind *which. are placed two _slander rudiments of other
fingers, and three plalanges (AgdXL), called Pastern,
Coronet, and Coflin bone. ¥ :

" §-276. In the posterior extremities we have first to exa-

. irde the osseous belt, or bones of the Pelvis, to which they

are attached. Even here” we find many repetitions of
preceding fermations: As in Fishes (Tab. VIIL fig. 1.) the
bones of the posterior fins were separate from the rest of
the skeleton, and fixed by muscles only ; so also in the
Cetacea we~find only sinall and flat rudiments of the bones
of the Pelvis. In the same manner, likewise, that t];fpubic

. archeof the Pelvis was incomplete in Birds, the symphisis of

the Pubis remains open in the Ant-Eaters, Moles, and
Shrews, Inthe two latter Glenerp, moreover, the Peleis
18 50 narrow, that the Sexual Organs, Bladder, and even
Rectum, are placed without it.* In the Ant-Eaters, Arma~

* Hereis an analogy with the eversion of the Bladde?, when the arch of
the Pubes is incomplete in human=nonsters. X

-
-
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dilloes, Manis, and Sloths,* «the Ischium is connegted with
the Sacrum (§. 320) ; and, consequently, there is an ischiatic

_ foramen instead of a notch. (Tab. XVIL fig. X. e.) Lastly,

the narrow, elongated shape of the Ilia, which we observe
in most Mammalia, is to be considered as a repetition of
the similar formation in Birds (Tab. XIV. fig. XX.), or
in certain Amphibia, e. g. the Frog. (Tab. XI. fig. 1) .
Altogether, however, the type of  the Pelvis of Mammalia
appears to agree with the closed Pelws of Tortoises and
Lizards; nay, even the moveable rami ettendmg from the
Pubes to the Sternum in the Crocodile (Tab. XI. fig.
XII1.) re-appear in the marsupial hones of the Opossums,
&&" They present themsélves as moyeable bones or pro-
cesses, extending from the arch of the pubes towards the
Sternum, and support the peculiar pouches found in these
animals, though notee:\cluswely copnected with that organ,
being found also in the Ormthorhynchus and Echidna. ~
(Tab. XVIL fig. IIe w .

§. 277. As the Pelvis of most Mammalia coincides
pretty generally, as well in regard to its connections® as
its composition, with that of Man, it will be necessary @
notice only a few of the most important variations.f We
have already alluded to the elongated, Ilia which form the
principal characteristic of the Pelvis of Mammalia. The
Ilium and Ischium usually, i the Carnivora, Rodentia, &c.
for instance, form a strong and tolerably long bone, nearly

~ par. to the vertebral colnmn, the articular cavity is

’

* In the Megatherium,  so closelyoonneeted vuhthg Sloths, the Ischia
and Ossa Pubis appear to have been altogether wanting. The articular
cavjty is placedat the lowest part of the Iium, wlnch is broad and concave

anteriorly, as in the l:.lnphnnt. -

+ Avrexpiern and Frsciizr Jhave distinguished themselves by investiga-

_tinghe principal of these variations in their Dissert. inaug, nonnullas Obser-

"

vationes de Pelvi Mammalivm sisteas.  Tubing. 1798,
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placed rather l')c-li)w~ its 'xpidd'te, and its narrowness is the
ause of the small size of the Lips in Mammalia. The

greater part of the Ilium is, consejuently, placed nearly in - ;i

the same directioh as the’ Scapula,of Birds (§. 226) ;- and in
both instances, with fhe samqobj'ect, viz. to afford a geeater
extent for the attachment of 'muscles. * In this form of the
Ttia also, combined with moderate breadth of the Sacrum,
we find the essential cause of progression on all fours, as
well as the difficulsy of assuming the erect posture, the basis
of the trunk being too limited for that purpose. The Sym-
phisis Pubis is opposite to the first eaudal vertebre rather
than to the Sacrum, and cons_equently the plane of the
superior aperture of the Pelvis is considerably inclined.

§. 278. In the Elephant, Rhinoceros, Ox, Horse, &c.*
the crista of the Ilium is broader than in other instances
(Tab. XVIIL fig. VL) its inner surface more concave,
particufarly in the Elephant and. Rhinoceros, and conse-
quently approaches altogether to the human form. The
Pelyisin Apes forms another transition intermediate between
that of Man and the Carnivora. It fs ecessary to consider,
aisd, that the distinction” of sex materially influences the
size and form of the Pelvis; nay, according to Paras
and Scugeeer,* the Symplisis Pubis is wanting in the
females of some Bats. The observation of Lr Garrorst
is, however, still more remarkable, viz. that in the female
Guinea-Pig, near the period of parturition, the Pelvis is
considerably enlarged by the vielding of the junction of the
Ossz Pubis, and after delivery is again reduced to its
primitive size.

§- 279. The posterior extremitics are wanting in the Ceta-
cea, in the same manner as the abdominal fins in some Fishes;
or rather rudiments. of them are found in the caudal fins,

-

* Avvesnieri, be. eit. p. 227. -
t In the Appendix to his Ezperiences sur le Principe de la Vie.
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which are unsupported by bones, and placed horizontally,
not vertically as in Fishes. The amphibious Mammalia
_constitute an evident tzansition to this form; in them, the
Seal for instance, the separate parts of the posterior extre- °
mity, and even the nails of the toes, are distinctly recog-
nizable, but are cohsolidated«by a membranous web intoa
kind of candal fin. As to the individual bones of tlre lower:

extremity, the Femur here, as in the preceding Classes, -
‘corresponds pretty uniformly to the human type. It is for
the most part perfectly straight ; in the Seal it is very short;
in.the Ruminantia and Solipeda, also, in consequence of the
elongation of the Metatarsal Bones, ‘it is so short, that it is
cUncealed under the skif of the trunk. BrLuMENBACH
states, that in the Elephant the ligamentum teres is want-

“ing, as well as the depression for it on the lLead of the

femur. The thickness of the Femur in the Megatherium
is very great, equalling one half of its length, =+
§. 280. The Bones of the Leg, Tibia and Fibula, in
Mammalia coincide pretty closely with those of the Fore-
arm. Asa small rudiment only remained of the Ulha'in
the Ruminantia and Solipeda, so also in the same spectes
there are only some slight traces of the Fibula, which is
analogous to it. It sometimes presents itself -as a small
style-shaped bone attached to the outer side of the upper
end of the Tibia, nearly as in Birds (§. 231); at others it
forms the outer ankle at the lower end of the. Tibia. The
latter formation occurs chiefly in the Ruminéntia, the for-
merin the Solipeda. Ini the Pachydermata, and in all
animals with claws, the Tibia and Fibula are placed near
each'other, like the Radius end Ulna, the latter being usu-
ally mather behind the former : they are immoveable, . how-
ever, or even consolidated, at the superior extremity; in the
Hedgehog, Rat, Squirrel, &c. for instance. The Fibula
is peculiarly slender ir Bats. The Patella is usually
YOL. 1. Q .
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present in*Mammalia asin Man, but is wanting in the

Wombat and Kaola* In those two animals, likewise,
Hoye describes a very remarkable taode of connection of
‘ the Tibiaand Fibula. Thé lower ~ni:tremil:y of the latter
is articulated both with the Tibia and Tarsus, and, is
, capable of performing a rotatory motion, by means of whith

the toes can be turned in or out, and the animal is enabled
“to dig and burrow with mueh facility.

§. 281, The' Tarsal Bones also of Mammalia approxi-
mate to those of Man in form, number, and position.
Among the most remarkable formations oceurring in them
is the long spur-like process of the Os Caleis in Bats (Tab,
XVIL fig. V. v.); which, though inclosed within the fiying

~membrane, appears very closely to resemble the posteriorly <

directed thumb vof many Birds. A sickle-like bone is
found at the inner side oft the Tarsus in the Mole, simi-
dar to thde already noticed in the Carpus. In thé Sloths
. the form and connections of the Tarsus ‘are very unusual.
* The flexion and extension of the foot,-;ﬁeh in most qua-
dr%edsform nearly its only motions,” and are effected by
a déep ginglymoid joint between the Astragalus and Tibia,
are here deficient ; whilst, or the ontrary, the Fibula is
articulated with the Astragalus by means of a process re-
sembling the styloid process of the Ulna, and in such a
manner that the motion of the foot is limited to rotation on
its longitudinal axis, and the animal consequently, as is the
case with the anterior extremity (§. 273), steps only on the
outer edge of the foot;+ a circumstance tending to impede
walking, but facilitating the ascent of trees. (Tab. XYIL
ﬁﬁg- VH.) ", ~ ! y .
§ 282. In the Bones of the Metatarsus and Toes,
which are generally apalogous to those.of the Carpns and
* Hour, Lect. on Comp, Arat. p. 134 "
* + Cuvien, Annales ds Miséwm, tov. po 194
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Fingers, the most remarkable points consist in tertain ap-
proximations to the foot of Birds. As we found in them the
“Tarsal and Metatarsal' Bones (§. 232) consolidated into a

single mass, on which the Toes Were articulated, so also are
the-Metatarsal Bones in_the Solipeda, Ruminantia, and the
Jerboas (Jaculus) In the two_former, the Metatmsal
Bones and Toes are disposed as in the anterior extremity
(§- 274) ; an analogy which wili be sufficient to elucidate
their structure. In the Ruminantia,” however, the rudi-
ments of the two deficient fingers are somewhat more
evident. In the Great Jerboa (Mus jaculus), according

1. "CuviEr, of five toes, the three middle ones are attached

to the same Metatarsal Bone, the posterior extremity differ-
mg remarkably from the anterior, as well in this partlcular
as in the very unusual length of the metatarsal region. In
the Ai the bones of the toes aré disposed as those of the
fingers. (§. 273.) The posterior extremity Las five" toes in
the Two-toed Ant-Eater. In the Carnivora and Rodentia -
there age usually r‘ve toes lying pnmllel to each other ; the
great toe, however, like the thumb, is often shortened, o
asin Dogs, Cats, Hares, wanting altogether. The forma~
tion of the toes in the Quadramana and Didelphes is very
remarkable ; the Metatarsal Bone of the gredt toe being
detached from the rest, and, with that toe, having the same
relation to the foot as the thumb to the hand. (Ta.b. XVIIL
fig. 1X.)

§. 283. If at the conclusion of these considerations on
the Skeleton of the Mammalia, we cast a glance at that
of Man, we shall find that the most distinctive peculiarities
of the latter are such as reldte to the erect posture, and to
progression in that condition. The ultimate object of that
position appears to be to give the highest and most excel-
Jent situation to the noblest organ, the Brain ; removing it
to the utmost from the'earth, and exposing it completely

Q 2
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to the light. Hence, epgliegu;eﬁtly, the fine spherical shape
of the Cranium, placed at the summit of the frame, and
. having the centre of its basis resting perpendicularly on
the vertebral column. Hence, tlso, the perpendicular
ascent of the Facial Lme, the *perfect subordination of the
Jaws, the projection of the Nose, and the vertical plnne of
the Chin. If we compare this form with the most closely

anthropomorphous Apes, *we mvzmably find in the latter

the Facial Line intérsecting the axis of the Spine nearly
at right angles; the forehead retreating backwards; the
maxillary region projecting ; the occipital foramen placed
more posheriorly ;—a form to which we find some approx-
imation in the human species only as a consequerice of
malformations, or ‘as an indication of the mfcnonty of
certain races. "

§- 284, Though the charaoter of the human Skeleton is
expressed most decxdedly in the ferm of 'its noblest part,
—the Head, its remaining divisions are by no means
wanting in remarkable peculiarities. In the Trenk, the
wide back and the broad arched thorax bclong almost ex-

‘clnslvely to Man. The Pelvis, however, is still farther
modified with Teference to thie upright posture ; the Sacrum
is broad and "arched ; ‘the Coccyx, ‘on the contrary, short,
and concealed bereath the skiny and, consequently, the
vertebral column, which was at first almost the only organ
of locomotion, is here totally diverted from that funetion.
The Ilia are broad and concave guperiorly, for the support
of the abdominal viscera; and, in short; their form i prin-
cipally calculated to afford a solid and secure support to the

~upper part. of the body. °

§ 285. The stamp of a nobler formation is equally
evident even in the extremities. In no other animal is

the posterior extremity so perfectly qnuhf°d to form a -

secure basis to the body by the combination of the strong




-

5 ; 229

tarsal and metatarsal bones into a solid bony arth. In no
other animal is the hand so perfectly developed as in Man,
not only for the purboses of most extended motion, but

also'as a delicate orgax of senSe. As'the extremities for’

progression, also, are penectly distinct from those devoted
to touch and prehension, Man as a bimanous is sufficiently
distinguished from the quadrumanous, animals; for the so-
called hands of Apes should rather be termed feet, partly
on account of their narrowness, and: partly because they
are principally used in progression.

§. 286. As a necessary consequence, therefore, of these

~general views, the idea that Man and Apes form but one

species must be resigned to fantdstical humorists,—to a
J. J. Rousseau and a MoxBoppo: on the contrary, we
must recognize, that the stamp of more ‘elevated organi-
zation, i. e the perfect arranffement and subordination
of parts according to.their degrees of importance, and,
on the other hand, the admirable combination of all the
parts into one harmonic whole, exist in the human ske-
Jeton to a degree that we should in vain seek._to discover
in any other species, i
§. 287, Having thus, by the delineation of the various
forms of the Skeleton, indicated, ds it were, the elements
of the diversified forms of the higher Classes of Animals,
we next turn to the description of the peculiar systems in
which the Animal Life of those beings mofe particularly
displays its€lf.
P

-
.
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OnrGaxs bF SExSATION AND MoTtioN.
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SectioN 1. Nervous System.

We have already noticed on several occasions (5. 87, 49)
the remarkable ‘hiffefences of the Nervous System in the
four superior Classes of Animals from its earher formations;
differences dependent on the appearance of a Brain and
Spinal Marrow. llus, however, sappears to be the proper::
place for making some more precise observations on the
mode in which a transition is effected from the early forms
of the Nervous System to its more elevated type.

§-288.  If for that purpose we take a retrospect of the
orgamzatlons ilnmediately preceding, we find in the Arti-
culata, in accordance with the articulation of the whole
body,: an articulated Nervous System,—the Garglionic
Clmn\ (§.€9.) Each joint or segment of the body here,
in truth, possesses a nervous centre and nervous branches,
which embrace the ahmentzu'y canal; but it is in the cepha-
lic segmentralone that a nervous ganglion is found on the
dorsal surface (that exposed to the light), the ganglia of the
remaining segments being placed on the abdominal surface.
The articulation of the body (its division into segments)
still continues in the lugher Classes, where it may be. ‘most
dlstlnctly recogm7ed in the form of the "Skeleton, ‘in  the
composition of the vertebral column, and in the individual
arches formed by the Ribs, Jaws. and extremities. A
simflar arrangement likewise continues in- the Nervous
System: each segment of the body; characterized- by the
vertebra and the vertebral arch belonging to it, has here
also its peculiar nervous centzal mass, and a pair of nerves

\t'
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surrounding the alimentary canal mediately or immediately.
There is this difference, however, that in this instance all
tlese central masses ase placed on the dorsal surface, and
that they are consolidated so as to form a single mass, .
(Brain and Spinal Marrow;) a change of which we have

already met an ifstance 1w the conversion of the lower

chain of Ganglia into a medullary cord in the Earthworm

(§- 80), in the Crustacea (§. 83), and in the Larve of In-

sects (§. 87). r

§. 289.  To this consolidation we must attribute the fact

that the mdmdunl sections of the chain of Gangliain the
_Spinal Marrow are distinguishable only by L!@Ipmrs of
Nerves which they sendoff; and by the divisions of their
vertebral canal. When, however, a more perfect evolution
of individual portions of the chain of cental masses takes
place, as mvarmbl’y happens with regard to the Brain, and
occasionally also in the Spinal Marrow the évidence of
_ the separate existénce of the individual masses is no longer
dubxous. But as nervous action displays itself externally
only in relation to ‘Sensation and Motion, so, alsd} the
totality of the neryous central masses placed on”the dowal .
surface is divisible mto those - belonging to Nerves of Sen:
sation and those of Nerves ot Motion: the fo':mer, under
the form of Bram, oceupy the cranial vertebr in the same
manner that the cerebml Ganglxon in the Mollusca and
Arhcuhta umf"ormly grves off the pnnclpal nerves of sense;
the latter, @ the Spinal Cord, fill the spinal , agree-
ing in "tlns respect ‘with the primary function . Spine
as the principal external f motion.

§. 290. From the Brain. umﬁi‘mly proceed the Nerves
of Hearing, Slght, aid Smell; and, conscquently, the
number of its prmcxpal dmswn? is always fixed at three.
But thé Brain also petforms the part of a central mass to
‘the Spinal Marrow ; partly inasmuch as it is the centre of
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the power of motion, and partly in so far as it constitutes
the medium by which the impressions of Touch, a mode .of

. - - - ' .
. sensation linked with motion, are communicated and recog-

nized. We are thus enabled to establish in the Brain one
principal division as the Gangjh)n of the Olfactory Ne}.ve -
the second as the Ganglion of the Optic Nerve; and the
third as the Ganglion of the Nerves of Hearing, Touch,
and Motiony (the latter two through the medium of the
Spinal Marrow :) consequently, when we find a perfectly
central mass presiding over all other parts; and formed by
the very complete evolution of an individual cerebral mass,
we must cousider it as indicating, the most perfect degree
of general subordination and absolute centricity in the
nervous system.

§. 201.  Thé Nervous System, howeyer, is not merely
the centre of Animal Life; it is the general organic centre,
and, consequéntly, must influence the Vegetative Sphere

* both actively and passively. It is, therefore, very import-

ant fo find that in these higher Classes of Animals:there is
a peculiar, Nervous System for the vegetative functions,
«which forms a very perfect repetition of the Nervous Sys-
tem of the inferior Classes, pdrtly by uniformly surrounding
the alimentary ecanal and vascular system, partly by present-

. ing the type of a chain of Ganglia; and which is connected

with the more elevated central system chiefly through the
medium of the Spinal Marrow, its subordinate member.
Wm”efore proceed to examine in a Series the re-
lations of the Spinal Ma and Brain, of the+Nerves
% :
proceeding from them, and of the Sympathetic Nerve or
Ganglion_ié..System, in the four superior Classes of Animals.
L >

©
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1. Nervous SysTEm oF FiSHES.
.

4 " .
. - . P
A. Spinal Marrow and Brain.

§. 202. The two divisions of ‘the great nerveus central
mass disposed along the back maintain neéarly an equal rank
in this Class of Animals; for, although the Brain, a.sregal':ds
its ganglionic form; must be allowed a decided omi-
nanee in point of structurg, the superiority of bulk is con-
stantly on the side of the Spinal Marrow. The latter

*here stretches, with few exceptions, through the whole
extent of the vertebral column, and, consequently, which
is not the case in the superior animals, through the caudal
vertebre ; whence, from- the great number - of vertebre,

(§ 162,) it attains a very remarkable length. (Tab. XI. fig. -

1) According to Arsaxy,® the Spinal Marrow is pgeu-
liarly short, in proportion to the vertebral canal._in some

cartilaginous Fishes, as Tetrodon mola and Lophius pisea- .

torius, the Nerves belonging to it forming akind of Cauda
equinay as in Man. (Fig. VIL) But even ii such in-
stances the upper surface of the Spinal Marrow is provided
with several gangliform swellings, and consequently it
appears to ap;:roxunate to the Brain in point of structure,
in proportion as it becomes more subordinate to' it in
point of size.t - 3 i v

« De Piscium Cerebro ef Medulla Spihali. Hal. 1813, p. 5."

- .

. ey e
+ In the Lophius piscatorius the spinal marrow diminishes considerably in
size immediately after passing through the third cervical vertebra, and termi-
nates complately before it reaches the eighth. Beyond that point there is

* nothing more than a Cauda equina, composed of two bundies, each contain-

ing sixty-four filaments, corrcspn:nd'mg tor the double roots of thirty-two pairs

é
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§. 263. The formof the Spinal Marrow, even in this:
Class, very closely resembles that of Man. It already
constitutes a long cylindrical cord, in which are evndently
distinguishable two grooves,—u superior deep, and an in-
ferior superficial one ; nay, asin the human feetus, it vsually
contains a canal, proportionally of very eonsiderable ' dia-
meter. (Tab. IX. fig. I.) The more remarkable therefore
is the form of the Spinal Marrow which I discovered, in
1816#113 the Lanpreys, (Petromyzon marinus, fluviatilis,
and!bmndualu,) and which differs from that of all other

om the (!urd to the eighth vertebra there are but four or five
ves inserted into the spinal arrow, each about an inch distant |
from the other, forming filaments upwards of three feet in length from {
their origin to the points at which they pass through the four or five lasts )
caudal vertebrie. The remuining twenty-six pairs of nerves,” included be-
tween the three ﬁnt cervieal » de the four or fives last caudal, are inserted
Hpon  portion of the spinal marrow ot mofe than an ineh in length, In
the Tetrodon mola the fasciculi formed byathe double origms of the sixteen
pairs of spinal nerves areall inserted around the luterul and inferior margins
of the Jobe of the fourth ventricle, which is only about nine lines long by two
WiCt; 50 that the Spinal Marrow, properly sc: called, of which ibout three-
fourths are-c =nting in the Lophius piscatorius, is wboll’vm\!hg in the pre-
sent case. (Dnnouuﬁs Anatomie des Systémes Nerveus, Paris, 1825,
il A b

M. Desovrixs lmgmw the name @Lobeof the Fourth Ventricle to
the portion of the spinal cord between the pneumo-gastric nerves and the
fifth pair; the increase of its size, the.extent of separation of its columns,
and the interval between them, heing greater in proportion to the degree of o
developement f one or both of those pairs of nerves. In Rays, Sharks, and
Sturgeons, the ‘two upper cords of the splnllmnwr foy.n thick margins to
the foarthi ventricle, with curves. s, varying in different species, In
Sharks there are in addition s  paits of fubereles at ¢  of

- .-"m-

é !hmmqe. In the El ("y there is, in the sume situation, a single |
pair of lobes, which form the n isiderable part of the whole encephalon. a
T’" SAme circumstances, nlly in & less extent, and with nume. ) u

missuro to this Ventriele formed hy the inflection of its margind at the upper
part immediately behind the Cerebetium,  when it exivts. (L ¢ p. 130,8e.) =
= Translator, .
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vertebral animals. In them thie inferior of the two Erooves

of the Spinal Marrow expands so much immediately below

P . the Brain, that the former assumes a complete ribband-like

appeararice, and the canal usually contdined within it
totally® disappears. {Tab. INe fig. 110 2.)*

§.294. The Spinal Marrow of Fislies terminates in &

single thread, and usually at the last caudal vertebrze. Its

= Nerves arise by superior and inferfor roots, of which the

latter are detached somewhat more posteriorly (can%g

than the former. As in Man, it is only on the in

roots that small ganglia are found. The superior -

_nected with the inferior rogts externally wﬁi vertebral

canal ;" whicli, particularly in the osseofis Fishes, is but im-

Perfectly closed by the slender arches supporting the spi-

q nous processes. In those situations where very large

* Nerves arise from the Spinal Marrow, distinet swellings or

enlargements of the latter are very distinctly visibles an

o M. Dessiouris (Anat. des Syst. Nerveuz. Paris, 1825, vol. i. p. 175,

&c.) has added some other equally singular facts “to this description of ‘*e

Spinal Marrow in Lampreys. The whole of the Brain and S;°= Marrow,

is surrounded by two semi-transparent membranes, connected by flocculent

cellular tissue. The internal surface of the innermost of the two is smooth,

and is sepacuted from the cerebro-spinal system by-a transparent dluid, which

alone maintains the Spinal Marrow in its situation, inasmuch as itis impos-

sible to discover any merve connected to the Spinal Murrow in its whole

. extent as far as the commissure of the fourth Ventricle, The Spinal Cord

itself is semi-transparent, gelatinous, of an opaline colour, and forms & flat-

tened horizontal bail4, with the edges a little rounded. Not even the smallest

filament extends from its surface t6 the eirc of the membranous

tube around it. Exposed to the air on a slip of glass, it cvaporates with

rapidity, leaving merely an impression of Jongitudinal stri@, scsrcely

perceptible. In an animal threg feet long, thi Spinal Marrow is about a

line wide, and & quarter of a line thick. = ¢t eertain circumstances it is so

elastic as to return to its original state after having been stretched to twice

its ordinary length. M. DEsMOULINS has shewn, also, by a precise deter-

“mination of the parts of the cerebro-spinal system actually existing in these
animals, that the Cerebellum is wanting, 4L. ¢. p. 181.)— Translator.
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observation which applies to the remarkably  curtailed
Spinal Marrow in the Sun Fish and Frog Fish (§. 292), as

well as to the upper portion of the Spm.:l Marrow in a

species of Flying Fish (Trwlu), in which the Pectoral

Fins are developed in ansunusual AMegree, and cach of
the Pairs of Nerves belonging to it corresponds to a pair
of Ganglia on the upper side of the Spinal Marrow.
(Tab. IX. fig. V) ¢

§. 295. The Brain, also, in Fishes is little else than a
sffnﬁar series of pairs of Ganglia on the upper side of the
rd; and it cannot fail to strike us, that by this

qzof the individual portions of the Brain bekind,

and not below, each-other, the form of the whole recédes as

much from the spherical shape of the perfectly developetl
Brain of Maa, as it approximates to its formation in the

earlier periods of existence of the human embryo, with

which’it still farther coiucides in, the less perfect degree of
developement of the white fibrous substance. The size of
the Brain, also, as already remarked, is here very inconsi-
derable ‘and that with relation as well to the Spinal Mar-
Tow as to ) the whole body. In the Burbot (Gadus lota) 1
found the weight of the Brain to that of the Spinal Marrow
as 8 to 12, and of the Brain to the whole body as 1 to 720.
In the Pike, the Brain has been found 157 of the weight
of the body; in the Silurus glanis, ;¢'s;; and in the
Tunny-Flsh, svirg- It has already been noticed, that
(§- 175) the Brainin Flshes does not usual'y fill the cavity
of the Cranium: but mth gard as well tp that point as
to the smallness of th& rain in general; it must be remarked
that these circumsta e liable to many modifications
according to the age of the animal.  Forin Fishes, as in
Man, the growth of the Brain appears to terminate at a
very early period, whilst the skeleton and body generglly
still' eontinue to increase in size 3 whenee, conu.quentl),
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the Brain will appear smallér, and the cavity of the
. Cranium less perfectly filled, in proportion to the age
p  of the animal. Nevertheless there are some Genera
(according to Amsaxy, Scomber 'and Sparus) in which
the cavity of the Cr&nium iseeither nearly or completely
occupied by the Brain. =~ °
.§- 295. As to the diversified conformation of the Brain
in Fishes, we shall be best ablecto trace it by means of
the variations which the separate masces composing it
undergo in different Genera; whilst the figures (Tab. IX.)
will give the best idea of the differences of 1?0 form.
Thé cerebral mass from whence the Olfactory ves pro-
ceed,and which is analogous to the great hemispheres of
the human Brain, I shall henceforward distinguish as the
{ first cerebral ‘mass. In osseous Fishes it isevery inferior
* in point of structure, and frequently also of size, to. the
othier portions of the Brain. In the Eel Genus it presents
three or four pairs of Ganglia, (Tab. IX. fig. IV. a. a.*
a.**) which successively diminish in size as they advance
forwards, and of which the posterior and largest pair are
connected, here as in other instances, by a small ‘commis®
sure (Commissura anterior). “The Olfactory Nerves are
usually slender, except in the Conger-Eel (Murzna
Conger ), in which each divides into two tolerably thick
branches. In the other osseous Fishes this portion of the
Brain is composed of one (asin Carps, fig. YIIL a.) or
* (as in the Pike) of two pairs of Ganglia. ~The latter
consist almost entirely of grey substance, and l1|pve no
cayity within them.} Jﬁ !
o i :

4+ The parts here classed ufder the general denomination of the first
cerebral mass consist, as is subsequently stated, of a variable number of
Ganglia in different species” Of these, the most uniform and most essen-
- tigl s the pair immediately in front of the Optie Tubercles, invariably
charucterized by being connectedtby the Aaterior Commissure, According




238 ° ® =

§.297. Inthe Cartilaginius Fishes, where the formation
of the whole organism is in so many particulars superior, we
observe changes in this first cerebral mass, by means of which
it approximates to the"form of. a perfeetly central mass,
i. e. of hemispheres. This js peculiarly the case dn the
form of the Brain in Raysand Sharks: in them theante-
rior “cerebral mass consists of a single large Ganglion,
from which arise the Olfactory Nerves, usually of very
large size, and but rarely slender, as in the Electric Ray.
It is still more important, however, that; aecording to a
discovery ECKEL and Arsaxy, this Ganglion in some
Sharks (Squalus catulus and carcharias) contains a cayity

N 3 i 3 vat 2
to TIEDEMANY, (Anatomic di Cerveau, traduite par Joumoax. Paris, 1823,
P- 240,) this pair represents the Corpora Striata rather than the hemispheres
of the Brain itself, which, therefore, do not exist:here; in ‘the same mansner
that they are also wanting in tfle carlier periods of the developement of the *
foetus of Man, and other Mammalia. M. Dessoutine (Anatomie des Sys-
témes Nerveuz, Paris, 1823) differs a little from. him in considering them
rather us analogous to the Optic Thalami or Ganglix of the Hemispheres of
superior animals ; with which view, perhaps, their uniow by means of the
Anterior Commissure best nccords.  The pairs of Ganglia found i eertain
Jpecies in front of the two thus connected they consider us corresponding to-
the Olfactosy Lobes, or bulbs of the Olfuctory Nerves, in other animals:
there are four such in Eels ; two in Uranoscopi, Pleuronectes, Clupei, and
the Pike; ~nd none in Gadi, Siluri, and Cyprini. Dr. Spurzusny, how-
ever, (Anatomy of the Prain, §e. London, 1826, p. 1#,) compares the
anterior pair alone to the Olfuctory Lobes, and views the intermediate ones
a3 dependencigs of the Hemispheres. (Thalami or Corpora Striuta of Drs-
MouLiNs and TTEDEMANN.) As mentioned in the text, this first cerebml |
mnsy is hollow in Cartilaginous particularly Rays and Sharks ; the

Tng of the eavity being formed by a medullary Jamina. reflected inwards
m from the outer amd anterior edge of the Gunglis, Jeaving an
aperture at the inner and % Iy means of which the Pia Mater pene-

Vet quenitly, it is i+ these animals that we first meet
with membranous expansions corresponding to the eer.bal hemispheres, pro-
Perly 80 called, and superdded to the Ganglia (Thalami or Corpora Sll’hff).
which slone constitute the Brain, if it may be called suck, in Osseous Fighes.,
(TievEmaNy, 1, ¢, P 241.)— Translator,

\
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corresponding to that of the two lateral Ventricles of the
human Brain, and which is invariably present in the suc-
ceeding Classes. (Tab. IX. fig. X. h.)

§.298. The middle cerebral mass is-distinguished in -
the Osseous Fishes by the perfection of its internal struc-
ture, and by the greatbr qudntity of fibrous matter contained

ithin it: it consists on the dorsal”surface of the Brain
of a pair of Ganglia, which are frequently nearly consoli~
dated into a single one. (Fig. L IIL VIL b.) . Within this
mass is contained a spacious cavity, into which again some
other Ganglia are found projecting. - (Fig. VIIL b.*) But
that these parts collectively do not, as has been commonly

* supposed, correspond to the Hemispheres, and that, on the
ontrary, they should be viewed as true Optic Tubercles,
i. e. as identical with the anterior of the Carpora quadri-

« gemina in Man, will be more distinctly shewn in tracing

the history of their farther developement. In fact, from
the covering of the cavity of these Optic Tubercles, which
is a medullary lamella, beautifully striated ‘internally, and
having a small openinganteriorly (fig. VIIL b.**), ari%s .
on each side the broad, ribbon-like Optic Nerve, whiclr ie y
generally evidently disposed in, numerous folds. ‘(Fig. 8.)
With a few exceptions, as in the Soles and Cod,‘-the right
Optic Nerve passes to the left side, and the left over it to
the right, without, however, forming a perfect decussation,
although they are connected by a commissure at their
origin. (Tig. 3. 2.%) From the middle cerebral mass also
arise the accessory cords of the Optic Nerve, viz. the third
pair from the great internal Ganglion of the cavity of the
Optic Tubercle; the fourth pair from the medullary
lamella (Valve of the Brain), connecting the Optic Tuber-
cles with the third cerebral mass; and_the sixth pair from
. + <See Versuch éiner Darstellung des Nervensystems, by C, G. Canvs.
Leipzig, 1814, . -
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the medulla oblongata, immediately below the fourth, as
the third is below the second pair.* o
* The identity of this middle cerebra) thass with the Corpora’ quadri- 1{
_gemina is fully proved by a referbnee to the progress of formation of the same ~8
parts in the fetus of Man, and other Mammalia, In the learly pegiods of
the existence of the human feetus the Corpora quidrigemina contain a capa-
cious Ventricle, subsequently filled up by the deposition of new matter, so
a8 to leave only the narrow passage known as the Aqueduct of Sylvius.
This Ventricle i3 covered oversby two thin medullary lamine, in contact
with each other, dhough not united, in the mesial line; and contains eleva-
tions, or ganglia, similar to those here described. (TiepEyaxy, L c. 186.)
‘Aecording to him, however, they represent, not merely the anterior, but
& rather ML#“ the Corporn quadrigemina.  Their size is direetly pro-
portioned to that of the Eyes and Optic Nerves ; being smallin the Conger,
Eel, and Burbot; of moderute size in Rays and Sharks ; and considerably
larger than the first cerebral mass in_the Trout, Pike, Garpike, Salmon,.
Carp, Uranoscopus, Sparus, Scorpena, Perch, &e. -

In the Genera Sparus, Scorpena, Clupes, Mugil, Scomber, Zeus, Trigla, -.E*‘
&c. the Optic Nerve, nrising on each side from the middle cerebral mass or  * e
Optie Tudercles. consists of a membranous expansion, disposed in longitudi-
nal folds like the leaves of a closed fun, though eralosed within a cylindrical
neurilema ; which, however, adheres so loosely as to allow the folds to glide
upes one another.  In the Trachinus draco, where the dismeterof the nerve » y
is about a line, there are nine or ten folds, which, consequently, when ex-
panded, form a membrane eighteen or twenty lings wide. In the Pleuroncetes,

Murene, Rays, Sturgeons, &c. the Optic Nerve is alinost in & rudimentary

state, its length, and the thickness of the neurilema, being proportionally

very considerable.  Tna Sturgeon four feot long the diameter of the nerve

wus not above three-fourths of a line, and the medullury matter contained

within it less than one-fourtls of the whole, the rest being formed by neuri- |
lema. In the Ammocetus the nerve is swinting, though there is a rudiment ‘

ofthe Eye. (Drsstovtins, L e p, 325, &) In the Cyclopterus lumpus, )
the nerve on each side consists of about twenty-five or thirty purallel fila- ' |
menty, each covered byu se neurilema, and collectively enclosed within

& common cylindrical sheath so loosely as to allow of motion one upon the ,
other. The most remarkable circumstance, however, is, that the cerebral fa
termination of each nerve is continous with that of the other; the extre-

mity of the neurilema of each filiment, and the ends of ~the common sheath

of eachy, inosculating as it were together. The point of union of the common

sheaths of the filaments of each side is.connected with® the brain merely by 14
very fine eellular tissue, without the interpasition of any medullary matter,
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§.299. The inferior surface of the middle cerebral mass ,
presents some elevations, consisting of grey substance, .
considered by Cuvier ahd others as the true Optic Tuber-
cles, but, in fact, corresponding” precisély to the grey
substance about the Infundibulum i the human Brain.
Thére are usually three such®projections (fig. IV. e.); of
which the middle one is always, and the lateral ones gene-
rally, hollow. To the middle on¢, also, the appendage to
the Brain (Pituitary Gland) is attached by ‘means of the
Infundibulum : it is lodged in a depression in the Cranium,.
consists of two kinds of substance, and is very large in
proportion to the Brain. In some Fishes, the Salmon for
instance, I found an additional appendage behind the

eformer, smaller, more vascular, and, as is sometimes the
case with the Pineal Gland in the higher Classes of Ani-
mals, connected to the Brain by vessels only.

