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PREFACE.

THE obje& of the prefent publication is
to exhibit a concife, but at the fame time
general and [yftematic view, of the ftruture
of the body throughout all clafes of the ani-
mal kingdom. This fcience, which is very
aptly denominated, Comparative Anatomy, af-
fords the moft effential aid in elucidating the
ftructure of the human body, and in explain-
ing the do&rines of phyfiology.

The want of any organ in certain clafles of
animals, or its exiftence under different modi-
hcations of form, ftructure, &c. cannot fail to
fuggelt molft interefting conclufions concern-
ing the office of the fame part in the human
fubje@. Thus our phyfiological reafonings,
which muft neceflarily be partial and incom-
plete, when deduced from the ftru@ure of a
fingle animal or clafs, are extended and cor-

A 3 reted



vi PREFACE.

reted by this general comparative furvey,
and may, therefore, be relied on with the
greater confidence. We are indebted to fuch
inveﬁigatinns‘;fn;'}tf;e "t‘iiﬁ::m;‘ér;vj of ‘the cir-
culation and of the lymphatic fyftem ; for the
elucidation of the fun&ions of digeftion and

generation s, ipdeed,  there s no, branch’¢f
anatomy, or playﬁﬁzlugly which has not received
moft material ‘bengfit from the fame, fonrce,
Hence HALLER has yery, juftly obferved,
that "' phyfiology -has . b?en mere - illuf-
trateq b}f Comparative Apatam}r, than, by ,thﬂ
diflection of the human body R TN IR s S

. The ftudy of Co-mpaira,i;we Anatﬂmy is
moreover of the greatelt -importance in its.
connelion wll;h}(t;_terlnq‘l‘y fcience, and with
that highly interefting purfyit, natural hiftory.
It would be an affront to my readers to enlarge
upon its utility in the former point of view ;.
but I may be allowed to, obferve on the latter
fubjeét, that anatomical  ftruture forms the
only fure bafis of a natural Claflification of
the animal kingdom ; and that any arrange-
ment not founded on this ground-work will,

lead us into the moft grofs and palpable errors.
0 Laftly,
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Laﬁly, th:e ﬂudy npena to the mmd a great
fource ef mtereﬂ: and }'anaf'aé'hen in exh1b1t1né'
fuch l:unneru::n.l;ar and undemabl'e Irpreefa ef
the' exertz]e:n o ee'ntnvanee and defi I} m
the ani maJIIﬂm&!ﬁfe ?liﬁ dxfplafial [tlfml% me—
dlﬁeatmna of parueular parta andg éﬁém, by

h they are adapted te the | eeuhaf eir-
eumﬁaneea of tﬁe ammal ‘and beeeﬂﬁe fubfee-t
vient to its wants, its neceifit ties, or its en_;ey-
ments,

The 1mpertanee nf' the fuh_]e& frem the
above mentioned elreum{’caneea is’ nuw fﬂ
fully recognized, that it begms with _]uihee
to be confidered as an eﬂ'ent:al part of a regu-
lar médical education. Puhhe lectures have
been delivered on it for fome years in Germany '
and France ; and lately the example has been
followed in this metropolis. - Yet a. ﬂmrt'
clementary treatife on the fubject fill remains.

a defideratum *; and I have undertaken the
tranf

% Brasivs has given a colle&tion of the wnrznga of feve-'
ral authors on the anatomy of par ticular animals, in ‘one’
volume 4to, entitled ¢ Anatomia Animalium Figuris ‘wariis
iflufrata, Amitel. 1651, which may [ill be confulted with

A 4 advan-



viil PREFACE. _

tranflation of the prefent work, in order to
fupply this defe@&. The author is well-
known throughout Europe for his fuccefsful
labours in Phyfiology and Natural Hiftory ;
and has a particular claim on the public gra-
titude, for the excellent elementary treatifes,
which he has publifhed, on different branches
of the profeflion. The prefent work will not,
I truft, detra& from his well-earned reputa-
tion.

If any reader fhould think that the author
has treated the fubje& with too much bre-
vity ; the defeét is compenfated by the nu-
merous references to fources of more de-
tailed information, in the works of the beft
and moft approved preceding writers ; parti-

advantage, particularly on account of the plates. Cuvigr’s
Légons d’ Anatomie comparée, in five large o€tavo volumes, form
a very valuable and ufeful repofitory of fa&s in Comparative
Anatomy ; but the fubje& is treated at fuch length, and
with fo many uninterefting details, that the book is by no
means adapted for the ufe of ftudents. There is a moft ad-
mirable defeription of the anatomy of the clafs Birps in
the fourth volume of Dr, Rees’s New Cyclopedia, from the
pen of Mr. MacarTNEY : and it were much to be wifhed,
that we had an account of the whole animal kingdom from
the fame able hand.

cularly
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cularly to fuch as have given good plates of

the parts, which they defcribe. Thefe quo-
tations may afford aflitance even to thofe,

who have made fome progrefs in the ftudy.

I have taken the liberty of adding notes to
fuch parts as appeared defe&ive either from
omiflion, or too great concifenefs ; and I have
placed thefe at the end of each chapter.
Many of thefe are derived from CuvikeRr’s
work, which I acknowledge in this general
manner, to fave the trouble of numerous
references.

A fhort view of the Claflification of Animals
is prefixed, for the accommodation of fuch
readers as may not not underftand enough of
natural hiftory. Brumensacu has pub-
lithed a moft excellent * Manual of Natural
Hiffory,” in German; and there is a fimilar
work in French, by Cuvier, entitled “ 7ab-
leau Elementaire de I Hifloire Naturelle ;"
either of which will be found very ufeful to
beginners,

W. LAWRENCE.
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INTRODUCTION,

CONTAINING

A SHORT ACCOUNT OF THE CLASSIFICATION OF ANIMALS,
' IN WHICH THE TECHNICAL TERMS ARE EXPLAINED:

BY THE TRANSLATOR.

e e e R e

IT is neceflary for me to make a few remarks on the
clafification of this animal kingdom ; as the terms em-
ployed in the work differ occafionally from thofe of the
Linnean {yftem, which has been hitherto chiefly followed
in this country.  And, independently of this circum-
ftance, fuch of my readers as have not particularly at-
tended to the {tudy of natural hiftory, may derive aflift-
ance and information from a fhort {ketch and explanation
of the arrangement of animals according to their anmato-
mical ftructure, withan enumeration of the chief genera

in each order. b odba il
That the Linnean {yftem is expofed to numerous and
well-grounded objections, and that in many inftances it
difregards anatomical ftru@ure, which fhould form the
balis' of a natural clallification, will be readily allowed by
the moft fanguine admirers of it’s illuftrious author,
Yet it muft be remembered, that the general adoption of
this method renders it defirable to deviate from it in as
few inftances as poflible ; f{ince the introdution of new
orders and names mult neceflarily create difficulty and
confufion in the ftudy of the fcience. . The French zoolo-
gifts, whofe f(uccefsful labours in the advancement of
natural
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natural hiftory muft be acknowledged with every due tri-
bute of refpeét, have carried the rage of innovation too
far, in the univerfal rcjection of the Linnean method,
and the unneceflury multiplication of new orders and
genera. ‘L he defelts or errors of any fyftem could not
csufe fo much perplexity and inconvenience as the want
of a generally received ftandard, and the unlimited li-
cence, in which every individual indulges, of fabricating
new claflifications and arrangements. To judge by fome
recent works, we (hould be led to fuppofe, that the
merit of a fyltematic arrangement of animals does not
confift in the fimplicity or intelligibility of the [yftem ;
but is in proportion to the number of newly-created
terms.

The Zoolegie Analytique of DomeriL, (Paris, 8vo. 18:6)
appears to have been conftructed on this principle ; and
recals to our mind the juft and forcible obfervations of
BrLuMENBACH, as exprefled in his admirable work on T/
Varieties of the Human Species. *¢ Alienifimus quidem
“ fum a noftericorum multorum novandi pruritu, qui
“ rebus naturalibus, qua pridem neminibus fuis vel in
“ vulgns notillimis, infignes funt, nova imponendo, miri-
“« ficé fibi placent: qui quidem onomatopoietarum lufus
“ ingentem (tudio hiftoriz naturalis calamitatem attu-
« Jir,” Edit. grd, p. 16.

Animals may be diftributed into two grand divifions ;
thofe which have a vertebral column, and red-blood :
and thofe which have ne vertebre, and are white-
blooded.

In the former divifion there is always an interior fkele-
ton; a f{pinal marrow contained in the vertebral canal;
never more than four members, of which one, or both
pairs are wanting in fome inftances. The brain is con-
tained in a cranium : there is a great fympathetic nerve ;

five fenles ; two moveable eyes; and three femicircular
canals
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eanals in the ear. The circulation is performed by one
muicular ventricle at leafl. There are lymphatic, as well
as blood-veficls. The jaws being placed horizontally, the
mouth is opened by their moving from above downwards,
or from before backwards. There is a continuous alin
mentary canal : peritoneum j liver, {pleen, and pancreas,
two kidneys, and renal capfules; and two tefticles,

The wvertebral animals are fubdivided into the warm
and cold blooded. :

Warm blsoded wertebral amimals have been ventricles,
and a double circulation ; and breathe by means of lungs.
The cranium is completely filled by the brain. The eyes
are clofed by eyelids. The tympanum of the ear is hol-
lowed out of the cranium, and the labyrinth is excavated
in the bone. Befides the femi-circular canals, there is a
cochlea. The noftrils communicate with the fauces, and
allow the paffage of air into the lungs. The trunk is
conftantly furnithed with ribs.

In cold-blsoded wertebral animals the brain never entirely
fills the cranium. The eyes feldom poffefs movesble
eyelids. 'When the tympanum exifts, it is on a level with
the furface of the head. There is no cochlea, The
different parts of the ear are conneéted but loofcly to the
cranium.

The divifion of warm-blooded animals contains two
claffes ; MaMmarLia and Bikps.

The mammalia are viviparous, and fuckle their young
(from which circumftance the name is derived). They

——

* The ornithorbynchus is an exception to thisrule ; as jt pof-
fefles only two officula; and according to our author, athier
animals only poffefs three ; as the or lenticulare is reprefented by
him as an apophys of the incus. .

. have
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have an uterus with two cornua; and the male has 2
penis.

There are two occipital condyles: a very compli-
cated brain 3 four officula auditus, and a fpiral cochlea.
The fkin covered with hair. A mufcular diaphragm fe-
parates the cheft and abdomen. There 15 an epiglottis,
The lower jaw only moves. The fluid in the lateals is
white, and paffes through feveral conglobate glands.
There is an omentum.

BrumensacH eftablifhes the following orders in this
clafs :

I. BiMmanvm. Two handed.
Genus 1. Homo,

II. Quaprunsna, four handed animals: having a fepa-
rate thumb, capable of being oppofed to the other
fingers, both in their upper and lower extremitics.
'Teeth like thofe of man, except that the cujpidati are
generally longer.

1. Simie, apes, monkeys, baboons.
~ 2+ Lemur, macauco.

L. Brapyron4, flow-moving animals.
1. Bradypus, floth.
2. Myrmecophaga, ant-eater.
3. Manis, {caly-lizard,or pangolin.
4. Dafypus ox Tatu, armadillo.

“T'his order forms two in the arrangement of CUVIER.
1ft, TArDIGRADA ; which includes the floths. There
are no incifors in eithex jaw. There is a complicated
fiomach, but no rumination. 2ndly, EDENTATA, tooth=
lefs animals. Some of thefe have no teeth; others want
the incifores and cufpidati. The tougue is long, flender,
and projetile, for fcizing the infecis on which the ani-

mals
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mals feed ; body covered with hard fubftances. The
armadillo, manis, ant-eater, and ornithorbyncus, or duck-
billed animal belong to this order.

IV. CHEIROPTERA, having the fingers elongated for the

expanfion of 2 membrane, which acts asa wing.
Vefpertilia, bat,

V. Grires. Rodentia of Cuvier—gnawing animals.
Have two long and very large incifor teeth in each jaw,
by which they cut and gnaw hard bodies, chiefly vege~
tables. There is a large interval behind thefe teeth,
unoccupied by cufpidati.

1. Sciurus, {quirrel.

2. Glisy dormoufe Myoxus Linn ). |
3. Mus, moufe and rat,

4. Marmota, marmot,

5. Cavia, guinea-pig.

6. Lepus, hare and rabbit.
9+ Jaculus, jerboa.

8. Caffor, beaver.

9. Hyflrix, porcupine.

VI, Ferz, predaceous and carnivorous animals. Very
ftrong and large pointed canine teeth : molares forming
pointed prominences. Short and fimple alimentary
canal, and confequently flender belly.

1. Erinaceus, hedge-hog.
2. Sorex, fhrew.
3. Talpa, mole.
4. Meles, badger.
5. Urfus, bear.
6. Didelphis, opoflum, kanguroo.
7. Viverra, weafels, ferret, polecat, civet,
8. Muflela, fkunk, ftoat, &c.
9- Canis, dog, wolf, jackal, fox, hyena.
a2z 10. Felis,
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10. Felis, cat, lion, tiger, leopard, lynx, pan-
ther, &c.

11. Lutra, otter.

12. Phoca, {eal or fea-calf.

The five firlt genera of this order, form the plantigrada
of CuviER ; animals which reft the whole of the foot on
the ground. They are lefs carnivorous than the others ;
have a longer inteftinal canal, and no cxecum.

The fixth genus forms the Pepivana of the fame
zoologift : as they poflefs a feparate thumb on the hind
extremities only. They have a pouch in the abdomen
containing the mammm, and holding the young in their
early ftate. One fpecies, the kanguroo, (‘didelphis gigan=
tea ), muft however be excepted. That is placed among
the rodentia ; and does not poflefs the {eparate thumb.

The order carnivera of Cuvier, will include from the
wth o the r1th genus: both inclufive, The feal belongs

to his amphilia.

VII. SoLipuncuLa ( felipeda, CuviEr), a fingle toe on
each foot, with an undivided hoof. Large inteltines, and
particularly an enormous czcum. Inciforsin both jaws.

1. Equus, horle and als.

VIIL. Pscora or Bisurca (Ruminantia of CuviEr), a
~ divided hoof. No incifores in the upper jaw. Stomach
confifting of four cavities. Rumination of the food.
Long inteltines.
1. Camelus, camel, dromedary, lama.
2. Capra, fheep, goat.
9. Aautilope, antelope, chamois.
4. Bos, ox, buffalo.
5. Giraffa, giraffe or camelopard.
6. Cervus, elk, deer-kind.
me Mofehus, mulk.
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1X. Berrua, animals of an unfhapely form, and a tough
and thick hide; whence they have been called by Cu-
VIER, packydermata (from mayus thick, and drpua fkin).
They have more than two toes : incifors in both jaws ;
and infome cafes enormous tufks.
1. Sus, pig kind, pecari, babirouffa.
2. Tapir,
3. Elephas,
4. Rbhinoceres,
5. Hippopotamus,
6. Trichecus, morfe or walrus, manati or fea-
cow.
The laft genus of this order, together with the phsca
{feals) conftitutes the Amphibia of Cuvier. Thefe ani-
mals have fhort members adapted for fwimming.

X. CeTacea, whales, living entirely in the fea; and
formed like fithes ; breathe by an opening at the top of
the head, called the blowing-hole ; through which they
throw out the water, which enters their mouth with
the food. Smooth fkin covering a thick layer of oily
fat. No external ear. A complicated ftemach. Multi-
lobular kidneys, larynx of a pyramidal fhape, opening
towards the blowing-hole. Teftes within the abdo-
men. Mamme at the fides of the vulva., Bones of
the anterior extremity concealed and united by the fkin,
{o as to form a kind of fin.

1. Monodon, narwhal, fea-unicorn,
2. Balena, proper whales.
3. Phyfeter,
4. Delphinus, dolphin, porpoife.
Cuvicr diftributes the clals mammalia into three grand
divifions :
1. Thofe which have claws or nails (mammia-
Jéres a ongles)s including the following orders:
a3 bimana,
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bimana, quadrumana, cheiroptera, plantigra-
da, carnivora, pedimana, rodentia, edentata,
tardigrada.

2. Thofe which have hoofs (mammif. a ongles)
including the pachydermata, ruminantia and
folipeda.

3. Thofe which have extremities adapted for
{wimming (smammif. a pieds en nagesire). Am-
phibia and cetacea.

Birps are oviparous ; have a fingle ovary and ovidué;
a fingle occipital condyle; a very large fternum; and
anterior extremities adapted for flying,

They have thice eyelids; no external ear; a cochlea
conical, but not fpiral; a fingle officulum auditus; body
covered with feathers. The lungs are attached to the
furface of the chelt; and penetrated by the air, which
goesall over the body : there ig a larynx at each end of
the trachea ; no epiglotiis. The jaws are covered with a
horny {ubf{tance. 'The chyle is tran{parent ; no mefen-
teric glands 3 nor omentum. No bladder of urine ; the
ureters terminating in a bag throngh which the eggs and
faeces come, viz. the cloaca.

This clafs cannot be diftributed into orders fo clearly
diftinguithed by anatomical charaéters as the preceding
one. DLuMENBacH divides them inro two leading divi-
fions.

(A) TERRESTRIAL Birbs,

Order 1. Acciertres.  Birds of prey; with ftrong
hooked- biils, and large curved talons, a membranous
{ftomach, and fhort ceca.

1. Vultur, valtures.
2. Fal.o, falcon, eagle, hawk, kite.
3. Sirix, owl,

4. Lanius, (hrike or butcher bird,
iL.
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II, LevirostrEs, light billed birds, having a large hollow
bill.
1. Pfitacus, parrot kind,
2. Ramphaflos, toncan.
3. Bucercs, rhinoceros bird,

IIL. Picz, this and the two following orders are ne
clearly charaéterifed.

1. Picus, woodpecker.

2, Fynx, wryneck,

3. 8itta, nuthatch.

& Alcedo, kingsfither,

5. Trochilus, humming birds,

&c. &c.

1V. CorAcCEs.
1. Corvus, crow, raven, jackdaw, magpie, jay,
&c.
2. Coracias, roller.
3. Paradifea, birds of paradife,
4. Cuculus, cuckow,

&c. &c.

V. PasserEs, fmall finging-birds.
1. Alauda, lark.
2. Sturnus, ftarling.
3. Turdus, thrufh, blackbird.
4. Emberiza, bunting,
5. Fringilla, finches, canary-bird, linnet, fpar-
row.
6. Motacilla, nightingale, redbreaft, wren.
». Hirando, {wallows, martins, &c.
8. Caprimulgus, goatlucker.

&c.

a4 VI, Gaz-
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4. Dismedea, albatrofs.

5. Pelecanus, pelican, cormorant.
6. Anas, {wan, duck, goofe.

7. Mergus, goofander.

8. Alca, auk, puffin.

9. Aptenadytes, penguin,

The two clafles of esld-blooded vertebral animals are the
AmrHiBia and FisuEs.

The former, differing confiderably from each other,
have very few common characters; for in different in-
ftances they walk, fly, {wim, and crawl. There is no ex-
ternal ear, nor cochlea; the brain is always very fmall.
The lungs are in the fame cavity with the other vifcera;
no epiglottis, omentum, nor mefenteric glands. Two ova-
ries and oviducts. Cloaca, through which the faeces and
urine are expelled 3 and in which the organs of genera«
tion terminate. Neither hair, feathersy nor mammsee.

Order I. RepTiL1A, having four feet, (‘quadrupeda ovi-
para ).
1. Tefluds, tortoife, turtle.
2. Rana, frog, toad.

3. Lacerta, lizards, crocodile, chameleon, newt,
falamander, iguana, &c.

II. SerrenTid. - No external members; body of an
elongated form, and vifcera of a fimilar fhape. They

are oviparous ; but the eggis fometimes hatched in the
ovidutt. DBoth jaws moveable.

1. Crotalus, rattlefnake.

2. Bea. lmmenfe ferpents of India and Africa,
3. Coluber, wiper.

4. Anguis, blindworm,
5. Arma
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IV. JucuLares; ventral fins in front.of the thoracic.
Y- Guadus, hadock, cod, whiting, ling.
2. Uramgfespus, fargazer.
8- Blennius, blenny.
4. Callionymus, dragonet.
5. Trachinus, weaver.

The animals which have no vertebral column, do not
poflefs fo many common charadters as the vertebral claffes.
Their hard parts, when they have any, are general'y placed
on the furface of the body. The centre of the nervous
fyltem, inftead of being inclofed in a bony cafe, lies in
the fame cavity with the vifcera. The cefophagus is ge-
nerally furrounded by a nervous chord coming from the
brain. "Their refpiration is not carried on by lungs ; and
they have no voice. Their jaws move in various direc-
tions. They have no urinary fecretion.

The invertebyral animals were diftributed by Linneus
into two clafles; infidts and wormy (vermes ). The ana-
tomical ftruture of thefe animals was very imperfeétly
known, when the Swedith naturalift firft premulgated his
arrangement.  Dut the labours of fubfequent zoologilts,
and particularly thofe of Cuvikr, have fucceeded in efta.
blithing fuch ftriking and important differences in their
formation, that a fubdivifion of the Linnean claf-
fes became indifpenfibly neceflary. The infedts of
LiNnEUs are divided into cruflacea and infela :  and the
wermes of the fame author form three claffes 3 viz. mole
lufea, vermes, and zoophyta,

The mollufca derive their name from the foft flefhy na-
ture of their body. This clafs includes thofe pulpy
animals, which may either be deflitute of an external co.
vering ; when they are called mollufea nuda 3 as the lug :
or may be enclofed in one or more fhells, as the fnail,
oyller, &c. when they are termed ieflacea,

Ths
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Ac tording as the fhe!l of the teflaceous mollufea confifts
of a [i ngle convoluted tube; or of two or more feparate
picces, they are called cochlee bivalves, multivalves, &ec.

CrusTacEA poflefs a hard external covering, and nu-
merous articulated members. A long nervous chord,
befet with ganglia. Compound eyes. Antennz and
palpi like thofe of infects. A heartand circulating veflels;
and gills. Teeth in the cavity of the ftomach.

¥. Cancer, crab, lobfer, crayfith, thrimp.
2. Monoctlus.

InsecTs have articulated members and antennz. Thofe
which fly are fubject to what is called a metamorphofis -
they pafs through certain intermediate ftates of exiftence,
before they aflume the laft, or perfe@ form. From the
cgg proceeds the /arva, or caiterpillar: this changes to the
chryfalis, nympha, or auvelia ; from which the perfeét in-
fect is produced. Nervous ifyftem confitting of a chord
befet with ganglia. No hear t nor blood-veflels, Refpi-
ration carried on by means of trachez.

Order I. CoLeorTERA ; haviiag a hollow horny cafe, un-

der which the wings are fol dad.
1. Scarabeus, beetle 5.
2. Lucanus, ftag-be etle.
2. Dermefles.
4. Coccinella, ladybi 1d.
5. Curculio, weevil,
6. Lampyris, glow- worm,
7. Meloe, Spanith-f [y.
ﬂ. quﬂ.fry!irm.r.
9. Forficula, earwi g,

II. HEMmir-



























ON THE BONES OF ANIMALS IN GENERAL., 3

ties of the common fowl they approach to a black
colour °,

§ 3. The ftrutute of the bones is fubjet to
ftill greater variationsj which occur in the diffe-
rent bones of the fame fkeleton, as well as in the
whole fkeleton of particular claffes and orders. In-
ftances may be obferved in the dry and brittle tex-
ture of the air bones of birds ; in the long fibres,
which appear on fplitting the bones of the larger
amphibia and fifhes; in the peculiar tenacity and
folidity of individual parts in fome, cartilaginous
fifhes *.

§ 4. Excepting the crown of the teeth, bones
are univerfally covered with periofteum; and for
the moft part they contain marrow’ internally ;

¢ ApurLrAazer, the vizier of Axeser the Great, has re<
marked this of the fowls at Indore, and Neermul in Berar ;
in his claflical work Ayeen Aklery, vol. 2. p. 72. and Niebuhr
has ftated it of thofe at Perfepolis. Travels, vol. 4. '

(Mr. Hunter is faid to have difcovered that the blackhefs
refides in the periofteum. Rees’s Cyclopedia, Art. Birds.) T,

* For a further account of the differences in the ftruéture
of bones fee note (A) at the end of the chapter.

? The erroneous opinion, which Aristorre held; of the
want of marrow in the bones of the lion; does not reqitire an
exprefs refutation. On that fubje&, as well as on fome other
miltaken aflertions, fee R. Hener apolog. pro Vesavio dd-
verfis Syrvivm. Venet, 1555, 8vo. p. 27.
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Additional Notes on the Firft C’bapfer.

(A) Offification does not go on with equal rapi.
dity in all animals, nor in all the bones of the fame
animal. Thus the offification of the internal ear
of man, and the mammalia, is completed before
any other parts ; and it furpaffes all other bone in
its denfity, and in the proportional quantity of
phofphate of lime, which it contains. In the cetacea,
particularly the balena and phyfeter (',thc black and
white whales, ) this part acquires a denfity and hard-
nefls equal to that of marble. Its fection prefents an
homogeneous appearance, without the leaft veftige
of fibres, cellular texture, or veflels. :

Bones are flow in acquiring their '_rcomple_t:
formation, in proportfﬁn to the r'émbtgﬁe{'s of the
period, at which the' growth of the animal is
finifhed. ~ The fkeleton remains conftantly in a
cartilaginous ftate in fome anim'ql’s";'-_'r foch are the
Jhark, fkate, fturgeon, and all "thdféiiﬁ'mgs, which,

trace of them at the time of birth ; nothing at leaft which
could be compared to their magnitude in a human feetus of
nine months. When we corpare the pelvis, and the whale
mechanifim of parturition in the woman, with thefe of the
female quadruped, the caufe of this difference appears. We
then difcover, why the yielding and overlapping of the large
bones of the cranium, which is chiefly effeéted by the fon-
tanells, is only required to facilitate the birth of the human
feetus, ' [

B 3 from
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from this circumftance, have been denominated
cartilaginous, or chondropterygii.  Although the
bones of other fithes, of reptiles, and ferpents ac-
quire a greater hardnefs, they conftantly remain
more flexible, and retain a larger proportion of
gelatine in their ftruCture, than thofe of warm-
blooded animals.

. The bony texture of the mammalia is not fo fine
and delicate as that of man : it is particularly loofe
and coarfe in the cefacea, where the diftinction of
the fibres is very manifeft, even on the external
furface. In the jaw and the ribs particularly, they
may be loofened by maceration, and become very
obyious, L

The bones of reptiles and fithes have a very
homogeneous appearance, the earthy matter and
the gelatine appearing to be uniformly mingled ;
this is more ftrikingly marked, as we approach to
the cartilaginous filhes, where the gelatine predomi-
nates, and conceals the earth. '

Several animals have no medullary cavities even
in their long bones. This is the cale with the
cctacea, the feal, and turtle. :

The ftruture of the bones of birds fhould be
noticed in this place, They are almolt univerfally
hollow : but their cavities, which never contain
marrow, are filled with air. This organization
unites the advantages of lightnefs and flrength.,
For a further account of it fee the chapter on the

organs of refpiration.
8 P | The



ON THE BONES OF ANIMALS IN GENERAL., 7

' The horn of the ftag is a real bone, as appears
both from its texture, and its component elements.
Its outer part is hard, compa&t, and fibrous : the in-
ternal fubftance is reticulated, but very firm ; and
poflefles no cavities nor marrow. See the chapter
on the fheleton of the mammalia, for the mode of
its formation, &c.

The fhells of the teftaceous animals are formed
of a calcareous fubftance, which is fometimes
laminated ; fometimes as hard and denfe as mar-
ble. Thisis mingled, as in other bones, with a
gelatinous matter, from which it may be feparated
by means of acids. The earth is not dilpofed in
fibres or lamine, as in other bones; but is uni-
formly expanded through the animal fubftance.

The layers of the fhell are formed fucceffively,
as the animal increafes in fize. The exterior or
fmalleft are formed firft: others are fucceflively
depofited on the inner furface of thele; each new
layer extending beyond the margin of the former
one, fo that the fhell, by every addition increafes
in thicknefs and circumference, Are thefe new
layers formed by veflels exifting in the fhell itfelf,
or are they produced by exudation from the fur-
face of the animal? Reaumeur broke the fhell
of fnails, and found that no reproduttion took
place, when he covered the expofed part of the
animal's body ; while the injury was quickly re-
paired, when no artificial obftacle impeded the
efufion of fluids from the furface. This experi-

B 4 ment
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ment seems to prove that the fhell is formed by
depofition from the body of the animal: but there
is an argument equaily ftrong in favour of the ex»
iltence of veflels in the fhell itfelf. Between the
two laft formed layers of the convex fhell of the
oyiler, a confiderable cavity is found, filled with a
fluid, and communicating by a particular opening
with the internal parts of the body, This muft be
deftroyed and reproduced whenever a new lamina
i3 added; and we cannot underftand how fuch
procefles can be effeCted without -arterial and ab-
forbing veffels.

Cruflaceous animals, (crab, lobfter, &c.) have a
fkeleton which furrounds and contains their foft
parts, and which ferves at the fame time the pur.
poles of a fkin. When it has attained its perfet
confiftence, it grows no more: but as the foft
parts flill increafe, the fhell feparates, and is de-
tached, being fucceeded by a larger one. This
new covering is partly formed before the other
{eparates : it is at firflt foft, fenfible, and vafcular ;
but it fpeedily acquires a hard confiftence by the
increafed depofition of calcareous matter.

Some of the mollufra have hard parts in the in-
terior of their body. The common cuttlefith (/zpia
efficinalis ) has a white, firm, and calcareous mafs
of an oval form, and flightly convex on its two
furfaces, commonly known by the name of the
cuttlefifb-bone, contained in the fubltance of its
body. It has no connetion with any foft part,

whence
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whence it appears completely as a foreign body:
no vellel nor nerve can be perceived to enter it}
nor does it receive the attachment of any tendon.
In the calmar (fépia loligo), this body refembles
horn in its appearance ; it is tranfparent, hard, and
brittle. Its form refembles that of a leaf, except
that it is larger; and fometimes that of a {word-
blade. Thefe parts muft grow like fhells, by the
fimple addition of fucceflive layers.

(B). As chemical analyfis has difcovered fome
interefting differences in the conftituent ingredients
of the hard parts of various animals; it feems
right to give a fhort account of them in the pre-
fent place.

The bones and teeth of red-blooded animals,
confift chiefly of pholphate of lime, depofited in
the interftices of an animal fubftance ; which, when
freed from the earthy matter by the immerfion of
the bone in an acid, approaches in its confiftence
to cartilage. This is completely diffolved by boil-
ing in a clofe veffel, and is thereby proved to con-
fift of gelatine. A fmall quantity of carbonate of
lime is mixed with the phofphate; and hence ef-
fervefcence arifes when a bone or tooth is fub-
jected to the attion of acids.

The relative proportions of thefe ingredients in
the general ftruture of bone have not hitherto
been determined with much accuracy; but the
obyvious differences of ftruture and appearance

9 not
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as have no incifor teeth at all; viz. the duck-
billed animal, and the armadillo. 1t is even found
in thofe mammalia, which are wholly deftitute of
teeth ; as the anteater, and the proper whales ™,
It is joined to the neighbouring bones by futures,
which run exteriorly by the fide of the nofe and
fnout, and which pafs, towards the palate, clofe to
the foramina incifiva ®. Its form and magnitude
vary furprifingly in feveral orders and genera of
mammalia. It is {mall in many ferz ; as alfo in

** On this account I prefer the term intermaxillary bone,
to that of os fmciffoum, which is employed by Harrer.—
Braix, in his excellent account of the anatomy of the ele-
phant, calls it o5 palati ; and Vitet os masillaire intérieur.

% In human crania, at leaft thofe of the feetus, and young
children, there is at the fame part a fmall tranfverfe flit
near the foramen incifivum, of which Fairorius gave the
following accurate account in the year 1561: % I find this
divifion to bé rather a flit than a future, fince it does not fe-
parate one bone from the other, nor does it appear exteriorly,
nor join two bones; which is the office of futures.” Obs. Znat.

Hence I was much furprifed to find Vicqp’Azyr in 1780
difcover in this point an unexpe&ed refcmblance between the
cranium of the human fubje®, and of quadrupeds. Mem.
de I' dead. des Se. 1780,

In the celebrated difpute of the 16th centary, whether
Gavrew’s olteology was derived from the fkeleton of man
or the ape, INcrassias argued for the latter fide of the
. queftion, from Gaven’s having afcribed an intermaxillary
bone to the human fubje®. And the fame author, in his
claflical ¢ Cummentarii in Galeni Librum de Qffibus,” Panorm,
1603, fol. particularly points out the parts 3 “ where GaLen,
led aftray by the diffection of apes, deviates from the true
conftru&ion of the human body.”

C 2 the
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mammalia. In the pecora and folidungula they
have a circular margin in front; but the outer
part is deficient behind. In the fere and feveral
glires the outer part of their margin is alfo deficient.
The depth of thefe cavities is equally various. In
many cafes they are fo fuperficial as fearcely to de-
ferve the name of orbit; viz. the mole, and anteater.
Harrer’s affertion, that man poflefles a larger
bony orbit than any animal, is erroneous. The
orbit of the cat is comparatively larger, as alfo that
of feveral makis, (lemur). Sece the delineation of
their crania in Fiscuer’s valuable ¢ Anatomy of
the Maki> Frankfort 1804, 4to *.

§ 21. In mammalia, which have horns, thefe
parts grow on particular procefles of certain bones
of the cranium. In the sne borned rhinoceros, they
adhere to a rough, and flightly elevated furface of
the valt nafal bone. The front horn of the two
horned fpecies has a fimilar attachment ; the pofte-
rior refts on the os frontis '7 ; as thofe of the horned
pecora do. Two kinds of ftruture are oblerved
in the latter : there are either proper horns, as
in the genera of the ox, goat,and antelspe, or bony
produétions, as in the genus cervus, which includes
animals of the deer kind. Thefe are zalfo called

Y

® See note (H) at the end of the chapter.
1 Georrroy in Mémoires de la Societé d® Hifloire Naturelle de

Paris, an. 7. cahier 1.
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liar chara&eriftic of the human countenance 3 which
exifts in every race of mankind, and is found in no
other inflance whatever. Man has alfo the fhorteit
lower jaw in comparifon with the cranium ; the
elephant perhaps approaching the neareft to him
in this charaéter *. The fame bone is further dif-
tinguifhed by the peculiar form and direflion of
its condyle. The articulation of thefe procefles
varies according to the ftruture of the mafticating
organs. They are both fituated in the fame ftraight
horizontal line in the ferz ; their form is cylindri-
cal ; and they are completely locked in an elongated
glenoid cavity, whofe margins are {o extended be-
fore and behind the condyle, that all rotatory mo-
tions are rendered impofiible, and hingelike move-
ments only allowed. This [truture is moft ftriking-
ly exemplified in the badger, where the cylindrical
condyles are fo clofely embraced by the margins of
the articular cavity, that the lower jaw, (at lealt in
the adult animal,) is ftill retained in its fituation,
after the foft parts have been entirely removed by
maceration. In many herbivorous animals (in the
moft extenfive fenfle of the term) thele condyles
are really rounded eminences ; viz. in the elepbant
and beaver. Their furface is flattened in the pecora,
which have alfo the lower jaw narrower than the
upper, {o that the two fets of tecth do not meet
together, when the mouth is fhut; bur are brought

3 See Piner fur les o5 de la téie de P Ef;ﬁﬁﬂﬂ.f in the yﬂﬂl‘nﬂl' |

de f‘éﬂ?ﬁru:, tom. 43+ p- 54 -
inte
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~ into contact by the free lateral motion, which takes
place in rumination. The two condyles lie parallel
to each other in a longitudinal direftion in many
glires ; viz. in the bare, where, (as in the anteater)
the coronoid procefs is almolt entirely wanting.
This procels is on the contrary very confpicuous in
the giraffe. The cetacea have the articular furface
of the lower jaw turned almoft direltly back-
wards * *,

There are on the whole, few other bones in the
fkeleton of mammalia, of fuch various forms as the
lower jaw. The moft anormalous formation of this
bone is the fhovel-like furface of its anterior part
in the duck billed animal.

We have laltly to obferve that the two halves of
the lower jaw are connefted throughout life, in
many mammalia, by a mere fynchondrofis ; which
is eafily feparated by boiling or maceration. This
is the cafe in many fere, glires, and cetacea. They
are confolidated into one piece, as in the human
fubject, at an early period, in the quadrumana, as
allo in the borfe, borned cattle, pig, elcpbant, &ec.

§ 23. The jaws of mammalia contain teeth  *
with

*3 The fingular, but very common error, of confidering the
halves of the lower jaw of the whale, as ribs, has been al-
ready ref'utr:a;} by RosperLeT, de pifeibus, p. 53.

*# See note (K) at the end of the chapter,

+ See note (L) at the end of the chapter.

* See J. G. Duver~ey, Lettre contenant Pf:y'fmr: nouvelles
Olfervations fur I’ Offeologic, Paris, 1639, 4to.