§. 800. The conformation of the middle cerebral ‘mass
lere described presents itself with remarkable distinctness
in the Thoracici and Abdominales. In the Eel Genus, on
the contrary, the Optic Tubercles are smaller gnd less
developed internally. This is still more the case in the
Rays and Sharks (fig. IX. b.);+a more absolute centricity
of the Brain there presenting itself irr the predonfinance of
the first cerebral mass. (§. 296.) In.them, not only are
the internal Ganglia of the Optic Tubercles wanting, but
also the Tubereles themselves recede as much ‘in point of
size, compared with the other parts of the Brain, as they
preponderate over them in ‘other instances, ¢. . the Carp.

§. 301. The most uniform and most essential part of the
third cerebral mass is a single Ganglion, principally com-
pused of grey substance, and claiming to be considered as

and so loosély as to admit of “being separated l;y the least effort. (Des-
- youLiNg, 7. e, 380, Pl IX. fig. 3.) The nerves in this case do not decussate.

— Translator. .
YOL, L. 14
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the prototype of the Cerebellum. It always lies imme-
diately behind the Optic Tubercles, is usually of a rounded
shape, and contains a cavity, which is continuous with
the general cerebral cavity formed by the divergence of
the upper columns of the Spinal Marrow and the expan-

sion of the canal contained’ within if. Its formatioi is
thus simple in the Eel for instance, (Fig. IIL ¢.) In other

Tishes there are lateral appendages to this Ganglion ; small
in the Pike, larger in the Haddock. Occasionally, also,
there is a second azygous Ganglion below ity as in the Carp
(fig. VIIL ¢. ¢.) and Cobitis fossilis. Lastly, there are
oceasionally two other Ganglia behind it, which then are
principally connected with the origin of the Branchial

Nerve; as in the Carp (fig. VIIL g.), Cobitis fossilis, and -

Herring.
§:302. The circumstances eonnected with the third

cerebfal' masy in the Cartilaginous Fishes are peculiarly .

remarkable; for here the Ganglion of which it consists,
and which,” as regards its character, corresponds to the
Cerebellum, more evidently presents the structure that it
possessesin Man. Thus, in Rays and Sharks, we find it as
asimple medvllary lamella, cavering the fourth cavity of the
Brain; and in several of the. latter (e. g. Squalus carcha-
7ias ), not only of considerable extent, but also disposed
in several transverse folds (fig. IX. e.)s in which respect
it coincides: more particularly with the Cerebellum of
Birds, hereatter to be described. The Medulla oblongata
is di!ide?glb,‘superiorly, as in Man, so as to form th? fourth
ventricle; inferiorly it is flattened, and of considerable
breadth, viz, from §tlis to Jtlrs of the hemispheres.

§- 303. The Brain and Spinal Marrow of Fishes are
closely invested by » delicate Pia Maer; which in several
mstances, as in the Carp, forms a little bag (fig- VIIL) at
the anterior aperture of the Optic Tubercles, which may

— ,“JA
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De considered as analogous to the Pineal Gland. *Prolon-

3 gations of the Pia Mater into the Brain in the form of

Choroid Plexuses appedr to be wanting in Fishes, unless

we coiisider as such the few vessefs in the 'Optic Tubercles

. of the Carp. (Fig. ,,YIII. b.*9 Itis only in some Cartila-

ginous Fishes that we find a structure which may be consi-

dered as a Choroid Plexus of the Fourth Ventricle. I have

. observed it more particularly inthe Lampreys (Petromyzon),

(fig. VL. e.) where it has nearly the form of an 8; com-

pletely covers the fourth Ventricle, as well as the division

of the Medulla oblongata; and has many transverse and

one longitudinal band on ity under surface. Instead of the

' *. Arachnoid Tunic, the Brain is here generally surrounded

L ' *by a considerable quantity of frothy gelatinous or oleagi-

, , nous cellular structure, which also appears intended to fill

] T . up that part of the cavity of the Cranium not occupied by

the Brain. The Dura Mater lines the inner surface of the
Cranium as well as of the Spinal Canal.{

B. Spinal and Cerebral Nerves.

* §.304. We have already ijluded to the origin ‘of several .
of these Nerves as well as to-the peculiar decussation of the

3 + The existence of the Pineal Gland in Fishes has generally boen denied,
particulatly on_the authority of Harten: According to M."Seekes, (Ana-
tomie Comparée du Cerveaw, ii. p. 483, Paris, 1826,) however, it cxists
here, as well as ir all other vertebral animals ; though so small in Osseous

- TFishes, and %o decply situated between the cerebral hemispheres and the
optic tubereles, that it is distinguishalfe only by the assistancg of a magni-
q4° fying glass in a good light. He could not discover it in Rays; and inall

7 cases its discovery i¢ rendered still more difficult by the manner in which it,
is imbedded i the vasculat dnd gelatinous matter covering the surface of the

. eu,eepbnlon._Tmm'ldor. .
"R2e.
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Optic Nerves, and the manner in which they are disposed
in folds. Their distribution is also essentially the same as
in Man; and it is therefore necesSary to notice only the
less obvious differences. * Of the werebral Nerves there are
wanting the Accessory, the Glgsso—P};aryngeal, and the
Hypoglossal, the imperfect ‘developement of the Tongue
as an organ of taste being connected with the absence of
the latter. The bulk of ‘the Optic Nerves is proportioned:
to the degree ‘of developement of the Optic Tubercles and
Eyes; in the Carp, consequently, they are broadand thick,
in the Eel slender. The Olfactory Nerves very frequently

form a Ganglion previous to theiy termination, and are par-:

ticularly thick in the' Rays and Sharks: in treating of the
Organs of Smell we shall hereafter have to determine how *
far they are actually subservient to t.hat.‘sense. " The Audi-
tory Nerve is little more than a separate branch of the
Maxillaty Nerve. (§. 107.) The latter (the Tifth Pairy
and the Branchial Nerve (Par Vagum) are distinctly recog~
nizable as Pairs of Nerves passing out between two vertebre,
like those of the Spine (Intervertebral Neryes); the former
. Passing between the anterior and middle, the latter between
the middle and posterior, cranial vertebra; and consequently,
also, as repetitions of the ous cirele surrounding the
alimentary canal. (§. 64, 69,2587.) The Branchial Nerve
is usually of considerable size in Fishes, and is ordinarily
distributed in three particular directions. The anterior and
thicker branches proceed to the respiratory organs placed
immediately below the head, a twig dividing into two fibrils
being distributed to each lamina of the Gills. The middle
branches are destined chieflyfor the neighbouring muscles.
The third and posterior branch, lastly, proceeds directly
QM and then runs along the side of the body, imme-
diately below the skin, forming a lateral line visible exter- .
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nally; an arrangement of which the distribution of the
Accessory Nerve in Man appears to form a repetition.”

§. 305, As to the Spinal Neyves, from the absence of
proper extremities, theyare distributed in a very simple
manner between the Ribs #ud the long spinous processes.
In the Lampreys, I find them extraordinarily small, so
much so, that even when the animal was two feet in length
I could scarcely trace them cleﬁrly beyond the yertebral
canal. This fact appears to be connected with the deficiency
of Ribs'and Pins; whilst, on the contrary, in other cases,
where the Fins are highly developed, the bulk of the
-Nerves is increased in a eorresponding degree. (§. 293.)
This is particularly evident in Rays; in which the bones

*of the Shoulder and Pelvis, as well as the Pectoral and

Abdominal ‘Fins, gre highly developed. {§. 167, 168.)
Whilst in Osseous Fishes only the two first Spinal
Nerves on each side unite for the supply of“the Pectoral
Fins, in the Rays the first twenty-four pairs are united
together. within a cartilaginous canal into a broad bagd,
a kind of Axillary Plexus, for the supply of #ie samg

* The Auditory Nerves, though in ifimediate apposition with the Nerves
of the Fifth Pair at their origin, are distinet frot them, accorfling to Des
MovLixs, (Anatomie des Systémes Neveeuz, p. 421, Paris, 1825,) in all spe-
cies of Fishes, except Rays. A simfiilac statement is made by Ruporri,
( Physiologie, ii. 8. 140,) #8 regards the Sturgeon ; and by Wener (de Aure
&t Auditu, Lips. 1820) as to Lampreys and certain Osseog' and Cartilagi-
nous Fishes.  In many Fishes there is an uccessory Auditory Nerve, corres-
pouding to the Facial, arising eitfer directly from the Brain, or from the
Auditory or Maxifiary Nerves, and distributed partly to the internal Ear, and
partly to the muscles of the branchial appanitus, Os Hyvides, &c. * The
Nezve which supplies the place qf the Glosso-pharyngeal in Fiebes is a divi-
sion of the Vagus Nerve, given off from the first of the branchial Nerves.
On thie other hand, tiat which corresponds to thg Hypoglossal is a branch
of the Maxilfury or Fifth Pair of” Nerves§ and, according to Wesger (L ¢.),

s llso, in the Cyprini, un additimml origin from the Medulla oblongata. —

Fvanslator, .

-
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parts. Something similar takes place with’ regard to the
abdominal Iins, except that there are only nine pairs of
Nerves devoted to that purpose. "In the Osseous Fishes
the Abdominal Fins are only furnished with lateral branches
from neighbouring Nerves. o

. “

-

C. Ganglionic System, or Sympathetic Nerve.

§.306. In all of the four superior Classes of Animals

there is a nervous cord on each side of the front of thie

vertebral column, the’ office of which appears to be to con-
nect together the branches from the Spinal Marrow des-
tined for the organs of vegetative life, and to combine them
into a general system forming the medium for the mutual
influence of the animal and vegetative Spheres. Hence it
is necessarily connected with the Nerves of the Spine, as
well as with the intervertebral Nerves of the Head; and it
only remains to discover by accurate investigation whether

~in all vertebral animals it uniformly connects all of these

Nerves, or ia some instances only a certain number of
them. In Fishes, thie Sympathetic Nerve is very slender,
and is nearly, if not completely, without Ganglia. It is
usually very difficult to discover it, and peculiarly so to
trace it towards the head. This, however, is' not the case
in the Burbot (Gadus lota) : we can there easily trace itin

. its passage from one intervertebral Nerve to another, form-

ing small Ganglia, and giving off branches (Tab. IX. fig.
XL); angd lastly terminating in_the Maxillary Nerve at

the external surface of the base of the Cranium, having

previously ranged itself in contact with the Branchial Nerve.
It is consequendy connec“d here as well ‘with the m&ey-
vertebral Nerves of the Cranium'as with the proper inter-

v

-
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vertebral (spinal) Nerves, and terminates in that pair of
Nerves, which, as forming a circle around the alimentary
canal, is truly analogous to the mervous circle or ring
around the neck of the inferior :u;imn_ls (§. 69); a ring from
which, in that instance glss, the chain of Ganglia com-
menced.* ; 5

.

2. Or AmprHipia.

A. Brain and Spinal Marrow.

§. 307. In this Class, also, these two divisions of the
great central nervous mass are still pretty pearly similar ;
for although the Brain is somewhat more developed than in
Fishes, the Spinal' Marrow preponderates considesably in
point of size. In*Salamanders (Tab. XII fig. IV.), Ser-
pents, and Lizards, (e. g. in the Spinal Marrow of a young
Crocodife which I examined,) the Spinal Marrow, asVin
Tishes, extends through the whole Spine even to tiie catdal

* M. Desyovtixs (Anatomie des Syst. Nere. P. 2, p. 513, PL VIIL
IX. XIL V. VIL) has given deseriptions and fepresentations of the Sym-
pithetic Nerve in several Fishes, particuladly Cyclopterus, Gadus, aud”
Tetrodon ; from which it is evident that its developement is, at least occa~
sionally, much more considerable in this Class of Animals than hus been
commonly sdmitted. The Fifth is the only pair of cerelyal Nerves with
whick it is connected in them. In the Cyclopterus lumpis the internal
filaments of the third ganglion form an arch under the first vertebri,. from
which procesds a fasciculus passing along the (Esophagus to the Stomach,
Liver, and commencement of the Intestine. A similar fasciculus®arises
from the eleventh ganglion, andis distributed to the Ovary. The remaining
ganglia are much smaller, and accompany the Aorta and Vene Caye in the
sub-vertehral canal. One of t.he most remarkuble circumstances, however,
is; that, m:'ording to Desyourins, the Nerves of the Sympathetic System
are much less intimately connected with the arterics in Fishes than in the

superior Classes of Animals,—Transloto®.
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vertebre; and is, cons;cquently, of considerable length.
In the Frog its fibres terminate at the Sacrum;t but then,
on the other hand, it is considerably thicker. The following

is a specimen of the relafive propertions of the Brain and -

Spinal Marrow in these animals. A tolembly large Sala-
mander (Lacerta salamandréz) weighed 380 grains; ‘the
Brain and Spinal Marrow together three grains, and the
Brain alone one grain. *

§.308. The form of the Spinal Marrow does not vary
essentially from that observed in the preceding Class: I
have always found a posterior and an anterior groove as

well as the canal of the Spinal Marrow. In the Frog.

(and less perfectly in the Salamander) the fourth Ventricle
extends pretty low into the Spinal Marrow; and in the
lumbar regiony where the Nerves of the extremities arise,
there is a swelling, probably nnalogoﬁs to the increased
thicknes$ of the Spinal Marrow in Fishes, at those points
where large Nerves for the Fins are given off. (§. 298.)
According to CiaLpest there are in Tortoises two, similar,
or even larger, swellings, corresponding to the Nerves of

tile anterior and posterior extremities. I could discoyer

little, if any thing, of the kind in a young Crocodile.

§- 309. _ Here also, as in Fishes, the principal divisions
of the Bram are placed one behind another; and its form,
as we shall more perfectly discover when we consider
individually - -the parts composing it, coincides most com-
pletely with that of the Brain in Cartilaginous Fishes,

_partieularly Rays and Sharks. °'The bulk of the whole

t W‘ may Iwre natice the gradual urtailment of the Spinal Marrow in
the series of afiimals, terminating first in the caudal, then in the sacral, and,
lastly, in the lumbur vertebre. Sometling similat oceurs, ulso, in the human

'fsus. Does not the Spifial Masrow in Tedpores at first extend into the
vertebre? and is not its retraction ﬂm cause of the subsequent dis-
applasitics of the tail?

e
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8 Brain is very inconsiderable : *in the Salamander I found it
* <4yth of the weight of the body; in the Land Tortoise it
l w’ las been stated at zz'gth. At least the first division also
= ' of the Brain (the great hemispheres) consisis wholly of grey  *
substance. :

§+310. As to the form*of the individual portions of the
Brain, we find the Olfactory Ganglia or Hemispheres here,
as in the following Classes, constantly provided with the
cavity which was first developed in the Shark. (§. 296.)
The Hemispheres in the Salamander and Frog are tolerably
elongated (Tab. XII. fig. IV. V. a.); and in the latter the
two Ganglia composing them are (as in Rays and Sharks),

* as well as their cavities, wiited into one, whilst posteriorly
oJhey are connccted by a medullary band. (Commissura

" anterior, fig. V. b.) Within each of the cavities corres-
‘ . ponding to the lateral Ventricles of the human Brain there
is here, as well as in all other Amphibia, a swellingvery
similar to the Corpils Striatum of Man.  In Tortoises the
Hemispheres are larger in proportion to the whole Brain
than in the preceding Order; and in a young Green Turte
(Testudo mydas), 1 found them divided into an ‘antefios
and a posterior lobe. (Fig. VI, a.a.¥) In Serpents they
are broader than they are long, and terminate. in thick
club-like Olfactory Nerves. They are particularly large,*
however, in Lizards; as I observed in an Iguana and a
young Crocodile, examined by myself.} .

4+ The Hemispheres in Reptiles are proportionally much more consider-
able than the Optie Tubercles, and also as compared with the Hemispheres ¥
of Fishes., They are smallestin the Batrachia ; larger in Chelonia and Ophi-
din; and most fully developed in Lizafils, in Druco, Iguans, and the Croco- |
1 dile. In the two lstter they u]mdy resemble the cormspon:ﬁngpam in
" Birds. By scparating them above we discover the two small Optic Tha-
Jami, with the Pineal Glaitd resting upon them,’ together with the third
o Ventriele and the aniterior Commissure by which they are united in front.
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§ 31. Inthe second cerebral mass we find the Optic
Tubercles smaller, and with a more simple cavity ; partly
forming a repetition of the type of the Rays and Sharks,
(§- 299,) and paitly appfoximating to the form of the Optic
Ganglia (anterior pair of the Corpora quadrigemina) in
Man. Besides the proper Optic Tubéreles, however, there
is in all the Orders of this Class a pair of smaller Ganglia
placed before them, which correspond to the Optic Tha-
lami, as they are usually called, or Ganglia of the Hemis-
pheres,* in the Brain of Man, and like them give some
fibres to the Optic Nerves. The true Optic Tubercles are
usually consolidated into one mass; and in the Frog,.as

in Osseous Fishes (§-298), contain a swelling from which *

the medullary fibres radiate to the covering of the Tuber-s
cles. (Fig. Ve ¢.) 1In Tortoises, Serpents, and Lizards,
the cavity of the Optic Tubercles is smooth, (Fig. VI. .
IV. VI1.) Infig. IX. the Optic Tubercles are seen from
without. A small Pineal Gland is always found on the
Ggl’lglia of the Hemispheres: in the Frog and Sglamander
it is of a bright red colour, and in the Iguana is closely at-
tached to the cerebral veins. There are no longer any
distinet ganglia on the under surface of this mass, but
merely, as in Man, *an accumulation of grey substance at

Lastly, at the posterior a;nd inner part of cach Hemisphere is an opening,
by means of which the Piax Mater insinuates itself into the cavities corres-
ponding to thé lateral Ventricles in onder to form the Choroid Plexuses. It
is interesting to obscrve, thatin this state the Hemispheres of the Baim of
Reptjles correspond to those of the huthan fetus at the third month. In
Tortoises the Olfactory Nerves arising from the Hemispheres form each an
oblarg swelling, with a cavity which is continuous with that of the laterul
Ventricle. (Tizoustans, Anat. du"Cervequ, par Jovupay, p- 283, 45—
Translutor.

* I consider this as the most suitable term for them, as the fibres of the

Hemispheres puss through them. Gaun calls them the great infetior Gapglia

of the Hemispheses.
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the intersection of the Optic Nerves, (which here actually
decussate,) together with ‘the Pituitary Gland, which is
proportionally very larges}

§. 312. The third cerebral inass, consisting of the
Cerebellum and Medulla Oblongata, is very simple in
Frogs and Serpents. ~The Certbellum forms only a narrow
medullary band (Tab. XIL fig. V. d. VIL ¢.) covering the
fourth Ventricle: to the back part-of it a vascular lamina
(fig. 5) is attached, forming, as in the Lamprey (§. 302),
the Choroid Plexus of the fourth Ventricle, which in Ser-
pents is very small. In the Frog and Salamander the
Medulla oblongata is flattened as in Fishes: its breadth in
\this Class amounts from 3ths to § of that of the Hemis-
pheres of the Cerebellum. In Serpents the Medulla
oblongata his a remarkable projection at its lower part,
-with a corresponding depression at the base of the Cranium:
it exists also in Tortoises (fig. VI. ¢.) and Lizards. {Fig.
1X. d) Inthe two latter Orders, on the contrary, the
Cerebellym is larger, and has one or, as in the Crocodile,
<overal transverse folds; pay, in the latter, as in some
Fishes (§. 800), it has small lateral appendages (fig. VIII® |
¢.): thus partly presenting a repetition of the. form of the
same part in the Shark (§. 301), and -partly approximating
to the structure of this organ in the -next Class. In the”
Tortoise, as well as in the Crocodile, I found small but dis-
tinct Ganglia at the origin of the Auditory Nerves below

the €erebellum at each sid'e of the fourth Ventricle.

+ In the same manner as in Fishes the Optic Tubereles n Amphibid have
often been mistaken for the Optic Thalami, or Ganglia of the Hemispheres;
which, however, are much smalier, axd are situated immediately in front of
them, though they also contribuft to the origins of the Optic Nerves. The

" Optic Tubercles in this Class, atleast in some instances, present a repetition
of the formation of the human fastus in the earlier periods of its existence, in

« 50 furas they are ndt united at their inner margins, but merely in close appo-

sition, — T ranslalor, {
e .
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§. 818. As tothe Membranes, I have alwa'ys been able
clearly to distinguish the Duwa and Pia Mater. Of the
vessels of the Brain the principalsthing to remark is, that
the Arteries, as‘in Man; are distributed chiefly at the basis,
and the Veins, on the contgary, collected at the surface.
Lastly, ‘it may be noticed? that in ‘Amphibia the Brain
probably attains its full growth much earlier than the other
parts of the body; for in large Crocodiles, for instance, the
cavity of the*Cranium is not materially larger than in small
ones, in which I found it very closely adapted to the shape
of the Brain,

B.  Spinal and Cerebral Nerves. 2

- §. 814 As these Nerves are essentially distributed in.
the shnfe mayner asin Man, those only, as must evidently
be the case, being absent which corréspond to organs not
yetin existence; e g. Phrenic Nerves, because there is no
Diaphragm; Nerves of the Pelvis and Extremities in Ser-
pents, because those ‘parts are wanting ; and, lastly, asthe
number of Spinal Nerves is wexpressed by that of the Spinal
Vertebrs, but few points remain that require farther elu-
cidation. Of the .Cerebral Nerves, the Maxillary and
Vagus are still distinetly recognizable as the intervertebral
Nerves of the Head; a fact which is clearly established
in the I'rog by the relations of the Sympathetic Nerve.
The,Auditory is a separate cerebral Nerve in this Class of
" Animals, and of considerable size in Tortoises and Lizards.
The Optic Nerves, also, are~large when the Eye is pretty
much developed, as in Tortoises, the Iguana, &e.  In the
latter, a transverse incision at the commissure of the Optic
Nerves clearly proves their decnssation by the mutual intet-
Licement of medullary lamine, (Tab. X1L fig. IX.2.) The
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Olfactory Nerves are but short in Serpents; terminate in a
club-like swelling (fig. VIE 1.); and in most Amphibia
appear as uninterrupted prolongations of the Hemispheres.*

C. Sympathetic Nerve.

- § 315, In Amphibia as well as in Fishes«his System
has hitherto been but imperfeetly examined.” Cuvier,
however, found the Sympathetic Nerve in the Mud Tor-
toise with distinet Ganglia on each side of the vertebral

« column connected by doublé filaments: and I have myself

glso distinetly perceived it in Frogs and Serpents. In the
former it extends upwards as a delicate thread along the

' ( . vertebral column as faras the Ganglion of the Vagus Nerve;

it then enters the cavity of the Cranium, and tprmimatés at
the large Ganglion of the Maxillary Nerve. In Serpents
I found it in the abdominal cavity, beneath the*innermost
of the mudcles of the Ribs, connected to the intervertebrdl

Nerves without any distinet Ganglias and running alofige o

each side of the spine. A b

* The Optic Nerves cross each other in all Al.nphxbn in the Ophidia
and Batrachia they are merely superposed, that of the nght side crossing
over the left, without being united to it. In the Sauriz and Chelonia the
nerves are united and spparently intermixed before the decussation takes
place, (Sx—:nnzs,lt i. p. 813.) The size of the Fifth Paimof Nerves is
very ifconsiderable in most Amppibia, particularly as compared with the *
extraordinary extent of its developement in Fishes. In the Proteus angilinus
and Caecilia, a braneh of this nerve supplies the place of the Optic, which
is wanting, as well as the Third, Founb.cnd Sixth Pairs. (Smr.s, Le 395.)

— Translator.
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3. Nervoids SvsTey or Birps.

bl
&) 4 ] -

A. Spinal Marrow and Brain.

§- 316. Here both organs are developed with singular
uniformity in the different species, and, comparatively with
the body in general, in a higher degree than in any
instance we have yet seen. The Brain is more decidedly

distinguished from ,the Spindl Marrow, by its greater, "

7

breadth and its more globular form, and even, contrary ta
what we have hitherto found, preponderates in point of
bulk. But the Spinal Marrow also; together with the
Cerebellum,, here receives such an addition to its deve-
lopement, that it is impossible to overldok in that particular
a correspondence with, (or perhaps we might say the cause
of) the extraordinary degree of petfection of the locomo-
tive system. The following may serve as a specimen of
the relative proportions of the Brain and Spinal Marrow to
the body in Birdsi—in a Pigeon weighing without the
feathers 3360 grains, the Brain and Spinal Marrow toge-
ther weighed 48 grains, and tlie Brain alone 37.

- §.317. . As to the Spinal Marrow, it is even here found
Lextending into the caudal vertebree. It is lLiowever consi-
derably reduced in size, at the “same time that the column
© of caudal vertebrm is comparatively short. In fact the
inferior swelling on the Spiral marrow is contained within
the sacral’ vertebras, and its continuation is little more
than a terminal fibril extending into the tail and giving off
some few pairs of neryes through the loles between the

caudal vertebre. The length of the Spinal Marrow s o

-

T - ]



U5

{

0 v

¥ . G
:

still very considerable in proportion to the size of the Brain
(Tab. XV. fig. L.): its shape is cylindrical; the anterior
and posterior grooves also are very distinet, as well as a
minute -canal extending through tife whol® length of the
cord. (Fig. I w.z. x.) Thg swellings corresponding to
the fterves of the eXtremities® deserve particular notice,
of which there are an upper small, and a lower larger one.
(Fig. I. g. i.) The form of the cerd is not altered in the
upper of the two; it is.merely enlarged: in tlfe lower one,
on the contrary, the canal of the Spinal Marrow is ex-
panded in a very extraordinary degree, and in such a man-

+ ner; that the medullary pillars at the upper (dorsal) side are

* geparated in the same way as at the sides of the fourth
Ventricle, and that the fluid contained within the canal is
here covered merely by the Pia Mater. To this hollow

« the name of Sinus rifomboidalis has been given.

§. 318. One of the prigcipal points to be naticed®in’ the
Brain of Birds is, that the three primary divisions belonging
to it are no longer placed one bekind the other, as In the two
precediirg?Classes; whilst; on the contrary, an arrangement

takes place in which they are rather situated one below tlie ®

other, and in such a manner that the Brain, when viewed
from above, presents but two principal divisions, tite Brain

and Cerebellum ; the former in some instances even com-

mencing to overlap the latter. * (Tab. XV. fig. IV.) There
is also a considerable increase in the relativiﬁ??proportion of
the Brain to the rest of the body: in the Pigeon I found
it about 43 in the Chaffinch y'5; in the Eagle itisstated at

+h53 in the Siskin at 35+ of the weight of the body. The

- compleat manner in which it eorresponds to the,gavity of

the Cranium has been alteady noticed.  We shall next
proceed to.consiaer thg most important . peculiarities of its
strizcjure in the three principal masses of which it is

composed. .
% ’
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§ 319.. The anterior mass or division is Liere also repre-
sented by the Hemispheres, which are still smooth on the
surface, and appear already to oeupy a higher rank than
that of mere Ganglia of the OMUactory Nerves. (TFig. I.
IV.a.) They still, howevers consist chiefly of grey sub-
stance, and, as in the preceding classes, are principally ‘con-
nected by a narrow commissure (Commissura anterior, fig.
1L p.) : besides this thete is, however, asmall soft commis-
sure placed above it, which M zcker,* who first discovered
it, considers as a rudiment of the great commissure of the
Brain in the following Class; and which my own investi-
gations lead me to look on as more particularly correspond-
ing to the anterior inflected portion of the Corpus callosum,’
a part which is also found very strongly marked in the Ro<
dentia among” Mammalin. On each of the corresponding
surfzgce..s of the Hemispheres there i; a delicate radiated
stratum of medullary substance. '(Fig. XIL n.) Their
cavities are of considerable extent, butlie very superficially
with their apertures directed backwards, and are almost
eompletely oceupied by a little Clioroid Plexus. “Within
+ the cavities (Ventricles) are large swellings, corresponding

to the Corpera striata of the Lateral Ventrieles in Man.

(Fig. 1. b.) The form of the Hemispheres varies to some

extent in the different species of Birds. In Passerine

Birds they are usually long and broad, completely covering

the Optic Tubercles: in Accipitres, on the contrary, the

Optic Tubercles project considerably beside and bzhind

thein, although at the same time the Hemispheres are of

remarkable breadth: in some aquatic Birds, the Duck for
instance,. they are, on the contrary, rather oblong. The

Olfactory Nerves always arise from their anterior part,

with the intermedium of a swelling on each side, a

medullary stria running along the lower surface of ~ich

* Archiv, f. Phystologie,. B. 2 H. Ls. 75
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Hemisphere to the origin'of the corrgépod(ii;ig Nerve.,
(Fig. IL 1.)4 ! ' T

§- 320. In order completely to detect the coinciden&‘e‘,"f
form ‘of the second mass or division of the Brain in Birds
with that of the correspondipg part in Amphibia, it is only
netessary to consider the Brain of the nearly perfect
Embryo of a Bird as intermediate between them. Here
(in the Embryo) the Hemispheres, as in the Amphibi’h
are comparatively smaller and Barrower, whilst the Optic
Tubercles are found lying close together, and immediately
behind them, which is not the case in the full-grown Bird.

. In the latter, where, as in Amphibia (§.311), we may

O > . . .
distinguish between the Ganglia of the Hemispheres and
the proper Optic Tubercles (§. 811), these last are situated
more laterally and inferiorly, being pressod aside by the
greater expansion of the hemispheres (Tab. XV. fig. I. II.
¢.); butin such a manner that they are still confiected by
a medullary membrane (fig. IIL. q.) corresponding to the
roof of the Aqueduct in the human Brain.© They are
smaller in proportion to the rest of the Brain; in wilich
respect, as well as in the abundance ‘of medullary subsfante,_

+ The hemispheres in this Class, though more dew.h;ped than in Am-
phibia, do not extend so far backwards as to cover the Optie Tubercles or
Corpora quadrigemina, nor is there any trace of convolutions on their external
surface. They consist of a Corpus striatum on each side; from the outer
margin of which proceeds a medullary lamina on each side, reflected inwards
andobfu:kwards,' and enclosing a cavity, which is the ventricle, The
Jittle radiated medullary lomina on the inner surfaces of the hemispheres,
found not only in this Class but also ina few Amphibis, appears fo form
a rudiment of the Fornix and Septum Lucidum; with which it corresponds
in arising in & small fasciculus onceach side from the Optic Thalnmuu_
(Ganglion of the Hemispheré), passing behind the Anteriof Commissure,
snd expanding in & radisted manner. In Birds, the little medullary fasciculus
descends te the mammillzry bodiesat the base of the Brain, This state of
formation correspdnds accurately to that of the human feetus at the end of
the third month. (T1EDEMANY, L c. p, 24, 262.)— Translator,

vol. 1. S

&




s 258 K ~

» .‘A, ’ % . ~
covering their internal and external surfaces, they approxi-
fate to the (much smaller) anterior pair of the Corpora
quadrigemina in Man. Their cavitfes are small, and open

" into the space (Aqueduct of Sylvius) beneath the medullary

" Commissure of the Opfic T ubemles above mentioned. (I ig.
IL e.**)+

§- 321.  Astothe G'mglia of the Hemispheres (fig. 111
a.*), to which different witers have assigned very various
characters (sigﬂiﬁcationeif e carefully consider the series
of formations of the Brain i the various stages of its pro-

- gressive advance towards perfection, it will not admit of a

doubt that they corre«pond nbso]ut.ely to what have been .
called the Optic Thatumi in thie human Brain. Here (in
Birds) they in the same manner admit the passage of the
bundles of fibres of the Medulla oblongata through in
their course to the Hemispheres; tl\ey form flat masses,
between Wwhicls descends the opening leading to the Infun-
dibulum, An external lateral bundle of “fibres in each also
deaerves notice ; which winds round them downwards and

mwards, and at last (ﬁg IIL o.) expands in a radiated

+ The Optic Tubercles, which in-Fishes were erroneously considered as
the Hemisphares, were long viewed in Birds as representing the Optic
"'halarm M. M. Garr and Sronzuens have the merit of being the first to
it trie character as identical with one or both of the
inn in Mammalia; an opinion subsequently adopted
by Cover (in kis ed Report on their discoveries), by TiEpEMaNy,
Desnovyins, SERRES, &c. It is but justice, too, to Professor CAnug, to
remark, that in this particular, as well as i the characters he has assigned to

« the Vlﬁous divisions of the Brain in the different Classes of “Animals, he has

anticipated not only Sranes, but even TrEpEs ANy himself; whose Treatise
BPpears to have been published in 1816, whilst that of Canvs ( Verssh
metang &e.) dates from 1814, In fact the general precision and
correctness of his statemnents on these points have rendered it almost need-
lesu.on the part. of the Translator to supply froni the later aufhorities any

thing farther than additional details and illustrations as they exist in the -
works of TiEpEMANY and Serbrs.. Transifor.
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manner on the inner wall of the great lateral Ventricle.
(§- 819.) Where the Hemispheres are very large, in
some Passerine and Aquatic Birds for_instance, the sur-
face of .each bundle spresents a_protuberance of grey.
substance: accordipg to Covier there are two such in the
Ostrich. At the anterior extremity of the Aqueduct, where
the larger venous trunks of the Brain unite, the Pineal
Gland is placed, being firmly ‘attached to those vessels;
and sometimes, as in the Pi 6‘3 consisting of several por-
tions, though it is gene solid and conical. (Fig. V.)
The inferior surface of the second cerebral mass here also

- presents an accumulatian of grey substance, and has

attached to it, by means of a short Infundibulum, the
Pituitary Gland; which is lodged in a tolerably deep
groove at fhe base of the Cranium, and in Eomparison with
the Brain is smaller than in the preceding Class.*
§.322. The Cerebellum, which is the®principal por-
tion of the third cerebral mass, here, as we found the case
in certain Cartilaginous Fishes and Amphibia (.§. 302, 3]12),
consists of a lamina disposed in transverse folds, ,end cover-
ing the fourth Ventricle; with this difference, however,
that its structure is much moré perfected. Fhe Cerebellum
in Birds is very similar to the vermiform or central portion
of the same part in Man. The number of grooves in it -
varies between sixteen and thirty. _cavity of the
Medulla oblongata (fourth Ventricle) penetrates its sub-
stance to some depth ; and here, as in some Fishes and
* In the Coluber natrix Ifound an evident communication betw.een the«
Pituitary Gland and the Sixth Pair of Nerves, [ Versuch ueber das Nerven
Syst. 5. 185.) H. A. Mrcket, also, (Archiv, f. Physiologie. b. ii. h. 1, s:
39,) found in the Goose fibres connecting the same part with the Third Pair,

As these Nerved are closely related with the Ganglionic System, such
observations render less paradoxical the ides that the Pituitary Gland repre-

. sents that system within the Cranium, and forms the cephalic extremity of

the Sympathetic Nerve, °
3 s 2
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Amphibia (§. 301, 312), are lateral appendages,t which,
however, must not be identified with the great lateral lobes .
, of the human Cerebellum, but rather with the parts which .« b
_Renw has called “ Flocken.” The Ganglia of the Auditory
Nerves are also very distinct below the,Cerebellum. The
Medulla oblongata forms a thick protuberance convex
inferiorly, the breadth of which is still in general (see
§- 801, 311) only a third of that of the Hemispheres, and
on which it is'easy to discriminate the pyramidal bodies,
a8 well as several other eminences.{

bl

B, Spinal and Cerebral Nerves.
' s N ¥
§. 323 Here we find but few striking peculiarities ; i
, the Nerves being distributed to the different parts of the
body according to the same general plan as in Man. It
has'been already mentioned that the ©lfactory Nerves arise
 front the” anterior extremities of the Hemispheres. The
Optic Nerves are generally very bulky; admitting of com-
parison, in this respect, only with those of some Lizards.

4 I find that in the Brain of the Chaffinch these lateral appendages are
eonnected by a pec?nnn part at the under surface of the Cerebellum (fig. IV.),
in the same marner as the “ Flocken' in the human foetus are joined together
by a peculiar trahsverse luminn. '

o

} The Cerebellum here forms a pyramidal elevation aboye the cavity of
* the Fourth Ventricle: at the point of union of the two lateral medullary
fuscicuil by which it is eonnected with the Medulla oblongata, the white
substance composing it is divided into several ramifications, covered extér-
nally by grey substance. There are not any traces of. an annular protube- . })
Tanee, owing to the absence of the lateral hemispheres, with which, as M.M, :
- Girrand Seonzuzig were the first to demonstrate, this part is uniformly
in lmmediate relation, and to which, according to them, it serves as a cor.-
missure,— Translator, ;
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They arise from the whole of the external surface of the
Optic Tubercles, and form a perfect decussation in the
region of the Infundibulum; where, asin the Iguana (§.
814), an incision displays the mutual intertexture of several
transverse laminw. (Tab, XV. fig: II. 2.) We find, also,
a8 in some Fishds (§.°298), a longitudinal ribband-like
folding of the Optic Nerve; which probably is the cause
of the projection of a process, to be hereafter noticed,
from the Nerve within the eye of Birds. The other
cerebral Nerves present nothing remarkable. The cervical,
dorsal, sacral, and caudal Nerves are regulated in point of
mnumber by the corresponding vertebr. = The Plexus for
the Wings (Axillary) iS formed hy thé last cervical and
two first dorsal Nerves: the Plexus, corresponding to the
lumbar in Man, is formed solely by the sacral Nerves.
All the Spinal Nerves have comparatively large Ganglia
at the point where their anterior and posterior roots are
connected in the intervertebral holes.* <

. ®

C. Sympathetic Nerve. L e o

§. 324, Itis placed at each side of the-whole vertebral
column, and has a Ganglion at edch vertebra; peculiarly

* In Birds with piercing sight, . . Falcons, Kingfishers, Cranes, &c.
the structure of the Optic Nerve is peculiar, from the plice it presents;
which are also continued into the Retina, and seryve 0 increase its extent.
The Nerve is, in fact, 8 membrane, one surface of which s plane, whilst the
opposite one is arranged in longitudinal folds perpendicular, their mutual
relation admitting of comparison with the leaves and back of a book.” In the
Royal Eagle there are upwards of 20 folds; in the Kite, Kingfisher, &e.

_from 12t0 15, In the Osprey and*Vulture the breadth of each fold is about
two lines; and each foid baving two surfaces, the total number, in these
instances 12, nruét represent a surface at least four inches wide, extending
trom the decussation of “the Nerves to the Ritina, and not including that

" portion of each to which the Tongitudinal plicm are sttached. (DESMOULINS,

* Anatomiic des. Systémes Necvewr, Poi. p. 321.)—Translator,

©
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distinet within the Thorax; each Ganglion is connected to

the next by a double cord, asin ‘the ganglionic chain of I

inferior animals (§. 79), and frequently gives off numerous -
" twigs to the neighbouring Vessels and viscera, as well as a '

constant one to the nearest spigal Nerve. This chain of

Ganglia is most remarkable in the neck, ‘where it is lodged

in the canal formed by the transverse processes of the

cervical vertebrz on each sitle. Superiorly, however, as I .

distinetly observed in a large Falco, it terminates at the

extremity of this canal in the third cervical vertebra in a

slender fibril, which bends outwards, and is connected

with the Vagus Nerve, and also, aceording to Cuvier, with

the fifth and sixth pairs: ’

-

: a

- £
Nervous System oF Mamparia.
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A.  Spinal Marrow and Brain.

D 2

§. 825, Tha Spinal Marrow is here no longer compa-
rable to th Brain im point of size, as in Fishes and
amphibia; nor in respect to the perfect developement of
individual portions of it, as in Birds; and, consequently,
we find that the Spinal Marrow gradually becomes more
completely subordinate to the Brain. The latter not only
advanees considerably as relates to the perfection of its
internal form, but also acquires a notable increase of bulk
“ compared with the body in general, although the pre--
ceding Class already to a certain extent approaches in that »
respect to the present. . The following are instances of the '
relative proportion in question : a Cat, nearly full grown, *
weighed 069 scruples, of which the Brain and Spinal
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Marrow together amounted'to 31, and the Brain alone to
25. The body of a Rat,* without the skin, weighed 3060
grains, the Brain and Spinal Marrow together 54 grains,

and the Brain alone 37. o . .

§. 826. The Spinal Mgrrow in general is much more

siffiilar to that of Man, &s regards its form, position, and
investments, than in the preceding' Classes, although there
are sufficiently striking marks ofe distinction. One of the
most essential is the canal of the Spinal Marrow ; which I
have found in many very different species of Mammalia,
and which probably exists in the whole Class. (Tab. XIX.

. fig. I i.) The Spinal Marrow also extends lower down in

the vertebral canal than in Man; and although it always

» forms a Cauda equina, (the origins of the last nerves sent

off being higher up than the intervertebral holes,) it still
reaches into the Sacrum,* and even gives off nerves there,
which pass through the holes of the cauda] vertebr, the
cord itself no lorer ‘extending so far, except, perhaps,
in the aquatic Mammalia.t In this Class, likewise, the
triple swelling of the Spinal Marrow (above in the Medulla
oblongata, in the middle for the merves of the anferior
extremities, and below for those of the posterior extre-
mities) is recognizable, the last of the threo being in
general proportionally thicker than in Man. It is remark:
able, though hitherto unnoticed, that in certain short-
necked animals, e. g. Rats and Mice, the upper and middle
enlargements of the cord are so completely united into
one mass, that the portion of the Spinal Marrow con-
tained in the cervical vertebra is nearly as large again as
the remaining part. (TabeXIX. fig. L) The posterior

« Mecgrt (Archiv. 2 Physiologie, b. v b 8, 8. 35%) found the spinal cord
terminating in the dorsal.vertebro: of the Hedgehog und Bat.

& “+ At least in fhe fortus of u seal the extremity of the spinal cord extended

-

into the cattdal vertebrae. 1

v




. .

264 ¥

groove of the Spinal Marrow in this Class, and even in
Man, is less distinct than in those'preceding : it still exists,
however, and is s)metimes of considerable depth, for in-
stance, in the Rodentia and Bats., l
§-327.  The progressive improvements in the structure
of the Brain in this Class aré very essential : they consist
partly in the greater abundance of fibrous substance in the
Hemispheres, which are ¢onnected by an additional large
commissure, ard partly in the higher degree of develope-
ment of the Cerebellum. The Optic Tubercles, on the
contrary, recede, and have appended to them a second pair

of Ganglia; from which circumstance the whole mass |
receives the name of Corpora quadrigemina. Speaking ,°
generally, the form of the Brain, as it presents itself in ©

the Rodentia, constitutes the ~most perfect intermedium
between the formation of the same organ as it exists in
this and the preceding Class. Tha relative proportion of
the Brain to the body is the subject of numerous varia-
tions, but in most instances gradually approximates to the
human standard,—1 to 20 or 30; though in many it
comes nearer to that of the preceding Classes. Inthe Rat
I found the Brain g of the weight of the body; ina Cat
nearly full grown, y'5 ; according to others, it is ;{5 in the
~ Llephant, % in the Sheep, ;5 in the Gibbon (Simia lar ),
and 5% in the S. capuam In this Class, also, the Brain
is one of the first organs to attain its full growth; and,
consequently, the longer the period of growth of the pest
of the. body, and the greater the bulk it apquires, the
more unfavourable must be the relative proportion between
it and the Brain.
§- 328. The investments of the Brain xeseml?le those
found in Man, except that the processes projecting from

the Dura Mater are smaller; the falciform process of the”
Cerebellum, for instance, being usually altogether wanting.

@
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As to the vesselsof the Brain, it is to be observed,' that in

; most Mammalia, the Beaver and Elephant, according to
 CuviER, being excepted; the Arteries form a complicated

plexus (rete mirabile) at the base of the Cranium around
the Pituitary Gland. In thg Marmot, “on the contrary,
according to MaxciLn*’ th¢ Brain receives very little
arterial blood, and through the vertebral arteries only.
The Veins are principally dispose¢ as in Man; and occa-
sionally are inclosed, not merely by the Duc Mater, but
also within the bones. Such, at least, appears to be the
case in the bony Falx Cerebri of the Cranium of the Por-
poise (Tab. XVIIL fig. IL e.), and in a vein in the region

"+ of the cribriform plate of the Mole’s skull. The bony
‘Tentorium of the Cat, on the contrary, does not contain

any vein.

§. 329. Of the individual masses composing the Brain, ‘

the first, as already noticgd, is peculiarly distinguished by
the appearance of the Corpus callosum and Fornix ; which,
together with the Anterior Commissure, already existing
in Fishes, unite the tivo Hemispheres. In the latter die
two radiated surfaces of the great -lateral Ventiicles im
Birds (§. 318) are still recogrizable as forming the two
laminze of the Septum lucidum. The external form of the

o

Hemispheres in the Rodentia (Tab. XIX. fig. I. a.), as-

well as in the Shrews, Moles, and Bats, is an oval, smallest
anteriorly, and the upper surface is perfectly smooth, as in
Birds. Posteriorly they do not cover the Cerebellum, and
frequently not even the Optic Tubercles. (Fig- L), In-
ternally, the anterior fold or inflection of the Corpus cal-
losum, and its prolongations into the lateral Ventricles

_ {Cornua Ammonis), are 'particularly wide and la‘rge. (Fig.

IL e.g.), The Anterior Pillars of the Fornix are very

_shiort, being soon Jost behind the inflection of the Corpus

o Annales die Musean, vol. x. p. 162,
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cailosunt.  The Jateral Ventricles are elongated anteriorly
into a canal extending into thé Olfactory Tubercles (fig.
1. L.*), forming an evident repetition of the relations of
the same part i certain® Fishes. (§. 297.) The formation
of the Hemispheres in Mammalia generally coincides in a
very remarkable manner with that of the Optic Tubetcles
in many of the Osseous Fishes (§. 298); whence in the latter
those Tubercles have frequently, but incorrectly, been
viewed in the light of Hemispheres.t .

t The Hemisplieres as they exist in the Rodentia and Chiroptera come next
to those of Birds: they do not present any fosse or convolitions in the
Mouse, Rat, Marmot, Beaver, Bat, Tywo-toed Ant-Eater, &. They do
not extend sufficiently buckwurds to cover the whole of the Corpora quadsi- -
gemin, as in the fetus at the third month. I the Carnivors, Ruminantia,
&e. they are much more voluminous ; are furnished with distinct convolu-
tions ; and cover, not only the whole of the Corpara quadrigemina, but slso
a part,of the anterior surfuce of the ‘Cerébellum, in the same manner as in
the fortus of the cixth and seventh month. . In Apes the hemispheres are
still darger, and here first yre_ient a third or postu’lor lobe ; the imperfection
of which is mprked by the absence of convolutions upon it in most Quadru-
moa, in the sime manner as they sppear there at the latest perioc only of the
exisfence efthe human fostus, M. Spunzseay, it is true, asserts that the third
or posterior lobe of the hiefnisplicres exists much more uniformly s i which
respect he differs from Cuvise, Timopsassy, and SERRES. His opinion,
100, appedrz to be contradicted by the fact, that the posterior hormn of the

- latora] Ventiicle, and the Hippocampus minor contained within it, first pre-
sent themselves i the Quadrumani.  The Corpora strinta ere present in
Maurnmalia, and in the lower orders, e. 4. Rodentis and Edentata, are mlftll
lurger in proportion to the Hemispheres than in Carnivors and Ruminn‘nlll;
.9!9{; forming an additions] point of approximation to the organization of
Bitds.  OF the Corpus callosun, it is suthicient to_remarl, that its size lf'd

t'vc!c;pvmvnt have an immedinte réfation with the condition of the Hemis-
pheres, Swcli ilso i the case with the Fornix; which isinall instances formed
By medullary layer descending fronr the Optic Thalamus into the Mafn-
millary Body on enely side 't from thenee ro-sseending bchi_nd the Anterror
Commiseuie to meet its feliow, Sending off i meduilafy laminn on each side

10 the under Surfies of the Corpus sllosire, ciflled Septum "‘“(:1’]"“‘; and

then gain Wiverging from ite feitow o form the Cormd” Ammoris, and ter-
minate on i outer stlyee of the Hemisphereo— Translator.
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§.330. In the Carnivora, Pachydermata, Ruminantia,
and Solipeda, the medullary lamella, covered with cortical

__substance, and arched over the lateral Ventricles, is of

considerable extent, and therefore necessarily disposed in
folds; whence proceed the cenvolutions apparent on the
upper’surface of the Hemispherés. (Tab. XIX. fig. 11L.)
At the same time each Hemisphere is ‘subdivided into two
lobes, corresponding to the anterior and middle lobes in«
Man. The Corpora quadrigemina, also, are now perfectly

" concealed, but not the Cerebellum, except in the Porpoise,

2

and in Apes; in which the posterior lobe is superadded to
those already mentioned. Another peculiarity of the He-

“mispheres in this Class consists in  the -connection of their

anterior extremities with the hollow tubercles of the Olfac-
tory Nerves (Processus mammillares, fig. I. IL. IIL.), which,
lying on the eribriforin plate of the Ethmoid Bone, send
off nervous fibrils to the mucous meinbrane of the nares.
It has been before stated, that the cavities of these tuber-
cles communicate with the lateral Ventricles; but it must
be added, that they (the tubercles) are likewise united

together by means of a bundle of fibres belonging to the =

anterior Commissure, and running forwards in an arched
shape ; and, lastly, almost as in Birds (§ 318), a medullary
connection is found on the lower surface of the Hemis-
pheres between these tubercles and the posterior lobe of
the Brain. (Fig. 1II. 1.*) In Apes only we find, as
in Men, detached trunks to the Olfactory Nerves: in
the Cetacea the Nerves are either altogether “'anﬁilg; 0Ty
as in the Porpoise;t their place is supplied by slender
nervous fibrils. ” ; 2

§. 331. The Optic Tubereles, which in Fishes almost
exclusively formed the, middle division of the Brain, here,
as the anterior pair of the Corpora quadrigemina, con-

+ ‘Bullefiu des Sciences par la Steieté Philomatique de Paris, Dee. 1815,

»

B
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tribute-but very slightly to the same object. On the con-
trary, the Ganglia of the Hemispheres, or Optic Thalami
. (fig. IL. i. k.), are of considerabde size, and a second pair
of Ganglia is developad behind the Optic Tubercles; as
much inferior to the latter ip bulk in the Herbivora (Tab.
XIX. fig. IL. b. c.), Moles; Slirews,*and Bats, whiclt is an
approximation to the inferior Classes, as they exceed them
in the Carnivora. In Mammalia, also, the cavities of the
Optic Tubercles diminish into a little pit at each side of the
Aqueduct, whilst another swelling (Corpus geniculatum
externum) presents itself below the Corpora quadrigemina
on each side., It is a remarkable repetition of the earlier
formations, that in Mice, Rafs, (Tab. XIX. fig. L b. b.'()'
Shrews, and Bats, the mass formed by the Corpora qua-
drigemina projects upwards towards the surface of the
Brain, and, consequently, lies behind rather than below the .
Henispheres. In Mice and Bats there is merely a pro-
Jjecting mass of grey substance at thd base of the middle
cerebral mass, about the Infundibulum: in the superior
species, on the contrary, the two'Eminentiz candicantes
. 7are very distinet. (Lig. IIL k.) The Pituitary Gland is .
in most respects like that of the human Brain, except that
it is proportionally larger. The Pineal Gland is firmly
.~ attached to the veius in the Rodentia (fig. IL), the Mole,
and the Hedgehog; and, in addition, is always connected
with the Ganglia of the Hemispheres by means of two
‘delicate medullary crura.  According to SOEMMERING,
“ it contains gritty matter in' some of the Ruminantia
alone. .«
§- 332, Of the different. portions of the third mass ot
division of the Brain, the Cerebellum in Mammalu'x is
principally distinguished from that of the, preceding
Classes in this respect,—that ‘besides the small lt}tera.l
appendages already noticed (§. 322), which are here lodged
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in'a peculiar depression of the petrous part of the Tem-
poral Bone (fig. IL n.), it is divided into several portions,
M .. - viz. a central mass and two lateral lobes ; a division, how-
ever, which is much less distinet in the Rodenna, the Mouse .
partigularly, than in the supenor species. (Fig. L. and IL)
Of these three portlons, the middle or vermiform mass, so
small in Man, is usually very large in Mammalia, Apes
alone, and according to Cuvier also’the Porpoise, approach-
ing in this respect to Man. The number of the laminz or
transverse folds of the Cerebellum is generally much greater
than in the foregoing Classes, but also much less than in
Man : hence, also, those laminz are proportionally thicker
and more convoluted, so much so, that*the vermiform pro-
2ess is sometimes almost S shaped The bulk of the Cere-
1 bellum is likewise greater in proportion to the rest of the
‘ Brain than in Man ;, where the Iemispheres are so much
developed, that the Cerebellum forms but~ jth “of the
s Brain; whilst in the Mouse it is }, in the Beaver i, in
the Sheep }, and in the Horse }. In some Rodentia,
Bats, and in the Mole, the great lateral lobes,of the
Cerebellum are sometimes connected at its upper surface «
with the vermiform mass by “small laminw of medullary
substance. (Fig. II. 0.) It has been®already stated, that
the Cerebellum of several Mammalia is separated from
‘ the Hemispheres by a bony Tentorium. (§. 245.) *

§. 333. 'The notable increase of size and developement
of thie Cerebellum in this Class seems to be ‘closely con-
nected with the simultaneous appearance of the Pons

. Varolii, which was deficient in the preceding Classes, and

which may probably be eorrectly designated as the inferior .

8 commissure of the Cerebellum. It coincides with such a

' view, that this party which in Man attains a very consi-
derable size, i3 here generally, and in the Rodentia parti-
cularly, parrow. The Fons is generally separated into a
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posterior and anterior portion. (Fig. IIL. e. f.) The

anterior appears very distinetly in the Mouse and Bats as 5
the inferior commissure of the posterior pair of the Corpora e
, quadrigemina; the posterior, on the contrary, is often so '
little elevated, that the Coppora pyramidalia, which are

always very distinct in Manimalia, take their course oVer it.

We have farther to notice here, also, the very great breadth

of the Medulla oblongata, which gradually diminishes in

the superior 3pecies, and particularly in the Porpoise. In

the Fourth Ventricle, which is formed in the same manner

asin Man, the medullary strize connecting the Ganglia of

the Auditory Nerves in Man are still deficient. The Cot- -

pora olivaria likewise are either wanting in most species of ~
Mammalia, or at least do not contain the same arhorescent
ramification of grey and white substance as <in Man : in

the Porpoise, however, I found evén these parts very -~ ?
much develaped.

o X B. Spinal and Cerebral Nerves.

§. 334 We. have already spoken of the remarkable
disposition of the Olfactory Nerves. (§.329.) The Opt'ic
Nerves generally have altogetlier the same course as in
Man, their,size alone varying materially. In Mice, Rats,
Bats, and Hedgehogs, for instance, they are very slenders

s on the contrary, in the Squirrel, Rabbit, and Hare, very
« large. The circumstances connected with them, as I have
found them in the Mole, an: very singnlar. In the same
‘manner a5 the Optic Nerves, even in Mice and Bats, do
not absolutely decussate, but rather are connected by a
commissure in front of the grey substance ebout the Infuﬁ:‘
dibulum, so here (in the Mole),. also, the Tractus Optici
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given off from the Optic Tubercles unite to form a simple
transverse band, without ‘subsequently sending off any
medullary’ Optic Nerves. Notwithstanding this circum-

-stance, however, there actually éxist slender thread-hkei_
Optic Nerves arising from the grey'substance about the

Infufidibulum, and appareritly maloxmus to the fibres which
the Opt:c Nerves derive from the same part in Man. The
remaining Cerebral and Spinal Nerves in this Class are
distributed in every essential respect as in Man: I cannot,
however, omit to notice the very striking size of the Fifth
Cerebral Pairin most Mammalia. (Tab. XIX. fig. VL 5.)
The caudal Nerves also, which, passing oyt between the
first caudal vertebra, and forming some Plexuses, are dis-
tributed to the neighbouring muscles, deserve to be noticed
as a peculiarity of these animals.® .

* It had been generally admitted that the Clfactory Nerses wefe wanting
in the Porpoise, and proliibly in other Cetacea, until JacossoN and BLax-
vILLE asserted that they had discovered them. (Bulletin 4 la Societé Philo-
matique, 1815.) Runorrnr, however ccntradicts the statement from his
own observations and thoseé of Dr. Orro; who examined the Brains of

several specimens in the fresh state, and sent others to Rwou’m still ent £

veloped in the Arachnoid, so that had the Nerves existed they could not have
escaped observation. The same remark applies t) iLe Whale (B, miysticetus )
and Narwhale (Monodon monoceros ), examined by Ruporrnn  He adds,
that the foramina in the Ethmoid Bone, supposed by TrEVIRANUS to trans-
mit the branches of the Olfuctory Nerves, are quite irregular, and merely
the result of defective ossifieation,—the Dura Mater in the recent state
covermg the suriaee of the bone without sending any processes th ugh it.
( Grundriss der Physiologie, ii. 105.) The decussation of the Optic \ervqa
i« less obyious in this than in the preceding Classes, and has, consequently,
been frequently denied. Tt is certain, however, thut it exists purtiully ; the
outer fibres of each nerve being continvous from the Brain to the Eye, whilst

the internal ones, on the contrary, areintermixed to o certain éxtent in the

Chiasma between the two. This seml-decusnuon has been observed by
TREVIRANUS. in the Simia ayguls, and deseribed in his Memoir on the sub-
_ject.. (Jowrn. Complem. des Seiences Med. Oc. 1623.) Cuvier has re-
irked it in the Horse; and M. Sr.nnis very dictinctly in the embryo of
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B. Sympathetic®Nerve,
. €

. ¥ o

§. 335. In Mammalia, g¢'in, Man, the cervical portion
of this Nerve no longer lies immediately upon the vertebral
column, and the number of its Ganglia in that region no
longer corresponds to t&e number of vertebre. So few

Man, the Horse, Ox, Sheep, Rabbit, and Guinea-Pig. The latter states
that the internal fibres form an angle with the external at the point of junc-
tion of the two nerves, and that he has followed the fibres of the right nerve
into the left, and vice versa, an areolar prexus being formed by their intersec-
tion in the Chiasma betwéen the nerves. In proportion as the feetus ad.
vances to maturity, these areole are filled up by the deposition of white
substance, and its becomes difficult to detect dte'de.eugsation. { Anatomie
Comparée du Cerveaw, i. 830, Paris, 1624.) O,

In those Mammalia in which the Eye is in a radimentary state, the true
Optic Nerves aré'wanting, together with the Nerves of the Third, Fourth, and
Sixth Pairs. Such are the Sorex aranems, Talpa exropaa, Chrysochlorus
«apensis, Mus¥yphlus, Mus capensis, &e. M. Seres (L ¢. 350, 386, &c.)
ha# shewn that the parts deseribed by Carvs und by TrEvIRANUS as Optic
Nerves, dre in fact not nepvous, and not continned to the Eye. Among
many other interesting particulars, he states, that in these animals the optic
foramen of the Bphenoid bone is wanting ; that the nerve actually entering
the Eye is & branch from the first or Ophthalmic part of the Fifth Pair of
- Nerves; and that the Opbthalmie Artery is merely a twig from the Internal

Maxillary, instead of a branch of the Internal Carotid. (Plate XIV. fig.

260, 268, 278, n:ﬁl Atls.) The same tnmsposition of the Nerve sup-
, Plying the Eye exists under similar circumstances in the Proteus angunys,
~ ‘Syren lacertina, and Ceecilia viscosa, among Reptiles ; the mention of jvhich
« has been reserved for this situation, in drder to avoid needless repetition.
. P"Y"Ologinlly considered, however, the most remarkable circumstance €on=

neeted with these facts is, that the animals in question are not blind, as might

have been supposed.  The experimeiits of M. M. Senes, DELALANDE, G-

Sr. Hitame, and Dunoxprav, quoted by the former, prove that son

€xists, at least in the Mole, Shrew, Mus capensis, and Proteus ; though it

‘may be reasonably doubted whether, in these initances, it be fiot limited to

-

the mere perception of light, (a modification of common feeling,) witbout -

attaiting to the chatscter of o specific sengution. These anomalies, if they

_v/
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other important peculiarities’ are to be found in the remain-

ing divisions of the Ganglionic System, that a distinct

investigation of it appears to be superfluous. We may,
consequently, at once pass on td the consideration of the
Organs of Sense in the supgrior Classes of Animals, stop-
piiig only to indicdte concisely the most important points

- in which the Nervous System of Man is distinguished from

that of all other creatures. j

§- 336. If, with this view, ée consider the . formation
of tlie Brain and Nerves in Man, we shall find a confirma-
tion of what has been already (§. 19—32) said as to the
means of estimating the degree of perfection.of organization,
which, it was asserted, could be fumished with sufficient
certainty by the highest organic system alone. Thus the
perfectlon of human organization is' most definitely ex-
pressed in the Nervous System, as including within it the
most elevated orgamc structures; and that, prmcxpally,
we shall find, by the perfect appearance of unity which it
presents in the midst of the diversity of its individual
parts.

Accordingly, we see that the size of the Brain is not,
only considerable in proportion to the whole body, but also

may be called such, become still more important when taker in connectior,
with others of a similar deseription ; for instance, the character of Auditory
Nerve assumed by a branch of the Fifth Pair in many Fishes, and the
great influence that the same Pair of Nerves exerts over the organs of -
sense in vertebral animals in geuenl as proved by the eXperiments of M,
MaseNDIE, and others.

As regirds the remaining npmal and cerebral Nerves, the most i :mpornnt.
addition to be made consists in 2 reference to the discoveries of Mr. Berr;
who has shewn the existence of distirict nerves of sensation and of motion, of.
which the former exist in the dorsal, and the latter in the abdommnl roots of
the spinal nerves; and in the notice of the pecnliar (respiratory) system of
Nerves, which he has denionstrated, constituted in Mammalia by the Third,

_ Feurth, Fucial, Pir Vagum, Glosso-pharyngeal, Hypo-glossal, Spinal Acces-

sory, Phrenic, and external Respiratory Nerves.— Translator.
VOL. I. T
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in relation to the individual Nerves as well as to the Spinal
Marrow.* If, in the former respect, certain animals are on
the same footing as Man, we know, on the contrary, that
there is no other instance in whicl the Brain so decidedly
preponderates over the Nervessand Spinal Marrow.
§. 837. A closer examination of individual parts will

~ still farther confirm the principle, that the Nervous Organs

in Man are characterizg’d by more absolute centricity.
Thus, for instance, the perfectly formed Spinal Marrow of
Man appears in various ways to approximate to the cha-
racter of a mere Nerve, and in a corresponding degree to

become subordinate to the Brain; partly, as is already tlie .
case in most vertebrai animals, by means of the absence

of distinet gangliform enlargements corresponding to the
individual pairs' of Nerves;—partly by the sbsolute disap-
pearance of the canal usually found in the Spinal Marrow
of Mammalia —partly by its recadence from the inferior
region of the vertebral column ;—and, lastly, by the dimi-
nution of its'bulk and thickness as compared with the Brain.
In the Brain itself we find the Cerebellum developed from
«the third cerebral mass as the more immediate centre of
the Spinal Marrow, and of" the Nerves of Hearing and
Touch; and that, chiefly, by means of the more complete
evolution of the lateral lobes, furnished with the so-called

* As I conld not s .y where find precise information as to the relative
Proportions of tae ‘Brain and Spinal Marrow in Man, in conjunction with
my esteemed colleague SiiLer, I weighed the Brain and Spinal Marrow in

.8 Man andin a Woman, The female's brain, without t:e Dura Mater,
weighed 43 ounces, 6 drachms, 2 scruples; the, Spinal Marrow with
.the Dura Mater, 1 ounce, 6 drachms.  The man’s Brain weighed 41 ounces
and 1 drachm; ‘the Spinal Marrow with its membrane, 1 ounce und 6
drachms.  The proportion of the Spinal Marrow to the I!m_m is, conse-
quently, about 1 to 43. What a difference.fron: the proportiens found in

inferior animals : ¢, g. in the Cat, | to 45 in the Rat, 1803 andin a Fish

as muck as 14 to 1. '
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Ciliary Bodies. More than this, however, we see that the
Cerebellum, as well as the second cerebral mass, are, in the
strictest sense, subordinate to the extraordinarily developed
Hemispheres. The Hemispheres themselves we find
approximating, in_point ¢f:shape, to the globular form,
characteristic of the animal sphera (§- 27) ; extraordinarily
increased in size; in office no longer to be viewed as
mere Ganglia of the Olfactory 'Nerves, nay, though more
immediately the centre for the Olfactory and Optic Nerves,
actually representing the most perfectly central mass of
the whole nervous system, and in the three lobes of each
side re-producing the three original cerebral masses, placed
one behind the other. It is neediess to jioint out the
accordance with these views of what has been already
(§- 282) said on the erect posture ; and alSo the fact, that
as the formation of bone has an immediate refgrence ‘to
the Nervous System, tle peculiar form and’true character
of the human Skeleton (§. 282 to 284) are regulated and
defined by the peculiar structure of the Nervons System.
Remark. In my ZLssay on the Nervous Systerm, 1 have
already claimed attention to the evident appear-*
ance of this prineiple of centncxty in" the_history of
the formation of the Nervous' System; ror will any
unprejudiced person refuse to admit the manifesta~
tion of that law, if he carefully co the various
forms of that System, from the clrcu]m't'collar around
- the (Esophagus in the lowest Classes up to the human
Brain, preponderating alike over Nerves and Spinal
Marrow.  This is not the place to examine the
advantages accruing to Physiology from the know-
ledge of that law; it appears, however, worth while
to enquire whesher the investigation of the nature of
the mental faculties may not be promoted at least as
much by such aiatomical comparisons as by the
T2
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perf:)rmance of rude experiments on the Brain of
living Animals? and which process of the two is really
most suited to the ngture of the object? )
The opinion advanced irt that Essay,—that the
contemplation of the Nepfous Sysfem, as recognizgd
by our external senses, is, as it were, the assignment
of a locality in the organism for the intellectual facul-
ties, and, on the contrary, the Mind, as recognized
by our internal senses, the nervous action viewing
itself intuitively,—that opinion, I say, will not be
‘refuted by quoting in oppositson to it the anthropo-
morphous ferm of the Brainsof Apes, which want the -

intellectual faculties of Man. We must invariably .
examine the Nervous System, not in an isolated man- *

ner, but with reference to the whqle by ; recollect-
ing that it presents itself as the .primary and most
important structure regulatinz the, general formation
of the_body, and, consequently, that the superiority
o of its rank is expressed, not merely by its individual
« formation, but also by that of the organism collectively.
Consequently, even admitting, whatis by no means
the fact, “that the Brain ‘was alike in Man and Apes,
the latter must still rank below the former in a degree
corresponding to the superjority of the general form of
Man. Neither must it be forgotten, that this view of
the regult of the comparison of the simultaneous
developement of Intellect and of the Nerfous
“Structures is not by any means incompatible with the
iigher principle which forms the basis as well of the
manifestations of the intellactual powers as of thoSe

of the Nervous System: we have heresto consider only -

what is perceptible by our senses, which however we
must not confound with the principle itself. It js o
immaterial whether the object belong to the internal
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. or external senses: in either case it is still but an
object of sense; but nothing can be more certain than
that the ideas of sense, in the varied combinations of

" which our intellect consists, are, to the full, as much
as corporeal objects ¢hemselves, the mere perisbable
covering of the latent divine spark within.

As to the observations which are intended to prove
the permanence of this primary nervous power inde-
pendent of organic locality, they are totally inadequate
for the purpese : an important injury is very far from
amounting to absolute destruction: the permanence of
sensorial mamfestatxons, and of nervous action 1in
general, after complete annikilation of the Nervous
System, would alone be decisive.

-

.

Secrion 1L Organs of Sense.

-
.
® -

§. 338. In accordance with the views before established
(§. 91. to 95.) as to the developement of the sensorial power
in general, we shall again consider, in the four superior
Classes of Animals, first, the divisions of the cutaneous
sense,—Touch and Smell, and then the nobler senses,—
Hearing and nght, more peculiarly appertmnmg to the
animal Sphere of Life. In turning our attention, there-
fore, first to the modes of sense developed from the sensitive

Saculty of the general surface of the body, (a faculty com-

monly desngnated by ‘the vague term Feeling, but more
properly by that of Cutaneous Sense,) we must, on the
ane hand, assume a previous knowledge of the most essen-

“ tial varieties of the cutaneous surface as objects of.descrip-
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tion in Natural History, and on the other, refer to the more
precise account of the cutaneous organ as a respiratory and
.secreting surface. Though it is certain that the skin in
one respect possesses the charactersof an organ of sense,
yet in another and more direct point of yiew it appears as
an important organ as well of respiration as of absorption
and secretion; consequently, it seems most advisable to
defer its complete examination to the Second Part, when
we shall also have an opportunity of observing that its
perfection as an organ of sense is proportioned to the
delicacy of its structure, and the number of Nerves it
contains. . A '

P .

2 1. Toucs.
§-339. A femark already made on . animals without
vertebrze (§. 98, 102.) is also applicable to several species
of the higher Classes; viz. that in many instances the
general surface, more or less sensible, and moved by volun-
fary muscles, is to be considered as a universal organ of
touch, whilst, on the contrary, distinct parts devoted to
that purpose are wanting; nay, in many species of the
higher animals it is a fact that this sense, which is already
so perfectly developed in many Mollusca, Crustacea, and
Insects; is either entirely deficient, or exists in a very
incomplete degree. It is first in some anthropomorphots
animaly, and ultimately in Man himself, that ~it presents
itself with the most striking developement ; ‘and in the
latter may even attain an almost inconceiveable degree of®
perfection from habit or necessity; for instanee, in case of
blindness, : c .
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A. Organs of Touch in Fishes.

~§. 340. Animals, in which the vegetative so remarkably
preponderate over the superior animal functions appear to
possess the faculty of touch .to such an extent only s is
adequate to afford information as to'the qualities of the food
taken into the alimentary canal, The organs of touch,
consequently, are almost always arranged about the mouth,
as is the case in Zoophytes and many Mollusea; in Crus-
tacea and Insects, on the contrary, in addition to the small
Feelers or Palpi near the mouth, large Antenne are deve-
loped, admirably qualified for the examinution of external

* forms. Fishes, the least perfect of the superior animals,

appear again, like Zoophytes, to be capable of touching
only by means of the lips, or of certain "Palpi arranged
about the mouth, for in them true extremities arewanting;
and the Fins, evert when individual radii are separated from
them, as in the Rﬂys (§. 168_) and Polynemus, have no
faculty’ of touch, although they may serve as organs of
feeling for the perception of the jmpulse of ctrrents of
water, &. The Palpi, or Feelers, already mentioned,’
which are subdivided into Cirrhi and Tentacula. together
with the lips, form the sole organs of Touch ¢ they alse
frequently receive considcrable branches of Nerves from
the Fifth Pair, and are moved by peculiar muscles, in the
Silurus glanis for instance. (Tab. IX. fig. X1V). Accord-
ing to Cuvier, the Tentacula of the Lophius piscatorius
are peculiarly moveable. ‘

B:  Organs of Touch in Amphibia.