J- J. Kom:er
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§ 24. It is difficult to frame a claffification of
the teeth, which fhall be generally applicable, and
at the fame time intelligible. Their fituation af-
fords perhaps a more eligible bafis of arrangement
than their form, fince that is the fame throughout,
in fome inftances, as the cachalat and porpoife. They
may therefore be diltributed into the three claffes
of front teeth, corner tecth, and back teeth *.

§ 25. 'The front teeth in the upper jaw, are
thofe which are implanted in the intermaxillary
bone, (the tufks of the elephant mult therefore be
included) ; in the lower jaw, fuch as correfpond to
thefe, or to the anterior margin of the intermaxillary
bone, in animals which have no upper incilors.
Their number and form vary confiderably. In the
glires their cutting edge is formed like a chiffel,
particularly in the lower jaw, whence J. Hunter
called thefe animals ¢ fealpris dentata.” 1In fome
cafes, as the beaver, and the domeflic moufe, the
lower ones have remarkably long roots f. _ In the
hare there are two very {mall teeth placed juft be-
bind the large ones. The crowns of the front, as
well as of the back teeth, form flat prominences in
the walrus. The front extremity of the lower jaw,

domefticated horned cattle, and fheep. See Stomzus de
inauratione [pontaned dentium quorundam amimalium in A& liter.
Suecic. vol. 3. p. 83, 1733
* See note (P) at the end of the chapter.
1 See note (Q_) at the end of the chapter.
with
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with its teeth, extends in the dolphin (delphinus
delphis) much beyond the correfponding part of
the upper jaw, contrary to what happens in other
animals. The lower fore teeth of moft mammalia
have a more or lefs oblique pofition ; while in man
they are perpendicular. The orang-outang of Bor-
neo, is the only animal, which at all approaches to
the human ftrufture in this point.

§ 26. The corner teeth (‘canini) of the upper
jaw, lie clofe to the intermaxillary bone ; hence the
remarkable fpiral tufk of the narwbal*, and the
tutks of the walrus belong to this divifion. In
many baboons, and moft particularly in the larger
predacious mammalia, thefe teeth are of a terrific
fize; in the latter animals, the whole profile of the
anterior part of the cranium, forms a continuous
line with thefle teeth;.which is very vifible in the
tiger. - The canine tufk of the babirouffa, which are
very long, and recurved fo as nearly to delcribe a
complete circle, prefent the moft curious f{tructure.
Their utility to the animal, appears quite obfcure,
when their length, diretion, and fmallnels are con-
fidered. The [mall canine teeth, which are fituated

* 1 muft refer to the sth part of my ¢ Delineation of Sub-
jedls, relating to Natural Hiflory ;»° for what 1s there faid on
the queftion, whether the marwha/ has really one or two
. of thefe teeth. (See note (R) at the end of the chap-

ter),
juft
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them bicufpides, and reftri@ts the name of molares to
the latter ,

The molar teeth of firz have the crown en-
tirely covered with enamel * ; while in feveral
&lires, in the folidungula, pecora®, and moft balene,
bony fubftance may be feen at the extremity of the
tooth, intermixed in a tortuous line with vertical
productions of enamel »* *, In many animals, which

? Ifind, that the difference between the bicufpides and
molares, is noticed in the firl anatomical compendiam,
which was compiled from huinan badies, viz. the celebrated
Anatomia partium Corp. human. written by Moxpixi in the firft
half of the fourteenth century. For he enamerates in each
jaw four * maxillares,”” and fix molares,”” befides the incifor
and canine teeth, p. 370, of the claffical edition, which ig
accompanied with Berenaar’s Commentaries. [ have alfo
found, that this diftinGion of the two kinds of grinders, is
noticed in that famous volume of admirable anatomical
drawings, by the incomparable Leonarpo b Vixcy, which
is preferved in his majelly’s library,

* Thisis the cafe alfo in the monQtrous foflile animal incogni-
tum of the Ohio (mammut Obioticum), which has been called
the carnivorous elephant. See the 2d part of “* Delipeations
of Suljedis relating to Natural Hiflory, tab. 19.

* T fay, * feveral ** becaufe in fome, as the marmot, the
whole crown is covered with enamel. :

#* For the internal fru&ure of the molar teeth of pecora,
fee Hovumanx de Offbus Foffiiibus, in the Commentar. Reg. See.
Scient. Gitting. t. 2. p.263. And Scurscer, in Isenvramm
and Rosexmurrer’s * Contributions toawards Anatomy,” vol, 1.

* The fpecifically different forms of the layers of enamel,
in the African and Afiatic eiephants, may be feen in the “ I,-
lineations,” &c. part 2. tab. 19.

® See note (8), at the end of the volume,
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'§ 32. It is remarkable, that the animals of this
clafs conftantly agree in the number of their cervi-
cal vertebre. The giraffe, or the borfe, have neither
more nor fewer than the mole or ant-eater. They
are always feven, as in the human [ubje&t. An un-
expected irregularity has been difcovered by Cu-
VIER 1n the three-toed floth ; it has nine vertebrz
of the neck. In fome cetacea, on the contrary,
there are only fix * ; and, in thefe animals, four or
five are generally confolidated together. The at/as
is diltinguithed in the fere by its immenfe ftrength,
and by the valt fize of its tranverfe procefles #:
the vert. dentata is equally confpicuous for its
{fpinous procefs 1.

§ 33. The number of dorfal vertebrz is de-
termined by that of the ribs, which will be fpoken
of prefently. In the long-necked quadrupeds, as
the borfe, giraffe, camel, and other pecora, as well as
in thole animals whofe head is very heavy, as the
elephant, the fpinous procefles of the anterior dorfal
vertebre are exceedingly long, for the attachment
of the great {ufpenfory ligament of the neck (/iga-
mentum nuche ).

* See note (V), at the end of the chapter.

4 The conne@tion which this ftru&ure has with the teeth
and jaws of thefe rapacious amimals, is pointed out by
EuRachius, De Dentibus, p. 86.

1 See note (W), at the end of the chapter.
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oreater ale, the pofterior clinoid procefles, and
bafilar fofla are formed by the other portion.

The two parietal bones form a fingle piece in
the bat-kind. The fame circumftance occurs in
the carnivera, in the pig, tapir, bippopotamus, and
borje.

The frontal and parietal bones of the elepbant
become conlolidated, at an early period, with all
the other parts of the cranium; fo as to form a
bony cavity, in which no trace of futures can be
difcerned.  The parietal, occipital, and temporal
bones are likewife foon joined into one piece in
the cetacea.

The pig, hippopotamus, tapir, borfe, feal, walrus,
and the rsdentia have the os frontis divided by a
middle future into two portions.

That portion of the os temporis, which contains
the tympanum, is feparated from the reft of the
bone by a future, in the dog, cat, and borfe ; allo
in the ruminantia and rodentia. It is fo com-
* pletely feparated in the cetacea, as to be attached to
the cranium only by foft parts. In the elephant,
where the other bones are confolidated into one
piece, this remains diftint. '

The cranium of the mammalia poffeffes the fame
follzc at its bafis, as are found in the human fub-
ject = they are however much fhallower; and the
eminences, which define them, are much lefs
ftrongly marked than in man. This difference is
very perceptible even in the jimie, where the cavi-

ties

=




ON THE SKELETON OF MAMMALIA, 51

ties which hold the cerebellum, are nearly on a
level with the middle foflze of the bafis cranii ; and
the fella turcica is more fuperficial. The fame faét
is more ftrongly marked as we arrive at thofe
animals, whole general f{trufture deviates more
confiderably from that of man. Thofe mammalia,
which have the occipital foramen fituated at the back
of the head, muft have the fofie cerebelli moved
upwards ; hence that margin of the fofle, which
is pofterior in man, paflfes acrofs the upper part
of the back of the head in thele animals. The
bony projetions, which bound this foffa in fome
mammalia, are defcribed in the chapter on the
brain,

The optic foramina of the elephant commence
from one canal, which receives the two optic
nerves,

The foramen rotundum is fometimes abfent, its
place being fupplied by the fpheno-orbitary fiflure,
(foramen lacerum) e. g. in the elephant and horfe.
The foramen ovale is allo frequently wanting; being
included perhaps in the vacancy left between the pe-
trous portion of the temporal bone, and the body
of the {phenoid. This latter opening does not exift
in the genus fimia, nor in the carnivorous mammalia,
nor in the ruminantia. It is on the contrary very
large in the elephant, and in fome rodentia.

The carotid canal does not exilt in the rodentia ;
but the artery enters at the opening between the

[phenoid and temporal bones,
E2 The
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back part of the cranium in mammalia, - chiefly for
the attachment of the temporal mufcle.

- The fize of the temporal foffa, depends upon the
magnitude of the mufele, which it contains. Hence
it is larger in the carnivera than in any other or-
der; mot only occupying the whole fides and upper
part of the cranium, but being {till further increafed
by prominent bony criffe, growing from the frontal,
parietal, and occipital bones. The two temporal
mufcles are indeed feparated in many of thefe ani-
mals, merely by the parietal ridge, which would
completely cover the cranium.

Thefe ridges are not fo ftrongly marked in any
animals, as in the carnivora : yet they are difcern-
ible in moft of the fimiz. They occur alfo in ani-
mals of the pig kind, and in the other pachydermata.

The occipital crilta is found where the others do
not exift; as it ferves for the attachment of the
mulcles of the neck.

(D) The variations in the fituation of the occi-
pital foramen are important, when viewed in con-
nection with the ordinary pofition of the animal’s
body. In man, who is defigned to hold his body
erect, this opening is nearly equi-diftant from the
anterior and pofterior extremities of the fkull. The
head therefore is fupported in a ftate of equilibrium
on the vertebral column. The angle, formed by
the two lines mentioned by Dausenron, is only
of three degrees,

E 3 Quadrupeds,
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Quadrupeds, which go on all-fours, have the oc«
cipital foramen and condyles fituated farther back,
in proportion as the face is elongated. That open-
ing, inftead of being nearly parallel to the horizon,
forms a confiderable angle with it; which, mea-
fured, according to DauBenToN, is of go degrees
in the borfe. The weight of the head in thefe ani-
mals, is not therefore fuftained by the fpine; but
by a ligament of immenle ftrength, which is either
entirely deficient, or fo weak, as to bave its exift-
ence difputed in the human fubjeét. This ligamen-
tum nuche, or cervical ligament, arifes from the fpines
of the dorfal and cervical vertebrae, (which are re-
markably long for that purpole) and is fixed to the
middle and pofterior part of the occipital bone.
It is of great fize and ftrength in all quadrupeds,
but molt particularly in the elepbant ; where the valt
weight of the head, fo much increafed by the enor-
mous fize of the tufks, [ufficiently accounts for its in-
creafed magnitude. It is bony in the mole, probably
on account of the ufe, which the animal makes of
its head, in difengaging and throwing up the earth.

Animals of the genus fimia and Jemur hold a
middle rank between man, who is conftantly ereét,
and quadrupeds, whofe body is fupported by four
extremities. Their ftrutture is by no means cal-
culated, like that of man, for the conflant mainte-
nance of the erect pofture ; but they can fupport it
with greater facility, and for a longer time than
other animals, Hence, in the crang-outang, the

occipital
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occipital foramen is only twice as far from the jaws
as from the back of the head, fo that DavsenTON’S
angle is only of 37°. It is fomewhat larger in the
other fpecies of fimie ; and mealures 47° in the
lesur.

(E) The two organs, which occupy molt of the
face, are thofe of fmelling and tafting (including
thofe of maftication, &c.). In proportion, as thefe
parts are more developed, the fize of the face,
compared to that of the cranium, is augmented.
On the contraty, when the brain is large, the vo-
lume of the cranium is increafed in proportion to
that of the face. A large cranium and fmall face
indicate therefore a large brain, with inconfiderable
organs of fmelling, tafting, mafticating, &c.; while
a fmall cranium, with a large face, {hew that thefe
proportions are reverfed.

The nature and chara&er of each animal muft
depend confiderably on the relative energy of its
different funétions. The brain is the common
centre of the nervous fyltem. All our perceptions
are conveyed to this part, as a_fenforium commune :
and this is the organ, by which the mind combines
and compares thele perceptions, and draws infer-
ences from them; by which, in fhort, it refletts and
thinks. We fhall find, that animals partake in a
greater degree of this latter faculty, or at leaft ap-
proach more nearly to it, in proportion as the mafs
of medullary fubftance, forming their brain, exceeds

E 4 that,
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credit of qualities, which he does not in reality pofe
fefs. Hence the latter animal has been felected as
the emblem of the goddels of wifdom. The in«
“valuable remains of Grecian art thew, that the
ancients were well acquainted with thefe eircum-
ftances: they were aware, that an elevated facial
line formed one of the grand charaéters of beauty ;
and indicated a noble and generous nature. - Hence
they have extended the facial angle to 9o degrees
in the reprefentation of men, en whom they withed
to beftow an auguft charalter. And in'the repre.
fentations of their gods and heroes, they have even
carried it beyond a right angle, and made it 100°

It muft, however, be allowed, that the facial an-
gle is of chief importance in its application to the
cranium of the human fubjed; and of the guadru-
mana ; as various eircumftances affect the conclu-
fions, which would refult from employing it in other
clafles of mammalia. Thus in the carnivorous, and
fome of the ruminating animals; in the pig, ahd
particularly in the elephant, the great fize of the
frontal finufes produces an undue elevation of the
facial line. In many of the rodentia, as the hare,
&c., the nofe occupies {o large a fpace, that the
cranium is thrown quite back, and prefents no point:
on a front view, from which this time can be.
drawn.

The following are the angles formed, by drawing
a line along the floor of the noftrils, and interfecting
it by another, which touches the anterior margin

of
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four times as large as that of the face; the lower
jaw not being included. The proportion of the
face is fomewhat larger in the negro: and it in-
creales again in the orang-outang. The area of the
eranium is about double that of the face in the
monkeys : in the baboons, and in moft of the carni-
worous mammalia, the two parts are nearly equal.
The face exceeds the cranium in moft of the other
claffes. Among the rodentia, the bare and marmot
have it one-third larger; in the porcupine, and the
ruminantia, the area of the face is about double that
of the cranium j nearly triple in the bippopotamus ;
and almoft four times as large in the horfe. In
reptiles and fifhes, the cranium forms a very in-
confiderable portion of the fettion of the head;
although it is confiderably larger than the brain,
which it contains.

The outline of the face, when viewed in fuch a
fection, as we have jult mentioned, forms in the
human fubjeét a triangle; the longelt fide of which
is the line of junétion between the cranium and
face. 'This extends obliquely backwards and down-
warcs, from the root of the nofe, towards the fora-
men occipitale. The front of the face, or the
~ anterior line of the triangle, is the fhorteft of the
three. The face is fo much elongated, even in the
fimice, that the line of junction of the cranium and
face is the fhortelt fide of the triangle; and the
anterior one the longelt. Thefe proportions be-
come {till more confiderable in other mammalia.

(F) The
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where the temporal and molar bones have only a
flight projeétion inftead of the ufual zygomatic pro-
cefs. This circumftance is fufficiently explained by
the want of teeth, and the confequent want of mal-
tication. The zygomatic future is fo oblique in the
carnivora, that the temporal bone forms the whole
fuperior margin; and the os mala, the inferior
edge of the zygoma.

The zygoma may be arched both in the vertical
and horizontal direftions. A curvature of the lat-
- ter kind indicates the exiftence of a ftrong temporal
mufcle ; while one of the former defcription thews
that the maffeter is large. Both thefe curvatures
are confiderable in the carnivora.

(H) The interval between the orbits is always
{maller in the fimiz than in the human fubjett.
In feveral of thefe, as in the monkeys, properly fo
called, the two orbits are feparated at their polterior
part by a fimple bony feptum. In other mam-
malia, thefe cavities are thrown towards the fide of
the head, and to a great diftance from each other,
by the alcending or nafal procefles of the upper
jaw-bones, which are very large. '
~ In thofe mammalia, which have the orbit open
at its outer and back part, fo as to communicate
with the temporal foffa, (fuch as the earnivora, ro-
dentia, edentata, and pachydermata ) the os male
- merely contributes to the formation of the zygoma,
without being conneted to the frontal or fphenoid

; bones.
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The time of its remaining on the head is one year :
as the period of its fall approaches, a reddifh mark
of {eparation is obferved between the procefs of the
frontal bone, and the antler. This becomes more
and more diltinétly marked, until the connettion
is entirely deftroyed.

The fkin of the forehead extends over the procefs
of the frontal bone, when the antler has fallen: at
the period of its regeneration, a tubercle arifes from
this procefs, and takes the form of the future antler,
being ftill covered by a prolongation of the fkin.
The {tructure of the part at this time is foft and
cartilaginous ; it is immediately invefted by a true
periolteum, containing large and numerous veflels,
which penetrate the cartilage in every direction, and
by the gradual depofition of offific matter, convert
it into a perfect bone,

The veflels pafs through openings in the pro-
jefting bony circle at the bafe of the antler:
the formation of this part, proceeding in the fame
ratio with that of the reft, thefe openings are
contracted, and the veflels are thereby prefled, until
a complete obftruction enfues. The fkin and pe-
riolteum then perifh, become dry and fall off'; the
furface of the antler remaining uncovered. At the
ftated period it falls off, to be again produced, al-
ways increafing in fize.

(K) As the motions of the lower jaw muft be
materially influenced by the form of its condyle,
and
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for the office of maftication, have others, which can
be only confidered as weapons of offence and de-
fence, viz. the tufks of the elepbant, hippopotamus,
walrus, and manati. The large and long canine
teeth of the carnivora, as the lion, tiger, dog, cat,
&c. not only ferve as natural weapons to the ani-
mal, but enable it to feize and hold its prey, and
aflilt in the rude laceration which the food under-
goes previous to deglutition. The fzal, the porpoife,
and other cetacea, as the cachalot (phyfeter macroce-
phalus ) have all the teeth of one and the fame
form ; and that obvioufly not calculated for mafti-
cation. They can only affift in fecuring the prey,
which forms the animal’s food.

(M) Animals of the genus balcena (the proper
whales) have, inftead of teeth, the peculiar fub-
flance called whalebone, covering the palatine fur-
face of the upper jaw : this refembles in its com-
pofition hair, horn, and [uch matters,

The lower furface of the upper jaw forms two
inclined planes, which may be compared to the roof
of a houle reverfed ; but the two furfaces are con-
cave. Both thefe are covered with plates of the
whalebene, placed acrofs the jaws, and defcending
vertically into the mouth. They are paralle] to
each other, and exift to the number of two or three
hundred on each of the furfaces. They are con-
nected to the bong by the intervention of a white
Jigamenteus f{ubltance, from which they grow;

E but
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but their oppofite edge, which is turned towards
the cavity of the mouth, has iis texture loofened
into a kind of fringe, compofed of long and flender
fibres of the horny fubftance; which therefore
covers the whole furface of the jaw. This ftruc-
ture probably ferves the animal in retaining and
confining the mollufca, which conftitute its food.