+§. 841. 'What has been said of the preced{ng Class will

.;ilso,' for the most part; apply here: the animal .still in
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general touches with the mouth alone; and even where
extremities are developed in a very perfect degree, as in
Frogs and Lizards, observation proves that not these, but
rather the point of the snout, is employed in examining the
forms of external objeets. Thaabsence of Tentacula about
the mouth, however, as well as the insensibility of the
coverings of the edges of the lips, appear to be compen-
sated by the increased lerigth and mobility of the Tongue,
forming as it were a Tentaculum within, instead of those
placed about, the Mouth; e g. in Serpents.

"

LM Organs of Touch in, Birds.

§.342. Here again the feathered surface of the body,
the conversion of the anterior extremities’ into wings, the
scaly covering of the feet, and the attachment of claws to
the toes, so inuch impede the developement of the sense of
Touch, that the organ subservient to that purpose still con-

S5ts either in the extrcmity of the mouth—the Bill; which
in many aquatic Birds is covered by a membrane copi-

ously supplied with Nerves; or in the Tongue, which, as |

we shall find in the family of Peckers, can be protruded
to a great extent. The toes, even when as in Parrots they
are very mcveable, are still nothing more than organs ' of
prehension: 1t is remarkable, too, that Birds which have
been instructed, perform all their feats almost ipvariably by
"‘-"ﬁﬂl alone. The various kinds of fleshy excrescences
around the Bill of various Birds, the Turkey for instance,
appear, “at least in point of situation, to be pretty evidently
repetitions of the Tentacula existing in the early grades of

 formation, althongh they have here little oz no share in |

the seuse of Touch,

e

-

- g

-
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W D. Organsqf Touch in Mammalia.

§. 343. Here we find,.that with respect to the organs of
Touch the Palmata coincide slmost completely with Fishes;
most animals having hoofs and claws, with the Amphibia;
and Bats, with Birds. Thus in the first, perfectly formed
extremities are wanting, and thie impressions of Touch -
are received by the extremity of the mouth and nose, the
sensibility of which is generally increased by the presence
of strong bristles or mustachios. In the other M.mmalia,

_ it'istrue that there are perfectly formed extremities, but
.these are so absolutely appropriated-to locomotion, their
“sensibility is so much obscured by callous skin, hoofs or

< claws, that the sense of T ouch is either confined to the
region of the lips, which is often rendered more suscepti-

ble by the presence_of bristly Tentacula, and in the Rhi-
noceros by a distinct moveable projection from the upper

lip; or else, as in the Ornithorhynchus, is exercised by a

membrane copiously supplied with Nerves and covering the

flat Bill; or lastly, as in the Ant-Eatef and Ornithorhynchus .

ystriz, by the Tongue. It is'truly remarkable, that in the

.Mole, Shrew, Pig, and above all in the Elephant, we again

find, as in the inferior Classes, (§. 95, 100—104.), the
) senses of Touch and Smell combined in a single organ, the

Snout or Proboscis. This organ, aniply furnished with
Netves as well as with muscular fibres, and even with pecu-
liar little bores in the Pig, has the external openings of

. the nares passing through it, and is so extremely moveable, .

as T have satisfied myself in the living Mole, that it must

q" afford very accurate information as to the qualities of sur-

' rounding objects. We shall revert to it in treating of the

+ Organ of Smell.*

]

« The subservience of the long and £uff mustaclies, &c. to the sense of

.
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§. 344. Bats, as is proved by many of SparLLanzaxt’s
experiments, have a very delicate sense of the presence of
external objects: we cannot, howvever, give the name of
Touch to this feeiing, because it indicates only the presence,
and not the form, of objects. , A sufficient explanation of
it is to be found, (if indeed we shoutd not rather refer to
the questions already proposed, §. 118.) in the structure
of the delicate membraae liberally supplied with Nerves,
and extended between the elongated fingers; these Wings
consequently being circumstanced nearly asthe Fins of

Fishes. (§.339.) Lastly, in the Rodentia and Apes there

are true extremities which form more perfect organs-of
Touch in ronsequence of the delicacy of the membrane
covering them and the mobility of the fingers or toes: but.
even here we must view these extremities rather as organs
of prehension than of Touch: whilst Man, who must fre-
quently yield to Brutes in the acuteness of his senses, in
this individual instance claims the first rank ; because in
him the sense, ongmally confined to the region of the
mouth, resides in peculiar and very perfect organs, and
‘pecause the hands devoted to this purpose are so decidedly
distinguished from the Feet employed in progression.
(§ 285.)" " .

2. SMELL.

§ 345. However necessary it may appear that- the
aninial should be enabled to perceive the differerice in the

Touch is particulury endcnt&he Cat Genus, the Seal, Dog &e. Ta the

the Tnfra-orbital Nerve is proporctionelly
developed, consisting of about 40 filils, and proceeding to the prominent
upper lip, where the extremities of mahy of them m-ybe traced into the
sheaths of their bulbs, and coltsequently mest fiirnish a most exquisite per-
ception of the objects with which the bristles come in vontact at their tinat- -
tached extremity. —({ Brosiususcy, Vergl. Anat. 1815, 5. 330, )— Translator,

~

—
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qualities of the medium in which respiration is carried on,
yet, as we have already (§. 97, 100.) mentioned, we can
.‘ ‘ _ . consider this perception as*a true sense of Smell only when
it is exercised on acriform substancés: on the contrary, in
the case of respiration of water, where a liquid is the object
of pe'rception, the sense must Be vieyed rather as Taste
than Smell. Consequently, we should searcely be autho-
rised in ascribing a true sense of Smell to Fishes which
respire water. Several experiments, likewise, with different
fresh-water Fishes have convinced me that the organs
! usually considered as organs of Smell, have but little sus-
3 ceptibility to powerful agrifgrm odours, e. g. Caustic Am-
‘monia, Chlorine, &e. which have a considerable, effect on
aiher cold-blooded animals, Frogs for instance, that breathe
air. Itis remarkable too, that even among Mammalia, as
* soon as the animal resembles Fishes in form and habits, the
organ destined for the perception of aériform odours appa-
rently vanishes. On the other hand, that Fishes should be
capable of perceiving very minute variations in ‘the state
of water, (that rapacious Fishes for instance should recog-
nize a carcase, &c. at a distance,*) is hot so much’ a proof ~
of the existence of a truesense of Smell as of the singular
acuteness of that peculiar modification ‘of a sense,” which,
differing alike from true Smelling, and from what is usually
called Taste, which requires immediate contact, should
probably be designated as Taste extending to a distance, or
better:still as Scent. '

§. 346. I cannot omit noticing that the Sense of Smell-*
ing generally, and also the Scent oifgﬁahes, display a rela-
tior to Touch in this particulat, that a certain degree of
motion appears essential to both kinds of sensation.
It is notorious that the impression of edours in Man

r .

.

" v Scanra de auditw ¢t olfactu, p. Th—HarLEr Element. Physiolog. T. V.
p. 184 _ .
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is felt only during the current of air, which inspiration
forces through the cavities of the nose: whilst in Mam-
malia,* Birds, and Amphibia, we find that the olfactory
organs are uniformly piaced in'situntions immediately ex-~
posed to the currentof air; and even in Fishes, the animal
exposes the organs of Scent to the current of water, or is
provided with the means of accelerating the motion of the
water towards and within those organs.

Of the Organs of Smell ( Scent) in Fishes,

§. 347. The organs by means of which these animals
scent their prey, and also perceive the degree of fitness of
the water about them for respiration, consist of two small
pits at the anterior extremity of the ‘snout, surrounded by
an elevated ‘and somewhat moveable border. They have
no eonnection with the cavities of the Mouth and Fauces,
are lined inferiorly by a delicate mucous membrane, and
can oceasionally be closed externally by valvular contri-

« " vanees. These pits are generally but small, as in the Eel,

and oceasionally divided at the aperture by a kind of valve,
in such'as manner that there appear two openings on each
side, as in the Perch and Pike; sometimes they are ex-
ceedingly large, as in most Rays and Sharks; and lastly,
they sometimes project in a cup-like manner beyond the
flat upper jaw,—according to Scarpa, in the Lophius
"piscatorius.4 The mucous membrane at the bottom of the

- A

* In Mammalin which smell acltely, the Dog for instance, nothing can
be clearer than the motion of the externdl nose for the. purpose of receiving
more distinct oderifie impressions. -

+ Thisis a remarkable analogy with earlier formetions, in which the
orguns of Smell hud the stnpe of Antenne. (5. 100.) ¢
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cavity is cither disposed in radiated folds, asin the’ Pike,
or it forms a longitudinal fold with a row of transverse

. ones arranged on each sidé of it, as in the Carp, Ray, and

Shark ; or there are tufted projections, as I remarked in
some, small species of, Cyprinas; or lastly, the transverse
plicze above mentioned are ramified ip an aborescent man-
ner, as is the case in the Sturgeon, according to CUVIER-
The first pair of Nerves is distributed to their cavities,
numerous delicate fibrils proceeding from their bulbs to
the posterior surfade of the mucous membrane. (Tab.
IX. fig. XVIL)* i

- §.348. In the Lampreys (Petromyzon -marinus and

Auviatilis,) I find this organ single, aid its form very dif-
ferent from that just described: it consists of a kind of
syringe-like "tube opening externally at the anterior ex-
tremity of the true Cranium immediately in front of the con-
choidal cartilage (Tab. VIIL fig. IV. A. 11.) and internally
at the commencement of the Pharynx. 'The middle part of
this tube, forms an expansion surrounded posteriorly by a
conchoidal cartilage, which is lined by a blackish membrane.
It is probable that the water entering the Pharynx is forced” o
through this tube, and in its pissage through the enlarged
portion furnishes impressions of its quilities to the animal.

B. Organs of Smellin the Amphibia. .

§. 349. Next to Fishés follow those Amphibia which

_~ are provided with bothtLungs and Gills, as Proteus "

% In the Chimrm the organ of smelling makes a very close approximation -
to the form of the npes in other Classes of animals: it is situated upon the
anterior part of the upper Jaw, and is furnished not only with a septum
between its two fossee, but also with lateral cartilaginous ale,  (RupoLest
Physiologie, ii. 108, j— Translator,
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and Siren. We do not know enongh of these animals to
speak with certainty as to their olfactory organs; but it is *e
remarkable that in the Proteus anguinus, the nasal apertures, ‘.l . J
are altogether wanting; which is not the case in the Siren.*
As there was already a kind,of nasal canal in some Cartila- i
ginous Fishes (the Lampre§s), so also in the three superior

% Classes we no longcfi- find the olfactory cavities merely
opening separately on<the external surface, and distinet -
throughout their whole course, butalso connected internally
with the cavity of the mouth or fanecs. Consequently, ; .
the qualities of -the current of air passing throngh the nasal X
canals in its way to the langs are here examined by a pro- Z
per olfactory 6rgan,plnced atthe entrance of the respiratory :
passages, in the same manner as food passing into the
alimentary canal is examined by organs of Touch (Tenta- |
cula) about the mouth, or an orgm'\: of Taste (Tongue) ° ‘
within it. .It is remarkable too, that in the Amphibia
most closely resembling Fishes, e. ¢. Serpents, and particu- °
larly in several venomous Species, as the Rattle-Snake, ‘
tnere s a distinet pit on_tle outer-side of each true nasal 1
-~ aperture, which might readily be mistaken for another. bl
These pits, however, have not the least connectiond with ‘i
the neszl cavity, and appear to me to form evident repe- J 4
titions of the nasal pits found in Fishes. 1
§- 850.  The course of the two nasal canals in the Am-
phibia is still very simple and not interrupted by any com-
plicated accessory cavities, &c. In Frogs and' Salamanders
they are little more than two holes, (Tab. XIL fig. XVIIL
b. b.) bordered externally by a muscular membrane, whieh

[ -

* Scunein io Phios, Trans. 101, p. 45956,

* Rossmrr. and Hose in Philbsoph, Trans, 1501, p. 70, 1¢is remarkatlo
that these pits should also have hi ‘the eame fate as the msal pits of Fishes,'
in beirg mistaken by some naturalists for external organs of Hearing.

o
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forms a valve Jike an eyelid, (nearly similar to those which
we shall hereafter find at the apertures of the air-vessels in

> certain Insects,) and which moves briskly-u[; and down

during respiration. In Serpents tlée nusal canals are some-
what more enlarged, but their posterior apertures are still
placéd near the anterior edgé of the superior Maxilla
behind the anterior Palate Bones. ~In Tortoises, on the
contrary, (Tab. XII. fig. X.) the posterior opening of the
nasal canal is placed nearly in the middle of the Palate:
there are also some projecting lamin@, Conchze, increasing
the extent of surface of the olfactory membrane; and oc-
casjonally there is a cartilaginous proboscis-like projection;
attached externally to the bony nasal fo’rami;xa. , The nasal
sanals, however, as has been already noticed (§. 204.), are
longest in Lizards, and particularly in the Crecodile, where
their common apertafe * situated at the posterior extremity
of the long Upper Jaw, (Fab. XL fig. XL r.%), wlilst the
arched and semi-cylindrical bones covering them are evi-
dently to be considere | as indications of true bony Ossa
turbinata.§ : 5

§. 351. As the olfactory organs of the Amphibia ‘in.
many respects form an evident transition from the organs
of the modified sense in Fishes to the.more perfect anes of
the higher Classes,—so also, Scarpst found thatin the
Green Turtle (Testudo mydas), the Olfactory Nerves,
which, in all Amphibia, as already mentioned when treating

§ In the Turtle the Schneiderian membrane is of an intensely black
eolour, and forms severul processes stretched between the septum and sives of
the naves. 'The posterior apertures of the nares where they communicate
with the mouth arg eich beset willa fiinge of long papilie, stretching “quite
across it ; which, a8 ¢ animal respires prineipally through the mouth, may -
serve to obstruct t of forcign bodies in that way to the nose ; the
emall size of 4he external orifices being sufficient (g defend it from without,
(Marwoon's System of Comp. Anatomy, p. 33.)— Translator.

" + Scanra de offactu eg auditu, p. 76.
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“of the Cranium, do not pass through a true Ethmoid bone,
run like those of Iishes lengthways without dividing until
they reach the turbinated bones. gnd are ‘then distributed in
large fibres, like the firs. pair of Netyes in the pacs] focses
of Fishes. (Tab. XIIL fig. X. ¢. b.) In Trogs and Ser-
pents the Olfactory Nerves are very short. The transition

above alluded to is rendered still more evident by the fact, .

that in such Amphibia a3 Frogs and Salamanders, which in
their first pesiods live as Fishes, and breathe water, and
which at first breathe air through the mouth instead of the
nose, the organs subsequently employed in smelling, dur-
g the larva state perform the same offices as the organs
of Scent in Fishes. and that the animal, when fully grown,
still retains the faculty of perceiving variations in the cons
dition of the water about it, and of scenting  bodies at a
distance. At least something very similar appears to be
proved by the fact mentioned by Scarpa,t that Frogs are
quickly attracted by scenting the femaie at heat, or by im-
mersing a-hand smeared with her slime into the water.

C. Organs cf Smell in Birds.
§. 852. The conaection existing between this and the
- preceding Class, as regards the Skeleton and Nervous
System, extends also to the olfactory organs. Here, in
the same rianner, the extent of the surface of the macous
membrane is not increased by ahy large accessary cavities,
but merely by several conchoidal projeetions. Here also the

nasal cavities are separated hy g partition, partly bony, and

»
* The larve of le Il‘ld Sul.m.;,n' when the'ygl‘{fbegin to broath
air, foree it through the mouth in little bubbles, » ' y

+ Loc. cit. !

g J
o
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partly.c cartﬂmrmons, the Offacwry \Ierve, aoesqmot
pass througﬂb an Ethmoid (cribriform) Bone, but is dJsm-
buted on the superior Coucha in the same manneras in

&
Tortotses (§. 350.) On the other hand, lxowever, the .
ettent of the nasal cavities iy very considerable in propor-; 3

tion to the size of the head: according to Scarea, more so
than in any other species of Animals, although they occupy
only the posterior part of the supéfior mandible, the bony
cells of the point of the Bill not being lined by the mucous
membrane.* The Concha are generally three in number:
they vary in different species, and are usuaily cartilaginous;
though occasionally bony.+ , The nasal septum in several
" aquatic Birds and Gralle is perforat'éd near the external
-nares.

§. 8353. Asto the external nares, in mose Gralle, the
Heron for instance, ﬁley consist merely of two Yery narrow
fissures, without any irritability or power of motion. Ac-
cording to Scarpa, the thickness of the Olfactory Nerves
is very variable : in the Gallina and Passeres they are very.

slender ; thicker in rapacious and aquatic Birds; and Jargest |

of all in the Gralla ; their size uniférmly influencing the

degree of developement of the Superior conchz.  As to the
large branches of the Fifth Pair of Nerves running aiong
the parietes of the nasal cavities, they are chiefly distri-.
buted to the external skin of the Bill, and consequently
are organs of Touch rather than of Smell. In noticing the
coincidence of the great extent of the olfactory cavities
with the high degree of developement of the respiratory
_ s)stem in this Class, it 1& remarkable that, accordmg to

* Hence we Wﬂyﬂnd Birds haying an acute sense of smell with yery
small Bills: e, y rapacious Birds.

f In the Smpe, for mstance, I find the greater conch®e completely
asfeons, "
YOL. 1. g Y (&4
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of the Cranium, do not pass through a true Ethmoid bone,
run like those of Fishes lengthways without dw:dmg until
they reach the turbinated bones. znd are then distributed in
large fibres, like the firs. pair of Nerves in the nasal foss®
of Fishes. (Tab. XIL fig. X.¢. b.) In Frogs and Ser-
pents the Olfactory Nerves are very short. The transition

above alluded to is rendered still more evident by the fact,

that in such Amphibia a3 Frogs and Salamanders, which in
their first pesiods live as Fishes, and breathe water, and
which at first breathe air through the mouth instead of the
nose,* the organs subsequently employed in smelling, dur-
ing the larva state perform the same offices as the organs
of Scent in Fishes. and that the animal, when fully grown,
still retains the faculty of perceiving variations in the con~
dition of the .water about it, and of scenting bodies at a
distance. At least something very similar appears to be
proved by the fact mentioned by Scarea,t that Frogs are
quickly attracted by scenting the femate at heat, or by iin-
mersing a-hand smeared with her slime into the water.

C. Organs cf Smell in Birds.
§. 8352. The conaection existing between this and the
~ preceding Class, as regards the Skeleton and Nervous
System, extends also to the olfactory organs. Here, in
the same mianner, the extent of the surface ef the macous
membrane is not increased by any large accessory cavities,

but merely by several conchoidal projections. Here also the

nasal cavities are separated Ly a pamtlon, partly bony, and
* The larvee of Frogs and Salamanders, when M%m to breath

air, force it through the mouth in little bublles,

+ Loc. (’r:.

¢
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partly%cm'tﬂa inous § : the Olfacbory Nerve,, tbo aoesmot
pass througﬁgan Ethmoid (eribriform) Bone, but is distri-
buted on the superior Coucha in the same manneras in
'.I‘ortoxscs (§. 350.) On the oﬁxer hand, however, the
ettent of the nasal cavities iv very considerable in propor-y
tion to the size of the head: according to ScArpa, more so
than'in any other species of Animals, although they occupy
only the posterior part of the superior mandible, the bony
cells of the point of the Bill not being lined by the mucous
membrane.” The Conchz are generally three in number :
they vary in different species, and are usuaily cartilaginous,
though occasionally bony.+ , The nasal septum in several

* aquatic Birds and Gralle is perforatéd near the external
nares. -

§. 853. As to the external nares, in most Gralle, the
Heron for instance, f}ley consist merely of two very narrow
fissures, without any irritability or power of motion. Ac-
cording to Scarpra, the thickness of the Olfactory Nerves
is very variable : in the Gallin and Passeres they are very.

slender ; thicker in rapacious and aquatic Birds; and Jarggst. :
_of allin the Gralle ; their size uniformly influencing the "«
degree of developement of the Superior conche. As to the

large branches of the Fifth Pair of Nerves running aiong
the parietes of the nasal cavities, they are chiefly distri-.
buted to the external skin of the Bill, and consequently
are organs of Touch rather than of Smell. In noticing the
coincidence of the great extent of the olfactory cavities
with the high degree of developement of the respiratory

: «.ystem in this Class, it n remarkable that, accordm;r to

* Hence wé wuydnd Birds haying an acute sense of smell with very®

" small Bills: e g Tapacious Bml&

f In the ﬂmpc, for mstanec, | ﬁnd the greater conche completely
0sSPons., A
YOL. 1. Y 9
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the observahons of Sczmp \,* " the sgnsc of smell i Jis more

acute in the‘malas than in the females, in dcco?ﬂancf with o
the ﬁrmclple, of which other proofs will be hereafter “ .
adduced, that the extenf and"ac}mty of the respxht@*y 3
functions are generaﬂy greater m male than in female .
‘animals. 2 .

> .

D. Organs of Smcll in Mammalia.

§ 354. In accordance with the large size of the olfacto;y
bulbs (§. 380) in this Class, we find the olfactory orgahs- |
distinguished by Yariously - contorted passages; by the s
conchz and lamine of the Ethmoid bone, wluch here first*
presents itself truly as such; and by the more perfect > .
formatien of the external nose. There is no deficiency,
however, of intermediate trannmmfsm the earlier formations. J
The Ornithorhynchus,} for instanee, approximates to Birds |
with respect to the position of the alfactory organs within
the uppes Mandible. The nasal canal of the Cetacea is”
still more evidently a repetition of the formation of the
same part, in Lampreys; (§ 347.) and the blowing tubes,
,as they are called, of these animals, requite a more parti-*
cular description. The nasal canal, of which we have
already spoken, (§. 265.) ascending perpendicularly from
the fauces, is covered, according to Cuvier, s far as the
osseous septum of the nose, by a soft mucous membiane;,
which, however, immediately on being cont.mued into the

o Doc. cit, p. 8% On the mmuah Smell in Birds in general.  See

also Harren, Elem. Phys. !ﬂ.v‘?.&& o m % AN
t Ttis remarhble,éhb, that "v itherhynchus Aystir the nasal =~ =
septum is perforated Mﬂy f ' ny aquatic Birds. Howr, PMI.‘,
Trans, ¥802, p. 354, _ LY _ o, ¥\
. .‘ A 3 .'ﬂ\" 0
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two nasal cxmnls, assumes a firm, dry, and insensible cha-
_racter. Tl canals themselves admit of being closed. at
their external apertures (Tab. XVIIL fig. I a.) by means
of two semicircular valves, «beyond which they are ctpanded
into two large muscular portions, terminating in narrow
semilunar apertures. The water enering the pharynx is
evpelled by the contraction of its muscles over the larynx,
which is closed, into the bags above the nasal cavities,
whence its return is prevented by the action of the valves;
the forcible contraction of the bags then propels it through
the external aperture in a stream, reaching in the Whale
to-the height of forty feet. -

Such a condition of the nasal canal. must evidently be
anfavonrable to the developement of the sense of Smell:
and even if the ‘Sense, as well as its appropriate Nerve, e
not altogether wanting in these animals, yet the rudiments
of each appear not to be more considerable than the rudi-
ments of the Optic Nerve and of Vision in the Mole.
(§. 333.)* ’ ‘ _

§. 855. A considerable part of the structurg of the
olfactory organs in other Mammalia will be understood from
what has been already said o the form of the Ethmoid
Bone, (§.253.) of the Spongy “Bones—Conchz, {§.%255.)
and of the nasal cavities. (§. 265.) AS a necessary conse-
quence of the complicated surfaces of the Ethmoid cells
and of the onngy Bones, of the extent of the Frontal,

o * Parras, quomd by Rtmm.m't‘il«lsg deseribed, in the Delphinus lrucas
and phocena, a pirt that may be considered as forming an olfactory organ,
» though it is supphed exclusively ' bnpchea of the Fifth Pair of Nerves.
d above the valves on each side of cach
of the spouti : the uppermaost is linec cheiimebhck cuticle that
covers the rest { the body, bul the tavi on the contrary, bya

&t mucous membrane, well furn ,& “ r{% of Nerves. Thesa
parts have been l'kewue noticed © Anat. sir la Structure

de plusieurs Espéces de Cefaces. aris, 1829, 4to.)— Translator,
.U R

9
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(§- 251.) Maxillary, and Sphenoidal® Sinuses, there must
be an exceedingly large amount of surface formed by a
sensitive mucous membrane provided with fibrille of the
. - ) 0 R |
Olfactory and Maxillary Nerves., Partly, therefore, from
this structure, and partly from the size and capacity of the
Olfactory Tubercles, (§. 330.) we may in some dgg’ree
explain the extreme acuteness of the sense of Smellin
Mammalia. It is remdrkable that in Apes, where the
Olfactory Nerve first presents itself as a medullary cord, not
only is the size of the Ethmoid Bone much diminished, but
also the nasal cavities are considerably reduced by the
approximation. of the Orbits.t ’

* The latter do not b'e;n any uniform proportion to the former; in the..
Elgphant, however, and in Ruminantia, both are tolerably cupacious.

+ The variations in the form of the Olfactory Bones deserve notice as
connibeted with the degree and mode of developement of the Sense of Smell-
ing. Tn Herbivorous Mammalia their form is turbinated, in the proper sense
of the word. - In the Hog, though large, they are, in structure, very similur
tathose of Man. In the Horse they are of considerable diametcr, and great
length, seaching nearly from one extremity of the nostrils to the other.

«“ Externally they are convoliitedin a spira) form, and are picrced by nurmerous
perforations, which allow the passaze of the membrane with numerous fine
branches, of the nerves from side ia side : the surface for the olfuctory mem-
brane is stili farther increased by several transverse septa contained withift
the spiral shell.  In the Sheep, Goat, and Deer, the lower is larger than the
upper Olfactory Bone, and is furnished with two convolutions—one superior,
the other inferior. The perforations are very numerous, and continued
through the wiole of the convoluted portious, as well as through thqsepta,
with which they are furnished, like the boucs of the Horse. In the Deer
the humber of perforations is so great, and they are 50 mirute, us to resemble
the finest lace-work. The olfactory membrane is expanded over the whole
of this osseons net-work 3 and from'its ibternal Jamina every bony fibel is
supplied with a distinet. nervous covering.  The ethmoidal cells are ramified
in the Hog and Horse; whilst in the Sheep, Goat, ané Deer, they are con-

uted and perforated fike the other Olfactary Boucs. " g

In the Carnivora mo&oqhﬂiﬁm distinguiched by their raciified,

Janning tod structure, which is peculiarly geveloped in the Seal.  The prin-

»
)
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~§. 356, We have already adverted to the ‘extent of
mobility of the external nose in most quadrupeds,® as well
as to the mode in which it@xcilitates the perception of
odours, (§. 345.) and the manner in which it serves as an
agmimble organ of Toucheand prehension: (§. 342.) this
is the place, however, for the more complete consideration
of that organization. We find it most perf'ectly developed
in the Elephant, whose trunk cliiefly consists of two long
eylindrical tubes attached to the aperture "of the osseous
nares. These tubes are contracted at the intermaxillary
region, by which means the water taken up by the proboscis
. 15 prevented from entering the cavity of-the nose; they
then expand, but are again contracted at the-point where
they open into the bony nares, and where they are covered .
by an oval nasal cartilage. Cuvier found the internal
membrane of these tubes dry, and but little sg’itgd' for
receiving odorific impressions; in - this, as -in many other

cipal stem of the bone, attached to the ascending ramus of the Superior
Maxillary} divides into about eight horizontal laminw, which are again -sub-
divided in the same direetion so minutely, that upwards of a hundred lemina
e been truced to one of the eight stems.  These ramifications occupy the:
cavity of the nares almost completely swithout however coming into contact
withits parietes,  The olfactory memb.uf s with its sccompanyne.nerves is
" closely applied to every one of these lamini, 38 well gs to thie main trunk,
and to the surface of the cavity of the nares. The extent of these surfaces
hias been estimated at upwards of 120 square inches in each nostril ; viz.
eight laminz, each subdivided into 100 minor lamine, with-two surfaces, an
inclyin length by one twentieth of an inch broad ; which, With the addition
of one half for the rest of the bone and the surface of the cavity of the nares,
gives the extent above stated. In the Cat, Fox, and Dog, particularly the,
latter two, the bones are less extensive than in the Seal, and tend to
spproach to_the convoluted forr of ‘those of the Herbivora. & (Harwoon,
System of Comparative Anatomy, p. l&‘;ﬂ)fw

* The perfect occlusien of the slit-like nates of the amphibious Mam-
inelia when diving is very remarkable; as I have been enabled distinctly to
Bserve in the living Phoca monachus. : . 2y
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respects, admitting of comparison with the blowing tubes of

the Cetacea. They are surrounded externally” by nume-
rous muscular fasciculi; of which sothe are arranged longi-
tudinally, some excentrl y from the tubes to

integuments, and some few 'tnrcularly In other ,
malia with short Proboscides, as the Tnpu-, Pig, Mole, &c.
the prolongations of the nasal eanal‘g are formed by a
cartilaginous tube divided“into two passages, with an inter-
mediate septum’that is sometimes ossified, the whole being
moved by the tendons of several muscles attached to the
upper Jaw. (Tab. XVIIL fig. XIX. b. c. d. e) Thn
external noseef the Ruminantia and Solipeda is usua]ly
merely memkranous,  and provxded with a cartilage at the

: extremity only. In the Carnivora, Rodentia, and Apes,

however, the form of the cartilage essentmlly coincides
with t.lmt of Man.
§. 357." It still remains to say a few words on the external

- fossz in the supenor maxillary region of certain Mammalia,

because in them it is impossible to overlook a very remark-
able repetition of the nasal fossa of Fishes, already imitated

/' certain Amphibia. (& 348.) To this head belong, first, .
the lachrymal cavities of the Peer, Antelope, and Sheepy .
comprred by Home® w ?h “é spurious nasal fossee of Ser- |

pents, plactEd between the Eye and Nose in a depression
on the superior Maxillary Bone ; secreting an odorous
matter in the two former Genera, and opening externally
by a longitudinal fissure.  Such, likewise, are the spacious
and u'termlly cellular glands of the cheeksin Batsst which
also discharge an odorous fatty secretion throngh small
round apertures. Lastly, the temporal glands of the Ele~
l'lmnt, t.hough alpme distance from the nose; appear to

. ¢ Pl 1804, p.73. '
+ First deseribed by’m crits Arckive J. Physiol. B.i. ¢

b 1580058 8 o 8 ©

"



295

have the same character &vith the organs already noticed,

poumno' out a similar fluid through ‘an external aperture.

TN It is mteresnng, also; to observe, that these glands (at

t in the Elephant, in which’they enlarge considerably

male during the season of copulation) have a very

' | g * decided connection ‘with ‘the setunl funetions ; and, conge-

| ' quently, that eveniin this “hnmmon of the olfactory organs

¢ we find the same relation to the sexual system as’ that

which so clearly exists between the sexual and olfactory
s¢nses in so many other respects. ®

. §. 358. It must be evident from what has been already

.s"aid, as well as from the comparative acuteness of smell in

_ Man and brutes, that the olfactory organs of the former

- must be less perfectly developed than in many, or indeed ..

most, species- of the latter. One essenticl cause of this

¢ difference may probably be found'in the fact, that in Man

\ " the Hemispheres of the Brain most completely’ lose the

: character of Gangha of the Olfactory Nerves under which

2 they first appeared. (§. 336.) With reference to this point

it is interesting to find that the sense of Smell preponde-

rates beyond all others in new-born-children, whose Olfaz-

story Nerves, as is well known, are thick, hollow, and

consequently similar to the oIﬁnEtory lobes of uadrmpeds.

They are but lxtde sens:ble even to loud sounds; thewr

visual powers are limited to the perception of the degrees

of light; whilst, on the contrary, they are vcry sensible of

odsrous impressions, and turn with disgust even from the

breast of the mother when certain smells have been com-

municated to it by external apphmt:ons.f It would appeat

-

" v Even in Man itis notonoun lb-t there is a certain tonsnsns betweea

. he sexual functions and the sebaceous gh.ndl ?l ose.
+ Evef in the Negro the-nasal quﬁﬁ'es mhlger and the sénse of smell
~ miore acute, thafi in the European. -Mhﬁoons Comp, Anal. translated

“ by Wizpgmaxy. Berin, 1759, p. 95.) .
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that the cense of Smell has suclya’ powerful influence over
the Brain as to render its full developement unsuitable ‘fo
Man.  We have already, qqifever,— alluded to the manner
in which the nose, as,an* extérnal organ, by its projection
distinguishes Man and the ideal human form: from Ll#f
all other animals, o SR

13 ve

p o
" a 4 "‘

3. Heanmine. VR

-

A, Omans of Hearing in Fishes.

§. 859. In branchiostegous Fishes the Organ’of Hear-
ing is somewhat more complicated than in the Sepi®, (§.
107.) being still, however, placed within the same cavity
., @s the Brain, and less externally than any other organ of
sense. The little sac of those Mollusca, containing some
gelatinous fluid and a small solid mass, is here accompa-
nied by three semiciredlar canals, nearly resembling those
of the human Ear.  Neither they, however, nor the little*
sac, which may be compaied to the Vestibule, are provided
With ‘a firm covering;‘ consequently wg find the little
bodies contained within the sac enlarged in size, very hard,
brittle, and varying from two to three.* There are but
few varieties in the form of these parts in different species.
* * The same gireumstance presents itsell in the auditory org.nns of different
Animals. which_ we before observed in the general organization of different,
Fipeeies, viz. 'the deposition of ealcareous matter internally, when there is
no external shell, and extefnully when an internal skeleton is wanting : an
obsetyation which ;mr&qy‘ neides with the ideas of AUTENIMETH and
KERNER, 25 (0 the use of the solid s nee of the Ossa Patrosa of Mam)-
malia. (R l" :lrrlu'c. b ix. s )

r
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§. 360, It has been usual to distinguish two pasts in the
mexﬂbfag§ﬁ$‘ sae ﬁlled with ﬁujd i épf “which the.'ﬁi's_t,' where
the Semicircular Canals terminate, is called the Vestibule,
(Tab. IX. fig. XIIL g.) (Alveus‘communis canalium semi-
citenlarium,) ‘and the secougd, which contains the most
considerable of the bony contretions, the proper sac.  In
the latter, again, there are sometimes othertwo divisions;
according to Scarea in the Frog-fish. (Fig- XIIL eb)
According to Cuvier, the sacculus and vestibule are not
separated in the Sturgeon and Lump-fish, at the same time
thut the bony concretions are less hard, and more like

‘those of the Sepia octopodia. (§- 107.) The brittle bony

v

concretions of the Osseous Fishes are very variously
shaped. - The largest concretion in the Burbot is shewn
in Tab. IX. fig. XIII. The smallest usually lies in the
Vestibule (fig. X1I%. h.), the next in the smaller division
of the Sacculus, and the Jargest in the larger. (c. .J The
Semicircular Canals, of which one is posterior, one anterior, -
and one‘horizonml, either lie perfectly unattacked, or sur-

round little bonypillars, as in the Pike or Frog-fish. (Fig.

XIIL) The mesial extremities of the anterior and posterios
canals enter the Vestibule by » common aperture. 'Where 3

_the Canals terminate in the Vesadule they are frequently

considerably enlarged ; and in the Pike the Vestibule itself
has along xipcndnge directed backwards.