The teeth of the ornithorbynchus paradoxus and
byftrix deviate very confiderably from thofe of
other mammalia. In the former animal there is
one on each fide of the two jaws: it is oblong,
flattened on its furface, and confifts of a horny
fubftance adhering to the gum. There are like-
wife two horny proceffles on the back of the
tongue : thefe point forwards, and are fuppofed by
Mr. Home to prevent the food from pafling into
the fauces, before it has been fufficiently mafticated.
In the o. byfrix, there are fix tranfverfe rows of |
pointed horny procefles at the back of the palate ;
and about twenty {imilar horny teeth on the cor-
refponding part of the tongue. |

Mr. Home in the Philof. Tranf. 1800, part 2.
1802, parts 1 and 2.

(N) The fubftance compofing thefe tufks, and
commonly called ivory, is certainly different from |
the bone of other teeth. It is, generally fpeaking,
more hard and compaét in its texture. The ivory
of the elephant’s tufk is diftinguithed from all
others by the curved lines, which pafs in different

: directions
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imbedded in the ivory without any opening for
its admiflion being perceptible. It will be fhewn
in a fubfequent note, that thefe tufks are conltantly
growing during the animal’s life, by a depofition
of fucceffive laminz within the cavity, while the
outer furface and the point are gradually worn
away : and that the cavity is filled for this purpofe
with a vafcular pulp, fimilar to that, on which
teeth are originally formed. If a ball penetrate
the fide of a tufk, crofs it cavity, and lodge in
the flightet way on the oppofite fide, it will be-
come covered towards the cavity by the newly
depofited layers of ivory, while no opening will
exift between it and the furface, to account for its
entrance. If it have only f{ufficient force to enter,
it will probably fink, by its own weight, between
the pulp and tooth, until it refts at the bottom of
the cavity. It there becomes furrounded by new
layers of ivory; and as the tufk is gradually worn
away, and fupplied by new depofitions, it will
foon be found in the centre of the folid part of the
tooth. Laftly, a foreign body may enter the tufk
from above, as the plate of bone, which forms its
focket is thin; if this delcends to the lower part
of the cavity, it may become imbedded by the
fubfequent formations of ivory. This muft have
happened in a cafe where a fpear-head was found
in an elephant’s tooth. The long axis of the
foreign body correfponded to that of the cavity.
No opening for its admiflion could be difcovered,

and
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and it is very clear, that no human f{trength could
drive fuch a body through the fide of a tufk.
Philsf. Tranf. 1801. part 1.

(P) The front teeth are the incifores, or cutting-
tecth ; the primores of Linngus. The corner teeth
are the canini ; laniarii of LiNNnEus ; cufpidati of
Mr. HunTer., The back teeth are the MoLArES
or grinders. The term of tu/ks is applied to fuch
teeth as extend out of the cavity of the mouth.

(Q) The ftruéture of the incifor teeth, in the
rodentia, deferves attention on {everal accounts.
They are covered by enamel only on their anterior
or convex furface, and the fame circumftance holds
good with refpectto the tufks of the hippopotamus.
Hence as the bone wears down much fafter than
this harder covering, the end of the tooth always
conftitutes a fharp cutting edge, which renders it
very deferving of the name of an incifor tooth.

This partial covering of enamel refutes, as
Braxke has obferved (Efay on the Struture, &
of the Tecth, p. 212 ), the opinion that the enamel
is formed by the procels of cryftallization.

The incilor teeth of thefe animals are ufed in
cutting and gnawing the harder vegetable fub-
{tances ; for which their above-mentioned fharp
edge renders them particularly well adapted.
Hence Cuvier has arranged thefe animals in a

¥ 3 particular
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tooth ; and can by no means furnifh an argument
for the exiftence of veflels in the fubftance of the
part. -
We cannot help being ftruck with the great
fize of thefe teeth, compared with the others of the
fame animal, or even with the bulk of the animal,
Their length in the lower jaw nearly equals that
of the jaw itfelf, alhough a (mall proportion only
of this length appears through the gum. They
reprefent the fegment of a circle; and are con-
tained in a canal of the bone, which delcends un-
der the fockets of the grinders, and then mounts
up, in fome inftances, to the root of the coronoid
procefs : hence although their anterior cutting
edge is in the front of the mouth, the pofterior
extremity is behind all the grinding teeth. No
animal exhibits this flruture better than the rar,
The beaver allo affords a good fpecimen of it on a
larger {cale. It has been drawn in this animal by
Brake, (Effay on the Structure, e, of the Teeth,
tab. 9. fig. 3.) The tooth does not extend fo far
in the upper jaw; it is there implanted in the inter-
maxillary bone, and terminates over: the firft
grinder.

The obfervations which have been made refpeét-
ing the conftant growth of the incifor teeth of the
glires, will apply alfo to the tufks of the eleplant.
Thefle are hollow internally, through the greater
part of their length, and the cavity contains a vaf-
cular pulp, which makes conftant additions of fuc-

F 4 ceflive
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ceflive layers, as the tufk is worn down. One of
the elephants at Exeter Change is faid to have
nearly bled to death from a fralture of the tufk,
and confequent laceration of the veflels of the
pulp. The tufks of the hippspotamus, and probably
all other teeth of this defcription grow in the fame
manner. Farther and more accurate obflervation
may hereafter fhew, that the fame mode of growth
obtains alfo in other clafes of teeth, when they are
expoled to great friCtion. Something fimilar may
certainly be obferved in the grinders of the horfe,
The tooth is not finifhed when it cuts the gum:
the lower part of its body is completed while the
upper part is being worn away in maflication ; and
the proper fang is not added till long after. Hence
we can never get one of thefe teeth in a perfedt
ftate, for if the part out of the gum is complete,
the reft of the body is imperfet ; and there are
no fangs: on the contrary, when the fangs are
formed, much of the body has been worn away in
mallication. DBraxk alfo afferts that this ftru@ure
is found in the grinders of the beaver, p. gg.

tab. ¢. fig. 4.

(R) This animal is found fo conflantly with
only one tufk, that it has been called in common
language, the fea-unicorn ; and Linnaus has even
given it a fimilar appellation, that of menodon. Yet
there can be no doubt that it poflefles originally
two of thele; one in either juw bone: and that

which
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which is wanting, muft have been loft by fome
accidental circumitanc, as we can eafily [uppole,
(Suaw’s Zoology, volii. p. 473.) Thele tufks
often equal in length that of the animal’s body ;
which may be 18 feet or more: yet they are
always flender.

(S) The diftribution of the enamel, and bony
fubltance, varies in the teeth of different animals,
aud even in the different orders of teeth in the
fame animal.

All the teeth of the carnivora, and the incifors
of the ruminating animals, have the crown only
covered with enamel, as in the human f{ubjecl.
The immenfe foffil grinders of the animal incogni-
tum or mammoth have a fimilar diftribution of this
fubltance.

The grinders of graminivorous quadrupeds, and
the incifors alfo of the horfe have procefles of ena-
mel, defcending into the fubftance of the tooth.
Thefe organs have alfo in the laft-mentioned ani-
mals a third component part, differing in ap-
“pearance from both the others, but relembling
the bone more than the enamel. Braxe has dil-
tinguithed this by the name of cruffa petrofa;
and Cuvigr calls it cement.

The phyfiological explanation of this difference
in flructure is a very eafy and clear one. The food
of the carnivora requires very little comminution
before it enters the ftomach : hence the form of

their
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human fubje@, but it is here divided into as many
feparate fhells, as there are procefles of the pulp:
all of them however inclofed in a common capfule.
The offification commences, as in all teeth, on the
points of the pulp, and extends towards the bafis :
when it has arrived there, the fhells unite together;
and they alfo join at their outer margins. Between
the procefles of the pulp other produétions defcend
from the capfule in a contrary dire&ion; and
depofit; on the furface of the fhells, enamel dif-
tinguifhable by irs cryftalline appearance, and hence
denominated by BrLAKE cortex friatus. When
thefe membranous productions have formed their
portions of enamel, they lecrete the crufla petrofa
within the cavities left between thefe produtions of
enamel. The outer furface of the bone of the
tooth is covered by enamel, which may be com-
pared to that which invefts the crown of a human
tooth, except that it is depofited in an irregular
waving line, in order to render the furface better
calculated for grinding: and the inequalities of
this furface of enamel are filled up by crufta petrofa.
The exterior enamel, and crufta petrofa, (which
may be fo named, by way of diftinguifhing them
from the procefles within the tooth), are formed by
the furface of the capfule.

If then we make a tranfverfe fe&ion of a grind-
ing tooth of the Aorfe or cow, the exterior furface
will be found to confilt of an irregular layer of
crufla petrefa : this is fucceeded by a waving line

of
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of enamel, within which is, the proper bone of the

footh.  But the fubftance of the latter is penetrated |

by two productions of enamel ; in the interior of
each of which is crufta petrofa.

The crulta petrofa which fills thefe internal pro.
ductions of enamel, is fometimes not completely
depofited before the tooth. cuts the gum: hence
cavities are left in the centre of the tooth, which
become filled with a dark fubftance compofed of
the animal’s food, and other foreign matters., This
feldom happen to any confiderable extent in the
grinders of the Jorfe. In the cow and fheep thele
cavities are conftantly filled with the dark adven-
titious matter ; the crulta petrofa being confined to
the exterior {urface of the tooth, and not exifting
even there fo plentifully as in the horfe.

‘The lower grinders of the horfe differ very
much in their formation from thofe of the upper-
jaw.  Offification commences in thele by four or
five points, which increafe into as many [mall
fhells; yet they unite without any procefles of
the caplule pafling down between to form internal
productions of the enamel. This fubftance is
however depofited in a very convoluted manner on
the bone of the tooth, fo that the [ame end is
attained, as if produétions of the cortex ftriatus
had exifted in the centre of the part. The crufta
petrofa fills up the irregularities of this waving line
of enamel. An horizontal fection of fuch a tooth

prefents the three fubfiances arranged within each
other :
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other : the crufta petrofa is external; then comes
the enamel, which includes nothing but the proper
bone of the rooth.

The incifors of the horfe have a produétion of
enamel in their centre; but the cavity, which this
forms, containing no crufta petrofa, is merely filled
by the particles of food, &c.  As thefe procefles of
enamel defcend only to a certain extent in the
tooth, they difappear at laft from the conftant
wear of the part in maftication, This is improperly
called the filling up of the teeth; and hence a
criterion arifes of the horle’s age.

The grinding teeth of the elephant contain the
molt complete intermixture of the three fubftances ;
and have a greater proportion of crufa petrofa,
than thofe of any other animal. The pulp forms
a number of broad flat procefles, lying paraliel to
each other, and placed tranfverfely between the
inner and outer laminz of-the alveoli. The bone of
the tooth is formed on thefe in feparate fhells, com-
mencing at their loofe extremities, and extending to-
wards the bafis, where they are conneéted together.
The caplule fends an equal number of membranous
produdtions ; which firlt cover the bony fhells with
‘enamel, and then invelts them with crufta petrofa ;
which latter fubftance unites and confolidates the dif.
ferent portions. The bony fhells vary in number
from four to twenty-three, according to the fize of
the tooth, and the age of the animal : they have been
defcribed under the term of denticuli, and have

been
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been reprelented as feparate teeth in the firlt ins
ftance. It muft however be remembered that they
are formed on procefles of one fingle pulp.

When the crufa petrofa is completely depofited,

the djfferent denticuli are confolidated together.

The bony fhells are united at their bale to the

neighbouring ones; the inveltments of enamel are
joined in like manner: and the intervals are filled

with the third fubftance, which really deferves the
name beftowed on it by Cuvikr, of cement. The |

pulp is then elongated for the purpole of forming
the roots or fangs of the tooth. From the peculiar
mode of dentition of this animal, which will be
explained in a fublequent note, the front portion
of the tooth has cut the gum, and is employed in
maltication, before the back part is completely
formed, even before fome of the pofterior denticuli
have been confolidated. The back of the tooth
does not appear in the mouth until the anterior part
has been worn down even to the fang.

A horizontal fection of the elephant’s tooth pre-
fents a feries of narrow bands of bone of the tooth;
furrounded by correfponding portions of enamel.
Beiween thefe are portions of crufta petrofa ; and
the whole circumference of the feétion is compofed
of a thick layer of the fame fubftance.

A vertical fettion in the longitudinal dire&ion
exhibits the procefles of bone, upon the different
denticuli, running up from the fangs; a vertical
layer of engmel is placed before, and another behind

each

i
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each of thefe. If the tooth is not yet worn by mal-
tication, the two layers of enamel are continuous at
the part, where the bone terminates in a point;
and the front layer of one denticulus is continuous
with the back layer of the fucceeding one, at the
root of the tooth ; fo that the enamel, afcending on
the anterior, and deflcending on the pofterior fur-
face of each denticulus, forms a continued line
through the whole tooth.  Crufta petrofa intervenes
between the alcending and delcending portions of
the enamel.

As the furface of the tooth is worn down in maf-
tication, the procefles of enamel, refifting by their
{uperior hardnefs, form prominent ridges on the
grinding furface ; which muft adapt it excellently
for bruifing and comminuting any hard fubftance.

The grinding bafes, when worn fufliciently to
expole the enamel, prefent a very different appear-
ance in the Afatic and African elephants. The
procefles of enamel, in the former fpecies, repreflent
flattened ovals, placed acrofs the tooth. In the
latter, they form a feries of lozenges, which touch
each other in the middle of the tooth,

It does not appear, that cruffa petrofa is an effen-
tial part in the grinders of graminivorous animals.
For thofe of the rhinoceros do not poflels it, although
the enamel defcends into their fubftance, and forms
a cavity, which is filled with the food, &c.

Howme and Brake likewife {tate, that it does not
exift in the hippopotamus, where there are internal

11 productions
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one vacancy in each jaw, for lodging the cufpidatus
of the oppofite jaw. There is a vacancy behind
each canine in the bear.

The horned ruminating animals not only want
entirely the upper incifirs, but they are alfo deftitute
of cupidati, except the flag, which has rudiments
of thefe teeth; and the mufk (mgfechus mofechifer )
where they are very long, and curved in the upper
Jaw.

Between the lnmfurs and grinders of the Jor/e, a
very large vacancy is left, in the midile of which a
{mall canine tooth, termed the tu/b, is found in the
male animal ; but very rarely in the female,

The elephant has grinders and two uffs in the
upper jaw ; but the former only in the lower. The
immenfe tulks belong properly to the male animal ;
as they are [o fmall in the female, generally fpeaking,
as not to pafls the margin of the lip, (Corse in
Phil. Tranf. 1799, part 2. p. 268.)

The floths have grinding and canine teeth, with-
out incilors. The dolphin and porpoife have fmall
conical teeth, all of one fize and fhape, arranged
in a continued line throughout the alveolar margin
of both jaws. The cachalot ( Phyfeter macrocepha-
lus ) has thele in the lower jaw only. The teeth of
the feal are all of one form, viz. that of the canine
kind ; conical and pointed.

The narwhal has no other teeth than the two long
tufks implanted in irs os intermaxillare ; of which
one is fo- frequently wanting. A head, in which
Rt G there
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there are two of thefe tufks, is delineated by Dr.
Staw, in his Zoology, from a fpecimen in the
Leverian Mufeum. Thefe tufks are remarkable
for the fpirally convoluted appearance of their ex-
ternal furface. They are hollow internally, and
probably have a conftant growth like the elephant’s
tufks.

(U) The permanent teeth are generally formed
in cavities near the roots of the temporary ones ;
and they facceed to the vacancies left by the dif-
charge of the latter.

A different mode of fucceflion obtains, however,
in fome inftances. The adult molares of the hu-
man f{ubje& are not formed near any of the tem-
porary teeth; but in the back of the two jaws;
from which fituation they advance fucceffively to-
wards the front, in proportion as the maxillary
bones are lengthened in that dire&tion. A fimilar,
but much more remarkable fpecies of fucceflion is
obferved in the grinders of the elephant, where it
was afcertained by the labours of Mr. Corse, who
has explained and illuftrated the fubjeét, in a feries
of beautiful engravings. See Obfervations on the
different Species of Afiatic Elepbants, and their Mode
of Dentition.  Phil. Tranl. 1799, part 2.

We never fee more than one grinder, and part
of another, through the gum in this animal. The
anterior one is gradually worn away by maftication;
its fangs and alveolus are then abforbed : -the pof-
' terior

|
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(X) Moft of the fimie, and even fome, which
very much refemble the human fubjet, as the
orang-outang, which Camper diffelted, (fimia pyg-
maus ), have the facrum formed of three pieces;
which confequently leave only two pair of open-
ings for the paflage of the nerves. Now, as
G aLEN mentions thefe circumftances of the human
facrum, in his work on the bones, it mult appear
very clearly that the defcription could not have been
taken from the human fubjeét ; but was probably
derived, as VesaLius fuppoled, from the ape ; al-
though SiLvius and EusTacHius have endeavours
ed to invalidate this conclufion. See Vesar. Epift.
de rad. Chyne ; allo his great work, De Corp, bun.
Fabricd, p. 99.

‘The true orang-outang (“fimia fatyrus) has a
facrum compofed of five pieces. The elephant has
allo five. See Brair Offeggr. Elephantina, p. 29.

(Y) In monkeys, and even in fuch fimiz as have
no tails, where the os coccygis confifts at moft of
three pieces only ; this bone is perforated by a con-
tinuation of the vertebral canal, and by openings
for the tranfmifion of nerves, This ftru-iure is
alcribed by GaLen to the human coccyx; and
hence VesavLius has derived another argument, to
fhew that GaLEN’s Olteology was not drawn from
the human fkeleton.

‘The orang-outang, like man, has a coccyx com.
pofed of five pieces, mot perforated. Tyson’s
dnat. of @ Pigmy, p. 60

Fhofe
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Thofe vertebrz of the tail of mammalia, which
are neareft to the facrum, are perforated by a con-
tinuation of the canal for the medulla fpinalis.
The lower ones are folid. The want of pelvis ren-
ders it impoffible for us to decide the number of
facral and coccygeal vertebrz in the cetacea: but
the whole number of pieces in the f{pine of the do/-
phin and porpoife is 66.