§. 361. The whole of this Labyrinth of Osseous Fishes,
and-of the branchiostegous Cartilaginous Fishes, conse- "
quently forms a very delicate organ, which, being. sur-
rounded by fluid, and filled by a gelatinous ﬁuid and some
<alid concretions, must be ver'y well fitted for participating
in even the slightest vibrations conveyed fo the internal
Ear by the bones of the Craiium, and for, thereby, exciting
aiiditory impressions in the branches of the Fifth Pair of
Nerves, which are disteibuted _in great numbers an the
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Saceulus and Vestibule, and are eyen attached by their
extremities to the bonx"concrehons. The «.i’rcumst.auces
are different in the remain \g Cartilaginous Fishes’ (Chon—
dropterygii) : here the Lﬁ%ynnth is no longer unat

but is buried within the parietes of the Ggmum.
the structure of the labyrinthi remains in other respéet
-same,—thougH there are still three| l)w coneretions (though
soft and starchy),—though the labyrinth is but loosely sur-
rounded by the cartilage,—still a more immediate connec-
tion seems to be tequired between the internal Ear and the
_ external medium propagating sound, which is eﬁ'ectedm
the following: manner.  An imperforate prolongatlon of the .

.

< o

membranous Lnbmaptb extends from the inner side of the *

.+ Sacculus upwards and outwards, within a canal; towards »
the supero—pos&enor surface of the Cranium, where its ex-
tremity is covered by a membrane closing the canal. This
membr:ﬁxe, which may be compyred m the membrane of
" the Fenestra ovalis in the human Ear, is covered externally
by the skin; but in such a manner as to be evidently visible
thi‘ough it. This organization is peculiarly distinct in the
Rays and’ Sharks, butappears to me to be altogetlier want-
ing in the Lampreys (Petrqmyzon). In them, T was not
only nnable to dmtmgu}df the dépreasxons 50 evident on the
‘external surface of the Cranium of the Rays, b *falso found
the small Iabyrinth so firmly “enclosed withit two _little
globular pasts of the sides of the Cranium, as to justify us

"in concludinir that the sense of Hearing is but imperfeat in
these animals, which live in the ud of riverg &e.*,

t The l,nmpreys, us vegirds the Urgan "of Hearing, s well us in meny
¢iher particulars, approximite to tie lower Claszes of Animals, and particu-
lasly to the Sepise, Po itin gencralis Organt Andifug’ per Classes
Animalion, Vindoh. 1818, gjm the firstowho discovered thitc the Lapilli.
nd Semictrenlar Clnals nrﬁsﬁn\(ﬁg in them ; which hifs since been ton. ©
firwsed by Wthgn, /De Awre of Audditn, Ligs. 1820, p. 17}, The Vestibule

.

,

E
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" interesting additions<o the Anatomy of the ]

. is conmected with tae'internal Earin sucha g
% of'a Membrana Tympani. In many, probably in all, species of the Genus

B. Organs of Hearing in Amphibia.

) L

*’ o
§62. Tu this Class the @rgan of Hearing, originally
existing within the Cranium, is gradually more developed
outwards, but in very different degrees in the four different

here consists of an elliptical excavation in each side of theweartilaginous Cra-
nium, with only two openings into each ; one for the Auditory Nerve, and the
other for a small vessel. Each cavity is occupied by the membranous Ves-
tibule ; which, according to WEBER, presents three folds on its surface, that
may, perhaps, be considered as rudiments of the Semicigeilar Canals.  The

Auditory Nerve arises separately from the Brain, 04 is not g branch of the

" Fifth Pair. ol

The Ear of Rays has two, and not, as commonly stated, one open-
ing, communicating with the external surfice of the body. That which
is usually described is the Fenestra of the cartilaginous Vestibule, closed by
membrane, and corresponding to the Fenestra rotunda in Mao ; tife other is
the Fenestra of the memforanous Vestibule, situated close to the former in
the occiput, gnd corresponding to the Fenestra ovalis in Man, = Between the
two Fenestie of the membrangus Vestibule on each side and the skin cover-
ing the Occiput are placed two sacs, each in contact with its fellow, and
filled with & white calearcous fuid. A larze membranous canal leads from. |
cach sac into the corresponding membrazious Vestibule through its Fenestra.

The sacs, which had been already noticéd . v. MONRO, are called by Wenie -
“Tixternal Auditory Sinuses: he compares thewa'to the cavityf the Tym-
panutn in Mz, galia, and attributes to the ealeareous fluid the office of the
Ossicula Auditys. One or more very small canals, deseribed by Moxro,
but overlooked by Caxpen, Scanya, Coxparerry, and Cuvies, lead from
each External Auditory Sinus to the surface, on which they open by extremely
minute orifices. .

. An External Auditory Meatus exists in but a single species of Osseous
Fishes, viz. the Tepidoleprus trackyrhynchus, though in that instance of ~
tolprable size. (0110, quoted by Runotmi, Physialogie, ii- 136.) *°

“In the work above quoted Wenen las made :

very unexpected and
n Osseous Fishes. He
« lder ( Vesica natatoria)
s to gerve the purposes

lias shewn, rst, that in severn] Genera the

. »

L . )
-
’
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Orders.” The Salamanders, and, probably, still more so,
the Amphibia with Gills, which have been but imperfectly
examined in relation to this poiut, come nearest to the
Cartilaginous Fishes, thé whole organ consisting of a small
labyrinth formed by a Saceulus and Semigircular Canals,*
and invariably containing a 'starchy conerétion. (5. 360.)
Itis enclosed within the parietes of the Cranjum, but in
such a manner that the cavity containing the Labyrinth

-

Cyprinus, in_the Silurus glanis, Cobitis fossilis and barbatuls, the junction is

. effected by means of three Ossicula Auditus on each side, nrticulated with the

three first vertebre, dnd compamble to the Stapes, Ineus, and Malleus of
Mammalia. The apex of the Mallcus always adheres to the upper part. of
the Swith-bladder. The first vertebra contains & sinus with an opening on
each side, closed by e Stapes, and admitting of comparisor with the
Fenestra Ovalis in Mammalia: the sinus divides into two canals, which enter”’
the Cranium, and® communicate with the Labyrinth on each side. The
three superior vertebrm which contain these Ossicila Auditus are enlarged,
and sitiguskely changed in form.

In other Fishes the union of the Swim-bladder with the Internal Ear is
accomplished without the intermedium of Ossicula Auditus,  In Sparus
salpa and sargis the upper extremity of the Risdder divides int'g\ two emall
eanals, which ascend to the base of the Cranium, and'ure connected st their

: terminationy to the margins pf two oval apertiires ut each side of the base of

the Cranium, and closed by membrane. In the Herring the two very
minute canals of the upper end £ the Swim-Bladder enter two bony pis-
sages in each side of the bise/of the Oceipitd Bone. Each of these again,
divides into two smaller one%, which expand into an anteriar “nd posterior
hollow bony, sphere on edeki side, occupied by the prolongatiofis of the Swim-
bladder. A blind appencage of the membranous Vestibule also enters the
anterior bony sphere on each side, and coming in contact with extremity of
the prolongution of the Swim-Bladder, forms a septum that divides the 2avity
of the Vestibule, filled with water, from that of the Swim-Bladder,jpontain-
ing wir. Hence the soniferons vibrations of the Swim-Bladder are propa-
guted (o the membranons Vestibule.  The mterior part of the membranous
Vestibule on ‘end: o it the Herring is alsp connected with its fellow by &
trunsverse membranous canal passing below the Bruin,  (Wesen, L e p.
129, &e.—Translator. 4 "

L e g
¢ In this, as well as in the foﬂowiug Classes, they aremuch smaller than
in the Osseous Fishes, 3 v

~
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communicates with that of the Cranium by a large aperture”
As in the Cartilaginous Fishes also, it opens externally by
a kind of Fenestra ovalis; the aperture, however, not
appearing on the surface .of the Tranium, but being con-
cealed by a cartilaginous covering and strata of muscles.
Stlch also is thé case in Serpents, in which a bony pedunclé
is attached to the Fenestra ovalis, which, however, is not
set in a membrane as a stapes; but terminates in the
muscles about the articulation of the jaws. =(Tab. XI. fig.
VIL n.) According to Scanra, the only exception is
found in some Slow-worms (Anguis), in which the auditory

_organ is formed nearly as in Frogs and Toeds, the mem-

brane of the Tympanum, however, -heiag covered by soft
parts. - ,

§. 363. - In the last mentioned Genera there is a laby-
rinth with a starclty or chalky concretion,® and a Fenes-
tra ovalis precisely as in Salamanders: . anotlier part,
however, is added externally, viz. the Tympanum. Its
pariebes:hre not. osseous, but chiefly membranous, and plpced
behind the articular process for the lower jaw. (Tab. XI.
fic. L 1L £) It contains little bones, however,” and éom,
municates with the fauces by. a short and wide Eustachian
tube, the aperture of which may Le very distinctly seen in
the Frog when the jaws are opened wide. "(Tab. XII.
fig. XVIIE d.d) As to the Eustachian Tube, Scarea
has already remarked that it is found in all animals which

* I{the lubyrinth in a Frog fs opened from below, we shall be surprised
to find that the fittle Sacculus filled with chalky matter is almost exactly
gimilar to the remarkuble challky milky bodies at the intervertebral foramina
for the spinul nerves: so that these remarkable - 5, 50 mysterious tG
many paturalists, @e merely mpcti.lions of the seer ‘within the internal
ear. As gne vertebra fre:l‘le."tly represents the form, and one Nerve the
wourse of anotheg, why may We not suppose that a secretion between two
«cranial vertebre may re-produce itself between two spinal vcnebnf ?

2
: .
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have a Tympanum; but it appears to have been less
noticed, that in Frogé’, Toads, and Blindworms, where it
first presents itself in the animal series, it is estremely
capacious, and consequentily that in them its primary object
and most obvious character appears to be the formation of
the first and fundamental kina of auditory passage for the
purpose of condueting sounds to the internal ear. Subse-
quently, when a tympansl membrane and a true external
auditory passage are found, this primitive auditory passage
appears to be less developed and rather to serve as a canal

for the admission_of air to the internal Ear.® The mem-
brane of the Tympanum here is placed immediately on .
the external surfase Jlike the membrane of the opening of °
the Labyrinth in Cartilaginous Fishes (§. 360)¢ it is nearly .

vertical, is placed near the articulation of the jaws, and
covered by the integuments. There are two auditory
‘bomes; « small, flat one (Stapes) which covers the Fenes-
tra ovalis, as in the Salamander (§. 362); and a second,
divided into two branches, of which gne is attache to the
tympanal membrane, and the other to the Stapes.t

« § 364, In Tortoises, the Labyrinth, according to
Scarra,t is circumstanced preeisely as in the preceding

§ ! .

v

* The solid parts alone wonld suffice to convey the soundesiithe voice of
the individual to the ear, the function attributed to this part ly Berssa, and
Wwhich must be superfluous in the dumb Slow-worm. We shall haye a fur-
ther opportunity. of considering this canal in conuection with the fauces and
Fespiratory organs. e

.t Pouv (Erpositio Organi Auditus, &c. p. 12) has shewti that, ,,anry
10 the generul statement, there is but a single Ossiculuin auditus in the

ol Tud' and I rresponding to the Columella of other Reptiles
wnd Birds. 118 Nerve (portio dura) first presents itself in_Frogs
20 Toads in the series, arising as a distinet nervé from the Brain,
(PorL. p. 13)— Translator. i R
% Y De Auditic et Olfactn, p. 25.
<

¢

.
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Orders (see Tab. XIL fig. XL): its cavity communicates
with the Cranium by a lzuge opening (Tab. XIL ﬁg X.):
the. Tympanum is perfectly ossified, ‘more elongated,

" divided into an internal and exterrial portions, closed by a

thick cartilaginous tympanal jpembrane, and communicates
with the mouth'by & fong tubez The only Auditory Bone
is a long one (Columella), buried iri the membrane of the
Tympanum superiorly, and beceming broader inferiorly,
where its oval basis lodges in the Fenestra wovalis. (Fig.
X. d.) Such also is the structure of Lizards; and though

’}n some of them the organs of Hearing approximate to
~_the earlier formations, (m the Chameleon, for instance, the
. tymp'mal membrane is covered by spf; ,parls, as in the

" Slow-woym,) in others, on the contrary, & g. the Crocollile,

" these parts are still more perfectly developed. In the first

place, the Labyrinsh is closely surrounded by bone, and
uniformly contains ‘three cretaceous concretigns: liere too,
more distinctly thait in other Lizards, it has an appendage
below it,;curved forwards, of a conical shape, and divided
internally by a tmnsverse partition into two passages, =of
which one terminates in the Vestibule, whilst the othér opens,
into the Tympanum by a small aperture occupied by a mem-

+  brane, and perfectly comcxdmg with,the Fenestra rotunda

" dile; &h the coiitrary, it is turned upw
_"stance, howevey, by whith the audnory organs of the Cro-

“of the human Ear. , The position, structure, and commu-
nieations ofﬁus appendage are quite sufficient to justify
us in considering it as the first definite rudiment of the
Cochlea. The Tympanum in Lizards is more capacious
than 'n Tortoises, and the Auditory Bone, (fig. XIIL.)
sl;apca as in"the latter, is consolidated with the thin oval -

membrane of the 'lympanum, which, n is exposed
asin the Iguana, is placed perpendicul in the Croce- "
"The circum-

eodlfb are more particulazly dlstmgmshed is the develope-

-
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ment of, a kind of external &, of which we ‘Nave pre-
Honsly no traees, and which here first nppears in the fgrm
of two fleshy folds like eyelids. (¥ig. XIIL) 2

It has already been ndticed (§. ,313.) that the Aufhtoryf

Nerve distributed to the membranous Labyrinth, is in -1ll

the Amphibia given oﬁ' from the Brain as ¢ istinet ncrve. :

Its dlsmbuuon is the same as in Fislies, partly to the mem-
branons Sacculus, and partly to the expansions of the
Semicircular Cunals. The Facial Nerve also (Portio dura),
according to Scanea, here already passes directly through
the Organ of Heuing. (Fig. X. XI.)

C; Organs of Hearing in Birds,
L]

§. 363 The Structure of the Qrg'ans'of Hearing is here

essentially the same as we have describell in the Crocodile,

* the same correspondence existing m this partlcut as in

many others relating to the Skeleton“and Nervous System.
‘The Labyrinth in Birds is characterized by the absence of
Ynternal concretions,* the digposition of the Semicircular
Canals, and the hard.though thin osseous crust by which
# is closely surrbunded. The Canals, as as the
whole Labyrinth, which is verylarge in prop®tion to the
Cranium, admit of being easily displayed, as they are
themselves very firm, and are surrounded by a very deligate
Diploe. The Superior Canal, it fact, may be soex‘from
«within the Cranium without gny preparatjon, as it is
archetl over a depression between’ the Canals (Tab. XV,
fig. VL. d. d. d.)%in which the lau;'ral lobule of the pere-

- 4

* Afact which appears connected with the ﬁrm 0SSE0lM COVering of {M-

surface of the Labyrinth,  (See Remnrk.§ 498.)

. (P4 L
.
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k&'.' bellum lodges.* (§.321.) The two external Canals com-
| * pletely intersect each other; and. it is further remarkable,
- . that each Canal commances large at one end, and is con-
B+ o giderably contracted at the othes. The rudiment of the
[f % Cochlea, shaped like a slight]y curved horn, (Tab. XV. fig.
i . V1. e.) is precisely like titat of the Crocodile, and according
! to Cuvier is smaller in the Ostfich than in any other
2 Bird. - g .
’ §. 8366. The Tympanumin Birds is bounded anteriorly
I'. by the Os quadratum : (§. 223.) it opens in several places
) )into the air-cells, or Diploe, of the boneg of the Cranium;
\ thus forming a communication from side to side, and is con-
ﬂ . nected with the fauces by'means of the Kustgehian Tube.
| e e . The lattgr is liere almost completely ofseous: it is wide
" where it leaves the Tympanum, but subsequently contracts,
i 4, and terminates close to itsfellow at the bottom of a cavity
secreting much mutgs, and placed at the top of thé pha-
rynx, at no great distance from the internal extremity of the
*  nasal canil.  The Tympanum is closed externally by a thin
.’ membrafle, in which*(Tab. XV. fig. VI. c.) here, as*in
y Tortoises and Lizards, a bony pillag (Columella) is fiked,
(Tab. XV. fig. 6.) its internal, oval extremity, being lodged
I in the Fenestra ovalis in a manner that admits of- motion.
" § 367. The Membrana ‘Tympani itself is directed
obliquely ddwnwards, and projects a little outwards; it is
. no longer so completely exposed on the sugface of the
Crayium in’this Class as in most Amphibia, *but is con-
; cealed only by a short and merely membranous external

* The uniform lodgement of ,this lateral lobule (Fiock of REIL) in the
pitein question, which as I have :hewr: in my Essay on. ‘\'I_{gvom System, .
exists also in the human foetus, 1s interesting in many md appeart .
" to indicate a pecullii function of this part of the Bran by reminding us of
. the lodgement of the olfatory tubercles in the depression of the Ethmoid
} . - PW‘:‘ A g
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auditory passage, the extremity of which is beset with stiff
feathers, generally small rather than large. A true fleshy
and cartilaginous external ear consequently does not exist
in this Class: we may consider, however, the large mem-
branous flap or valye of several Owls as’ an approximation
to it, being placed at the posteriow edge of a large concla,
divided.into several compartments, and formed partly by the
bones.of the Cranium merely covered with skin, partly by
the posterior edge of the Eye, and by several tendinous
ligaments. (Tab. XVI fig. IV.) The Nerves of the
internal ear are disposed here essentially as in Man; a dis-
tinet branch of the Auditory Nerve proceeding to the

rudiment of the Ciqghlea, the remaining three branches to ~

the Semicircular Canals, and the Facial Nerve passing
directly through the Organ of Hearing. ‘

-

Al .

D. Organs of Hearing in Mam-nalia.

¢

§. 368. As regards the Organ of Hearing, Mammalia
are distingnished from Birds ‘and Amphibia by the deve-
lopement of a true Cochlea in the Labyrinth ; ‘sy the mul-
tiplication of the Auditory Bones; by the formation of a
bony external auditory canal: and by the addition of a
fleshy, cartilaginous, and moveable external ear. Ncver-
theless, its form in individual species deviates from that of
the human Ear, (which may be assumed as the general type,)
furnishing evident transitions fo the- inferior Classes, som.e-
" times by the deficiency of the external ear, at others by
the simplification of the Ossicula Auditus, &  We have
next to review more precisely the individuil differences of

e
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this kind as they present themselves in the various parts of
& thie Organ of Hearing. -
. §. 369. Inthe Labyrinth’we find in all species the
Phie three Semicircular Canals and the Cochlea (the elongated
E spirally contorted horn of Bigds and Lizards.) Their rela-
tive proportion, however, to tife Cramum is generally much
smaller than in the preceding Class,® at the same time that
< the proportion of the different parts to each other is very
variable.  In the Mole, for instance, thé Semicircular
Lanals are very large as compared with the Cochlea: they
{ are almost completely exposed, asin Birds, the Cochlea
,also being surrounded merely by loose cells; «there is like-
*_ Wise a pit or depression bétween the -Seasicirealar Canals,
» " .in which.is lodged the lateral lobule of the Cerebellum
, (Flock), so often alluded to. In all the Memmalia which
‘( « Ihave examined with reference to that point, I find this
remarkable depres&'nn inthe Organ of Hearing for the
reception of a portion of Brain, although for the most
part more filled up by bony matter, which then gives a
thicker coating te the Semicircular Canals+ The Cochfea
as in Man usually makes two turns and a half. Tn Bats its,
is larger than the Semicirculac Canals, and fairly projects
.into the Tympanum ; in them, also, the Pars pefrosa is a
distinct bone loosely inserted into the basis of the Cranium."
. " According to Cuvier, thé Cochlea of some species, the
. Guinea-Pig for instance, makes one more turn than in Man:

« It is only in animals with & large Cerebellum, as the Mouse, Bats,
Moles, &c. that she Labyrinth admits of being compared with that of Birds., _
. + 4 Itisremarkable, that generally, ip Man as well as in other Mammalia,
the* Labyrinth is much more complétely exposed in young than in full-grown *
m" _ individuals. The logse texture, too, of the Pars petrosa in the human
e . fetusis arepetmon of the earlier “fofmation of the Organ ; and here, as in
Bu'du, we find that the immedifite covering of the Labyrinth is ossified first

* angd most completcly A
k]
XRe




308

he asserts, also, that in some Cetacea it is not splmlly corr-
vex, but convoluted in one plane.* The clearest and most
femarkable transition, however, to the usual form of the
Labyrinth in Mammalia® is constituted by the Ornithor-
hynchi, which appear in so.many respects to represent
oonnectmg links: accor(lmg to Homet in the O . Hystriz,
there is  merely a curved horn in place of a true Cochlen, as
in the>(}|jocodlle and Birds. The Labyrinth in Mammalia
is usnally surfounded by very solid bone of true stony
hardness, in the Porpoise and Whale partiéularly, where,
as already noticed, (§. 247.) the Pars petrosa is a dlstmct
bone attached: #o the basis of the Cranium.f :
§. 870, As togghe Tympanum, there are many pecu-
liarities in the passages leading to it,. 7. e.. the external
auditory canal and the Eustachian Tube. According to
Houme and Cuvier, the external auditory passage in the
Cetacea is orly cartilaginous, but at the same time narrow
and long, z2;_‘; feet in a full-grown Whale, according to
Home :) on the contrary, the Eustachian Tube, which opens
4into the nasal canal with a valve that preVents water from
antering, is wider, aud better caleulated for the reception
and propagation of sounds. (See §. 862.) In animals with

S £ Thls, hotwever, does not agree with the representation which Hoxz has

given of the internal Ear of the Balena mysticetus in the Tilosoph. Trans. « .

1812. See also Tab. XIX. fig. VIIL k.
+ Philosoph. Trans. 1802, p. 255,

§ The Cochlea makes three turns and a half in the Capybara, Porcupine,
. Aguti, and Paca. In the Cetacea it is very large, especiaily in proportion
to the small Semicircular Cabals, and accarding to Cuvizi forms but one

» turn and a half,  In the Porpess, however, (D. phocana,) there ave two, aad

in the enormous Cochlea of the Narwhale (‘\Jonodon munoceros) -even two
turns and a half. (Ruporem, Physioloyie, b. ii. & 169., ) The Semiciroular
Canals project into the cavity of the Cranitm, 'particularly in the Horso-
shoe Bat, and form a)most oompletc cireles, (Pont, L ¢ 27.)— T,-Mw,_
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hoofs, generally the bony extemal canal is long and narrow,

2 whilst the tube, at least in .the Horse and Ass, expands
8, .- considerably before its termination, and forms a receptacle
. forair. According to Heme,* the external auditory canal
is particularly long and gorprted in the Ornithorhynchi
paradoxles and hyetri.v, I do not find any notice of the Eus-

3 tachian Tube in those animals. Wb
£ §.371. The cavity of the Tympanum in tlns*Class is
much less perfectly closed than in the precedmg; it being
. “formed solely by the Temporal Bone, no other contributing

like the Os quadratum of Birds. As M the preceding
* Class, too, the Tympanue here also is enlsfged though to

« a less extent, by several cells connected ayith It: the prin-
* cipal part of this enlargement is attributable to the osseous,

| ,( . bulla before notlced (§. 247.)  which, as I have distinetly
perceived in the C{lua of young Dogs, is developgde from
the annular process,  whith in Man forms thefirst rudiment
of the external auditory passage. On this_point it is *
remarkable that this asseous ring admits of developemgnt
in two different way't, viz. externally, as in Mansinte an
auditory passage; or mtemally (mesially) into an osseous®
bulla, as in Cats, Dogs, and some Rodentia;" or lastly, in

* both directions, as 51 the Sheep and Goat: notwithstind-
ing, it doe§ not seem consonant to nature to consider the
bulla‘itself as a part of the auditory canal.

§. 372. -The membrane of the Tympanup, which in
the *preceding. Class wag convex, is here concave; is
directed obliquely downwards at the external extremity of ,

- « the auditory canal, the extent of its surface being cense-

[ qliently proportioned to the acuteness of the angle that itg *

.. . plane forms with the axis of the canal. It is thus placed

’ n the Male, where it forms at once & ceiling to the audi-

* tpry canal ardd’ a floor to the Tympanum ; aurcumsmnc(,
. Philosoph, Trrrm ¥12, p, 79, 325.
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‘which, together with the large size of the Semicircular
Canals, (§. 369.) may serve to explain the acuteness of this
animal's hearing. The Membrana T ympani of the Whale
(Balena mysticetus ), according to Home,* forms a large
e!ternal convexity projecting into the wuditory candl, which
is wldest inferiorly : distinct muscular fibres may be per-
cewed in its substance (and also in the Elephant) ; it has no
1mmedxate connection with the Ossicula Auditus, the Mal-
leus being attached to a membrane fixed to the base of the,
great conchoidal tympanal bone. (Tab. XIX. fig. VIL) It
is needless to pmnt out that this circumstance renders still
more probab]c tne opmlon before advanced, (§. 369) that -
the Eustachian Tube forms the true audltory duct in these °
animals.

§. 8373, As to the Ossicula Auditus, in " Mammalia as
well as ‘n Man, there are three ; (Tab, XIX. fig. VIIL)
of which the Malleus and Stapes may be considered as
forming a repetition of the two auditory bones of the
Frog, (§. 362.) or as separate portioas of the Columella of
Amphibia and Birds. (§. 369, 366.) The third, or Incus,
on the contrary, has not any prototype, unless we refer to
the Os quadratum of Birds; which, gyen in them, is fre-
uently haif enclosed within the Tympanum, and here
appears to be completely retracted within it. (See §. 223.)
The fact mentioned by Hoamet must be viewed as present~
ing a very remarkable approximation to the earlier forma-
tions; viz, ‘that there are but two Ossicula in the Orni-
thorhynchus,  (Tab. XIX. fig. IX. a.) Of-“the various
differences of the Auditory Bones in Mammalia it is more
particularly necessary to notice those of the Stapes for
tlxese, especmlly when amngcd m a suiwble series, as
CarvisLet has done, (see fig. IX.) clearly shew how -
gradually this bone assumes the proper form o the Stapes ;

* Philosoph, Trans. 1812, p. 85. + Ib. p.70.  {1Ib.,
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whilst, on the other hand, in the Porpoise and Walrus, and

X more especially in the Kangaroo and Ornithorhynehus, by

$ .- the close juxta-position of its rami, which in the two latter
. instances are elongated into a peduncle, it corresponds in :
the closest mannergto gheleiditory. bone of the preceding

Classes. The muscles of the Ossicula Auditus are usually

more powerful in Mammalia than in Man.* ,‘.r-‘ v

3 §. 874. We have so far been very distincil? able to
trace the deyelopement of the Organ of Hearing in the
animal series from within outwards; viz. that in I'ishes
_there is little more than the membramous Labyrinth; in
“Amphibia and Birds the &’ ympanum is added, and the audi-
« tory bone of the Fenestra ovalis is first formed, whilst there
is a colnmencement of an external auditory canal; and in

i : ,( the Crocodile and Owl even some traces of an external ear.
’ {8 In Mammalia the’ Labyrinth is still more completely deve-
. loped; the Tymﬁnum still more perfectly separated from
[. ° ; the articulation of the Jaws, the bones of which in Birdse

and sgveral Amphibia, ¢. g. the Frog, coniribute mate-
rially to its formation; the externally auditory, capal is
usually found as a tube externdl cartilaginous; whilst
the series is completed by the formation of a moveable

- cartilaginous concha, which, as aneans of goncentrating
sound, perfects the whole auditory apparatus.

§. 375. The deficiency of the external ear, therefore, in
so many -species of this Class constifutes an approach to
tlht earlier formations. A Of this we have instances in the
Cetacea, several Seals,t the Walrus, Ornithorhynchi,

- . Moles, and Shrews. In’other species, on the contrary, the
*external ear attains ap extraordinary size, particularly in

e ¥ » Auvrestiers and KERyER in Rere’s Arckiv. b. ix. s, 313 3

; Phoca Monachus I found the external auditary canal merely

~ +In a'hving.
« 25 & small aperture, into which water could with difficulty enter, owing to
L]

N - -
the oiliness of its internal membrane, &




- Grorrmoy, in Mcnoires du Muséum d Hist. Nat. vol, i. p.'305.
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the Long-eared Bat. (V. awritus.) The different forms of
the éxternal Bar are objects of description for Natural
History, whence it appears needless to dwell upon them,
the more particularly asthe parts to be discovered in the
cartilages of the ear are essentially the same asin Man. [
may merely state that the external Ear of Mammalia is
{ls'uall‘y,'éggposed of a greater number of separate pieces,
and that each piece separately, as well as the whole ear
collectively, admits of motion by numerous and frequently
very powerful muscles. More rarely the external Ear is
merely membranous, as in some Bats and Opossums, ap-
proaching, in that respect, to the membranons concha of
Owls.  (§. 865.) In the Aquatic Shrew (Sorex fodicns )s
liowever, where the Anthelix closes the external auditory
canal like a valve, the structure appears to be rather a
repetition of the Ear of the Crocodile.* (§.363.) The
distribution of the Nerves in the Orgun of Hearing is
exactly the same in Mammalia as in Man ; though, accord-
ding to the observations of AvreNmiern, the degree of
firmness of the Auditory as compared with tlie Facial Nerve
appears to be subject to many varieties.4

§. 376. As to the peculiarities of the Organ of Hear-
ing in. Man, various circumstances appear to demonstrate
that it is less calculated for receiving delicate iinpressions

* See an excellant deseription and representation of this meehanism by

#+ The mechanism in the Ear of the Slirew above alluded to consists in a
double vilvulss contrivance, by means of which the externial auditory canal
cin be closed at pleasure, The inner part of it is formed by the Anti-tragus,
and the more superficial by the Anti-belix: the oeclusion is 50 complete,
that neither water nor carth €an penetrute into the auditory* canal when the

nimal dives or burrows.  On the other hand, it cah at pleasure eXpand the _ .
conchia 50 as to form a deep trumpet-like excavation, wclfadn]'tcd for re-

ceving sovids, (G, Sr. Hieamr, L e )— Tiunslator.

-
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than in Mammalia. Among the points of superiority of the
latter in this particular, we may mention the size and mobi-

. lity of the external Eafin several species; the extent of

the Tympanum: the superior strength of the Ossicula
Auglitus, which, howeyer, chieflys serve as a tensor apparatus

of the Membrana Tympam the more complete detachment -

of the Labyrinth, as well as the greater size of its eon;po- s

nent parts; the greater bulk of the Audltory in common
with other Nerves as compared with thé Brain; and,
lastly, the lodgment of the lateral lobules of the Cerebel-
lum (Flock) between the Semicircular Canals. As the
-Sense of Smell appeared go lose its acutegess in Man, (§.

" ,357.) because, perhaps, an over powetful Senserial affection

*of that kind might have impeded the functions of the great
Hemispherés, and obscured consciousness ; so, likewise, the
diminished mobility of the external Ear, the contracted size
of the Tympanum 3 nd Labyrinth, together with the rece-
dence of the lateral lobules of the Cerebellum from the
depressign on the Temporal Bone of each side, must lmve
the effect of dinfinishing the acuteness of Hearing; and
this, apparently, because powerful sounds are caleulated, by
affecting the Cerebellum, (the*centre of locomotive power,)

«to produce the consciousness of weakness (Fear), which is
notonously almost always dependent on the Sense of Hear-
ing. - On the other hand, that the mode of organizagion of
the human Ear is such as to render it adnpted for distin-
gmshmg the most various sounds and modulations of tone
may be in a great measure ' concluded from the extent of the
capabxhty of moulding the Vo:ce, a faculty which does not *

. exist in the same degree, in.dny other species of Ammals.
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R ’ " A. Org?nzs of Sight in Fishes.

e

)

§ 3';7. We have already found that Vision exists in a

very perfect form in the inferior Classes ; and farther exas
~ mination will shew us that the Eye in Fishes approximates
in the closest panner to that of the Sepim (§. 111.): the
pomts of coincidence being partlcularly dlscermble in the

size, the position, and form of the Eye, as well. as in the,

shape of the Crystalline Lens, the proportions of the
Humours, &ec. Gcncrally, the Lyes of Fishes are of
considerable size, except in the wom:.'mmped Fishes, e. g.
the Fel, Lamprey, Gastrobranchus, &c. They usually
rest. upon a cushion of semifluid fat at each side of the
head (Tab. VIIL fig. XIIL. q-; Tab: IXefig. XIV.): less
ﬁommon_ly, they are directed backwards or upwards, as in
the Star-gazer (Uranoscopus); and less frequently still,

they are thrown to one side, as in the Soles, &c. (§. 180.)

The shape “of the Eye is nlmqst always posteriorly globular,
and flattened antenorly (Tab. IX. fig. XV.); "this is less
generally the case in Fishes with small Eyes, especially,
according t6 Cuvier, in the Blennius viviparus ; and also,
aceording to RoseNTHAL* in seVeral cartilaginous Fishes,
but more especially the Sturgeon. The shape of the
Orbit may be understood pertly ‘from the description of
tae Cranium, (§- 172, &c.) and ‘partly from the Plates.
(Tab. VIIL fig. L II. VI. VIIL) The Eye is attached

to it in the Osseons Fishes by six short muscles, of “hwu ‘

* Sec his Anatomy of the Eye in Fishies in Riaw's Archiv. U, x. s, '800.

P

P M




g 315

four are straight and two, oblique :* 'in Rays and Sharks
‘ 3 there is in addition a cartilaginous stalk or pedicle articu-
(- M .- Jated.with the ball of the Eye and base of the Orbit, and
| < reminding us of the bomy cylinder supporting the Eye in
Orabs. (5. 114) o *, °,

§-378. The common integumeat is continued over the
Eye in Fishes, and occasionally is so little changed in
structure, that the organ is completely concealed by it,
and must, consequently, be nearly insénsible to light, e g.
in the Gastrobranchus and Murzna cecilia. Even in the
common Eel, as well as in many other® Fishes, the cuti-
" cular covering-can be easdy removed fromthe ball of the
* Eye, the portion of it forming the ‘Cowjuncfiva appearing
. asa clear transparent spot. When the Conjunctiva is so

little distinguishable from the skin there are no traces of

Eyelids, as was Qlso the case in the Cuttle-Fighe (Sepia

officinalis.) Inmany other Fishes, on the ontrary, which

have large Eyes, the Conjunctiva is more delicate; and
besidess a small prominence around the whole Eye, tere
s a fold'in the posterior, and particularly in thesanterior,
angle of the Eye, (precisely such” as was pointed out =
the Sepia octopodia, §. 111.) ‘Which, howeve?, is motionless,

* and covers but a small part of the Eye. Inshe Tetrodgn
. Mola, onthe other hand, Cuvier found a true cireular

Eyélid, which admitted of being closed over the Eye by a

Sphincter; and of being opened by five radlated muscles.

Here, as in the inferipr Classes, the Eye appears to be

withéut any glandular apparatus. > .