(Z) Ofiification of the cartilage, which conneéts
the two offa pubis, is fo rare in the human fubjet,
that one cafe only of complete anchylofis of thefe
bones has been hitherto recorded : (SoEMMERRING
de Corp. buman. Fab. tom. 1. p. 22. note ***) al.
though feveral inftances of partial bony union have
been obferved. See SanpirorT, Obf. Anat. Pa-
thol, vol. 2.5 WyNPRESSE de Ancylofi; and Mie
CHELL de Synchondretomia pubis. Amftelod. 1783,
Such an occurrence is not, however, very rare in the

horfe.

(A a) The onithorbynchus paradoxus and biftrix
have ribs of a very fingular firu&ture. Their true
ribs, which are fix in number, confiit of two pieces
of bone; a longer one joined to the fpine, and a
fhorter connetted to the fternum. Thefe are united
by means of a piece of cartilage ; fo as to conftitute
a ftructure, approaching to that of birds. The falle
ribs, ten in number, terminate anteriorly in broad,
flattened, oval bony plates, connelted together by
¢laftic ligaments. Phil. Tranf. 1802, part 1, plate 3.

G 4 (Bb)
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The lower end of the ulna is larger than that of
the radius in the elephant; but this circumftance
occurs in no other infiance.

The radivs and ulna exiit in the /ea/, manati, and

wwhales, but in a flattened form.
- Several genera of mammalia poflefs a hand; but
it is much lefs complete, and confequently lefs
ufeful than that of the human fubje&, which well
deferves the name befltowed on it by Ariftotle, of
the organ of all ergans. The great fuperiority of
that moft perfest inftrument, the human hand,
arifes from the fize and ftrength of the thumb,
which can be brought into a ftate of oppofition to
the fingers, and is hence of the greateft ule in
gralping {pherical bodies, in taking up any objeét
in the hand, in giving us a firm hold on whatever
we {cize ; in fhort, in a thoufand offices, which
occur every moment of our lives, and which either
“gould not be accomplifhed at all, if the thumb
were abfent, or would require the concurrence of
both hands, inftead of being done by one only.
Hence it has been jultly defcribed by ALpiNus as
a fecond hand *¢ manus parva majori adfutriz,”
de feeleto, p. 465.

All the frmi@ poflfefs hands: but even in thofe,
which may be moft jultly ftiled anthropomorphous,
the thumb is {mall, thort, and weak ; and the other
 fingers elongated and flender. In others, as fome
of the cercopitheci, there 1s no thumb, or at lealt it
is cancealed under the integuments; but thefe
| animalg
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In thofe animals, which have five toes, as the
carnivora, &c., that which lies on the radial fide
of the extremity, and is therefore analogous to the
thumb, is parallel with the others; and the animal
confequently has not the power of grafping any
obje&. The laft phalanx in thefe fupports the nail
of the animal ; and fends a procefs into its cavity.
Thefe parts are {o connected that the nail is na-
turally turned upwards, and not towards the
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ground ; fo that its point is not injured in the mo-

tions of the animal. "The phalanx muft be bent in

order to point the nail forwards or downwards.

The order of rodentia have generally five toes :
that which correfponds to the thumb being the
fhorteft.

The elephant has five complete toes; but they
are almoft concealed by the thick {kin.

The pig has four toes; two larger ones, which
touch the ground ; and two [maller behind thefe,
which do nqt reach fo far. There is alfo a bone,
which feems to be the rudiment of a thumb.

The phalanges of the. cetacea are flattened ; not
moveable, and joined together in the fin,

(F{) The length of the femur depends on that
of the metatarfus ; and it bears an inverfe ratio to
the length of that part.

Hence it is very fhort in the horfe, cow, &c.
where the fame miftakes are commonly com-
A 3 mitted
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They have, without exception, only a fingle
condyle, placed at the anterior margin of the great
occipital foramen.  (See note (A) at the end of the
chapter).

Thete is allo, in the whole clafs, 2 bone of a
fomewhat fquare figure, (called by the French o
carré*), by which the lower jaw is articulated
with the cranium on both fides, in the neighbour-
hood of the ear. (See note (B) at the end of the
chapter).

The offa unguis are common to birds with mam-
malia, but appear to be more general in the former
than the latter: they are of confiderable fize,
and muft be diftinguithed from the fuperciliary *
bones which probably belong to the accipitres (or
predacious birds) only.

§ 48. The jaws are completely deftitute of
tecth, (See note (C) at the end of the chapter).
The fuperior maxilla, which is completely im.

]

in its open mouth. But the fame motion is performed by
fome other pifcivorous birds, who are unprovided with this
particular bone. The whole fkeleton of the cormorant is re-
prefented by Corter in the 4th of his excellent plates, which
are attached to his edition of the * Leftiones Fallopii de pars
tibus Similaribus,” &c. Norib. 1575, folio.

* Her1ssanT has given it this name in the Mem. d: I dead.
des Sc. 1748. But Correr has pointed it out in the work

before quoted.
> See Menren’s Olfervations relating to Zoology, p. 125,

H 2 moveable
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diftinguithed by a peculiar flat procefs, which is
direfted upwards and backwards.

§ 55. The fternum of thefe animals is pro-
longed below into a vertical procefs, ("¢riffa) for
the attachment of the ftrong peftoral mulcles.
In the male wild fwan ("anas cygnus ), and in fome
fpecies of the genus ardea, as the crane, this
part forms a peculiar cavity for the reception of
a confiderable portion of the trachea. The crifta
is entirely wanting in the offrich and eaffivvary ;
where the fternum prefents a plane and uniformly
arched furface *.

§ 56. The wings are connefted to the trunk
by means of three remarkable bones ™. "The clavicles,
which are always ftrong, conflitute firaight cylindri-
- cal bones. Their anterior extremities are connected
to the fternum, by means of a bone peculiar to
birds ; viz. the forklike bone, or, as it 1s more com-
monly termed, the merry thought. (Furcula, in

- i

* This peculiarity of ftru@ure is accounted for by ob-
ferving, that thefe birds have not the power of flying.
The wings, which are very fmall, afl:lt in balancing the bedy,
as they run.

" For an account of feveral differences in their fruture,
See Vicq p’Azye in his ¢ Memncires pour fervir a P dnatomie

& Oifeaux,” in the Mem. de ' dead. des Se. 1972, p. 626,
H 4 French
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French la lunette, or fourchette ) *. (See note (E)

at the end of the chapter.)

§ 57. The bones of the wing may be com-
pared on the whole to thofe of the upper extres
mity in man, or the quadrumana; and confift
generally of an os humeri; two bones of the fores
arm ; two of the carpus; two, which are generally
confolidated together, of the metacarpus; one
bone of the thumb; and two fingers; of which
that which lies towards the thumb confifts of two
portions, the other only of one. The moft re-
markable deviation from this firu@ure, in refpeét
to the number, as well as the formation and rela-
tive proportion of the bones, is found in the fin-like
wings of the penguins. All the bones are here of
a very remarkable flattened form, as if they had
been prefled ; there are two fupernumerary bones
at the elbow ; and the bone of the thumb js entire.
ly wanting.

§ 58. The bony ftruture of the lower extre-
mities is more fimple in birds, than in mammalia.
In general it comprechends only the following

* The ofrich and eaffowary have indeed no feparate Sfurcula;
but on either fide of the front of the cheft, an elongated flat
bone, confifting of a rudiment of the furcula, with the clavi-
~cle and feapula confolidated into one piece. y

‘bones,

-
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(B) The os quadratum has a true articulation,
both with the lower mandible and with the cranium.
Another fmall bone is conneéted to it, and refts by
its oppofite end againft the palate. Hence, when
the fquare bone is brought forwards, which it is by
the depreffion of the lower mandible, and in a
greater degree by fome particular mufcles, the fe-
cond bone prefles againft the palate, {o as to elevate
the upper jaw,

(C) The bill of birds may be confidered, in
fome degree, as fupplying the place of teeth;
yet, as none of thefe animals malticate their food,
but {wallow it whole, the bill can only be compared
to the incifors of fuch animals, as ufe them for feiz.
ing and procuring their food.

It confifts of a horny fibrous matter, fimilar to
that of the nail, or of proper horns ; and is moulded
to the thape of the bones, which conftitute the two
mandibles, being formed by a foft vafcular fub.
ftance, covering thefe bones. Its form and ftruc-
ture are as intimately connefled with the habits and
general character of the animal, as thofe of the teeth
are in the mammalia. Hence an enumeration of
its different figures and confiltence, belongs pro-
perly to the department of natural hiftory, where
it forms the foundation of claffific diftinctions.

The accipitres, or rapacious birds, have it very

hard, hooked at the end, and furnilhed with a pro-

cefs on either fide ; calculated, therefore, in all re.
| fpetts,

i
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fpels, for feizing and lacerating their prey. Thofe
of the parrot kind have it allo hard, for bruifing the
firmer vegetable fruits; and the wood-pecker, nu-
thatch, &c. for penetrating the bark of trees.

Thole birds, which take a fofter kind of food,
and which require a fenfe of feeling in the part, for
diftinguifhing their food in mud, water, &c. have it
approaching to the foftnels of fkin. Such are the
duck, fnipe, woodcock, &c.

In feveral claffes, particularly the accipitres and
galline, the bafe of the bill is covered with a foft
fkin, called the c/re, of unknown ufe.

(D) The number of cervical vertebra in birds,
varies from ten to twenty-three; thofe of the back
from feven to eleven. From hence to the tail, they
are confolidated into one piece with the os innomi.
natum. The tail has from feven to nine pieces.

The length of the neck increales in general, in
proportion to that of the legs.

"The cervical vertebra are not articulated by plane
furfaces, but by cylindrical eminences, which admit
a more extenfive motion, as they conftitute real
joints, inftead of fynchondrofes. Four or five of
the upper pieces cnly bend forwards; while the
lower ones are coufined to flexion backwards.
Hence the neck of a bird acquires that double
bend, which makes it refemble the letter S. It is
by rendering the two curvatures more convex, or

mgTe
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wards towards the neck, where they are faltened to
each other by means of a ligament, and have no
connelion whatever with the {ternum.”

MacArRTNEY, in Rers’s Cydopadia. Article
Biwbs, Anatomy of.

* (F) Birds certainly have a fibula, contrary to the
affertion of the author; but it is fmall, and {oon
anchylofed to the tibia.

The lower end of the bone, which anlwers to
the tarfus and metatarfus, forms as many procefles
as there are toes ; and each of thele has a pulley,
for articulation, with its correfponding toe.

The vaft length of the leg in the wading birds
(gralle ), the oftrich, and cajiwary, is produced by
the tibia, and commeon bone of the tarfus and meta-
tarfus; for the femur is comparatively fhort,

« The flork, and fome others of the gralle,
which fleep ftanding on one foot, poflefls a curious
mechanilm, for preferving the leg in a ftate of ex-
tenfion, without any, or at leaft with little mufcular
effort. There arifes from the fore-part of the head
of the metatarfal bone, a round eminence, which
pafles up between the projections of the pulley, on
the anterior part of the end of the tibia. This
eminence affords a fufficient degree of refiltance to
the flexion of the leg, to counteract the effett of
the olcillations of the body, and would prove an
infurmountable obftruttion to the motion of the

joint,
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refemblance to the horfe’s hoof, in the mode of its
conneftion with the jaw. The cavity, containing
the brain, is extremely {fmall, in comparifon with the
fize of the fkull; the greateft part of which, in the
turtle, is occupied by the large lateral hollows,
holding the eye, and the powerful mufcles that
move the lower jaw. (See note (A) at the end of
the chapter.)

§ 61. The trunk is confolidated with the two
great fhells of the animal ; the dorfal vertebra and
ribs being attached to the upper, the fternum being
fixed in the lower or abdominal fhell. The upper
bony covering, or that of the back, confifts of about
fifty pieces; which are partly connelted together
by real futures,

§ 62. The fame bones are found in the pelvis
of thefe animals, as in the mammalia ; but the proa
portion of their relative fize is inverted. For in-
{tance, the offa pubis are fo deep and broad, that
they form the largeft flat bones in the whole fkele-
ton, while the ilia are the fmalleft.

§ 63. The form and pofition of the fcapula
and clavicle are the molt extraordinary. The for-
mer has a moft anomalous fituation towards the
under part of the animal, juft behind the abdominal
fhell ; the latter confilts of two pieces, joined at an
acute angle, to which the humerus is articulated.

5 $ 64
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§ 64. Frogsand toads® have no teeth?, Their
fpine is fhort, terminates behind in a ftraight and
fingle bone, which is received into the middle of
the fomewhat fork-like os innominatum.

§ 65. They have no ribs; but the dorfal ver«
tebrac are furnithed with broad tranverfe procefles.
The fcapula, which is thin and flaf, and 2 pair of
bones, correfponding to the clavicle, are joined to
the {ternum.

§ 66. The bone of the fore-arm and of the leg
have a peculiarity of ftru@ure, in thefe animals,
which deferves obfervation. Thefe bones confift
of a fingle piece, which is folid in the middle, but
divided at either extremity, into two conical por-
tions, having manifeft medullary cavities *.

* Skeletons of the frogs and toads of this country (Ger:
many), may be feen in the well-known chef d’ceuvre of
Roxrsew, “ De Ranis Noflratibus.” The fingular fkeleton of
the rana pipa (Surinam toad), is accurately deferibed and
delineated in the firft fafcic. of Profeffor Scunsiner’s Hiffor,
Ampbibior. It is particularly diftinguifhed by the large la~
teral procefles of the facrum, and by a bony cavity (cifla
Sehneid,) of wnknown ufe, placed behind the fternum, and
belonging exclufively, as it thould feem, to this animal,

. * It mult be underftood, that we fpeak here of real teeth ;
and not of what are called the denticulated margin of the
jaws. ;

* See Troya’s “ Memoir, concerning the fingular Struure of
the Tilia and Ulna in Froge and Toads ;" in his ¢ Experiments on
the Regenerationof Benes,” in Italian, Naples, 1779. p. 250.

1 § 67.
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§ 70. The ferpents™ have an upper jaw, un-
connected with the relt of the fkull, and more or
lefs moveable of itfelf.

- § 71. We find in their teeth, the important
and clearly defined difference, which diltinguifhes
the poifonous [pecies of ferpents, from the much
more numerous innoxious tribes.

The latter have, in the upper jaw, four maxillary
bones, beflet with [mall teeth, which form two rows,
feparated by a confiderable interval from each
other. One of thele is placed along the front edge
of the jaw; the other is found more internally, and
is fituated longitudinally on either fide of the
palate.

The external row is wanting in the poifonous
fpecies ; which have, in their ftead, much larger
tubular fangs, connected with the poilon bladder,
and conltituting, in reality, bony excretory duéts,
which convey the venom into the wound, inflited
by the bite of the animal .

of the Niley is defcribed by S. Vesuincius, in his Obferv.
Anat. p. 43 ; and in the alligator, by Poomigr, in the Memoires
de Trevoux, of January 1704.

" Skeletons of feveral inakes are contained in the work of
Mever, above quoted.

** Specimens are delineated, for the fake of comparifon, in
the 4th part of my * Delineations,” &c. tab. 37, where the
heads of a rattlefuake (crofalus) and a boa, are reprefented
with their mouths open.

2 s ?E-.
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§ »2. It appears, in general, that the number
of vertebra in red-blooded animals, is in an inverfe
proportion with the fize and ftrength of their exter-
nal organs of motion. Serpents, therefore, which
entirely want thefe organs, have the molt numerous
vertebrze ; fometimes more than 3co. (See note
(B) at the end of the chapter).

The laft vertebra of the tail, in the rattle/nake,
are broad, and covered by the firlt hollow pieces
of the horny rattle : the fucceeding portions of this
fingular and myfterious organ *, are conneted to
each other in a moft curious way. |

§ 73. Serpents poflefs by far the greatelt num-
ber of ribs; which amount, in fome, to 2350 pairs.,
It is neceflary to mention here the coffe frapulares
of the cobra di cabels (coluber naie ), which enable
the animal to inflate its neck *.

" Tor the probable ufe of this organ, which belongs fo
exclufively to the rattlefuake ; and for the affiltance, which it
may afford to this inative animal, by drawing towards it
the frightened birds (which, indeed, may have given rife to
the ftories concerning its fuppofed power of falcination).
See Voiar’s Magazine, for the newefl Occurrences in Natural
Hiflory, vol. 1. p. 37. * On the falcinating power of the
rattlefnake, particularly with refpeé to a work of Dr. Bar-
ton’s,” in German.

 This is alfo the cafe with other fpecies of the coluber;
namely, the Egyptian coluber haje, which can dilate its neck

~very confiderably, when enraged.

13 Serpents
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in fithes of an elongated form; viz. in the ee/,
which has above one hundred. ‘The porpore,
which has no organs of motion, which deferve
mentioning, has between fixty and feventy.

Birds, which have fuch vaft power of locomotion
by means of their wings, have very few vertebre,
if we confider the anchylofed ones as forming a
fingle piece. And the frog, with its immenfe hind
extremities, has a very fhort fpine, confifting of
{till fewer pieces.

(C) The occiput is connetted to the atlas by a
fingle condyle in the crocodile and turtle : in the
lizard and tortoife there is aflight appearance of di-
vifion into two furfaces: in the frog and foad there
are two condyles; and in the ferpents there are
three articular furfaces on a fingle tubercle.

The condyle of the turtle being deeply imbedded
in the atlas, the motions of the articulation muft
be limited : the protraltion and retration of the
head in this animal is effeCted by the flexion and
extenfion of the vertebra: of the neck.

The lower jaw is articulated with an eminence of
the cranium in the /lizards, turtles, frogs, falaman-
ders, blindworms, (anguis fragilis ) and amphisbana ;
befides the crocodile in which the author mentions
it. This bony eminence, is compared by Cuvier
to the os quadratum of birds. The lower jaw only
is moveable in thele animals. Its articulation in

14 the
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are contained in alveoli. In many genera of fifhes,
the teeth are formed by procefles of the jaw-bones
covered with a cruft of enamel. In moft of the
fharks, the mouth’ is furnithed with very numerous
teeth for the fupply of fuch as may be loft, The
white [bak has more than two hundred, lying on
each other in rows, almoft like the leaves of an
artichoke. Thofe only, which form the front row,
have a perpendicular direction, and are completely
uncovered. Thofe "of. the fubfequent rows are,
on the contrary, lmaller ; have their points turned
backwards, and are covered with a kind of gum,
Thefe come through the covering fubftance, and
pals forward when any teeth of the front row are
loft &, It will be underftood from this defeription,
that the teeth in queftion cannot have any fangs.

The faw-fith only (fgualus priftis ) has teeth im-
~planted in the bone on both fides of the fword-
fhaped organ, with which its head is armed.