§.379. The Sclerotica is elastie, and tendinous, in its
structure: as in the Cuttle-ﬁsh (§. 111.) it includes one or
more cartilagiftous laminz,, which are not unfrequently ossi-

,..ﬁcd antériorly in several points. In't!xe Carp, for instanee,
* « In the Coryphuena equiselig there are, aceording to ALBERS, four oblique
. _ahd. but two straight muscles. ° g one

% hel
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‘the cartilaginous lamina is but slender. and reaches only
half way towards the posterior part of the Eye: in the
Sturgeon, on the contrary, it is’ extremely thick, and
extends as far as the Sclerotica itsalf, leaving only a small
opening for the entrance of ‘the Optic Nerve. In the
Xiphias gladius, Loplius, Cyprinus aspia, and Coryphzena
equiselis, several anatomists have found the ossifications
before mentioned either in a single piece, as in the three
first species, or in three lamina, as in the last, or in two
semilunar masses inserted at the edge of the cartilage, as -
in the Sturgeons The Cornea is usually but slightly
convex on its eX‘ernal surface; but, as RosENTHAL® has

remarked, more concave internally, and composed of three -

membranous lamine. It is generally sendered less opaque
by the action of alcohol than that of l})i:m.' In the Pike
there is a peculiar mucous and bright yellow membrane
behind the Cotnea, which causes the g"'r,{aen colour of the
Pupil. 1In the Cobitis anableps the Cornea, according to
Lae¢péde, consists of two hemispheres corresponding to the
double pupil.4 1 : . ;
*'§.380. The Choroid of the Eye of, Fishes is easily divi-
sible into thre¢ lamin: the outer is of silvery lustre, and

tolerably firma; at the anterior edge of the Sclerotica, with *

which it has but little cqnnection,, it is reflected tpwards the
axis of the eye; it is again reflected outwards at the edge
of the Pupil, ‘(at least distinctly so in the Eye of the Carp,)

* Ruw's Archiv. b. x. R 3, s, 308,
+ Méwoires del Institut. Natien. tom. ii. p. 372

} The Coruea of the Pike is transyefSely oval, and but slightly convexs
its margin near the Sclerotica is thin, but gradually increases to the thick-
ness of a line until it reaches the edge of the Pupil, where itngain diminishes,
048 not to be above u third of a line thick i tIf: eentro; the concavity .
however, being nearer to the inner than the outer angle of the Efe,,
and the fner and outer fanine consequent!§ not coneentric.  The mem-

3
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and in that way forms the narrow Iris, which hasa gold or
silvery lustre, and adheres to the external prominent margin
of the Cornea. (Tab. *X. fiz. XV. e.*b.*) The internal
lamina of the Choroid (VIemlmum Ruyschiana) is blackish
softer, lined mtemnlly by black Piginent, (in the Pike it is
purple-red, as in the bep\:r,) and reflected lnwnrd&tovctber
with the external lamina in order to form the Uvea. (Fig.
XV. e.b.) Between these twe lamine is a reddish and
almost glandular mass lying round the Optic Nerve (Cho-
.roideal Gland) ; .which, according to some, secretes the
blackish mucus spread over the inner surface of the
Ruyschian membrane; “according to ot}ers,I is a kind
of Rete mirabile (§. 328.); and by others agmn,]] is con-
| sidered s a muscle. It is particularly distinet in the Carp
(fig. XV. h.h.); of a bright red colour, and forms nearly a

. circle around the Cptic Nerve, the third or middle lamina
(Membrana vasculosa Halleri) extending from its outer
edge over the Ruyschian tunic. This Choroideal Gland
appears to me to be a repetition of the swelling of the
Optic Nerve in the Eye of the Sepiw, though composed of

a different structure; the vessels:of the Eye at the'r
entrance having herethe same relation to it as the fibres of

. the Nerve in the other instance. We donot mect with this
organ in Rays and Sharks, norin them is the Choroid so
distinetly divided into laminze. In the Eye of the Ray the
nacreous Choroid glitters through the Ruyschian lamina at
the, back part of the ball, and as this phenomenon can
present itself only as tiie consequence of a deficiency of

brane of the Aqueous Humour here separates with peculiar facility, and the
finid itself is of a yellow colour. (En W. Soxyereine, De Ocuff sect, hori-
zont. &e, 67,)—Translator. .
J + RosextHar, be at. s 400,
T . § ALuens, ‘Gitting. Anzeig, 1826, s. 687.
° | Harrew, Elem. Phys. v. p. 864
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black pigment in that situation, we must consider it as
affording the prototype: of the coloured tapetum found in
Eye of many Mammalia.* - 5
_§. 381. The Iris in Fishes is narrow, smooth,” and
motionless ; the Pupil is umully lirge and round. In the
Rays alone, according to Cuvier, tle Iris extends at #ts
upper part into several pafmated striz; of which the extérnal
surface is gold-coloured, and the internal black, and which
~ have the power of closing the pupil like a curtain. In the
* Cobitis anableps the Pupil is completely ,double, though
there is but a single Lens. True Ciliary Processes are
altogether wanting in Osseons Fishes, and are found only
in some Sharks; it these, howeve?, they are not so large as
in the Sepiw, (§.111.) and after forming a small pro-
jection, which comes in contact with the Lens, terminate
in the strim of the Uvea. The deficiency of Ciliary Pro-
cesses i§,-however, in some degree supplied by other vessels
or vascular membranes running to the Capsule of the Lens:
these pass in the form of a sickle-shaped process through
a fissure at the anterior margin of the Retina, and are
partitularly distinet in the Pike; where the capsule of the
Lens (Tab. IX. fig. XIL g.) is penetrated on one side by
the black and sickle-shaped process of the Choroid, (c.) and
on the othe? by a little bundle of vessels. (f.) Between
the two Jamine of this sickle-shaped process, alse, there is
commorily a little pear-shaped body; (Campanula Halleri,)
§ Itis only the upper two-thirds of the Choroid that present the appear-
ance of . coloured Tapetum in the Eye of certain Rays, the lower segment
being black, as is the whele Cloroid in the Eye of the Torpedo and Lam-
prey. In certain Sharks, on the contra.y, Squalus galeus, catulus, glavcus,
and acanthias, the whole Choroid is silvery, except a narrow zone, about a
line wide, near its anterior margin: in the Sturgeon, also,. the Choroidis a

reflecting surface, but less bright, resembliog rather the lustre of mother-of-
pearl.  (Dessovrins, i. 340, )— Translator, .

Kl
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the nature of. which is littie known. The whole strue-
ture may be best compared with that of an individual
Ciliary Process.* + J . .

§- 382, The Optic Nerve, usuall)'; as in Man, enters
the Eye as a rounded tibercle, (e. g. in the Carp. Tab.
IN. fig: XV. g.}) thé ceatrar vessels of the Retina pro-
ceeding from its middle, expanding over the Vilt.reomi.
Humour and terminating by a circular anastomosis. at its
anterior extremity. In other species (the P:ke for instanee,
Tab. IX. fig. XIL a.) it perforates the Sclerotica more '
obliquely, and, asin the Cuttle-fish, fox"ms a white line,

* RoseNtmat, le. ct. s. 106. \. -

¢ "4 The very peculiar structure of the various parts ¢f the Efe in the Cobitis

* anableps mérits a more detailed description. The Cornea is divided by means
of a tramsverse ligament with dark spots upon it into two convexities,
of which the upper is sowewhat larger than the lower : in the young animal
the division is much les complete, the ligament being indieated nérely by
some yellow spots, and she innér sutface of the Cornea Being perfectly uni-
form. The Iris is in the samé manner divided into two semicircular ares
—an upper larger, and a lower smaller—by means of twd rounded pro-
cesses arising on eacle side from the masgin_of the Pupilyand corresporling
tothe transverse ligament on the Comea. In the young animdl the two
Pupils thus formed communicate by a narrow fissure, which is closed by the
gradual approximation of the two processes already described.  The poste-

. rior surface of the Iris is uniform, and arises’ by an uninterrupted margin
from the Choroid. The Retina is in like manner divided into twb unequal

“  arem by means'of two black falciform processes extending on each side from

the insertion of the Optic Nerve to lhe'apendices which form ths Campa-
nula of Hatie, The Lens is pyriform, or rather is coniposed both unte-,
riorly and posteriorly of two convexities,—an upper larger, and a lower
smaller_one,—occupying the cdrresponding segments of the Pupil. The
anterior surface of the Lens is only sepurated tom the lignment of the
Cornea by theinterposition of the process of the T crossing the Pepil ; so
that the Aqueous Humour, though in small quantity, is contained in twe
anterior chambers, which scarcely communicate. The Vitreous Humour is
undivided, and the Lens is proportionally so small, that several of the rays of

_ - light must reach the Retina without passing throvsh it,  (D. W. Soeser-

ni~G, De Oculi, sect. horizont. p. 69. Gotting. 1518, fol. )— Translator.
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from the edges of which the Retina proceeds. ‘Thé Retina

itself in fliese animals is easily divisible into two laminze, .
of which *the interior is fibrous, and the external not so,

and terminates with a loose (unattached) edge at the origin
of the Uvea. (Tab. IX. fig XV. . £) Of the transpa-
rent .w%the Aqueous Hamour i§ almost wanting “in
Fishes.as in Sepiw, and is also rather slimy. The Lens,
surrounded by a fine Capeule, is almost completely globular
as in the Sepia (fig. XIL—XVL); when dried it presents
several little bands running from pole to pole, and is com-
posed of several layers, with a central mass, which, accord-
ing to RoseNT 1AL, remains transparent even in Aci

The Vitreous Fumour is comparatively small on account

of the size and globular form of the Lens, (see fig. XVL): '

its membrane is connected with the Capsule of the Lens
anteriorly merely by two ligaments, yhich, (particularly
when,” as in the Pike, they are reinforced by processes of
the Ruyschian membrane,) very distinttly form two axes
on which the Lens is suspended. (Tab, IX. fig. XIL){

1 In these Fishe’in which the Optic Nerve is dup:)_sed in folds, the cir-
2utnference of the Retina is also folded in such a manner that the plice
superposed one upon another resemtle the meridian lines of a sphiere, the
centre from yv:hich they diverse being the entrance of the nerve into the Eye,
Lt not corresgonding to the axis of the organ.  These folds are particularly
marked in the Zeus faber, Scombri, Mugi), &¢. (Desmouling, 1. e. i. 321
and PL VL fig. IV.) In the Sturgeon the Optic Nerve does not termi-
nate at its passcge through the Sclerotica, but entering the Eye, passes
between the Choroid and Reting, without adhering to the ‘lutter, as far as
two-thirds of the distance towards the Iris, At its extremity it is inserted
Jnto the Retina, which k, und arranged in Jaterally dirergent folds.—
Translator, Wk ' s !

“
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TR B.  Organs of Sight in Amplibia.
§.383. The structure of the Eyein the Am phibia i
many respects approaches very closely to that of Fishes,
: particularly as regards the external coverings, the size of.
the Lens, the imperfect developement of tle Ciliary Pro-
cesses, and the slight mobility of the Iris. The shape of
i the Eye is usually rather spherical, e. g. Jn Frogs, Sala-
manden,, Serpents, Crocodiles; the Corn.'l alone being .
- somewhat flattened, thougli less so than in Fishes. The
o “size of the Eye in proporhon to the Brain is still pretty
: “considerable. Its position is still completely lateral in the
X incomplete® orbits, .which have been already descnbed.
(Tab. XI. fig. L -1IL V. m f. X0 q) Accor&ing to
vau.x, besides the six muscles found in Fishes, the Eye
in the Turtle and Crocodile is attached by four smaller ones
surroundiug the Qptic Nerve; in the Frog, on the cofi-
trary, by one funnel-shaped muscle, arranged in” three._
divisions around the ‘Optic Nerve, with one straight
depressor, and an anterior oblique muscle.
§- 384. Here; too, the external i integument sommetimes o
5 completely conceals the Eye, that it is scarcely perceptible.
This is the case in the Proteus anguinus, though, as I have
ascertained by personal inspection, the sensibility of the
lwmg animal to hght is very considerable. In Serpents
the Conjunctiva is so completely a prolongation of the
* common integument, that, as I.have clearly observed in the
k * In the Frog the,Eyes even project into the cavity of the mouth (Tab.
XIL fig. XVIIL c. ¢.) ; nay, the animal has the power of concealing the
Eye by the setion of a peculiar muscle, which depresses it, and forces it
dotnwards into the mouth.

. YoL.1, Y
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Viper, ivis thrown off at the same time with it. The Eye-
lids and Lachrymal Glands are ‘here deficient. The little
bag, however, deserves notice, whieh, according to Homz,"
is found at the anterior angle of the Eye in certain Ser-
pents; and by retaining external ‘moisture for some time,
appears calculated to complensate in some degree the
absence of lachrymal organs. In the Salamander there
are; indeed, an upper ard a lower cylindrical Eyelid, but
they do not extend sufficiently far to cover the surface of
the Eye. In the Frog, also, I believe that we must only
admit two Eyelids, for the third, which Cuvier has described
as ascending perpendicularly upwards, is evidently nothing
more than the under.Eyelid of the inferior Classes, which

here becomes thinner, broader, and more moveable, and’

which, when depressed in opening the Eye, makes a fold
that Cuvier has considered as alone forming the lower lid.
The third Eyelid, when it exists, appears always to move
horizontally from before backwards; énd it should not be
* forgotten,-that it presents itself in Sepiwm and Fishes, where
neither the upper norlower exist. In Tortoises and Lizards,
particaldtly the Crocodile, (Tab. XIIL fig. XIV.) the third
Eyelid is found in the anterior angle of the Eye, and by
means of a peculiarmuscle (fig. XV. b. b.) running round
the ball of the Eye admits of being drawn over the Cornea
in the form of a membrane, so thin, that the “Pupil glitters
through it.+ ' . i

* Philosoph. Transact, 1804, page 73, where there isa plate representing
this suc in the Rattle-Snake. ’

1'. M. J. Croquer (‘j.llmoircs dic Muséum, vol. vii. p, 65) has shewn that,

contrary to the received opinion, Serpents possess an eyelid and lachrymal,

apparatus.  The eyelid is continued over the anteior surface of the Eye
without any aperture, is transpyrent, and censists of three layers.  Of
these, the outermost is continuous with the common integuments, and‘is
the nart that is cast off when the animel changes its skin, and not” the
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§. 385, The Sclerotica is nearly the same as in Man;
in. som¢ species, however, e, g. the Green Turtle and
Iguana (Lacerta Tguana), according to ALBERS,® there are
cireles of little thin laminm of bone at, its anterior edge: in
the Iguana I found them rath®r cartilaginous. (Tab. XII.
fig. XVL) The Cornea is more arched than in the pre-
ceding Class, but not particularly thick: as ALBERS, too,
has remarked of the Tortoise, and T myself of Salamanders,
Frogs, and Serpents, the Cornea here, as in the preceding
Class, is not rendered perfectly opaque by the action of
alcohol.+ In the small Reptiles of this cli‘ate, as well as
Ain‘the Iguana, I am unable to distinguish any’ Hivision of the
".Choroid into perfect lamine; in the Frog, however, as in
“Fishes, its external surface presents a silvery lustre. The

»  Conjunctiva, as has been génerally supposed. The middle layer of the Ege- |
lid contains a few scatteied muscular fibres ; and the innegmost consists of
the Conjunctiva, which forms a closed sac, excepting at the inner and ante-
rior angle of the orbit, where it opens by the Punctum lachrymale into the
lachrymal canal. Tt is reflected o far back into the orbitas to cover the
anterior two-thirds of e ball of the Eye and the surface of the lachryral
gland, the ducts of which open into its cavity.. The Lachrymial Canal is a,
membranous, and penetrating the lachrymal bone, passes in the Coluber
natrix along the outer side of the nasal fossa to open into asac, which M. C.
ealls intermaxillary, formed by several irregular pouches on eash side, nd _
opening into the mouth by a narrow aperture on cach side in front of the

“palatine plate of the Superior Maxilliry Bone. In Serpents with fangs the
Intermaxillary sac does not communicate with the lachrymal_canal, which
opens immediately into the nasal fossa on each side below a projecting fold of
the musous membrane that appears to correspond to the Inferior Spongy
Bone.-—?}w:ddo:. 7 .

. - * Denkaclriften de Miinchner Akademie, 1808, 5. 83.

* + See Ophthalmolog. Bibliothek. von Hiery, b. it St. 2,5 179, As the *
Corneain the higher animals is rendered opague by water, must we not sup-
pose a differenee in the composition of the fluid contdined between its laminze
in Fiskes and Amphibia in, order to accommodate it to their aquatic mode
of lie ? .

4
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Choroid is inflected anteriorly towards the axis of the
Eye to form the Iris, which in many Amphibia, as in
Fishes, also has a silvery lustre, though the colour is subject
to many varieties. In the Croendile it is greenish; in the
Frog brownish, with a golder® logtre ¢ in Serpents occasion=
ally spotted, the lowar segment dark brown, the upper
yellow. The Pupil is usually round, asin Salamanders,
Lizards, Serpents, and "Tortoises: in the Frog, on the
contrary, it forms a rhomboid placed transversely; and in
the Crocodile a vertical fissure. (Tab. XII. fig. X1V. XV.)
The motion of the Pupil is distinct, though languid: in
Frogs T alway’, found that it contracted in a strong light.
In the Gréen Turtle, too, Arsens* found that it con- '
tracted briskly in bright sunshine. The Ciliary* Processes
are wanting in Salamanders, Serpents, and most Lizards:
in a large foreign Tree-Frog Cuvier found them forming
long fibres: ‘in the common Frog I observe merely a whitish
cirele where the Choroid is continuous with the Uvea,
having the Corona ciliaris firmly attached to it. They
exist in Tortoises, though but smail: ik the Crocodile I
" find them very beaufifully developed, but not at all in the

Tguana.t
* Homv's Ophiainolog. Bibliothek. b.ii. St. 2, 5. 18%.

4 1r the Frog (Ramu temporaria) the Ciliary Processes,Q though few and
small, are easily rendered visible by the aid of injection. The Lens is nearly
globular, being only u little fattened anteriorly, and is' proportionally lafger
than in most other animals, being almost in contact with the Cortiea and
Retina anteriorly and posteriorly. In the Testado mydas the Corona e
is very wide; and about its middle sends off a small number of shott, thick
Ciliary Processes, embiracing the Ifns by their pointed extremities. The
Lens is globular, is placed very near the Cornea, and is only two lines in .
diameter ; it is consequently proportionally smaller thil in any other animal,
the bulk of the Eye being oecupied by the Vitrzous Humours Perraver,
too, ( Mémoires porr wervir, &e.) states, that in a large Iridian Tortoise, where,
the dameter of the bulb of the Eye was aa inch, that of the Lens was biit a
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§. 386. The Optic Nerve appears to perforate the
Sclerotica directly in all Amphibia, and to form a small
round tubercle within the Eye, from which the Retina ex-
pands on every side. The entrance of the Nerve is very
remarkable in the Eye of the Iguana, where I found a small
blackish process of choroid projectipg from the little tuber-
cle,® which, as we shall presently find, is still farther deve-
loped in Birds, its existence in both cases apparently
depending on the plicated structure of the Optic Nerve

'(§- 223), several blood-vessels running between the folds,

and passing into the Vitreous Humouryfrom the central

- point of origin of the Retina. The Vitreors-Humour itself

is still but small, and the Lens very «conyex, though by no

© means so spherical as in the preceding Class. In the Frog

it is of very considerable size; in the Green Turtle, on the

contrary, small and ‘more convex anteriorly than posteriorly.{

In the Lens of the Frog and Salamander, Lfind the same

firm central mass as in Fishes, which here also is not ren-

dered opaque by strong Acids.} f ¢
.« .

-
-

line. On the contrary, in a small Land Tortoi;o, where the diameter of th”
bulb was 34 lines, and the axis 23(,° the diameter of the Lens was 114
Jine, and its axis 1 line. (Perrr Mém. de & Acad. des Scicices. 1739.)
In the Lacerts monifor, the Ciliary Processes, though short and few in nun
ber, reach the-Lens. In the Crocodilus sclerops, they are more deyeloped,
and I'l0 in number. (D. W. SoesmERRING, & ¢ 56, &e.)— Trasslator.
* @ first communicated this fact in my Essay on the Nervous System,
p. 188 .
" 4 Aisess Denkschrift des Miinch. Akad. 1808, &. 8k £ L
. § Tn the Crocodilus sclerops the eatrance of the Optic Nerve into the Eye

is distinguished by a black discsurrounded by o white margin, and probahly
forming the first sudiment of the Pecten. Inthe Lacerta monitor that rudi-

. ment consists in a cylindrical process covered with black Pigment, and
" yeaching through the Vitreous Humour to the béack of the Lens. It is also

Very distinet in the Eye of the common Cameleon. In the Eye of tha
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C. Organs of Sigly in Birds.
.. Chidody " e
§. 887, In this Class we are struck with the remarkable
size of the Eye in relatlon, not mcrely to the Brain,® but
to the whole head; a citcumstance in which the Eye of 5
Birds, parncularly the rapacious kinds, presents an analogy
to that of Insects, (§. 117.) the organ being in the same®
~manner found pepuliarly large in certain rapacious Insects,
e. g. the Libellde. The Eye sests on a moderate sized
fatty cushion in’.each orbit (Tab. XIV. fig. I k. VIL .
VIIL. IX. c.), the composition of which has alreﬁdy been ®
deseribed in connection with the Cranium, *As’in Fishes, \
the organ is moved by four strmght and two ‘short oblique  ° y
muscles (Tabs XV. fig. VIIL); the mofions, however, are
= but trifling. The shape of the ball is posteriorly hemis-
pierical; anteriorly the bony circle, tg be presently,nonced,
forngs a short cylinder Becoming gradually narrower as it
wlvances forwards, thé cornea being attached to it as an
anterior and smaller hemisphere. (Tab. XV. fig. VIIL
IX.) The, cylinder is peculiarly prominent in rapacious
irds, particularly the Owl; in others, e g. aqyatic Bn-ds,
the antgrior half of the Eye is more flattened.
§- 388. The Conjunctiva and common mteguments are
most complcatly distinet in this Class; and it is not a 1ktle
remarkable, that whilst every other includes some arimals

Iguana’it is still farther developed, ant consists of two plme. The Eye gf
tys animal is remarkable from the absencesof the Ciliury Processes which o
existin the Crocodile and Monitor. (D. W. Sopmyenaine, Le.  Ro. - 'A

povent Physivlogie, ii. I93.)u— Translator. | ? -
* A fuct remarked by Hany £y, and nncr Lim by Kirser in Hirly' a e -
Dilliothek. b, i, St. 2. 5 97. - : rF
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in which the Eyes are altogether wanting or compleatly
co'qcealcd by membranes, Birds, whose peculiar element
appears to be light aad air, should present no species but
such as have perfectly well constructed Eyes. Here we
invariably find three completely férmed Eyelids disposed
pretty nearly as in the supérior Amphibia. (§. 882.) Of
the two which move vertically, the inferior is usually most
active ; the upper and lower being equal in a few instances
only; among which, according to BrumenNBacH, are the
Ostrich and some Parrots: in respect to which we may
remark that the exeeptions occur in Birds that approximate
- “to Man by the appearance of Eye-lashes, (organs of Touch
°  Tlike.the Cirrhi, § 840. 343.) The lower Eyelid, particu-
+ larly in rapacious Birds, usually presents a projecting carti-
laginous lamina® (Tab. XV. fig. VIIL 1), and has a’,
. distinct depressor muscle, corresponding to an elevator of
the upper lid. “The third Eyelid or Membrana * Nictitans
is worthy of particular notice, which, as is already the casé
in some Sepice, Fishes, and Amphibia, projects horizontzily
from the antetior angle of the <Eye, and is moved by a
peculiar mechanism. This elastio membrane has atfached
to it a long slender tendon, .which passes round the ball of
the Eye ; is braced away from the.Optic Nerve by a small
quadrangular muscle; is fastened in the Owl by means-of
a peculiar little bonet fo the osseous circle of the Sclero-
tica; and ultimately terminates in a small pyramidal muscle,
which, as well as the quadrangular one abuve noticed, is
attached to the Sclerotica, and serves to draw the Membrana
_ Nictitans forwards. (Tab. XV. fig. VIIL k. i b £ g)
] . There are several glandular bodies in the Eye of Birds ;

’ Acgording to ALmems, it is wanting in’the Indian Raven. Beylrige
- sur Anat. und Physx’ol. . . s 49 5
b, * ¥ First clearly deseribed by Nirzscst in his Osteographische Beylriige, 5. T8,
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viz. a small one, analogous to*the Lachrymal Gland in

Man ; an anterior one, Glandula Harderi, which probe%bfy‘.

supplies the place of the Meibomian Glands, and secretes
a tough mucus; lastly, in several aquatie birds, a larger one
oceupying the upper part of the.Orbit, the excretory ducts
of which have not been discovered. The Lachrymal ducts
consist in a wide membranous canal, commencing with two
apertures at the .anterior angle of the Eye, and terminating
below the inferior concha of the nose.

§- 389. The firm and elastic Sclerotica of Birds, the
structure of which, has been very accurately examined by
ALBERS, consisty, ff three laminz, between the outer and
middle ones of, which the osseous circle is inserted ante-
viorly. This structure, which already exists in some I'ishes

+and Amphibia, is common to all the species of Birds (Tab.
XV. fig. VIIL a.*); it is composed of from 15 to 17
ov})long quadrangular lamine of bone with the corners
rounded off, forming in some cases simply'a smooth circle,
in vthers a meore or less prominent cylinder, In Qwls, this

eylinder is particularly long. (Tab. XV. fig. VIL) " The-

Carnea is geénerally very:convex, and according to Cramp-

- ToN'st discovery, is capable of-motion by a ecircle of small
muscular fibres. I have: repeated his investigations on the
Eye of the Owl, and have been able very distinctly to
perceive the fibres attached to the inner lamina of the
Cornea: -by means of mercurial injections, too, I have found
an Artery runiiing in a circular manner round these fibress
, #nd haye discovered several Nerves passing to them.
This muscular circle appears to draw the Cornea inwards
vearly in the same manner as the fibres of the Diaphragm
depzess its tendinons centre. (Fig. VIL b. p)f

b Giesrr's Annaden der Physik. 181> St. 3.

+ I the Strix bubo, the cyfinder formed by the bony lamiiz contained irf
the Sclerotiea corrciponds so closcly to the mmfins of the orbit, and is con-

o
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§390. Here, as in the preceding Class, the ‘Choroid,
_wveged with a copious black Pigment, nearly resembles
that of Man. This, lnoWever, appears to me to be the
most suitable place for noticing a peculiarity in the mode
ofiits developement;, whichg, though it also exists in the
Lye of the four superior Classes of, Animals, is most easxly
perceived in the embryo of Birds, and has been most com-
pletely elucidated by the investigations of Kieser.f It
consists of a fissure in the lower edge of the Pupil, which,
‘in the first instance, consists of the Choroid alone. The
fissure is found on the fifth day of incubation in the Chick
(Tab. XV. fig. 9.%); on the ninth day the ‘Cthoroid is open
. posteriorly for the entrance of the Optic, Nerve, and ante-
riorly also in the Corpus ciliare: on the thirteenth day the
fissure for-che Optic Nerve alone remains. Meckert has
already made the observatlon, ‘that this fissure is in no way
connected with tbe pupillary membrane, which pmbnbly .
does not exist in erds, and has quoted in confirmation the _
obscmmons of AuTENRIETH, MALPIGHT, and Kcm.r\m,x,
on the Lmbryoé of Man and the' Sheep. I mysglf have
" lately found it in a Fish, a small Siiurus glanis, and have-
thus obtained the proof not only of its occusrence in that
~ Class, but also, that contrary to the opinion of KiEsER, it
may affect the Iris as well as the Choroid. (Tab. IX. fig.
XIV.) Tomealso it appears to belong not only fo the
Choroid but to the Sclerotica; for in the mature feetus and
in tke young of many Mammaba (e g. Cats, Calves, &ec.)
we find an evident cicatrix in the Sclerohm at the point

pected with them by ligaments in sueh o manner that the eye is incapable
of mation, the deficiency being-compensated by the great mobility of the
Lead, (D, W. Souniersn, L ¢, 50.)—Translator.
{ Zoologische Beyiriige von OKeX wnd Kigsem, b 2.°
+ Translation of Covisn's Covpar. Anat. vol. i.

-
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corrcspondmg to it, together with a firmer attachment of
the Choroid in this line.. As to the mode of its origin, we

" may suppose that the «_;kternal niembranes of the Eye

being gradually formed from the axis of the Eye outwards,
a_fissure remains at the poifit where the edges of the
Selerotica and Choroid come in contact around the entrance
of the Optic Nerve. It is by ‘no means probable, as
Kreser asserts, that on the fifth day of incubation, when
this fissure was already visible, the Optic Nerve should not
be in existence; the more particularly, as notonly the Eye,
but also the Briin, and even its Optic Tubereles, are
already disceri:ible on the third day.

The Chosoid in Birds, where it rests on the eircle of |
bony lamine, divides into two layers, of which the external

and thinnest is firmly attached to the Sclerotica, ‘whilst the
internal and thicker forms sevcral radiited and serpentine
ap]wm, which terminate antenorly in a slightly projecting
- margm. The" whole apparatus is not covered interiorly by
thy Retina’; supplies the place of the Ciliary Processes
(st XV. fig. IX. d.)," the Capsule of the Lens being
Armly attached to its niargin, and a spacious canal (Canalis
Fontane) beiag left between the two lamine. The ex-

‘terior of the two laminw is continued into the Iris, which .

is very delicate, but at the same time “capable of active
motion, 1o a certain extent voluntary, and corrcspondmg to
the action of the Eyelids.®* The colour of the Tris is sub-
jeet to many varietics, dependmg on species, age, and

Jndividual peculiarities, as is shewn by the enquiries of

3 Aﬂmﬁns to Kirsen, even wher' the Bycl:dsm cut away, tho con-
trhetion of the Pupil accompanies every friitless attempt to close them.
Does not this consonance of motion in the 'l‘yduia and Tris, as well as the
de Vcluyemmlt of mobility in'the Tatter at the sametime with the first appear-
unee of Eyelids, go far towands proving its muscularity 2

L ‘_!}




331

Worrs* and others. It is of a beautiful orange colour in
the Eyes of Owls; here, also, we find with peculiar dis-
tinctness the remarkable distribution, of the Ciliary Nerves
~ and vessels, which, runping in the jform of single trunks
between the Choroid and Séclerotica; terminate anteriorly in
several ring-shaped plexuses for the supply of the Iris and
of the muscular circle of the Cornea. The Pupil is usually
round: in the Goose and Dove if is elongated transversely,
and in Owls, according to Kiesert a.nd HILDEBRANDT, is
~ vertically oval.

§. 891. In some Sepie and Fishes we'lmvc already seen
the Optic Nerve obliquely perforatmg th¢«Choroid in the
form of a white line; such also is the case in Birds, the
* Nerve passing obliquely through the Sclerotica and expand-

ing fromi'a white line to form the Retina, the extent of
which (Tab. XV, fig. IX. g.) is here but inconsiderable,
on account of the breadth of the Corpus ciliare.f Imme-
diately before the entrance of the Optic Nerve into the -
Sclerotica, its laminated-texture is in many instances vyry
visible when thé Eye has lain some time in Alcohol .(fig.
9.); here, as in the Iguana (§. 384.), the mode of pro~
duction of this texture appears to be, that the -central
vessels pass into the Eye between the laming, consequently
ina row, and that they there unite into a blackish and
nearly quadrangular membrane arranged in beautifvl plicze,
which, extending through the vitreous humour towards the
capsule of the Lens, forms the peculiar characteristic of the
Eye of Birds, and is known by the name of Pecten or-Mar-

* Voier's Magazin, b. i, s 113,

+ Ophthalmol. Bibliothek. b i, St. 3. & 108, In the Strix dubo, how-
evcr, I am not able'to observe this shape, and probably it occurs only during
life in the titmost state of*contraction of the Pupil.

. { Havvex had already remarked, that in the Eyes of Owls not more than
h df the globe is lined by the Ketina,



supium. (Fig. IX. i) According to Perravir, the
Ardea virgo is the only species in which this Pecten is
wanting. The shape, of the organ is, however, by no
means uniform: it is aimost conical, according to CuviEr,
in the Ostrich, Cassowary, afid Great Owl (Strix buba,)
The muscular structure, ascribed to it appears to be .un-
founded : in fact it has the same relation to the Eye in
Birds as the central vesscls of the Retina, which in Man
penetrate the vitreous humour and even the Lens,*

§. 392. The Vitreous Humour in the Eye of Birds is,

in proportion to the Crystalline, more considerable than in
the preceding Cldsses, though still much inferior to that of
Mammalia. “The Len§, also, is more flattened than in the
preceding Classes, and, particularly in the Eye of Falcons,
displays very conspicuously the concentric fibres running
from pole to pole. I have been unablé to detect in the
Eye of Birds >the firm and transparent nucleus found in
*hat of several Fishes and Amphibia. ‘

“We thus find several remarkakle peculiarities in the

organs of vision of this Class; of which we cannot fail to
Jbserve how perfectly they coincide with the general orga-
nization, distinguished us it i’ by the vigour of the circula-
tory,: respirotary, and locomotive systems.  This is particu-

* In the Ostrich the Pecten is divided internally by a longitudinal white
septum, which does not exist in any other bird. The number of plice in
the Pecten varies from four in the Cassowary to twenty~¢ight in the Turdos
pilaris, but uppears to be uniform in each spegies.  In some cases, as Parfots
and theSwan, the Pecten reaches from the fundus of the Eye to the back
of the Lens; in others, on the contrary, it«does not extend farther than two
thirds of the distance, proving that it cannot contribute 10 any change in the
Pesition of the Lens.  From the oblique positfon of the organ in the Eye of
Birds it intereepts n certain number of the rays of light inftheir course to the
Retina’; and it is remarkabit that in rapacious Birds the portfon of the
Retina thus skevened i distinguished by a smatlee number of fulds, or every
by their total sbsence.+ (SerMmemING, o) —-Tr(m-\ld.l("-
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larly demonstrated in the comparatively small surfece of the
Retina, in the large Corpus ciliare and Pecten, in the active
mobility of the Iris, and in thé museular circle of the Cornea.
Nay, even the increased secretion of Carbon in the form of
the black Pigment deposited on such an extent of surface
corresponds well with che “predominance of respiration
considered as a mode of decarbonization.

J

D. Organs of Sight in Mantpaka.
- ‘.

§.393. As in the preceding Classes, so - also here the
Eyes are usually placed at the sides of the head ; and it is
only in’the Quadrumana that they are directed forwards as
much, or sometines more, than in Man. (For the structure
of the Orbits, see §. 264.) The size and shape of the Eye
are very various; but, contrary to the preceding Class, jte.
size is small relatively to the head, and still more so0 as gom=
pared with the Brain. In certain species, however, that
have a resemblance to Birds even in their mode of life, &r
instance, several Rodentia, Makis, &e. it +is distinguished
by its remarkable size; on the contrary, in animals which
burrow, as Moles, Shrews, &c. and also proportionally in the
very large animals, (Whales, Elephants,) it is extraordi-
narily small. Nay, as in many animals of the inferior
Classes, the Eye is concealed by the eommon integuments,
e. g. the Mus typhlus ; or, lastly, is wholly wanting, as in
the Mole of Libanus, on the authority of SeeTzEN,* a fact

* otherwise unexampled in the four higher Classes of animals.
The form of the Eyeis usually spherical, but in the Cetdcea
somewhat flattened anteriorly—a cepetition of the’Eye of

» Zaci's Monaflz'du Camspond:‘n:. b. xiv. p. 163

v
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Fishes. On the contrary, the Cornea in some species is
still more convex anteriorly ; and, as far as I have observed,
most so in the little Eye of the Mole, where it appears
almost like a second {lobe. According to TiepEmany,*
the Eye of the Marmbt is larger” transversely than verti-
cally; which isalso the case, though in'a less degree, in tlie
Ruminantia.} . .