In fome filhes the palate, in others the bone of
the tongue (as in the frog-fi/b ), in others (as in
feveral of the ray-kind) the aperture of the mouth
forms a continuous furface of tooth . (Seenote
(A) at the end of the chapter.)

§ 7.

4 See Hertssant in the Mem, de P Acad. des Sc. de Paris,
1749s p~ 155. And W. Anore in the Philsf. Tranf. vol. 74.
p- 274-

* One of the'molt furprifing formations about the mouth

occurs



124 CHAPTER V,
§ #8. In the long fhaped fithes with fhort fins,

the {pine confilts of a proportionally greater number

of vertebra; of which the eel, for inftance, has
more than 100, and {fome fharks even more than
200:. The main-piece, or body, as it is called of
thele vertebiee, is of a cylindrical figure, with a
funnel thaped depreflion on both furfaces, and con-
centric rings, which are faid to vary in number,
according to. the age of the animal. ‘The fpinal
marrow pafles above thefe, in a canal formed at
the roots of the fpinous procefies.

The ribs are articulated with what_are called
the dorfal vertebrae in moft of the fpinous fifhes;
but in fome they are without this conneétion ; and
in the cartilaginous fithes proper ribs cannot be
faid to exilt.

§ 79. Of the peculiar bones, which ferve as a
bafis for the fins, that of the petoral fin. may be
compared to the fcapula, and that of the abdominal
in fome meafure with the os innominatum®,

' § 8o.

k -

oceurs ina Welt Indian 'fpecies of fate (rata flagellum) : it
is deferibed and delineated in the Philsfl Tranf. vol. 1g.
p- 674. by Sroaxe, as the tongue of the animal. The {pe-
cimen, which I poffefs, confilts of a flat bone, about five
inches long, two broad, and of the thicknefs of the thumb.
It is compofed of 15 curved portions, eonneéted together
lengthwife ; and each of thefe arches is covered above

with 6o fmall teeth, which lie clofe together.
¢ I poflefs a fpecimen of the fingular bone, relating to this
fubjed,

EThean a
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§ 8o. Laftly, many fithes are furnithed with
merely mufcular bones (oficula mufcullorum of
ArTEDI) which are fometimes bifurcated, are al-
ways fituated among the mufcles, and facilitate
their motion.

Additional Note to the Fifth Chapter.

(A) Great variety exifts in the teeth of fithes;
and their {trutture, formation, and mode of growth
have been but imperfectly explained hitherto.

Many fithes have fimple teeth, formed of a bony
fubftance, covered by enamel, and probably formed

=% -

fubje@, which has been reprefented in the Mufeum Wormia-
mumy p. 270, in the Mufeum Regium of Facobaus, and in
. Ovearivs, Gottorf. Kunfikammer ; and which, for a long
time has been confidered as a very obfcure fubjed. It is
thick, of a roundilh flat form, and nearly refembling a
fmooth chefnut in form and fize. It forms on one fide a
_bony point ; and on the other is articulated, by means of a
very remarkable ginglymus, with two fmall bones of diffe-
rent magnitude, and refembling the point of an arrow. It
belongs moft probably to an Eaft Indian chatodon, (probably
to the Ch. arthriticus Scunein) ; the larger picce being the
bafis of the back-fin, 2nd the fmaller confituting the firlt
radii of that fin. Sece W. Brrr’s Defeription of a Chetodon,
called by the Malays, Ecan Bonna, in the Philol. T'ranf, 1793
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CHAPTER VL

ON THE (ESOPHAGUS AND STOMACH.

§ 8r1. AFTEE. the comparative view, which we
have now taken, of the fkeleton, as influencing the
general form of the red-blooded animals, we pro-
ceed to confider the other parts of the animal
ftruture, and their funétions, The ordinary divi-
fion into four claffes of fun&ions may be here re-
tained, as fufficiently applicable on the whole,
although it is in ftri¢tnefs fubjett to much limita-
tion. The particular clafles of animals will be
confidered in the fubdivifion of each chapter, ac-
cording to the arrangement molt ufually followed
in teaching zoology.

§ 82. The natural functions, as they are called,

which include, in their moft extenfive fenfe, the

whole procels of nutrition, very properly take
the lead on this occafion. In the firft place, they
exift in all claflfes of animals without exception ;
they are indeed common to plants and animals :
fecondly, the peculiar mode of their performance
in animals, conftitutes the moft diftinguifhing cha-
rafler of an animal. For they [eek their food by

voluntary

i e |y el g




ON THE ESOPHAGUS AND STOMACH. 129

voluntary motion, and convey it into the ftomach
through a mouth ™.
1 | MAM»
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1 Partiad exceptions to this general rule may be drawnss
1ft, From Emfn_animajs in which no mouth has been hithertoy
difcovered’; for inftance, as fome animalculd {nfuﬁﬁai_andlhl_
a”certain ' fenf® fore medufi, which, inftead of pkﬁﬂ'éﬂin’gﬁ':f
fimple opening, 'take in théir nourifhment thirtejght mariy’
apertures.  2dly, From thofe, in which no'manifett voluns,
t otion has been hitherto obferved, as i {everal real
m A Iﬁf}fﬁﬁ[ﬁﬁiﬁé'ﬁ&tﬁ lately g'ﬁne'ﬁ)lltgiélrl, l'.i_ﬁ:l h?ii;.ré{
declared certain organized bodies, in ‘which neithed of thae’
above-mentioned charaéters, neither 2 mouth nor volunt
motion could be difcovered, to be animals. Such, for ex-
ample, are the dropfical bladders, gecafionally found in the
abdomen' of perfons, who hive laboured' under afcites,”
(rately/in any animal except man,) in vaft ninibers, ahd of!
various fizes from that of a goofe’s egg, to the head df the
fmalleft needle. 1 have examined a great number of thefe,
which were found in a dropfical old man, whofe difeafe and
diffolution are related by Ricurer, in Lober’s Surgical
Journal, vol. 3. p. 415. Thefe differ in their whole ftructuse,
and particularly in the formation of their membranes,’
much more from the true hydatids, than from fome fimple
morbid watery cyfte, which are mee with not unfrequently in
warm-blooded animals, and confift fo indifputably of a mere
unnatural formation of veffels and membranes, that no per=
fon could think of afcribing to them an independent animal
exiftence. I have now before me fimilar cylts from a hen,
the largeft of which, (about the fize of a fmall hen’s ege),
like thofe of the above-mentioned patient, were qnite un-
attached ; the reft appeared, on the firlt exartination), from
their conne&ion with the ovarium, to be nothing' elfe but -
calyees, containing from a morbid caufe, lymph inftead of'
yolk,

L3 I have
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(ﬁ) MAMMALIA,

" § 83. We have already fhewn, in the fecond
chapter, the moft important circumftances relating
to the mouth. Many fpecies of the genus fimia,
as well as the bamfler, (marmota cricetus) and
fome fimilar fpecies of the marmot, are provided
with check pouches, in which the former, who live
on trees, place fmall quantities of food as a referve:
the latter employ thefe bags to convey their winter

provifion to their burrows *.  (See note (A) at the

end of the chapter).

§ 84. The peculiar glandular and moveable
bag, (burfa faucium), which is placed behind the
palate, has hitherto been only obferved in the
camels of the old world: and it probably ferves

a

I have however lately diffected a fimia cynomolgus, whofe
Jungs, liver, and cmentum were befet with an abundance
of watery cyfts of various fizes. The fluid of thefe cyfts con-
tained @n innumerable quantity of microfcopical bodies,
which were found; by the employment of ftrong magnifying

powers, to be hydatids, with a well-formed circle of hooks,
and mouth, and cnufequcrrtf}r muft be confidecred as true

independent animals.

* An accurate deﬂ:npt'rnn and delineation of thefe bags
may be found in Surzer’s “Efay towards the Natural Hiffory

of the Hamfler,” in German, p. 41. 58. tab, 3. One of the

moflt mafterly zoological and zmtomical monographs ﬂlat-

has ever been publifhed.

m.'
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to lubricate the throat of thefe animals in their
abode in the dry fandy defarts which they inhabit 2,
(See note (B) at the end of the chapter.)

- § 85. The cefophagus of quadrupeds is dif-
tinguithed from that of the human fubje® by
poflefling two rows of mulcular fibres, which pur-
fue a fpiral courfe, and decuffate each other. In
thofe carnivorous animals, which fwallow vora-
cioufly, as the wolf, it is very large: on the con-
trary, in many of the larger berbivora, and parti-
cularly in fuch as ruminate, its coats are propor-
tionally ftronger *.

The opening of the celophagus into the ftomach
is marked by fome differences, both with regard to
its fize, and to the mode of termination. We
underftand, from obferving thefe points, why
fome animals, as the dsg, vomit very eafily,
while others, as the borfe, are fcarcely fulcepti-

? See Home’s Life of J. HunTER, prefixed to the pofthu-
ous works of the latter, on * the blood, imflammation,” &c. p. 41.
According to Cuvigr, the common camel only, with one
protuberance (the dromedary ), poffefles this cefophageal pouch,
and thrufts it forwards only at the rutting feafon. Ménagerie
du Mufeum National, pl. 1.

* Grew may be confulted refpedting the efophagus, as
well as the whole alimentary canal of feveral animals of the
different claffes.  See his Mufeum Regalis Societatis.

K 2 kle



132 | CHAPTER: V. -

ble of this: procels®, msqept' in. ﬁxtrgmﬁlyi,tam
inftances “. ' |

§ 86. The form, ftru&ure, and funéions of
the ftomach, are fubje to great variety.in fhis
clafs of animals. In moft carnivorous quadrupeds ’
particularly thofe of a rapacious nature, it bears a
confiderable refemblance, on the whole, to that-of
the human fubjeét:: its. form, however, differs in
fome cales, as in, the feal (phoca witulina ), where
the cefophagus enters directly at the left-extremity,
fo that there is no blind fac formed in the ftomachs
In fome animals, as in the lion, bear, & it is
divided by a flight, contraltion in its middle, into

——

-

. 31 See Profeflor Nengr, De Nofologia Bruterum cum Hominyos
Morbis comparata. Giefs. 1798.

6 [t feems extraordinary on the [ift confideration, that
the ruminating animals, in «<whom the paffage of the -food
form the firlt flomach into the eefophagus is very ealy, {hould
not be excited to vomit withont fuch difficulty.

I poflcfs, through the kindnefs of Mr. Haxemanw, diredtor
of the veterinary fehool at Hanever, an hair-ball which was
difcharged by vomiting from: theftomach of a cow, which la-
boured under an affection of the d:ggftw;: powers. 'The fubs
ftance in queftion was difcharged with violence, after the em-,
ployment of fome white hellebore placed under the integu-
ments of the breaft. A more detailed account will be found
in Voigr's % Magazine for #Erf nesuefl Occurrences in Natural
Hiflory.” vol. 2. p. 637.

7 H. C. Scuroentr, De Digeftione Animalivm Carnivororum,
Goett. 1755, 4to.

. two
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two portions. Its coats, particularly the mufcular
one, are very (trong in the carnivora *.

§ 87. In fome herbivora the ftomach has an
uniform appearance externally ; but it is divided
into two portions internally, either by a remarkable
difference in the two halves of its internal coat 9,
as in the horfe *°, or by a valvular elongation of
this membrane, as in feveral animals of the moufe-
kind. This is alfo the cafe in the Aare and rabbit,
where alfo the food in the two haives of the
ftomach, differs very much in appearance, parti-
cularly if the animal has been fed about two
hours before death, (See note (C) at the end of
the chapter).

* We mult not however truft implicitly to Roeperer,
when he fays that % the bear has two fomachs, the firft and
largeft of which is formed like that of a carnivorous animal,
the fecond and {maller like that of birds, which feed on hard
feeds.” i

? On the whole internal furface of the horfe’s fomach,
there are found, in vaft abundance, particularly in fpring,
the larvz of two {pecies of =litus; viz. the affrur eqni fwhich
Linnzus called afrus bovis), and the . bemerrboidalis, the
true hiftory of which has been elucidated for the firlt time
in modern days, by that excellent veterinary furgeon, Mr.
Bracy Crark,in the Tranfabiions of the Linngan Society, vol. 3.
Figuresof the ar. equi and its larve are given in my “ Deline-
ations, &c.” pl 5.

** BerTin in the Mem. de P Acad. des S, de Paric, 1746.

k3 § 88,
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§ 88. In fome other mammalia, particularly
the herbivorous ones. this organ conlfifts of two or
more portions manifeltly diftin&t externally, and
forming as many ftomachs. There are two of
thefe in the ham/ter ** ; three in the kanguroo ™ and
tajacu® ; four in the floths *.

The carnivorous cetacea have alfo a complicated
ftomach, confifting in fome f{pecies of three, in
others of four, and even of five {ubdivifions **.

§ 89. The moft complicated and artificial ar-
rangement, both with refpet to flructure and
mechanifin, is found in the well known four f{to-
machs of the ruminating animals with divided
hoofs ; of thig, we fhall take as examples, the cozwe

and Jbeep ™,
The

"t This is excellently defcribed by Surzer, in his work
above quoted.

 Voyage @ la Recherche de la Peroufe. 'T. 1. p. 134

"3 Tyson in the Philof. Tranf. vol. 13.

% DavseNToN, vol. 13 p. 54 and 63. and Wigpe-
Mann’s Archives, vol. 1.

s T'yson’s Anatomy of a Porpoifr, London, 1680. 4to.
HuxTer in ScHneiper’s * Contributions towards the Natural
Hidory of Whales.” in German, pt. 1.

' From the multitude of writers, who have treated. on
the Romach of ruminating animals, and its funétions, I refer
to the followmg only, on account of the plates which they

have given, particularly fuch as exhibit the valt increafe of
fize

e

o
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The firlt ftomach, or paunch, (rumen, penula,
magnus wventer, ingluvies ), is by far the largeft in
the adult animal; not fo however in the recently
born calf or lamb, It is divided externally into
two faccular appendices at its extremity, and it is
flightly feparated into four parts on the infide.
Its internal coat is befet with innumerable flattened
papille 7. '

This

fize in the fir ftomach compared with the fourth, in the
early periods of life.

Obferv. Anat. Collegii privati Amflelodamenfis, pl. k. p. 12.

Pewrwaver, Effuis de Phyfique, vol. 3. p. 211,

J. C. Pever, Merycologia, Bafil. 1655, 4to.

J. J. Hawrperi dpiarium, ib. 1687, 4t0. p. 16,

DavsenToN, tom. 4. tab. 15—18,

To which may be added, Mr. Home’s obfervations on
the camel’s ffomach ; which contain two excellent views of
the cow’s ftomach by Mr. Clift, befides thofe of the camel.
Philof. Tranf. 1806, pl. 15, 16.

7 It is generally in this firlt ftomach, feldom in the fecond,
that morbid concretions are formed, of a globular, or elon-
gated but yet rounded figure. They are compofed of three
kinds of fulftance : viz. of hairs, of the undigelted fibrous
parts of plants, or of itony marters.

The hair-balls, particularly in the cow, are formed of the
animal’s own hair, which is licked off, and ;radually ae-
cumulated in the ftomach. Thiefe either retuin a hairy ap-
pearance externally, or they are covered witl a dark polifhed
fubftance, fimilar to that which accumuiates round the:ir
molar teeth, (Sce § 23).

The balls of the chamois (egagropile ), confiiling of vegeras
ble matters, particularly of the macerated fibres of the
ethufa mewm, are found in the animals from which they de-

K 4 rivg
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This is followed by the fecond ﬁumach honey-
eomb bag, bonnet, or king’s-bood, (‘reticulum, ollula),
which may be regarded as a globular appendagc
of the paunch ; but is dlﬂlnguﬂhed from the latter
part by the elegant arrangement of its lm:ernal
coat, which forms pnlygunal and acutq-anglcd cells
or fuperﬁcml cavities.

The third ftomach, which is the fmallq&, is
called the manyplus, which is a corruption of
ﬂm;z}phﬂ (‘echinus, conclave, centipellio, omafum) : it
is diftinguithed from the two former, both by its
form, which has been compared to that of a hedge-
hog when rolled up, and by its internal firu&ure.
Its cavity is much contrafted by numerous and
broad duplicatures of the internal coat, which jle
lengthwife, vary in breadth in a regular alternate
order, and amount to about 40 in the fheep, 1ca
in the cow.

The fourth, or the red, (abomafum, Jalifeus,
wentriculus intgflinglis ), is mnext in fize to the

-

rive their name, and are generally of a fine fpongy texture,
covered externally with a fiooth black coat.

Of the fiony concretions, which conftitute the bezoars, the
oriental ones are derived from the ewild goats. Others come
from the South American fpecies of camel. The latter are
of a yellow-grey colour; the former of a grf:ﬂmfh black,
with concentrical Ih ata, and generally cunl.ammg for a
nucleus a fmall bit of rice-ftraw.

In a large oriental bezoar, “hl;h I fawed through, the
nucleus confilts’of a red-brown, fine but compad, fpongy fub-
ftance, like that of the yegetable balls,

paunch,

.
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paunch, of an elongated pyriform fhape, with an
internal villous coat like that of the human fto-
mach, with large longitudinal rugz.

§ go. The three firft ftomachs are conneted
with each other, and with a groove.like continua-
tion of the aelophagus, in a very remarkable way.
The latter tube enters jult where the paunch, the
fecond and third ftomachs approach each other ; it is
then continued with the groove, which ends in the
third ftomach. This groove is therefore open to
the firfl ftomachs, which lie to its right and left,
But the thick prominent lips, which form the
margin of the groove, admit of being drawn to-
gether {o as to form a complete canal : which then
contlitutes a dire& continuation of the cefophagus
into the third ftomach.

§ 91. The funttions of this very fingular
part will vary, according as we confider it in
the [tate of a groove, or of a clofed canal,
In the firft cafe, the grafs, &c. is paffed after
a very f{light degree of maftication, into the
paunch, as into a refervoir. Thence it goes in
fmall portions into the fecond ftomach, from
which, after a further maceration, it is pro-
pelled, by a kind of antiperiftaltic motion, into
the cefophagus, and thus returns into the mouth.,
It is here ruminated, and again {wallowed, when

the
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the groove * is fhut, and the morfel of food,
after this fecond maftication, is thereby condutted
dire@ly into the third ftomach *. During the
fhort time, which it probably ftays in this fituation f
between the folds of the internal coat, it is fhill
further prepared for digeftion, which procefs is
completed in the fourth or true digeftive ftomach *.
See note (E). -

§ 9%

% This fuppafes a power of voluntary motion in the part.
And indeed the influence of the will in the whole affair of
rumination, is inconteftable. It is not confined to any particy-
lar time, fince the arimal can dclay it according to circume
flances, when the paunch is quite full. It has been exprefsly
ftated of {ine men, who have had the power of ruminating,
(inftances of which are not very rare,) that it was quite
voluntary with them. I have known two men, who rumi-
nated their vegetable food : both affured me that they had a
real enjoyment in doing this, which has alfo been obferved of
others : and one of them had the power of doing it, or Ieav-
ing it alone, according to circumftances.

w Thefe fafts were underftood by Severino, who fays
in his inftru@ive Zoofomia Democritea * A penula et ollula
media revomitur ad os, hinc ruminatum ad conclave de-
{cendit, et hinc poltremo ad ventriculum proprie dictum.”