. § 394. The motion of the Eye is more active in this than
in the preceding Class, and is rendered more complete by the

pulley over which the tendon of the superior oblique muscle -

passes. The inferior oblique and the four straight muscles
are found here asin the preceding Class: a funnel-shaped
muscle surrounding the Optic Neérve, which already exists

in the Amphibia, {§. 383.) is found in all animals of this °

Class, except the Quadrumana and Man; itis occasionally
divided into from two to four portions; andin the Mole forms
the only muscle of the Eye. With respect to the Eyelids
and lachrymal organs, the Cetacea ‘approximate to Fishes,

v 2 latter being deficient, and the former appearing only as -

fatt, and nearly motionless swclling"s. “In other Maramalia,

1
* o Beytriige der Wetteranischen Gesellschapt, f.-d. Zoologie, b. i. hs 2.

t The axis ind transverse diumeter of the Eye are equal, according to
SoastmerING, [ De sect. horizont. Oculi. Gotting. 1818, fol.) in the Lynx and
Racoon, and also, according to Runorrs, [ Physiologie, ii. 170,) in the Fox,
Badger, an1 Hedgehog. In Man the axis, according to SOEMMERING, s to
the transverse dindicteras 1to 0.93; in the Simia intews as 1 to 0.99 ; in the
Bat,us 1t0 0.91. In all other vertebral animals the transverse diametenis
greater than the axis. In the Balene mysticetiis it is even in the proportion
of .43, or 1.54,t0 1 ; inthe B. boaps, according to Runotrsr, ns 1.4 to L.

In the Spalax typhlus and Sorex aurens (Chrysochlore) the skin covering
ths Eyes is tined by the Panniculus carnosus, is hairy like that of the rest of
the sody, and does not present any appearance <of an opening. Otivien,
however, (Bulletin de ls Societé Philomat. i, 105,) is stated to have disco-

-

vereda Crystalline, Choroid, and Retins, in the Eye of the former.—Trans-

lator,
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however,” the Eyelids are formed nearly as in DMan,
except that the semilunar fold of the Conjunctiva is almost
universally of considerable size, and constitutes a third
Eyelid; which usually, for instance in the Hare and Horse,
contains a thin transparent lamina of cartilage. According

- 6 Hous, there is only a single circular Eyelid in the

Ornithorhynchus Aystriz.* ALBERS, also, found in certain
Apes (Simia capucina and Talapoin) a cartilaginous plate
in the lower Eyelid similar to that in Rirds. (§. 388.)

_ It must be noticed, likewise, that in many Mammalia, e. g

Dogs, Cats, Hares, Mice, &c. the Lyelids remain closed
from nine to fourteen days after birth by the intermedium
of a thin membrane, whi¢h, in young Cgt‘s"'that I examined
for the purpose, appeared to be a continuation of the Con-

" junctiva, The Lachrymal Passages and Glands, also, are

here essentially the same as in Man; with this difference
however, that tke Harderian gland found in Birds exists here
pretty generally;-and that even when the third Eyelid is
much developed, as in the Hare, the Caruncle is not four..-
Tn animals with very Small eyes. e. g. Moles and Shogws,
I was unable to detect distinct traces of these Organa.f

.

¢ Plilosoph. Trans. 1802, p. 35k

+ According to Ruvorei1 (Physiologic, ji. 168) the Trochlea of the svpe-
rior oblique ausele is wanting in the Balena boops and Delphinus phocana.
This, together with all the other muscles of the Eye, are wanting, according
40 SeRREs, / Anatomie Comparée du Cerveav, vol. i. p. 268, &e. Paris, 1824,)
as,well as the corresponding nerves, in all those animals-in which the Eyes
are in a rudimentary state, e. g the Mole, Sorex araneus, Mus capensis, &e.
among Mammalia; Proteus and Concilin among Reptiles. In the Tiger and
Lion, according to RuoLrwy, the tendon of the Superior Oblique divides

*into two portions, of \Which one pasSes above and the other below the Rectus
Superior. The Infesior Qblique has the same relation to the Rectus Infe-
vior in the Tiger, though not inthe Lion. In the Porpoise, as well as in
some other Mammalia, ‘the lower Eyelid has a pecaliar depressor muscle.
Excepting Man, Apes, and the Cetacea, the membrana nictitans exists in all

.~
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§. 395, The Sglerotica. in ‘most ‘:\‘Tam'mulia resembles
that of the Eye of Man, and is never found gssified. It
varying thickness is remarkable in Seals, VVaerSSes,. and
Whales,® and even insome land animals, particularly the
Hog. According to'the sobgervitions of BrumeseacH,
Avzers, and others, the posterior portion of the-membrarfe
in these instances is of &xtraordinary thickness, whilst it is
thin and flexible in the middle, and again becomes thick
anteriorly.  On the one hand, as those writers have already
pointed ont, this structure of the Sclerotica facilitates the
compression and extension of the cavity of the Eye, and the
alternate elongation or curtailment of its axis necessary,
for its adaptation to vision in ait and in water, of neas
and of distant objects! on the other, it presents a repeti-
tion of the flattened form of the Eye in Fishes, A§-377)
the space within tlie Eye being here, as well as there,
rendered lenticular in shape by the thickness of the poste-
rior and anterior parts of the Sclerotica. +

‘ ‘&; 396. The Cornea of Mammalia, like that of 'Mnn,

is itserted in various ways into tlie anterjor part>of the
Sclerotica; .and differs from the human only in the degree
' - ; .

oL its convexity (§. 393.) and extent. « According to Bru-
MENBAcH, it forms half of the globe of the Eye in the
other Mammalia ; and is furni<ied with musealar fibres, according to Arpuas,
(Beitriige sur Anat. w. Physiol. der Thiere. Bremen, 1502,) in the Scal ;
foand also in the Hlywena and Dog by Rupovens : and in severalother Mam-
mulia by Rosextrar. (S, A Buosesraar, Dissrt. de ekternis Oculorym
Integum. Berol. 1812.) See Ruvoremi, Physiologie, 1. il. 160, 168.—
Translaor, ’ s P

. * Inthe Whale, where the Eye is as #rge ns an orange, the posterior part:

o te Sclerotiea, according to Brustennace, i€ about an inch thick. In the
Porpoise, Atmas found the Sclerotica thickened only at the posterior part

of ﬂk‘ Eye, and becoming thi as it advanced forwabds,  (Denkschriften der
Minchoner Akademie, 1808, Tub, 11, fig 1.) j ‘
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Porcupine ;* acconhntr to TiepEMANN it is ekmgatul\
tr'lmverscly in the Marmot, which is also usually.the case
in Ruminants. The GonJunctwa has the same connections
as in the preceding Class, and is wanting only when the
integuments are continued sover the front of the Eye. (§

303.) As to the Choroid, MeckeLt has pomted out its
thickness in carnivorous, and its thinness in herbivorous
Mammalia, as well as the beautiful colour of its internal
surface, where the black pigment is wanting. The name

- of Tapetum is given to this spot, which is sometimes nacre-
ous, sometimes gold-coloured, and sometimes glistening
with green or blue: it is usnally found at sthe back part of
- the side of the Eye opposite to the entrance of the Optic
. Nerve. ,It is easy to ascertain in the Eye of the Ox,
Sheep, and Dog, that this is not owing to any distinct
stratum, and that the Choroid, which, particularly in the
first of these animals, is divisible into two laminz, has no
Pigmentum nigrum at this spot, and is only occasionally
covered by a little thin mucus. 1In the Calf’s Eye, if xe
wash away the Plgment at the pecint where xtrapproacnes
the Tapetum, it is easy to separate .the internal lamina of
the Choroid from the colonred part, and to shew, that,
though coloured in the Tapetum, it is brown wheve covered
by the Pigmentum. The external lamina of the Choroid
at the coloured spot is covered with flocculent cellular tissue,
and in that way connected with the internsl or Tunica
Ruyschiana.  According to Hunter (Phils. Transact,
1787. p. 440), the black pigment is wanting on the whole
of the silver-coloured Choroid of the Whale, and is found
oply on the Ciliary Processec. This circumstance presents,
on the one hand, an extraordinary similarity to Fishes, and"

/
* In the Rat, also, I find the ball of the Eye half covered by the Cornea,
+ Translation of Cuovier's Compar. Aratomy, vol. ii. p. 38L

VO, 1. Z
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on the other, explains the partial absence of the pigment
in the Ruminants, viz. as forming one amongst many
other structural transitions betweer, the Mammalia with
fins and those with hoofs. Asto the cause of this deficlency
of pigment in particufi’;. situations,® it is probably to be
found in a diminished secretion of Carbon conriected wifh
' the less extended as well as less perfect respiration of this,
as compared with the preseding Class (§. 392). At least
it is remarkabl¢ that this stratum (Tapetum) is not found
in the Rodentia, which present so many points of resem-
‘blance to the animals of the preceding Class, and that it
again disappears in Man. In another point of view, this
parti-coloured lustre of the Choroid may be considered as
a repetition of a similar appearance in Fishes and Am-
phibia (§. 380).4+ +

* In the Eye of a half-mature embryo Calf, where the colours of the
Tapetum were stili wanting, T could distinetiy perceive that the black Pig-
ment, arranged partly in lamellw, .and partly in spots, covered but half the

Cuyroid.  The red colour of the Choroid in Albinoes among Birds, Mam- -

maly, and in Man, depends however not n')‘cmiy on the deficiery of the
interrial blitck pigment, but also on the absence of the brown mucus secreted
externally between the Choroid and the Sclerotica, combined with un imper-
fection in the structure of the internal iamina of the Choroid itself.

+ T'may mention here, that E. Tiomas has described in the East-Indian
Rhbinoceros (Philos. Trans. 1801, p. 139) a peculiar muscular and mem-
branous organ, arising from the back part of the Selerotica, afid surrounding
a part of the Choroid. This discovery, however, hias not been confirmed by
the investigations of CUVIER. .

t D. W. Somsuernine (De Oculi Sectione horizontali, &e. Gofling.
Jol. 1818) has rendered it almost certain, that the organ dpscribed. in the
Eye of the Rhinoceros by Tuomas, queted in the note, above, and which
others have failed to discover, is in fut formied by the four large trunks of
the Venz Vorticoss of the Choroid, whichepass. through the Sclerotica in
their course out of the Eye. If any doubt could remn, on the subject, it
will be at once dissipated, aral the source of error discovered, by an inspection
of u“’ representation of thik supposed organ, in the Plate attached to the
description in the Phil. Trans. (1. e )—Traslator,

ol



~

339

§. 397. The Ciliary Ligament is Lere also found at the
anterior edge of the Sclerotica; it is, however, ordinarily
narrower than in the greceding Class, only occasionally
presentmg the canal describéd in the Fye of Birds® (§. 390§,
and that in an imperfect state. The Ciliary Processes
appe.u- to me to be smallest in the Eyes of Mice and Rats,
the hall of the Eye, when opened, presenting a spherical,
black and smooth, cavity perforatéed anteriorly by the very
minute Pupil; the very small circle of the Ciliary Processes

“forming the separation between the Iris and Choroid, the

former being evidently a prolongation of the latter. In
several rapacious animals (e. g. the Cat and Dog, Tab.

. XIX. fig. V. f. g.) the Corpus ciliare forms a broad band,
- the width of which is determined by that of the Cilidry

Ligament, applied closely to the internal surface of the
ball of the Eye, the’extremities of its strize projecting only
in a slight degree. The reverse is the case in the Rumi-

nantia and Solipeda, where the Ciliary Body projects con-. -

siderably towards the Lens in the form of a w1de circle jif
strize or processes.

§. 398. The Iris is subject to many varieties as regard.&.
its colour, strueture, breadth, and the shape of the Pupil.
The colours ‘are usually less brilliant in this than in-the
preceding Class: yellowish, greenish, &c. but generally

~ brownish; though varying often in individuals, particularly

of domestic animals, as is also the case in Birds, and in
Max himself.  As to its structure, in several large animals,
particnlarly the Ox, it is easy to distinguish three layers;
of which the external presents concentric eircular striz
(Tab. XIX. fig. X.); the posterior (Uvea) divergent striz -
(fig. XIL.); and the middle'contains the vessels and nerves

.. i
*.In the Ox’s Lye, I have been able to inflate large portions of it, but
always found it intersected by fiurous thrtgads.

z 2
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inclosed "in loose cellular structure.* It'is remarkable,
however, that when, as in the Ruminantia and Solipeda,
the Pupil is transversely elongnted, this structure is not’
found in the whole of 'ﬂx ris, but merely in its broad ex-
ternal margm (fig- X. beefs so that, consequently,
there remain two segmené {a. 4.), merely niembranous,
without any striee, and Which in point of form resemblc a
pupillary membrane with a transverse fissure in it.

§ 399, The Pupillary Membrane itself has hitherto
been distinctly observed in this Class only; and must be »
© considered as a ramarkable repetition of the Eyelids, which
also are closed in the feetus. This is the most obvious in
those animals tl*at arz2 blind at blrth for in them,+ the e
Pupillary membrane remains as long as the Eyelids are .
united by a palpebral membrane, (§. 394.) - As. well the
existence of such an analogy, as the’reasons before ad- -
duced, (§. 390.); and also other circumstinces, such as the
evidently fibrous structure of the Iris in the larger animals;f
tug power of moving it voluntarily, possessed by Birds, *
and in newrly an equal degree by Cats; and the Fesult of
spyeral experlments on hvmg ammals ,9 tend to confirm me

Acoordmg to Bu MENRACH (Vtrgl. Anat. s. 392), the structure is
Gifferent in the Eye of the Seal, where the cllmry vessels are armanged upon
the anterior surface of the Iris, s

+ According to the investigations of Mzcxer. on Cats, Rabbits, antl Dogs
(Archiv. b, il s 136), confirmed on Rabbits by Wrisserc, dnd on Cats by
mysell.

i Itis no sufficient objection that the fibrous structure isnot in &l cases
dxstumly visible, inasmuch as we have inBtances of perfect muscular power

«in animals as displayed by their motiofls, in whlch we are unable to detect
ahy evident fibrous structure.

o

9 Experiments on hvmg.l)og! and Rabbits, , shewed that the. Pupil, even

when dilated by Belladonms, contracted bmkly when the.external surface of
the Iris was stimulated by a needle passed through the Cornea, whilst, on th
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in the opinion, that the contraction and dilatnt.ion of the
Pupil are the result of muscylar action, notwithstanding the
many reasons assigned against it. eIt is, probable, that, as
in the Eyelids, the exgernal lggface with its concenfric
fibres forms the sphincter, aml%hﬁ'i: excentric radiating fibres
of the inner surface act in the dilatation of the Pupil.
§2400. The breadth of the lris is most considerable in
the Eyes of Rats and Mice, wliere it is nearly equal in
size to the Choroid: generally, the Iris in the Carnivora,
* which approximate to Birds in the preponderance of the
Choroid over the Retina, appears to me'to be larger than
in the Herbivora. As to.the shape of thes"Pupil, in the

*. Rodentia, Bats and Apes, it is round; ¥ the Ruminantia,

ot

.
.

« Solipeds, Whale, and Porpoise, as in the ¥rog and Goose,
transversely oval, appearing like a transverse fissure when
fully contracted ;, and in the Cat Genus, on the gontrary,
as in the Crocodile, perpendicularly oval.* According to
Kiesir (Ophthalmolog. Bibliothek. b. ii. St. 3. s. 113) «

“when the Pupil is fraasversely oval, there always egist
certain delicate %rapé-like Processes, thickly cfyered avith
black pigment, and pendent from the upper edge of tif®
Pupil. They are peculiarly’ developed in the Horse, in

. which Swammerpam long ago compared them with the
covering of the Pupil in Rays (§. 381.) (Tab. XIX. fig.
XIL): they are also found, though of smaller sizes at the
lower edge of the Pupil; form, when approxithated, a kind
of second Pupil; and ean hardly be viewed as a remain og

contrary, the contraction was less 'mp.id if the needle passed through she Iris
and irritated its internal surface : nay, a very able Ophthalmologist assured®

* me, that when, during an opgration of Keratonyxis, the Tris was perforated
accidentally, and Without any farthér mischief, if remained motionless; and
on the contrary, that the l‘uﬂil invariably contracfed when the anterior sur-

. X 4 A 4 A
* fyecof the Iris was imitated in opening the anterior chamber during the
operation of Extraction. e .

. 4
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« the Pupillary Membrane, inasmuch as I did not find any
appearance like them in the foetal Calf.*

§. 401. The entrance of the Optic Nerve into the Eye,
and its expansion into t}j”ég}etim, are found essentially the
same in Mammalia as in Man. Seme Rodentia (Hares
and Rabbits) so far approximate to Birds, in which we find
the Optic Nerve forming a white line at its entrance into
the Eye (§. 391.), that the round Optic Nerve, forming
a remarkable funncl-shaped depreslon at its entrance, here

also gives off largé fibres on each side in a radiated manner,

thereby forming a kind of white streak. In the Eye of
the Deer, alsc, I find a perfect linear appearance at tlie

entrance of vhe Cptic Nerve, but without the funnel-shaped
depression. Tlhe central foramen with its yellow border, -

as well as the fold coyering it, appear as yet to be pecu-
liar to the Eyes of Man and Apes: the vessel of the cen-
tral foramen, however, is also foand in ammals, (though
distinetly in young ones only, e. g. the Calf,) in the form
of ,a wluuah cone penetratmg the Vitreous Humour.
This cene may be most aptly considered”as analogous to
the Pecten in the Eye of Birds (§. 391). It is remarkable
that in Carnivora, as well as in many Rodentia, the Re-
fina, as in many Birds, is confined to the posterior half of
the Eye: in the former on account of the breadth of the
Corpus ciliare; in the latter, on account of the width of
the Iris. The Aqueous Humour and the Vitreous are
eircumstanced as in Man, except that the latter is propor-
tionily smaller. The Lens is usually flattened and. com-
pressed, thongh rather more glbbular in Rats and Mlcc,

“

“ ln the Marmot, the Optic Nerve as it »pproaches the e ptomes
expanded and flattened, and dividing impetfectly into two fasciculi enters
the Eye towards the external angle, and above its axis, (not S, gs e
other animals,) through & long, narrow, horizontal chink. (EomugRazet
L e, 27 )—T¥anslator,
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as well as in animals with swimming feet. In‘the former, *
also, it approximates, as regards its great size, to the type
of the preceding Classes; and geqcrally in all the Specles
of this Class is larger_in proportxon to the Eye tham in®
Man.

§- 402" Thus then in the Eye of Mammalia, as well as
in,other instances, we have found evident accordances with
the formations of the lower Classes; although it is certain
" that in this Class the organ attains a_higlter degree of per-

¢ feetion as relates to its more complete mobility ; the absence
of all osseous texture in it; the recedence of the Choroid,
vwhich predominates in the Eye of Bimly; and the more

% perfcct developement of the lachrymalporgans ;—and ulti-
o mately presents itself in Man as the mpst elevated organ
of senge ; net so much by any peculiarity of organization,
though the euent of Retina is. hére most consxdc,mble, as

by its internal mmnatwn, by the glance, svhich “expresses

so much more clearly than in. animals the ﬁncrf menta)

* cmotions. ¢

§. 403, Having- “thus terminated the com;ﬁra.give.gonsi-
deration of the four principal orgmns of sense; we shosld

* In the Mole, accondmg to M. Sernes, / Anatomic t‘ampa-& du Cerveax,
o wolii. p. 186.) the Eyeis formed by a thin, firm mcmbra.qp resembling the
Sclerotica, lined internally by a black, vascular Choroid, at the posterior part
. of which is & little bulb producedl by the nerve of the fifth pair that enters the
Eye. Such is also the case in the Chrysochlorus capensis, Sotex aranexs,
Mus spela, and Mus typhlus. In none of them are tlwre either Vitreous
Humour, Crystalline Lens, or Retina, properly so called.  In the Mus
capeysis, the Eye is larger, Nis a true Comnea, & small spherical Joens, and
five or six htth nervous ﬁsclcuh supplying the place of the Retmm..
.Tmudalar
""" 4 Even when the Eye in brutu is animated, it is lighted up, not by mind,
“ but by appetite, »As instdhices, we may mention the furious spackle of the
Eye in beasts of prey, sud the fascination ofeSerpents for the purpose of
< rgndering their prey motionless, as confirmed by the precise observation of
* Houe. (Lect. on Comp. Anal. p. 331.)
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next pass on. to the organs of motion, as forming the medium
through which tlie voluntary power of the nervous system
is exert'ed externally, -in the same manner as the organs of.
sense constitute « the intermedium for the transmission of
impressions to it -from the external world. We have still,
however, to consider a nccrt:lix‘l cluss of orgahs, which in
every respect appear to hold a middle rank between the
organs of sense and motios ~ We include under this head
those organs which, without any external or apparent”
motion, and by the exertion of a power that appears to be
partly nervous and partly eleetric, act according to the
dictates of the will on living external objeets.

0
.

»

Or ™ae Eiecrricar,Orcaxs.

* §.404. We have already remarkead in several Zoo_plnytes
(§. 60) the diffusion or radiation of certain“powers, or in-
fliences, distinet from apparent motion ; though in those
cases the chemical qualities of the acrid substances secreted
from the skin may be supposed to have a share in producing
the effect. Ttis in Fishes only, which present so many
points of comparison and in so many respects (§. 38.) with
Zoophytes, that this power manifests itself in the greatest
degree, and usually is effected by means of a peculiar organ.
The Fishes in which these electrical organs liave heen
studied by Lorexzini,* Huxrer;¢ Georrrov,i CU“IE.R,
aad others, are the Electric Ray (Raja torpedo), Electric
Eel (Gymnotus electricus), and Si'urus electricus: but

* Osservaziont intorno alle torpedine, 1678,
t Philos, Transact. t Annales dv Muséum, vol. i

t

oo



-

- Tetrodon electricus and T nclnurua indicus.

»

‘ Ray, Museuli fulum

oL noReaL T T3

besides t]lcse electric actwns have been recognized in the

§-405. As to the structure of the eleetric orga"’ it

- appears to me to be physuologwaly remarkable, that m'ﬂ"

the three first species it presents an appearance agreeing;

a manner that cannot be’ mxstnken, with the common mus=
cular fibre of Fishes.t Inthe same manner as the latter is
dlsmn"ulshed from the muscle of the higher animals hy its
‘more gelatinous ‘texture, and is usually ditided into sepa=
rate layers by numerous tendinous septa ; so, also, these
electric organs present themselves as numerous strata, cells,
or prisms, formed by tendinous partitionspand filled with a

thickish gelatinous fluid. As a great n»mber of Nerves:

(but few vessels) are distributed to these cells and strata,
and as the activity of the organ depends upon those Nerves,
it is at least not mprobable that the nervous power accu-
mulates in the cells, whence it can be yoluntafily dis-
charged, in the same manner as it is capable of being

collected in muscles in order to produce thexrcontraqtlon-..

In the Electsic Ray the organ *is placed on <Jach s:dc of
the body in front of the pectoral fins, external to and nesy
the branchiz. Besides the common integuments, each
organ is covered with a distinct sheath, and nrtemully is
composed of numerous cells with from four ‘to six sides,

® The true nature of this active power, in the Electnc Eel fof instance,
as described by Hessoror, still leaves much to be wlshql for, particularly
as fegards its relation with Electricity. The experiments of SPALLANZANY
on the, shocks of the Electric Ray did not enable him to discover any real
electric properties in this faculty,, though its offects were less perfectly pro=
pagated by electric non-conductors, . The section of the nerves of the ongun
completely destroyed the faculty, the activity of which was always propgr.
tioned to the energy of the wital powers.

t H(,ncc sevcral of Lhc ovder andtomists mllpd the electric organs of the

.

o
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the number of cells increasing with age, so th'lt HuxTER
counted 470 in a small ammul and. 1182 in a very largc
one. The Nerves, as my own examination of a specimen
preserved in Alcohol tends to confirm, are of extraordinary
size in proportion to the bulliof the organ: they belong
partly to the mamllary and partly to the branchial nerves,
which consequently here are of very unusual size,—a fact
with which the developement of several ganglia in the
third cerebral mass® appears to be intimately related.

§. 407. In the Rays, where the pectoral fins are the
principally developed organs of motion, the electric organs
are connected with them: in the Electric Eel and Silurus
deeh-wus, on tha contrary, they are placed near to the
* chudal vertebre, which there form the chief part of the
locomotive apparatus.  In the Electric Eel, where the
eaudal part of the vertebral column is niuch elongated, as
compared with the abdomen, a tendinous ligament descends
from its vertebrze perpendicularly to the caudal fin; and at
seach side of this ligament are placed a superior large and an -
inferior smu'l portion of “the electric ¢ orgars  The interior
9§ this organ is here alio composed of decussating fibrous
septa, inclosing gehtinous matter, and with their strata
ehiefly arranged in a direction radwting from the vertical
eolumn. (Lab. X. fig. L)

Tlie Nerves of the organ are here much smaller, and,
aceordmg to Hunrten, merely branches of the spinal nerves.
In the Silurus electricus the organ, nccording to GEOFFROY,
eonsisgs merely of a thin stratum ol similar layers extended
longitudinally on each side of the body between the skin
and muscles. The distributions of Nerves to this organ is
interesting®; the lateral branch (§. 304.) of the Branchial
Nerve swelling from space to space lnt,o (mnglld, like the

; S.w wmy Erposition of the Nervous System, "Tab. 11 fig. XXV,
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ganglionic chain of the inferior Classes, and cach Ganglion
giving off two delicate wervous twigs to each layer of the
s £ .

_a ' org'an. ¢ .
It has been already mentioned, (§.60.) that the mani-

: festations of such pqwers dependent on peculiar organs no

2 longer appear in the superior Clagses; the only phenomena
s that can be compared with them present themselves in

e certain organs of sense, e. g. the electric light of the Eyes,

| and the electricity of the skin, in the Caf whilst in Man

| * the magnetic inflience may be considered as a similar,
though refined and modified, appearance.” +

r e
* v Itisinteresting to comparethe manner in which Serpents render their
*  prey motionless by fascination with that in which & Eletric Eel rendérs
* torpid tht small fishes it is about to swallow ; a poiut on which there are
! * some intgresting-experiments by WiLLIAMSON. (Philasoph. Trans. 1775.)

\.'A8 + The electric orgw:s of the Electric Ray and Eel were first; correctly
examined by J. Hosrer. (Philos. Trans. 1773, pact il. 775, partii.) The
most recent and complete deseription of them has, however, been given by

. Rufoirus. (Physiologie, b. i. s. 202) In the Electriq Rays (Torpedo
marmoraks and ocellata) the Spparatus consists in an organ_ placed op each
cide near the cranitm and branchiz, and consisting of sevéa'.l hyndred ver-
‘tical prisms with from three to six sides, plactd close together, extendinggto
the skin both above and bélow, and sonnected with it by cellular substance,

. ~ When examined in the fresh state, or after having been, kept in spirit,

» each prism forms a tube surrounded by vessels and nerves; has thih mem-

P branous parietes, and contains_many

'y Jarinme closely counected together, arranged .in horizontal strata, with an

‘ albuminous fluid in their Interstices. 1f, on the contryry, the prisms be
rapidly dried, the laminw are more easily perceptible, can be more readily
separated, and no Jonger form,tubes,—an appearance that depends merely on
the “écllular “substance surrounding them.  The organs are supplied by
, three large bratiches of nerves‘on euch side, which pass lmrixonuu.lym the
: “tubes, and form plexuses, from fhich branches proceed to the famine in
I3 0 company-with their vessels. “There are also occasional anastomoses ofs the
' “ L nerves on many of the prisms. »The three great trunks before passing to
the electric organs send OFF branches to the ghls: the first of them belongs

. ¢6 the FifthsPait, and the other two to the Pir Vagum.
The clectric organs of thise Rays may be t?mpared to a Vpltaic pile,

.

(according to HuxTrx, 150) thin.

°
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- Secrion IIL Organs of Motion.

§- 408. Inthe lower species of Animals (Wt;rms, Slug:s,
&ec.) we found that the body was frequently without any

whilst those of the Eectric Eel (Gymnotus electricus) form a very complicated
trough apparatus, (Ruporent.) In the latter animal it consists of two
Portions on cach side of the body,—an upper lirger, and n lower smaller one :
the former begins immedintely behind the head, where it is rounded off, and
terminates in a poixt ‘acar the end of the tail. The side next to the spine is
Bat, or a little excavat~d; thet turned towards the surface of the body, con-
¥ex,—it is thickest in the middle. It consists of horizontal laminw running
through its whale length, about one-third of a line apart, and crossed at right
angles by vertical laminw, extending from within outwards (to the surface),
very elosely connected with the horizontal laminz, an forming septa in_ such
elose apprdximation to each other, us to leaye very small intervals which
contain water, , = s
* The lower organ is still more minutely subdivided, and is separated’from
the former only by a thicker horizonta) septums; except towards the surface of
the body, wherely stratum of museles is interposed. ~ © y
+The Intercostal Nerves, 224 in number, ‘(Runoreny,) enter the inner
side of the organ from one extremity to.the other” They are subdivided and
distributed among the lamin from before backwards, fuosculating with each
other. The minute extremities of the Intercostal Nerves, however, pass below
the smaller organ to the skin of the animal, and form very delicate plexuses,
sovering its whole length uninterruptedly. A large branch from the Fifth
Paie of Netves, ejnforeed by a smaller one from the Par Vagum, passes from
before backwards pamllel and close to the Spine to the extremity of the tail,
¢rossing each Intereostal Nerve at right angles, though unconneeted with
Uhem, and s distributed to the muscles of the. Lacke. This. Newe wras de-
seribed by Huster as the Vagus. :

I ¢ Silurus eloctricus, according to E, Grorrroy, [ Annales di Musée,
:"i';";r:*‘f %6, fig. 4,) the electrie organ is phaced below the wholgof “'c‘
PG ¢ anindal, and consists of decussating fivres, to which the Nerve of |

eral line (Par Vagumhis distributed. Cotirn (Régne Amimal, i,

2“?) teseribes it as a faty cellular texture, copiously supplfed with Nervee. -
—T rumlqlor.
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solid parts serving as points of support during mdtion; in
others, on the contrary, asTestacea, Crustacea, and Insects,
in addition to muscles, ¢he effective _orzans of motien, we
also found external shells, or kinds of Skeleton; and, lastly,
in the internal shells of Sevgral Snails and Sepiwe, and the
vertebral-slaped cartﬂages of the ‘Cephalopoda, we met
with a commencement of the vertebral column or true inter-
nal skeleton. As in the inferior species, too, where solid
shells were found within the body, the «soft organs of
motion were in immediate dependence upon them, and
were divided by them into strata, so in the superior animals
there is the most perfect mutual dependence between the
gl(eletox\ and its muscles ;* so much ,so, ‘tbg"t the arrange-
ment of the latter may frequently be at once indicated, if
we have a sufficient acquaintance with the bones, and the
mode of their artieular connection. As the descrietion of
the different skeletons has been already given, ve shall,
partly for the réuson above assigned, and partly because
the minute anatomical description of individual muscles can
bave butt little physiological interes, confine ourssives chiefly
to the examination of the position and action of sncli muscles
as are principally engaged in the peculiar kinds of locomo-
tion of the different animals of the higher Classes. In

erder, lowever, to afford instances of the arringement of
individual "'muscles in different animals, representations have

been attached of the muscles in a Fish, in sope Afphibia,

ina Bird, and in a mammiferous animal without Clavicles,

for which.I may refer ¢ Tab. VIIL XIL XV. XVIIL

and the corresponding explanations. on
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1. Of the Muscles 1'7: Flishes.

§. 409. In Fishes the mu;cuku-%'bre is usually soff,

gelatinous, and colourle§s, in the same manner as in.'the
inferior Classes of Animals, (§. 121.) and in the human

embryo. As the red colour and the greater density of

muscles is dependent on the quantity of .blood contained i
them, this fact indicates a very sparing supply of blood-
vessels to the myscles in this Class; which is so much the.
case, that even an extensive inciSion into the great lateral
muscles is followed by a very slight effusion of blapd. If
We compare this~ circumstance with the vital p]nepomenu
of these organs, we shall be inclined te attribute to their
imperfeet vascularity, and the conseguently less rapid
change of materials, together with the fess complete, cen-,
tricity of the Nervous System, the permanent irritability
of irdividua! parts of the muscles of” Fishes., The muscles,
howeVer;” are not thus gelatinous and colourless in all Fishes:
in the Jarger Fishes, e. g. the Salmon,” I have found them
bright red about the head, immediately below which the
heart'is placed; in the Lamprey, on the contrary, (Petro-
myzon marinus,) they are blackish grey. Generally it is
much more common to find in Fishes layers of muscle
consisting of smaller strata, rather than round:museles with
bellies and tendons; a point in which there is an evident
@pproach. to the fleshy coverings of inferior Classes. (§. 125,
131, 110.) - -

'8.410. The arrangement of the muscles in most Osseous

-

th

lle tail on each side of the vertebral coiumn, which is here
t

Fishes is such, that a large mass* extends from-the head to

1€ principal agent in motion, (§. 161, 162.) and from the :
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form of its Jonﬂs and spmouq processes admits only of lateral
motion : eaeh lateral mas$ of muscle is again divided by the
lateral lmc of ' the body into a superior and an inferior half,

and consists of numerous arch-like bundles of fibres ex- '

tended from the spmpus pracesses to the lateral line. These
bundles are separated from each other by aponeurotic mem-

. bragies; which, as well as the munculur fibres themselves,

are pretty firmly att.ached to the scaly integuments. Besides
these, there are also some longitudinal muscles, in the region
of the posterior spfinous processes, and along the abdominal
surface. (Tab. VIIL fig. XI. 1) It will be casily seen that
the action of one only of the great lateral muscles (Tab.
VIIL fig. X. XIL) will bend the body 7x draw the tail to
one side, while the simultaneous action of both will keep
the body extended. There are not any peculiar muscles
for moving the heh(l ; such, also, is the case as regards the
true (abdominal} Rxbs. The arches suppoxting the Gills,
(thoracic Ribs,) on the contrary, .are provided with distinet

. muscles; which will be noticed in connectien with the
‘organs "of reepu-ahon The pectoral and ab.nom,;ual‘l'ms

are furnished with Elevators, Depressors, Abductors, asd”
Adductors ; (fig. XIL v. fige XL h. i. fig. XIL c.) and all
other Fins with bundles of fibres for their expansion.- (See
fig. XII w. for the dorsal, z. for the anal, and y- for the
mudal, fins.)

§. 4112 Locomotion is effected by this ap'aaratus in such
a way, that the body, supported in the water by the Swim-

bladder, is impelled forwards by the lateral flexion and .

extension of ‘the tail opposed by the resistance of the water.
The anal and dorsal fins serve to increase the extent of

" surface of the body., and add to ‘the force of impulsion ;
“.whenke, also, Fishes with large fius and a laterally com-
. pressed body: swim better than those that are.rounded. The
"mcnnt of the animal in“the wnter is accomplished partly by

A
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the Swimbladder, and. partly hv the povtur‘ll ﬁnc s which
last in the Flying-Fish (T u-rla 91!700(-///':) are- hxgc enonghi
to suppm‘t the .mmml in ghe air for some time * ; m Oswous
I‘xshes, in general, tlloy appear clneﬂy to sex;\'e tbe purpose
of balancing the body. The dment of the animal is prog

doced by the compression of the' swim-bladder and the

condensation or evacuation of the included mr. When the .

swim-bladder is wanting, as in the Sole Genus (Pleuro-
nectes), or is very small, asin the Cobitis Jossilis, the animal
either remains at the bottom, or else swims after the manner
of several Cartilaginous Fishes, lying on one side, and

propelling itselfoJar vertical motions of the tail, in the same’;

manner ‘as other l\ghcﬂ-(lo by its lteral motions and the
actions of the fins, We lave alrea: dy (§. 180.) noticed the
fuct that in the Sole Genus, in mconlunco withethis singular
position pf the body, the upper side has both’ eyes fixed in
it, andai mucly more develope(l than the “lower. . Fishes
qre enabled to leap above.the surface of the water by a
suddon extension of the body 1mmedmtely after it has been
bent %o the\tmost These also with" snalee-like Bodies,

e o els, ‘are capable*of creeping on land, like some

animals of the next Class. .