* T have already, on another occafion, obferved that the
final purpofe of rumination, as applicable to all the animals,
in which it takes place; and the chief utility of this wonder-
fully complicated funéion in the animal economy, are fill
completely unknown ; what has been already fuggefted on
thefe points, is quite ﬂIIfH.tle‘d&Gr}'.

Fasricivs as AquarenpeNTe has fufficiently refuted thp
pld dream of ArisTorie and GaLEN ; that rumination fup-

plics
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§ 92. There are ftill two peculiarities in the
{tomachs of fome mammalia, which muft be men-
tioned here, before we proceed to confider that of
birds. (For the account of the camel’s ftomach,
fec note **, at the end of the chapter.)

In the gpgffum, the two openings of the ftomach
are placed as near, or even nearer together than in
many birds ; contrary to the ufual rule, in this clafs
of animals.

There is a peculiar glandular body at the upper
orifice of the deaver’s ftomach, about the fize of 2
florin, full of cavities, that fecrete mucus. It refem-
bles, on the whole, the bulbus glandulofus of birds ;
and affilts in the digeftion and animalization of the
dry food, which this curious animal takes, confift-
ing chiefly of the bark and chips of trees, &c.
See note (F).

The {tomach of the pangolin (manis pentadatyla)
is almolt as thick and mufcular as that of the galli-
naceous fowls, and contains, like that of granivorous

plies the place of incifor teeth, the materials of which, are
applied, in thefe animals, to the formation of horns. Pere
gavLT and others fuppofed, that it contributed to the fecu-
rity of thefe animals, which generally eat much, and are
timid, by thewing the neceflity of their remaining long em.
ployed in chewing, in an open pafture. But the Jadian buf-
Jalo ruminates, although it does not fly even from a lion,
but rather attacks, and often vanquilhes that animal. And
the @ild goat dwells in Alpine countries, which are inaccef-
. fible to bealts of prey.

birds,
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many carnivorous birds; confiderably larger indeed
than the inteftinal canale  Theweapacioufriefs of this
tubé; enables it hold for aitime* the entire fith, and
large: bones; which thefe birds fwallow, and which
‘cannot: be contained in'the ftomach; and to facili-
tate; the: difcharge, by vomiting the indigeftible re-
mains of the food, which form balls of hair, feathers,
and beny m‘a.tttr. Seunota (I).

I Line

1§ g5.. The mfophagus expands juflt before the
fternum ‘intothe crop\ (ingluvies, prolsbus, le jabot),
which' is fornifthed’ with numerous mucous, or fali-
vary glands, difpofed in many cafes in regular rows.
In fuch birds, as nourifh their young from the crop,
the glands fwell * remarkably at*that time, and fe-
crete a greater quantity of fluid®.  This part is
found i Jand birds 'only, but not in' all of thefe;
it exifts'ino all' the galline, and in fome birds of
of prey 7.  See note (K).

s

=

* A feagull, which I kept alive for fome vears, could fwal-
low bones of three or four inches in length, {o that the lower
end only reashed the ftomach, and was digefted, whillt the
reit Prﬁjﬂﬂfd into the-@{ophagus, and delcended gradually,
in proportion as the former was diffolved.

* HunTER on the JmmﬁEmnmy, P 193+

© This takes place in an inverfe ratio to the age of the
young pigeon, as long as the old birds keep their food in
the crop. See Firidet du bon Chyle, pour la Produgtion du Sang,,
t. 1. p. 78.

? See Worr, in Voier’s Magazine, vol. 1. p. 72,

§ g6
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§ 96. Thereisanother glandular and fecretory %
organ, much more common than the crop, belong<
ing indeed moft probably * to'the whole clafs.
This is the bulbus glandulofus (echinus, infundibulum,
proventriculus, corpus tubulofum ), which is fituated
before the entrance of the eefophagus into the pro-
per ftomach, and whofe form and ftrufture vary
confiderably in the different.genera and fpecies. ' Iny
the oftrich, for example, its magnitude and form
give it the appearance of a fecond ftomach® 7In
fome other birds, as the pfittaci, ardee (crane,
ftork, &c.), its appearance is different from that of
the proper {tomach, but its fize is larger ; while,
on the contrary, in gallinaceous fowls, it is much
fmaller®, See note (L).

§ 97. In moft birds, the flomach lies at the
upper *° part of the abdomen, that is, clofe to the
fpine, and refts, in a manner, on a {tratum of in-
teftines ; in the cuckeo, on the contrary, it lies be-
low. This peculiarity does not, however, belong

® It appears, however, that the bulbus glindulofus is
wanting in fome birds, as the fing’s.ffZer.

* Hence Varisnieri calls it in this animal, ¢ the firfl flo-
mach i fee his “ dnatomy qfrﬁ‘c Offrich,”” in Ttalian, 1713,
P- 159 _

® For an account of f{everal other variations'in the ftruc-
tare of this part, in different birds, fee the Parifian M2
moires pour fervir a I Hiffoire Naturelle des Alzimane.®

»* See note 1. § 40. .

cxclufively
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exclufively to that curious bird **; for I have found
it in the rampbaftos, and the corvus caryocatactes (the
nut-cracker).

A deviation from the natural ftruure, which is
completely unparalleled, occurs in the ftomach of
the cuckoo. The gizzard of this bird is covered
internally with an abundance of fhort, briftly, and
fpiral hairs, lying clofe together.

§ 98. The ftru&ture of the {tomach differs moft
widely in the different orders and genera of this
clafs. It appears merely as a thin membranous
bag, in feveral of thofe which feed on fleth and
infects, when compared with the thick mufcular
globes of the granivorous genera. But there are
both many intermediate links ** between thefe ex-
tremes, and at the fame time confiderable analogies
in the ftructures, which are apparently the moft op-
pofite. This s particularly obfervable, in the courfe
of the mufcular fibres ¥, and in the callous ftruture
and appearance of the internal coat **; in which

3
——

“ Herissant thought this circumftance peculiar to the
euckoo ; and hence explained, why that bird does not incu—
bate. Mem. de I’ Aead. des Sc. 1753,

** Hacrrer hus colle@ted a Number of thefe in his Zlment.
Pﬁ_zﬁafag. . 7. p 115§,

‘s DuvErNEY, Deuvres Anatomigues, tom. 2. p. 447

“ Werrer, Cicute dguatice Hifloria et Noxe, p. 174. This
is, on the whole, 2 moft inftru@ive work ia this branch of
zootomy,

points,
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points, many of what are called memhraﬂﬁﬁi fto-
machs, have a great refemblance to thofe of the
galling.

§ 99. Both parts, but particularly the mufcular,
are very ftrong in the gizzard ( wnrruufm buf&g:[u.r )
of granivorous birds™. We find' here, inftead of
a mufcular coat, four immenfely thick and pnwerful
mufcles: viz. A large hemifpherical pair at the
fides (laterales ), and two fmaller ones ( intérmedii e,
at the two ends of the cavity., All the four are
diftinguithed, both by the unparalleled firmnefs of
their texcture ™, and by their peculiar colour, ffom
all the other mufcles of the body.

The internal callous coat muft be confidered as’
a true epidermis ; fince, like that part, it becomes
gradually thicker from preflure and rubbing . It
forms folds and depreflions towards the cavity of
the ftomach : and thefe irregularities are adapted to'
each other on the oppofed furfaces. The cavity of
this curious ftomach, is comparatively fmall; its’
lower orifice is placed very near the upper. Every
part of the organ is, indeed, calculated for producing

il

% 1. C. Pever, dnatome Ventriculi Gallinacet, in his Exereit.
de Glandulis Inieflinor. Scafhus. 1677, 8

* W. G. Muys, De Carnis Muftulsfe Stru@uréd. Leid.
1741, 4to. tab. 1.

Y Moxro's Effay on Comparative Anatomy.

very
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very powerful trituration *; and this is {till further
promoted, by the well-known inftiniive pratice of
granivorous birds, of [wallowing {mall hard [tones
with their food *.

C. AmpHIBIA,

§ tco. The capacious cefophagus of the turtle;
has a very ftriking peculiarity in its ftructure : its
internal

" The numerous experiments, which Reaumrug per-
formed, in order to determine the extent of this triturative
power, are univerfally known. There are two curious obe
fervations on this fubject, lefs generally known. Ferix
PraTer found an onpx, which had been fwallowed by a hen,
to be diminifhed by one-fourth in four days ; and a Lowis dor
loft in this way 16 grains of its weight. See SwamMMERDAM,
Biblia Nature, p. 168,

" The end and ufe of fwallowing thefe flones, have been
very differently explained. Casavrinus confidered it ra-
ther as a medicine than as a common afliftance to digeftion,
BoErHAAYE, as an ablorbent, for the acid of the ftomach,
Repy, as a fubftitute for teeth. According to WryrT, it is
a mechanical irritation, adapted to the callous and infenfible
natare of the coats of the ffomach. Searraxzan: rejected
all fuppofition of defign or objeé, and thought that the ftones
were fwallowed from mere ftupidity. I think there js not
much fagacity to be difcovered in this opinion, when we
confider that thefe ftones are o effential to the due digeftion
of the corn, that birds grow lean without them, ::.lthnugh
they may be moft copioufly fupplied with food. Thijs para-
doxical opinion has, however, been already refuted by
J. HunTer, in his % Animal Economy,” p. 155.; and G.
Forovcs, en Digeflion, p, 23.

‘3 : The
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internal coat is befet with * innumerable large, firm,
and pointed procefles of a white colour. Their

points are all directed towards the ftomach; and

they probably ferve to prevent the return of the
food, which can only enter the ftomach gradually.

§ 101. The celophagus of the crocodile is of the
funnel fhape ; the {tomach of the animal refembles,

although not very clofely, that of the granivorous

birds, in the nearnefs of its two apertures, and the
thicknels of its coats.

§ 102. The ftomach of ferpents can hardly be
diftinguifhed from the cefophagus, except that it is
fomewhat larger. It is very fhort, when compared
with the great length of that tube. (See note (M).

(D) FisHes.

§ 103. The celophagus is fhort in moft of this
clafs, But this charater is not univerfal, as Aris-

The ufe of fwallowing thefe ftones, feems to me, to confift
in this, that they kill the grain, and deprive it of its vitality,
which otherwife refilts the a&ion of the digeltive powers.
(See § g2, note 1.) Thus it has been found, that if the
oiats and barley given to horfes, are previoufly killed by

heating, the animal only requires half the quantity, and yet

thrives equally.
* Rurscuy Thefaurus Anatomicus, 8vo. tab. 2.

TOTLE
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ToTLE fuppofed *; nor is a long cefophagus pecu-
liar to fithes of an elongated form. (See note (N).

§ 104. The fize and form of the ftomach vary *
very confiderably in this clafs. Its coats are thin
in moft fithes ; but in fome they are very thick and
mulcular % and have a callous internal covering :
ftill, however, the refemblance between thefe and
the ftomachs of granivorous birds is very remote.

(E) InsecTs.

§ tog. I have already obferved, on another
occafion ’, that the bufinefs of nutrition in infeéts,
does not feem to have for its obje@, the mere pre-
fervation of the individual, as in molt red-blooded
animals ; but chiefly the confumption of organifed
matter ; which will appear clearly, from confidering
the ftructure of their alimentary canal. * In moft of
thofe, which are fubje& to a metamorphofis, the.
ftomach, in the larva {tate, is of a great fize, in

—

* Sce Famricivs as AQUAPENDENTE, p. 101. of the edi-

tion quoted above. :

* Reprefentations of the flomach of feveral fithes, may be
feen in the 2d vol. of Corrins®s Syfem of Anatomy. Lond.
1685, and in the “Mémoires prefeatis,” &c. by Vicep’Azys.

* RowpereT, p. 70.

" Inthe “ Manual of Natural Hiflery,” in German, p. 298.
edition 6th.

L2 coms



148 CHAPTER VI.

comparifon with the fhort inteftinal canal: while
thofe on the contrary, which take little or no nou-
rithment in their perfect {tate, have this organ re-
markably diminithed, and as it were contralted .

§ 106. Our limits will allow us to take but
little notice here of the endlefs varieties, and pecu-
liarities of internal ftruflure, which occur in the
different genera and fpecies of this multiform clafs
of animals. We fhall therefore only beftow two
words * on thofe of the cefophagus and ftomach.
In feveral cafes, the commencement and termina-
tion of the alimentary canal, the cefophagus and
re€um, are furrounded by an anular portion of
the fpinal marrow.

* Compare, for inftance, the ftomach of the larva of the
papilio urtice, with that of the perfect butterfly, in Swammen-
pawm, Biblia Nature, tab. 34. fig. 4. and tab. 36. fig. 1.

3 There are feveral delineations of the ftomach, in the dif-
ferent orders of this clafs, viz. that of the fearabeus naficornis,
in Swammerpas, tab. 27, Of the earth-beetley in Roser,
vol. 2. tab. 8. Of the ftag-beetle (fﬂ:ﬂﬂm cervus ), ibid.
tib. g. Of the earwig, in C. F. Possevr, Tentamina circa
Anatossiam forfieule Auricularie. Jen. 18co, 4to. fig, 26. Of
vhe gryllus werrucivorus, in RoseL, vel. 2. tab. g. Of the
Sitbworm, in Mavvicur, de Bombyce, 1669, 4to.; in Roskv,
vol. 3. tab.g.; and Bisiena, in the Comment. Inflit. Bonon.
tomi. §. part I. tab. 2 and 3. Of the coffus, in Lyoxer’s
chef &’ euvre, * Anatomie de la Chenille,”” &c. Of the ephe-
mera boraria, in SwaMMerDAM, tab. 1§,  Of the larva of the
mufca chamalcon, ibid. tab. 41. Of the mufea putris, ibids
tab. 43. Of the louf, ibid, tab. 2.

In

iy
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In the earwig (forficula auricularia), the upper
orifice of the ftomach 1s furnithed with two rows
of teeth *,

In fome of the grylli (gralshoppers), the ftomach
itfelf is fmall, but the cefophagus much larger.

In fome fpecies of that genus, particularly in the
gryllus gryllatalpa, the ftomach confifts of three or
four veficular portions*, which have been com.
pared with the ftomachs of the ruminating mame.
malia °.

We have already (§ 1, note 1.) mentioned the
ftomach of the /ob/ter, and fome other fpecies of
the genus cancer’ ; which is provided with feveral
portions of bone. It contains alfo three teeth,
which, together with the ftomach itfelf, are annually

reproduced, at leaft in the craw-fi/b (‘cancer aftacus ).
(See note (O).

(F) VEerwmes.

§ 107. We can only fele& a few inftances’,
as

=

* PosserT, in the work above quoted, p. 27. fig. 27.

* Cuvier, in the Mémoires de la Societé & Hiff. Nat. de Pas
risy an. 7. tab. 4.

¢ SwaMMERDAM, Alpem. Verbandel wan de Bloedeloofe Dier.
kens.  Utrecht, 1969, 4to.; and G. H, Viuscuu, Hecatofe
tz2 Obf. Aug. Vind. 1675, 4to. p. 71.

7 See Wivvisy De Anima Brutorum, for a reprefentation of
this in the eraw-fifb. Alfo RoseL, vol. 3. tab. 58.

" The following zootomilts have given us reprefentations

L3 of
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The powerful ftomach of the bulla lignaria, con-
tains three hard calcareous fhells, by which the ani-
mal is enabled to bruife and malticate the other
teftacea, on which it feeds *.

In moft of the proper mollufea, the ftomach is of
a fimple membranous ftruéture, and of very dif-
ferent comparative magnitudes. I have found it
very large in the feyllea pelagicum. It occupies the
greateflt part of the body in the /leech, and is di-
vided internally by means of ten imperfelt parti-
tions, into fomewhat feparate portions. |

Laftly, the armed polypes (‘bydra), and other
fimilar zogphytes, can hardly be confidered as any
thing more than a mere ftomach, having its open-
ing furnifhed with tentacula. (Sec note (P) at the
end of the chapter.)

Additional Notes to the Sixth Chapter,

(A) A cheek-pouch exiits alfo in the ornitho-
rhynchus paradexus. Phil. Tranf, 18co, part 1,

tab. 2. fig. 2.
The falivary glands of the mammalia exhibit

¢ Drararxaun, in the new Fournal de Phylque, tom. 7.
p. 146. This ltomach, was lately taken by fome nataralilts,
for a peculiar genus, of an entirely new order of three fbelled
irdacea,

L 4 very
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very few variations in ftructure. They are fmall in
the carnivora, as maftication, properly fo called,
can hardly be faid to take place in them. On the
contrary, the ruminantia and folipcda have them
very large. The fize of the fub-maxillary gland,
in particular, is remarkable in the cow and fheep :
it extends along the fide of the larynx, quite to the
back of the pharynx, |

The parotid and fublingual glands do not exift
in the amphibious mammalia, as the féal : the teeth
of that animal are only adapted for feizing their
prey, and muft be utterly incapable of maftication.
The!/fame remark may be made on the cetacea, where
the falivary fyftem feems to be altogether deficient.

The mucous glands, which conftitute the labiales
and buccales of man, are larger and more diftin&
in fome animals. There is a row of thefe oppofite
to the molar teeth of the dog and cat, penetrating
the membrane of the mouth by feveral fmall open-
ings. Thore is alfo a corfiderable gland in the
dog, under the zygoma, and covered by the maffe-
ter. Its du&, equal in fize to that of the parotid,
or [ub-maxillary glands, opens at the pofterior ex-
tremity of the alveolar margin of the upper jaw,
The molar glands and their openings, are very con-
fpicuous in the piz. The cow and fheep have an
affemblage of fimilar glands in the zygomatic foffa:
their excretory dudls open behind the lalt fuperiog
molar tooth.

(B) No

i = Ch
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(B) No mammalia poffels an uvula, except
man, and the fimie. As the cetacea poflels no
noftrils, they have not of courfe any velum pa-
lati. '

The parts about the pharynx exhibit a very
fingular ftructure in thefe animals. The Ila-
rynx is elongated, fo as to form a'pyramidal
produttion, on the apex of which, its opening is
found. The projedtion of this part will divide the
pharynx ; and the food mult pafs on either fide of
the pyramid. A mufcular canal extends from the
pharynx to the blowing holes, and is attached to
the margin of thofe apertures. The circular fibres
of this tube, form a fphinéer muflcle; which, by
contratting round the pyramid, cuts off the com-
munication between the blowing holes and the
mouth and pharynx.