§. 412. in the Cartilaginous Tishes the arrangement of
thé muscular organs varies in many respects from this
descriptign. In the Rays, for instance, the widé pectoral
fins, moved wpwards and_downwards by long $trata’ of
muscles, suppl§ the want of the swim-bladder, ‘and enable
, the animal to raise itself towards tlfe surface. Here, also,
abcordmg to CuviER, there are three muscles for the motion
of, the” head. In Lampreys, the pectoml and abdominals
fing, together “with their muscles ang swim-bladder, are

wanting : hence they liye almost uniformy in the mud: In (

* According to Hone, it eannot fly far on account of the mpnd exsiced™
tion of, thesGills, ( Compar. Anat. P, 112.) *
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the Genus Ostracion, accoiding to CUVIER, in consequence .
of the immoveable shell which covers the middle of the
body, the great lateral muscles are attached only at the head
and tail. “According to Hore, the Shark is remarkable for -
the rapidity with whicheit swims; so much so, that he cal-
‘ulates that, if not c‘bmpell'eﬁ to rest, it might pass over the
circumference of the globe in thirty weeks. '
Before quitting this subject, [ must notice the remarkable
organs, by means of which certain species of Fishes are
enabled to attach themselves with great force to solid
bodies. The organ in some cases, as in the Echeneis
_remora, consists of a flat plate with transverse grooves,
situated on the upper stirface of the Crdhium; in others,
as the Cyclopterus Zumpus, of a similar plate on the thorax
with tl"ansvefse ridges. In the Echeneis, as faras I could
judge "from a- small specimen preserved in aleohol, the
structure of the organ appeared to be very muscalar. As
to its nature, it/ sust be considered as a repetition of the
suexing surface frequently found in Mollusea; in a word,
as a single though magnified sugking tubercleof a Sépia.
(5. 136.) ey Wk 2 8

. ®s x
-
. .

" 2 Of the’Muscles of Amphibia.

= .

§. 413. In this Class of cold-blooded Animals, as well
asin Fislies, we find a somewhat gelatinous texture, and
but a slight degree of colour, in the muscular fibre ; here,
also, the permanence of muscular irritability is sufficiently

known. With regazd to_the arrangement of individual
f'f-muscleu there is very.considerable diference, as well as in the
siructure of " the skeleton and the manner of locomotion.

VOL. I. AA
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» We may fisst consider Serpents, ‘which, botls in form and
the mode in which they move, naturally come next to:
Fishes. In them, almost in the ’samqmmmer asin Fisl,xes, 5

*(§-409.) the muscles are disposed in flat strata rather than 'S
in rounded bellies, except that here the strata are thinner, :
and chiefly destined for the matiom of *the Ribs, -which in®
Fishes, ‘with the exceptioh of the arches of the Gills, are
motionless. Houmz* describes five such strata of muscles,
and found them extraordinarily developed on the elongated
superior Ribs of the Cobra di Capello. (Tab. XII fig. TI1.)

- Besides these there is also a thin flat abdominal muscle
with a middle tepdon, distinet muscles belonging to the
head, and ulso.n‘x' cles for the dortal and caudal vertebra, *
which, like the musecles of the back, consist of flat bundles

of fibres interwoven with cach other; so that if we chose \

to consider them as distinet museles, it would be an easy 3
matter: toe enumerate as many as Lyoxstw found in the /

Catespillar.  (§ 153.) '

"§ 414, The various motions of these animals ¥re .
effected in th‘_following manner. Iy the most common,—
crawling,™~the vertebral, column forms several S shaped

la{:ral curves ; m shortened, and then again stretched for-

wards, whilst the postegior part of the body is fixed. If

this is rapidly performed immediately as the animal uncoils

itself, it constitutes a leap or dart. If the fore part of the

body is élevated whilst the posterior is fived, the animal -
assumes the erect posture, ‘which is common - with several
poisonous serpents, particularly the formidable Fer de Lance,

but which I have also seen assumed by the small snakes

of this'country. In addition, by nreans of their elevator .
muicles, the Ribs admit of being carried forwards: a . o
motion. whiich assists in the operation _of crawling, <like » "4
that of the legs in many Worms, e. g. tie Scolopendre; in ™

* Loc. citat. p. 113, . g 0

"
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the anterior ;;arts of the body, also, it serves as & respira-
tory motion, similar to that'of the Gills in Fishes; and by'
raising the elongated Ribs of the same parts forms the
hood, as in the Cobra di Capello. (Tab. XII. fig. IIL),
Swimming, in Serpents 4 ip Fishes, is effected by means
of lateral S'shaped ficxures, ‘the body being supported in
the water by the expanded lungs, which have much of the
appearance of Swim-bladders.
§- 415. As to the different Orders of «Amphibia, the
o Clhelonia (Tortoises, &c.) approximate to certain inferior
animals, such as Snails, Bivalves, &c. as far as relates to
their shelly covering, and the power which,they possess of
» cbncealing their heads arid “limbs within. it to a certain
. extent. | Their muscles more resemble those of the higher
* Classes, in possessing a rounded form and having more dis-
tinct tendons : the absence of true dorsal and abdominal
muscles is the singular though necessary consequence of the
unarticulated dorsél and abdominal scuta: it must be
noticed, however, that the two scufa or shells are connected
by thin ausculgr strata;’ which may be compared with the
oblique muscles of the abdomen. 'We have already alluded
(§. 193.) to the characteristic mobility of the Pelvis in”
these animals; and have only to add, that, according to
WiEpEMANN,* there are four muscles on each sille, serving
» to bend it forwards and backwards. The muscles of the
head and neck admit of strict comparison with the luman.
The Longus Colli, placed below tle shell, appears to be the
principal agent in retracting the head; whilst its protru-
sion, “on thé contrary, is effected by a Protrahens Colli
arising from the dorsal scutum. The muscles of the ex-
& 7 tremities in Tortoises, as well as in Frogs, Salamanders;
;B " .ud Lizards, a6 so far'similar to those of Man, hat it is
simost always possiblé to indicate the carresponding muscles
5 Archiv. . Zoologic wid Zootomie, b, St. 2,892,

AAR
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in each, as may be seen in the Frog. (Tab. MII. fig. I. and

‘11.) Asto the muscles of the trynk in Frogs, those of the

Ribs necessarily disappear witn them ; whilst, on the con-
trary, the coccygeal muscles (Tab. XIIL fig. II. 43) are
very powerful, and the sternal and abdominal muscles much
developed. (Fig. L. 11, 12, 14,,15, 16; fig. 1I. 40, 45.)
The Sterno-radialis, which here corresponds to the Pecto-
ralis minor in Man, is remarkable by passing over the
shoulder-joint as over a pulley, is attached to the Radius,

and bends the fore-arm. (Fig.I. IL) In Lizards, the

existence of Ribs and a Sternum having a certain resem-
blance to those of Man'is accompanied by a similar corres-
pondence in tif2 muscles of the trunk. In this Class, alsa,

where the muscles and skin are less closely connected than

in the inferior ones, there are several peculiar cutaneous
muscles, of which the Plates furnish some specimens, (Tab.
XIL fig. I I 13, 44; fig. HLi)  ° |

- 316.  A's to the different modes of locomotion in the

* various Orders, it is, generally speaking, effected in, Tor-

towses, Ligzards, and Frogs, by thealternate advancement of
four fest. , “Salamanders, on the contrary, is well as several
Lizards, walk with the belly touching the ground, their
progression béing aided, as in Serpents, (§. 414,) by lateral

S shaped flexures of the body and tail, the motion being -

intermediate between walking and creeping, and the feet
scarcely contributing more to it than the ribs in Serpents.
Frogs, in which the long hinder feet appear to supply the
want of a tail, usually move by hops, i§ the'tame mainer

. that'Snakes dart forwards by supporting themsslves on the

posterior parts of the body. Many Lizards are adapted for

‘ glimbing on steep surfaces by the gpposition of two and two

fingers (§. 206.); by the length oftheir claws and tail s
or by the soft and ‘clammy surface® of the feet; whies

also, in some cases, ¢. g. in the Gecko, are capable of being

.



p

e ST |

fixed by exhaustion like the foot of Snails, (§. 131.) or the
suction-plates of certain Fishes. (§. 410.) In the Flying
Lizard (Draco viridis or volans,) the power of ﬂlght,
though not to a greater, extent than in the Flymg-l"ish‘. is
the result of the elongatxomof the abdominal Ribs, and the
extension of a membmne between them. Swimming is
rendered possible chleﬁy by the expansion and contraction
of the lungs; and in the Amphibia with elongated bodies
and tails, Salamanders and Lizards, is assiSted and directed
" by the lateral cutvature of those parts, as well as by the
motions of the extremities ; the latter, on the contrary, are

the sole agents in I'rogs and Tortoises. 'I:,he anterior and
posterior extremities in many Amphibia are, in this respect,
: rendered more similar to the fins of Fishes by the existence
of webs between the toes, and at the same time more suited
to this office. The smmmmg of Frogs has, however, many
peculiarities ; the long posterior extremities n;opel the, body,
like the tail in F' nshes, not, however, as in the latter, by
side moyements, but from before backwards,, the thighs
being fully extended, and the heels at the same Gme tufned
towards each other; a necessary consequence of the posi-
tion of the muscles ‘of the thigh, particularly the powerful
Sartorius. (Tab. XIL fig. I. 25.) «

§. 417. I cannot quit this subject without ﬁoncmg the
differences presented by ‘the arrangement and strength of
the musclés of the two sexes in this Class. We have already
frequently had oemxon to observe that in thé male sex the
respiratory, and i m “the female the abdominal, region is most

developed; “and that in the former the extension of the
respiratory function coincided with an increase in the bulk
of the muscles. This is'a fact which, in Frogs for instance,
-extends.its mﬂuence,to every part of the corporeal form, as

will be sufficiently evident by a comparison of fig. I and II.

of Tab. XII.

e



S, Of the Muscles of Birds,
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§. 418. qu rapid circulation of very warm and highly
oxygenated blood, the activity and extent of respiration,
and the perfect state of the Nervous System, appear to be
the essential causes of the simultaneous developement of
the whole locomotive apparatus generally, and of the muys.
cular system particularly, in this Class; a peculiarity in
which we plaiu®; trace an approximation to the order of In.
sects, which, of all the inferior animals, coincides most closely
with this Class, (see §. 188.) The muscular fibre is here
remarkably distinet, even in external appearance, from that
of the preceding Classes : iﬁ:ﬁ‘:_more red; more densc; the
bellses"and tendons of the muscles niore ¢zcidedly separate ;
‘the latter have even a péculiar tendency to ossificaficn,*
andsconsidgrable layers of solid yellow fat are placed be-
tween the mitscles.  Such muscles only as’ are little used
r&emble those of Ampiibia in their softness and want of
colour; e. g. the pectoral muscles of the Gallinz. The
permanent muscular irritability of the p'receding Classes,
however, is incompatible with this active vitality and rapid
change of materials, and, in fact, we find that it exists in a
very slight degree in Birds. o

§- 419. We shall point out only the most importint
peculiiirities in the arrangement of the individual muscles
of Birds, partly because sufficient specimens are given in
the Plates, (Tab. XV. fig. XIII, XTV. XV.) and partly
because the subject has beep amply treated by Vu-g.

* Thix is particularly the vase witly the tendons of the muscles of the Ixg
n the Gralie and Gallinze,

of.
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v’ Azym, CLHML, WiEDEM ANN, and more parnculnrly -

'1 1EDEMANN.®  In accordance with the perfect mobility of

o the cervical, and the. great if not complete fixity of the
k dorsal vertebrae, which have been already noticed in consj-
Sidering the Skeleton of Ibtds, we find a very considerable
number of cervical muscles, often of great length; whilst,
on, the other hand, true dorsal muscles are altogether want-
~ * ing, as in Tortoises. The peetoral muscles, on the con-
trary, are most extraordinarily developeds the largest (ﬁg.

o XIIL x. fig. XV. a.), which is employed in depressing

| the wings, being of enormous bulk. The second (Pecto-
cralis medius) passes over a pulley on the Humerus, and

« " contributes to the elevation of the wing, (ng, XIV. z.) The

- : third { Pectoralis minor) is the smallest, and contributes to
depress the. wing, (fig. XIV. y.) Though smaller, the

< . musecles ‘of the Scapula, as well as the flexors and extensors
of the fore-armn,” may be ¢ tly compared with those of
Man: we musf notice, fzdwever, a small muscle avting

» partly as a tensor of the skin of the wing, and partly as a
flexor; It agises ‘as an accessory portion ¢ the “great
Pectoral Muscle from the Furcula, and runs with a lpng
slender tendon in® the anterior membrane of the wing,
sometimes directly to the joint of the carpus (fig. k_V b.),
and sometimes, as I found in the Falcon, with a secind

*  tendon t§ the upper end of the Radius. It partly serves to

® streteh the anterior membrane of the wingt befween the
upper % fore-arm; and partly to prevent the perfect

extension of the wing-itself. It may be aptly classed with

the Stemoradmlxs of the Frog, (§. 415.) In consequence

»"  _ of the modification of the motions of the fore-arm, and the

&_ : o " o * Zoologiey b ii. s. 277. 370.

4 The postarior one, between the upper 2rm and the trunk is expanded
.. " in like manner by a small cutaneons muscle.

L3
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nearly complete absence of pronation and supination of the
hand, the corresponding muscles. though not quite_oblite-
ra‘.esl, are rendered superfluous.  The jdint. of the . carpus,
too, no longer admitting of flexion and extension, the
muscles of - the radial side serve s adductors, and those on.
the ulnary as abductors,’ (5 298, 229.) ) o
§. 420. . The muscles of the abdomen and ribs do not
present any thing very remarkable: on the other hand,
the peculiar mobiiity of the caudal vertebre is worthy of
notice, and very important in the flight of Birds. There
are elevators, depressors, and several lateral muscles of the
tail. (Fig. XIIL k.1 m.n. 0. p.) The muscles of the thigh
and leg are arranged nearly asin Man; a slender muscle,
however, deserves notice in the thigh, which, arising: from
the Os Pubis, passes over the knee and is connected with the
flexor of the toes. (Fig. XIIL g. g.) As the latter again
passes aver the projection oE&e heel, we sSee the reason
why the toes are necessarily bent simultaneously with every
flexion of the joints of the knee and tarsus (fig. XIIL. b.b.);
a meé‘hanj‘srﬂ' first described and represented by BorELLrL®
T{!‘:re,is no deficiency of cutaneous museles in Birds:- they.
are, in fact, the agents intmi::ing and re-arranging the
plumage. P
§. 421. It'still remains to consider here how the various
postures and motions of Birds are produced by the forma-
tion of the ertremities as_already deseribed, a point on
which much ligit has been thrown by the ingenious inves-
tigations of BoreLLr.  Station in Biids gives ris&ﬁ'o many
inter&sting considerations. The centre of gravity corres-
ponds to the region where the ap't'er'ior extremities are
attached ; partly, because of the size of the Sternum and
Pectoral muscles; partly, because of the weight of the
viscera in that situation (Liver, Stomach, Heart); and.
* De Motw Antmalium, p. 125, Tub. X.
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Instly, because of the extension-and flexion of the neck,,

as well as’ the occasional “concealment of the head Ibeneul".h

the wing. “In addition; the anterier extremities have no
share in supporting the trunk in walking ; whilst the trunk.

itgelf is placed nearly horizon tally. Asa necessary ‘conse-

quence of these circumstances, station on the posterior -

extremities requires that the legs should be directed for-
wards, at the same time that the‘tarsus and toes are elon-
gated. The consequence is either that the feet, of which
“ the surface is extefided by the length of ‘the toes, reach
under the thorax (Tab. XIV. fig. L.); or else, that when
thie legs are shorter, or placed more posteriprly, the trunk

. approaches more nearly to a verticalposition.. This is the

« case, forinstance, in the Penguins and Puffin, and the
only one in which the mode of station on two feet resem-
bles the human. The tendon of the Flexor of the toes
passing over the joints of the knee and tarsus, the. toes
must necessarily be bent whenever those joints are approx-

“ imated, .like the di'vigioxls of an %, by the wéight of 'the
trunk; & cirenmstance by means of which, as weil ag by the
support which the projecting ridge ‘of the Sternum affordy
in some cases, Birds ‘are enzbled to grasp.the twigs on

. which they rest whilst sleeping, and without niaking.any

muscular exertion. But as no support can be derived from
the - Sternum in long-legged Birds, and consequently as a
greater exertion is required to preserve their balance, they

useally rest alternately on one leg, in ordér to gain an
interval of Tepose for the muscles of the other. The knee-

joint of several long-legged wading birds presents a bouy’

Jmob projecting: from the Tibia, which, entering into a
corresponding pit in the Femur, tightens the ligaments bf
the knee, and in fhatmanner favours the extension required

for standing, «

-
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§. 422. DBirds usually walk by the alternate advance-
ment of the two feet; freéquently, however, they seem
-ather to hop, both fegt beiniy firmly fixed on the ground,
and the body propelled forwards by the sudden extension
of all the joints of the legss Birds with sharp claws
almost always hop in this manner ; bending the claws in-
wards SOAG%) protect their edges, and consequently stepping
with less firmness. In seme instances, too, the animal is
assisted by the Tlapping of the wings whilst running, (an
alternate leaping on one foot at a time;) such is the case
with the Ostrich. Climbing depends sometimes on the
peculiar arranvement of the toes, (§ 233.) and at others

is assisted eithen by the bill or the prop formed by the tail.

The swimming of birds is much facilitated by the quantity

of air contained within the body, by the shape of the chest I

resembling the keel of a ship, and by the position of the
fee}r at 'the posterior part of the body {ilke oars, the toes
a:lw being frefjuently conneeted by menibranes.  The oor-
like effect of these we !
‘with theifipembranes .lyi'n clqseotofgethen when “ carried

.

forwards, Wwhilst, on ﬁxmy, they are expanded i

striking backwards. Th on is still farther favoured
in some aguatic Birds hy the vertical position of the tarsus
aind toes in & line with the Tibia; an arrangement, however,
that is unfavourable to walking. (§.233.) Some Birds, the
Swan for instance, expand their wings to the wind whilst
swimming, atd sail in that way sor it like the Holo-
thuria and some Mollusca. (§. 5%.) Diving robably
effaeted, partly by oomprension of the aut-';:ells, and partly
by the impulsion of t‘mﬁ against the surface.
§ 423, Vlight, the ‘

i ' iwlt and most peculiar
motion of Birds, depends partly on fhe-stricture Tl

anterior extremitics already deseribed (§, 227. 229.)3 partly "~

A .

is farther assisted by the toes ©

¢

a—— T o



ot i e86s

on the quafxtity of air cc;ntaiued in the body-; on "l',c
plumage; en the position of the centrg of gravity between
the wings, (§. 419.); .and on the mobility of the caudal
vertebre.  Birds, commencing their ﬂiglft by a Spl‘i"g"-?'
raise themselves by the impulse given to the wings by the
enormous ‘pectoral muscies, in the same manner that Rays
(§- 412) move in water, without any swim-bladder, by the
alternate ascent and descent of. their broad fins, and that
some Tishes, by their large pectoral fins, are enabled for a
time to rise in the air. They guide their flight by the
direction of the feathers of the tail, and in a certain degree
also by the more or less vigorous action. of one or other
wing. They keep themselves suspgnded.’r'fy the expansion
of the feathers of the wingsand tail, as well as by the
dilatation of the internal air-cels; and sink more or less
rapidly by the corpression of the air-cells, and by the quies=
cence of the wings. Hence when the wings are dut little
developed, flightis impossible, as in the @strich, Cisso-
watry, and Penguins; whilst, on the contrary,:jt is extraor-
dinarily rapid, when fivoured by strength of Tauscle” and
the form of the wings. We may calculate vhat certpin’
Birds of prey are cidpable of p‘asik'ing over 600 miles in 10
hours,t a rapidity more than donble that of-the ficetest
Race-Horse. ¢ :

birds with very short legs, the Swilt for inistance, are
% from some high point. >
° v .

- * -+ TIEDEMANN Zoologie, b. i, 5. 361.
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S 422. Birds usually walk by the altérnate advance-
ment of the two feet: frequertly, however, they seem
rather to hop, both fegt being firmly fixed on the ground,
.aud the body propelled forwards by the sudden extension
of all the joints of the legs, 'Birds with sharp claws
almost always hop in this manner; bending the claws in-
wards 50 as to protect their edges, and consequently stepping
with less firmness. In seme instances, too, the animal is
assisted by the fapping of the wings whilst running, (an
alternate leaping on one foot at a times;) such is the case -
with the Ostrich. Climbing depends sometimes on the
peculiar arrangement of the toes, (§. 233.) and at others
is assisted eithen by the bill or the prop formed by the tail. -
The swimming of birds is much facilitated by the quantity -
of air contained within the body, by the shape of the chest
resembling the keel of a ship, and by ¢he position of the
feet at“the ppsterior part of the hody like oars, the toes
also being frequently connected by membranes. The oar-
like effect of these web-feet is farther assisted by the toes - -

‘with_theirlsembranes lying close together when “carried
f;m'wards, Whilst, on the contrary, they are expanded in
striking backwards. This operation is'still farther favoured
in some aquatic Birds hy the vertical position of the tarsus
ahd toes in £ line with the Tibia; an arrangement, however,
that is unfavourable to walking. (§.233.) Some Birds, the
Swan for instance, expand their wings to the wind whilst
swimming, afd sail in that way 80 it like the Holo-
thuria and some Mollusea. (§. 57.) Diving robably
effacted, partly by compression of, the , lls, and partly
by the impulsion of the feet azainst, the surface. o
6. 423. light, the most ilﬂwwult and most peculiar
motion of Birds, depends partfy on the structurg of the-

anterior extremitics already deseribed (§. 227. 229.): partly
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on the quantity of air contained in the body; on the
plumage; en the position of the centrg of gravity between
the wings, (§. 419.); «and on the mobility of the caudal
vertebre. Birds, commencing their flight by a spring,™
raise themselves by the lmgulae given to the wings by the
enormous pecwral muscies, in the same manner that Rays
(§- 412) move in water, without any swim-bladder, by the
alternate ascent and descent ofi their broad fins, and that
some Ilishes, by their large pectoral fins, ure enabled for a
time to rise in the air. They guide their flight by the
direction of the feathers of the tail, and in a certain degree
also by the more or less vigorous action. of one or other
‘wing. They keep themselves suspended oy the expansion
of the feathers of the wings and tail, as well as by the
dilatation of the internal air-ceHs; and “sink more or less
rapidly by the con:press:on of the air-cells, and by the quies-
cence of the wings. Hence when the wings are 'bqt little
developed flight ‘is unposmble, as in the Ostrich, Casso-
. wary, and Penguins; whilst, on the contrary, it is extraor-
dinarily rapid, when favoured by strength of <nuscle” and
the form of the wings. We calculate ihat cerbg{n'

Birds of prey are cdpable of phsmg over 600 miles in 10
hours,} a rapidity more than double that of - the ﬂeetest

Race—Horso

* In order to fly, Birds. vith very short legs, the Swilt for iristance, are
obliged to throw th ves from some high point.

X ._"J\N.V Zoologie, b. ii, s, 361.
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4. Of the Muscles qf Mammalia.

§- 424 In considering the disposition of the Muscles in
this Class, we find, as was also the case with the Skeleton,
on the one hand, approximations to the human type, and

on the other, indisputable, recurrences of simpler forms
© (§.234). The structure and powers of the muscular system
in this, as compared with the preceding Class, are in some
respects not a little inferior. The muscular fibre is not
so dense : it is usually less highly coloured, particularly in.
certain Roden,tia,’,,e. g- Mice, &c.; the tendons are less dis-
posed to ossification, and the irritability of detached portions
is more permanent. ) :

§. 425. The arrangement of the museles in the Cetacea
peculiarly coincides with that of Fishes, in so far as this,—
that the muscl)s of the vertebral colump and ribs are the
most developed, and the principal agents in locomotion ;
that the c.ryical muscles are nefrly obliterated s that
the muscles of the pelvis and posterior extremities
disappear with those P"‘is and that those of the ante-
rior extremities are simplified and curtailed. Such also
is the case vzith the muscles of the extremities in the
amphibious Mammalia; and even in the animals with hoofs,
though in a less degree; for in thenpé[t;hqugh at«the sime
time that thein caudal vertébrm and rbl@'gles are sfwrteneg,
the legs are more perfectly adapted fo'r progression, yet,
the diminution in the number of fingers, their concealment
under the skin, and the presence of-the hoof itself, appear
to ~ender a very delicate mechanism necessary for their
motion. Among the peculiaritiés of the muscular system
in this last Order, we may mention the powerful cer-
vical ligament, ( Ligam. nuche. Tub. XVIII. fig. XVIIL
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49.) whichis farther developed in most Mampmalia than

in Man. In the long-necked animals with hoofs, e. g. °

Horse, Deer, Camel,‘&c. where the spinous processes
of the dorsal veftebrs are found elongated for its attach-

ment, itis of peculiar importance by contributing to’ the

support of the head, and.by its elasticity assisting the
action of the cervical muscles.* ,Asto the motions of the
shdulder, in the absence of a Clavicle, the firm muscular
‘attachment of the Scapula is effected partly by the extended
insertion of the Serratus major anticus, (Tab. XVIIL fig.
XVIL XVIIIL 19.) not only into the Ribs, but also the
transverse processes of the cervical vertebra, and partly by

« the peculiar form of the Trapezius and ‘Pectoral Muscles.

The Trapezius terminates in front in*a bundle of fibres
whicl“unites with the Deltoid, and serves to raise the arm.
(Tab:s X VIIL fig. X VL 10.) The Pectoralis major (Tab.
XVIIL fig. XVIL 20. a.) unites at the central. ridge of
the Sternum with its fellow, (whence some consider both
as & single muscle,) and is:?)ﬁﬁached, as in Man, t the
uppeg part of the, Humerus. A superior ‘portion of its
fibres, howeter, crosses the rest of the mascle, and runs
direct to the Radius, remindi r us at once of the Stespo-
Radialis of the Frog, (§:415.) and of. Lthe smal! flexor
of the Fore-arm in Birds. (§. 419.) ; .

§. 426. In the region of the hip-joint the great fleshy
mass of the Glateus maximus is wanting, whilst the muscles
~moving the, leg and attached to the Pelvis present a very
‘considerable surface in the direction from before backwards.
This is. particularly the case with the Biceps femoris;

= In the same manner mgionnd an elastic ligament serving to open the
shells of Bialies; so 5o the tension of the ligaments of the joints of the
vertebfe in Fishes, orfone or other side, assists in bringing the body straight

~ «when it has keen bent in either direction.
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(Tab. XVIIL fig. XVI. 37,)
membranosus (fiz. XV 36.

whicly, as well as " the Semi-
a.) reaches down the T ibia

considerably below the knee-joint, u;hilst the Rectus fig.
XVL 33) descends directly from the crista of the Ilium to
the Patella. This arrangement not only contributes to
increase their power, but also pfoduces the flattened shape
of the thigh, ‘whicl forms a distinction befween brutes and
Man more decided than in the case of the arm. Tle exten..

sor and flexor muscles for th

e fore-arm (fig. XV, XVIL

XVIIL 22, 23) approach much nearer to the human type,
Of the muscles of the hind feet, the most remarkable yre

the small ones forminz the
power of whiclnsis increased

calf (fiy. XVI 36.); the
by their insertion into the s

long process forming the heel. The muscles of the
fingers and toes are rendered more simple by the deficiency
in the numbers of those parts, and arg distingnished by the

strengtlmf their tendons, part

ieularly ereat jn the flexors,

(fig. XVI. 30.)which are principally conserned in moving

the body. ¢
§ 427, Inn animals with

those which have Clavicles, (

+

claws, and more particularly in

§¢ 267.) the weiieral arrange-

mest of the museles appoactios still more closely to the
human type, thorigh not to the absolute exclusion of various
repetitions of those forms already described. Thus, in the

strong muscles of the sealy ta
approximation to the Cetacen
long, and also in some cases
Opossums, Rodentia, &e. an
of the motions of the tail in

il of the Beaver we have an
and Fishes: in those of the
scaly, tail§ of certain Apes,
approach’ to the iechanism
sevoral ‘Amphibia, - such s

the Crocodile, Chameleon, &ec. So, also, the extraordi-

nardly developed pectoral and

scapular muscles of Bats are °

most clearly repetitions of the pectoral muscles of Birds,
Nay, in the digging and burrowing anime’s, which move in
a denser medium than air, by means of still more forcible

~

-
o

~
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exertionsy we find a similar arrangement, already expressed
in the skeleton, (§. 268, 269.) and still farther favoured
by short but very powerful muscles.

§.428. If we look"to the mechanism of the variou$

A positions and modes of motion in these animals, we shall X
find that the most common i8 station on four legs, kept firm
by the action of their extensor muscles.® Station on two
2 feet+is found only in a few, as Apes, "Jerboas, &c.; and
e even there never as a perfectly natural position: it ap-
proaches, on the ene hand, to the erect posture of Man,
and Gu the other, in Jerboas, &c. by means of the length
of the Tarsus and the projection of the legs forwards, to the
station of Birds. In the latter case, too,’this position is
i facilitated by .the support which the tailafferds. When
« sitting @pright the quadruped rests partly on the tuberosities
% of the Ischia,®and partly, as Man does in standing, on the
*  whole tarsal surface and heels,. though under other eircum-
stances it steps only on-the points of the toes; In the supine
posture the most remarkable cireumstance i;‘f‘the power pos-
sessed by the abdominal and cutaneous muscles<gf enapling
certain animals to roll themselves up, such a the, Hedge-
hog, Armadilloes, and most hybernating animals. Progrts-
sion is usually effected, as“in Lizards, by the alternate
*  advancement of the four legs. The mode of this progres-
sion, howgver, varies: we either find that the n‘ght fore-foot
and_ left hind-foot commence, being followed by the left
fore and right hind foot, which js the Walk; or the right
fote foot is followed by the hind foot of the same side, and
so with the left, forming the Amble; or the right fore and
and left hind foot move together, and are followed by the left
~__ fYoreand right hind foot, the ‘T'rot; or, lastly, a still more rapid
b~ 7, motion, the Gellop, or Leap, is produced by the alternate

« Asthe centre of gratity usually falls soatewhere in the thoracic region,
e 2 peculiar tensida is required in the fore legs. :
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elevation and deposition of tlie two fore followed by the
two hind feet. But few Mammalia employ lateral flexion
of the vertebral column, like fishés and Amphibia, in moy-
ing on land; ﬂlis'is the case, however, in the: progressive
sliding of the "Seal, \Valrus, &e.  The progression of
Sloths is much impeded by their clubhed feet (§- 274. 281,),
as well as by the slenderness and"we ess of their extre-
mities, particularly’ the posterior ones: such also is the case
with Bats, on account of tlie developement of their anterjor
extremities, necessary for flying.

§-'429. When the foot, instead of being merely placed -

onan object, has the power of grasping it, the animal s
enabled to climbs in which it is assisted sometimes, as jn
Cats and Sloths, - by baving retractile claws, at others, ag

in many Apes, by the existence of a prehensile taih The -

power of thus employing the feet we find already possessed
by many Amphibia and Birds: the faciilty of prehension
as subvo’zrvient7 to Teuch, to the carrying of food to the
mouth, &e., i¢on the contrary more pecu'liar to this class,*
particularly.che Rodentia and Apes: the degree of its per-
fection is proportioned (o the extent of smotion’ of the
fingers and extremities; and is most perfect’ when the
Thumb is oppased to the Fingers on'the pesterior as well
4s anferior feet. Digging and burrowing in the ground
are effected,’ sometimes by means of the point of the
stiout; at others by the shovel-like action of the eXtremities,
which are turned outwards and provided with “ powerful
museles. = ' e o
§- 430. There still remain two Kinds of moiip;n, Swim-
mitig and Flying, which, though absolute repetitions of the
movements proper to Fishes, £mphibia, and Birds, differ
Mmaterially in their mechanism from ‘the ‘descriptions given

* Among Birdsit is possessed by Pairots alome.
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under those, heads. As\o Swimming, it is most perfect in
the Palmata, but instead of the Swim-bladder of Fishes
the body is here supported by the accumulation of fluid fat
oroil,’ (§. 160.) and in % less degree by the lungs, which®_

frequently have the appeprance of Swim-bladders; it s W
prapelled ‘by the alternate® dhorizontal motions of the
tail, the rowing motions of the extrgmities apparently con-
tribusing no farther than the action of the Fins of Tishes.
(§- 411) Next to these the quadrupeds with webbed feet,
Beavers, Otters, and Ornithorhynchi, are distinguished for
°tl|q facility with which they swim, or rather rOW, (aecord-
ing to the remark of Hoax;*) nay, the Beaver, by the
alfernate motions of the tail, which is pladed horizontally,
» approaches in this respect to the Cetacea. * =
¢ In thi® Class the Bats are the most peculiarly fitted for
Flying, as well.by the form of their anterior extremities,
* (§-273.) which arefinsuited for walking, as by the arrange-
yuent of the muscles of the arm and shouldery (§. 42%.) and
the existence of a membrane for flying, expitided not oty
»betweeng the fingers, byt also between the afsa and leg,
and leg and taileon eich side. As'flying s hew ungssisted
by the presence of air-cells in the botly, of air in ‘the bones
and of feathers,t the extragrdinary extent. of the flying
= membrane appears to be indispensably necessary$ the flut-
tering of this animal bearing the same reldtion to the
flight of Birds as the mode of swimming in Rays to, that of
Osseons Tishes with swim-bladders. (§- 412) In some
oflrer Mammalia, too, e. g. the Flying Maki, Squirrel,
Phalangers, &e. we find’membranes stretched between the

* Lect. en Comp. Anat. p.100. b
+ According to GroFrrov,ehowever, (Amnales due Mus. & Hist. Nat. &
' xxop. 15,) inthe Gepus Nyeteris there is a receptacle for air between the
muscles anil skin, which, =35 we shall hereafterefind, canbe filled from the
» month, and in some degree supplies the want of nir-cells,

e
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anteriort, and posterior extremitiesy on each =side: they
serve, however, not for the purpose “of flight, but to assist
the animal in leaping, and like 4 parachute to support it
when falling. This organization of the latter species may
'bé correctly compared with the flying membrane supported
by the abdominal ribs of the Flying Lizard. ;

§- 431. It still rempins to take a -closer view of the
peculiarities of the organs of motion in Man; and here it
cammot fail to strike us that the most characteristic is the
erect posture and the corresponding mode of motion, a fact
already adverted to in relation to the Skéleton (§- 283.) and
Nervous System. (§. 337.) Under those heads, however,
we have already: ‘treated of the import of that posture, and
also of the mode in which it results from the structure of
the Pelvis, the position of  the Head, the form of the Heel, -
&e.; and asitis the peculiar business of Hyman Anatomy
to demonstrate the share taken by the miucles of the Back,
Pelvis, "Thigh. and Leg in maintaining it, I think it here
necessary only to mention, that it js the cause of the
incr'eased size and rounded shape by y}iich the mliscles of
the Buttock, Thigh, and Leg in Man are distinguished
foom the cbrr_cspomling"muscles of brutes.

The evidence, however, ofs the more elevated character
of the locomotive system in Man does not consist merely in
the erect posture; nor in the distinction already noticed
(§. 344,) between organs of Touch (Hands) and organs
of Progressicn (Ieet) ; nor in the facty, that thé vertebral
column, which in Fishes formed almost the sole agentin
progression, here so materially lofes that charadter by the
diminution of its size and the eoncealment-of the caudal
wertebra ;. but rather in the cireumstance that it no longer
presents itself as solely and exeiusively devoted to the
purpose of mechanically communicatipg ‘the influence of
the Will to external objects: on the contrary, that motion
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(like tl;eogvlance of th} Eye, §. 402.) is capable of reﬂe(;t-
ing the emotions of the mind, and of conveying meaning
by gesture ;* and, cons«'aqﬁently, as the capability for nume-

rous and varied procesdes of art resalts from the perfectidh

of the pawer of motion, so also motion itself may be éle+
vated to the rank of,an are thistrionic gesture).
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