(C) In the animals alluded to in this para-
graph, the left half of the ftomach is covered
with cuticle, while the other portion has the
ufual villous and fecreting furface. The cuti-
cular covering, forms amore or lefs prominent

ridge at [its termination. The left portion of
the cavity may be regarded as arefervoir, from
which the food is tranfmitted to the true die
geftive organ; and the different flates, in
which the food is found in the two parts of the
cavity, juftify this fuppofition, Hence thele fto-
machs form a conne@ing link between thofe of

Tuminating
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morhoidalis, which has a reddifh caft; bur in its
ftructure, and fitvation in the animal, refembles the
former. It is found, however, to hang about the
retum, previoufly to quitting it, which the large
horfe-bot never does. |

Veterinary pratitioners do not feem to have de-
cided hitherto, whether thele animals are prejudicial
to the horle; nor even whether they may not be
attually beneficial. Their almoft univerful exift-
ence at a certain feafon, even in animals perfedly
healthy, fhews that they produce no marked ill
effect : yet the holes which they leave, where they
were attached to the ftomach, could hardly be made,
without caufing fome injurious irritation.

For the mode, in which thefe bots gain admiffion
into the ftomach, as alfo for a molt interelting ge-
neral account of their hiftory and firutture, fee
Rees’s Cyclopadia, art. Borts; which was fur-
nifhed by Mr. CLarkE, and from which the pre-
ceding account is borrowed. -

(E) The food of carnivorous animals appreach-
ing in its conflituent elements more nearly to
thofe of the animal, than that of the herbivorous
tribes ; is more eafily reduced into the ftate, which
is required for the nourithment of the body, in the
former than in the latter cafe. Hence arifes a lead-
ing diftinction between the ftomachs of thefe claffes,
In the latter animals, the celophagus opens confi-
derably to the right of the great extremity, fo as

to
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to leave a large cul de fac on the left fide of the
ftomach ; and the fmall inteftine commences near
the cardia, leaving a fimilar blind bag on the right.
The food muft be detained for a long time in fuch
a ftomach, as the paffage from the cefophagus, to
the pylorus is indireft and highly unfavourable
to fpeedy tranfmiffion. Animals of the moufe kind,
and the rodentia fhew this ftrufture very well ; it
is very remarkable in the mus quercinus, (Cuvier
Légons, &c. tom. 5. pl. 36. fig. 11.) In the car-
nivera, the ftomach, which is of a cylindrical form,
has no cul de facs; the celophagus opens at its

anterior extremity, and the inteftine commences

from the poiterior; fo that every thing favours a
quick paffage of the food. Animals of the weafe/
kind, which are very truly carnivorous, exhibit
this ftructure the moft completely. The fzal alfo
exemplifies it: and the Jion. (Cuvier, pl. 36,

fig. 7)-

(**) The peculiar ftrufture of the ftomach in
the camel and lama, which enables thefe animals
to take at one time a fufficient quantity of water
to laft them for two, three, or more days, and
thercby renders them adapted to inhabit the dry
and f{andy deferts, which conftitute their natural
abode, has been entirely omitted by the author.
The fluid, which they drink, is depofited in nume-
rous cclls formed in the fubftance of their firft and
fecond [tomachs, by ftrong bands of mufcular

fibres

e e i el
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fibres crofling each other at right angles, It thould
feem that the animal has the power of clofing thefe
cells, by the contradtion of thofe fibres which form
the mouths of the cavities; or of expelling the
contained fluid by putting the other portions of
fibres in altion.

This cellular ftruture is found in two parts
of the firft ftomach ; and it occupies the whole of
the fecond. It was found ina dead camel, that
thefe cavities would hold two gallons of fluid:
but they were probably more capacious during
life, as the animal in queftion always drank fix or
feven gallons of water every other day, and took
more in the intermediate time. Mr. Bruck ftates
in his travels, that he procured four gallons
from one which he {laughtered in Upper Egypt.
(Suaw’s Adbridgment of Bruce’s Travels, ed. 3.
p-371) .

As all the food which the animal takes pafles into
the firft ftomach, the water of the cells in that part
becomes turbid; but it remains perfettly pure in the
fecond, where it refides in the greateft quantity:
which circumftance accounts for travellers being
able to drink it on an emergency. The mufcular
bands, which form the groove defcribed at § go,
are particularly {trong; and by drawing the third
ftomach to the celophagus, convey the ruminated
food through the fecond, without polluting the
water in its cells. Hence the food that has been
macerated in the paunch muft be fent back to the

mouth
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mouth diretly from that cavity, without paffing
into the fecond ftomach, as it does in the cow. See
“ Oblervations on the camel’s ftomach, relpecting
the water which it contains,” &c. by E. Home,
Efq. Philof. Tranf. 1806.

The cells are defcribed and delineated, but very
wnperfettly, by the Pacifian diffeors.  Defeription
Anatomique, &c. p. 8o.

The firucture of thefe parts in the lema, accord-
ing to the account which Cuvier has given of
them, from the examination of a fetus. does not
feem to differ effentially from that of the camel.

Lécons d’Anat, Comp. tom. 2. p. 397.

Mr. Home alfo defcribes a proje@ing glandular
body in the fourth ftomach, near the pylorus, both
in the cow and camel. He ftates that it may
fhut that aperture. The fame body is reprefented
as very large in the lama, by Cuvier loc, cit.

(F) According to Cuvigr, there is a gland, as
large as the head of a man, fituated between the
the coats of the {tomach in the manati (tricheus
- manatus borealis ). It is placed near the eefophagus,
and difcharges, on preflure, a fluid like that of the
pancreas by numerous {mall openings.

Légons &’ Anat. Comp. tom. 3. p. g4o1.

Mr. Home is of opinion, that a glandular ftruc-
ture exifts in the ftomach of the fza-otter near the
pylorus.  Pbhilo/. Tranf. 1996, pl. 2. And Mr:

MacarTney has difcovered an arrangement of

glandular

i
i



ON THE (ESOPHAGUS AND STOMACH. 1¢g

glandular bodies in the dermoufe, round the cefo-
phagus juft before its termination, fimilar in fitua-
tion and appearance to the gaftric glands of birds.

(G) The ftomach of the ornithorbynchus byfrix
is covered with cuticle, and poffefles tharp horny
papillz near the pylorus. The animal fwallows
fand, which may probably affilt in the redution of
the food, as the gravel does, which is fwallowed by
the gallinaceous birds. Howme in the Philsf. Tranf.
1802. p. 2.

() A very remarkable dilatation of the fauces:
occurs in the pelican. An immenle pouch, capable:
of holding feveral quarts of water, lies between the’
branches of the lower mandible, and conftitutes
a refervoir for the food, which confilts of fifhes.
By means alfo of this bag, the animal feeds its
young, until they are of fufficient ftrength to pro-
vide for themfelves.

(1) Proper falivary glands, fuch I mean, as fes'
crete that clear and limpid fluid conftituting the
faliva, do not exilt in birds. For maltication, or
the comminution of the food, and its reduéion
into a foft pafte, to which funion thefe glands are
entirely fublervient, is not performed in the mouth
of thefe aniamls, but in their gizzard. Birds
however have a very copious apparatus of thofe
mucous follicles, which form the glandulz labiales,

buccales,
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buccales, linguales, &c. of the human fubje@. The
fides of the tongue, the under furface of that organ,
and the entrance of the cefophagus, are befet with
numerous openings of thefe glands, which furnifh an
abundant fupply of vilcid mucus to defend the
tender lining of thefe parts from the hard bodies,
which conftitute the food of feveral birds, Thefe
apertures are very confpicuous in the gallinz.
The oftrich in particular, has two flattened bodies
at the upper and back part of the palate, which
may be compared in fome refpets to tonfils. The
furface of thefe is covered with innumerable fora-
mina, from which a tenacious mucus may be ex-
preffed. The foft palate, &c. are entirely deficient
in birds: the noftrils open on the bony palate by
longitudinal flits, the fides of which are guarded
by foft peinted papillz.

(K) The crop of the common fowl, and of the
other galline, is of a globular form, and placed
juft in front of the cheft. The cefophagus, which
apens at its upper part, commelces again about
the middle of the bag, fo that the crop itfelf forms
a cul de fac, or bag out of the regular courfe of
communication between the two openings of the
cefophagus. In the pigeon there is a fpherical bag
formed on both fides of the cefophagus ; which tube
itfelf is very large in the pouting pigeon, and admits of
being diftended with air, fo as to caufe the appear-
ance from which the name of the bird is derived.

In
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In the birds, which we have now mentioned, the
crop mult be confidered as an organ for macerating
the dry and hard vegetable fubftances, which con-
flitute the food of thefe animals. The accipitres
allo have this dilatation ; but it muft be regarded
in them merely as a refervoir for the food, which
does not require any previous foftening. It is want-
ing in the pifeivorous birds; but its  place is fup-
plied by ithe: great fize of the cefophagus, in which
entire fithes are held until they can pals into the
ftomach. - The beren, cormerant,: &eJ exemplify
this. . i

o' (L) The tetm bulbus glandulofis (ventricule fuc -
centurié, Cuvier) is applied to a {mall portion of
the celophagus, jult before its termination in the
flomach. This part is obvioully rather larger and
thicker in its coats than the reft of the tube. Its
ftructure may be moft clearly difcerned. in the gal-
linaceous genera. The cefophagus confifts, as in
other parts, of its two coats, the mufcular and
villous : but a valt number of glandular bodies,
cylindrical in form, and arranged in clofe appofi-
tion to each other, are interpofed between thefe
tunics, and entirely furround the rube ; conflituting
the  zone of gafiric glands” of Mr. MacarTNzy,
(Rees’s Cyclopedia, Art. Biros)- Thefe bodies
have a hollow internally, and they open into the
cavity of the lulbus. The fluid fecreted by them,
which from their number and fize, muft be furnifhed

M in

.
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in great abundance, pafles into the gizzard, and
mixes with the food in proportion as it is triturated
by that organ. Thefe glands are much lefs diftin&
in thofe birds which live on animal food, as the
accipitres, and the pifeivorous genera, but they exift
univerfally, and their openings can alwiays be dif-
cerned. The ¢ffrich affords an opportinity of ex-
amining them to great advantage. In the African
{pecies, of which 1 diffeéted an individual, the
celophagus was dilated into an immenfe bag, capa-
ble of holding feveral pints of water, and five or
fix times larger than the gizzard itfelf, which was
placed on the right and anterior part of this dilata-
tion. The glands did not furround the tube, fo
that the term of zone¢ would be here inapplicable.
They formed a long but narrow band, commencing
at the termination of the eefophagus, and running
along the front of the bag towards the gizzard.
This band meafured about twelve inches in length,
and not more than three at its greateft breadth.
The fize of theindividual glands varied : they were
largeft in the middle, and decreafed towards either
margin of the band. Some of them equalled a
large pea ; and their openings were in proportion.
They were arranged in clofe appofition to each
other, and the inner furface of the pouch was
covered by a continuation of the infenfible lining

of the gizzard, which feparated w:r}r eafily from
the furface.

(M) Reptiles
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(M) Reptiles refemble birds in having their
noltrils terminate by two longitudinal flits on the
palate; and in the want of velum palati, and
epiglottis. |

The cefophagus of the ferpent kind is of im-
menfe magnitude ; for thefe reptiles fwallow ani-
mals larger than themfelves, which are retained for
a confiderable time in the tube, and defcend into
the ftomach by degrees, where they are flowly fub-
jected to the attion of the gaftric juice. The whole
procefs fometimes occupies many days or even
weeks,

(N) From ‘the peculiar formation of the nofe
of fithes; and from their refpiring by means of
gills, their fauces have no conneétion with any
nafal cavity, or glottis.

The cclophagus is of great widthin fithes; and
is diftinguithed with difficulty in many cafes from
the ftomach. Thefe animals fwallow their food
whole, without fubjefting it to any maftication ;
and 1f the ftomach will not hold the whole, a part
remains in the cefophagus, until that, which has
defcended lower, is digefted. The alimentary
canal is generally very fhort; fometimes extending
firaight from the mouth to the anus with very
litle dilatation ; as in the lamprey (° Petromyzon
marinus ),

M 2 (O) Crul
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(O) The cruftacea, and fome infeéls, are fur-
nifhed with organs of maftication of fimilar {truture.
Their mouth is formed of two or more pairs of
jaws placed laterally. Thefe move from without
inwards, and vice verfi; whereas thofe of red-
blooded animals move from above downwards,
and back again, The parts, which are termed
the lips of infeéts, are two bodies; of which one
is placed above or in front of the jaws, and the
other below or behind them, The palpi or feelers
are articulated to the jaws. All infets, which
have jaws, poflels the power of mafticating hard
animal and vegetable fubftances; for thefe parts
are of a firm horny texture, and in many cafes are
very large, when compared with the fize of the
animal, ,

The locults (grylii), the dragon-fly (‘lilellula),
the beetles, and particularly the /ucanus cervus, or
{tag-beetle, and the fapbylinus maxillofus, are exs
amples in which the jaws are very large and mani-
feft, and often poflefs denticulated edges. All the
genera of the following orders have jaws ; viz. the
colesptera, orthoptera, neurcptera and hymenopteras
The. infeéts of the remaining orders derive their
nourithment chiefly from liquids ; which they get
either from animal or vegetable f[ubltances by
means of a fpiral and tubular tongue, or a foft
probofcis, (as in the lepidoptera), with a broad
opening, admitting of extention and retraltion,

8 (the
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(the bemiptera ), or a horny pointed tube, contain-
ing fharp briftly bodies internally (the diptera and
aptera ).

~ The ftomach of the be¢ is a tranfparent mem-
branous bag, in which the ne&ar of the flowers is
elaborated and converted into honey. The animal
vomits it up from this refcrvoir, and depofits it in
the hive.

- The ftomach of the crab and lbbfer i3 a very
fingular organ. Itis formed on a bony apparatus,
in fhort a fpecies of fkeleton; and does not there-
fore collapfe when empty. To certain parts of
this bony ftructure, round the pylonus, the teeth
are affixed. 'Their [ubftance is extremely hard,
and their margin is ferrated or denticulated : as
they furround the tube, near the pylorus, nothing
can pals that opening, without being perfeétly com-
minuted. Thefe bones and teeth are moved by
peculiar mulcies.

(P) In thofe mollufca, which poflefs jaws, thefe
parts are fixed in the fieth of the animal, as there is
no head to which they can be ‘articulated. They are
two in number in the cuttle-fifh, are compoled of
a horny fubftance, and refemble exally the bill of
a'parrot. They are placed in the centre of the
lower part of the body, and are furrounded by
the tentacula, which enable the animal to attach
itlelf to any objeéts. By means of thefe parts, the
fhell-fifh, which are taken for food, are completely

' M 3 triturated
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triturated, The common fnail and flug have a fingle
jaw, femilunar in its form, and denticulated. The
tritonia has two jaws, which a& like the blades of a
pair of fciffars. The other mollufeca poflels no or-
gans of this kind; but have, in fome inftances, a
fort of probolcis ; as the buccinum, murex, wvoluta,
doris, feyllea, &c.

In the wworms, properly fo called, there are fome-
times hard parts forming a kind of jaws or teeth,
Thus in the nereis, the mouth poflefles feveral cal-
carecus pieces. The aphrodite (fea-moufe), has a
probofcis, furnifhed with four teeth, which it can
extend and retradt at pleafure. Within the mouth
of the leech are three femicircular projecting bodies,
~ with a fharp denticulated edge: by this apparatus
the animal infli¢ts its wound of the well-known
peculiar form in the fkin.

The teeth of the echinus, (fea-hedgehog) are of a
very fingular arrangement ; a round opening is
left in the fhell for the entrance of the food; a
bony ftru&ture, on which five teeth are placed, fills
up this aperture ; and as thefe parts are moved by
numerous mulcles, they form a very complete or-
gan of maltication.

The ftomach of the vermes is, in general, a mem-
branous bag ; but in fome cafes its ftrulture is
more complicated. In addition to the inftances
mentioned by the author, we may obferve that
the belix jlagnalis, and the onchidia, have gizzards,
The aplyfia has three ftrong mufcular ftomachs,

' 2 provided
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and herbivorous animals. In the cetacea, on the
contrary, the internal furface of the inteftines has
longitudinal folds of a zig-zag appearance.

- The pofleflion of a villous coat for the abforption
of the chyle conftantly diftinguifhes the fmall from
the large inteltine, which feems to be merely
deftined for the reception of the feeces. The villi
are remarkably long and numerous in the bear *. -

‘The Fallopian valve (“valvula coli) is wanting in
a few animals only of this clafs, as, for inftance,
in the hedgehog '

§ 110. There is great variety with refpeft to
the crecum in this order, even in the different
fpecies of the fame genus, Many, particularly of
the ‘carnivera, have none; it is allo wanting in
fome herbivora, as the re/l-moufe  In others of the
latter defcription, it is often of enormous fize:
Thus in the Jare and rabbit it is longer than the
whole animal, and furnifhed internally with a pecu.
liar fpiral valve. 'The marmot of the cape has firlt

* There is an account of the ftru@ure of this villous
coat, in feveral fpecies of all the four clafles of red-blooded
animals, in R. A. Henwia’s Difquifitio dmpullularum Lie-
berkithuii, Lipf. 1747, 4t0. and in K. A. Ruvovrst’s Auate-
miico Phyfiological Tranfadionsy in German, p. 41.

* RokperEr gives an accurate defeription of this valve in
our domeltic animals, * De Valvuld coli” Argent, 1768, 4to,
p. 45 MEixy
- a large



- /0 CHAPTER VII.

a large cecum, and then, further on, two other
conical blind appendices.

The appendicula vermiformis is wanting in many
mammalia ; even in fome of the fimiz. (See note
(B) at the end of the chapter.)

§ rir. In moft herbivorous animals of this
clafs, the colon is large, long, and divided into
cellular compartments. This is remarkably the
cafe with the elephant and borfe. The large in-
teftine of the latter is 24 feet long ; while, on the
contrary, in a moderate fized dog it is about fix
or eight inches. The reftum of the latter has
ftrong tranf{verfe folds which contrat it, and ren-~
der the evacuation of the fzces difficult.

In a few inftances, as the beaver and Jfloth, the
retum and urethra have a common termination,
which may be compared to the cloaca of birds *.

This

Sl

* As we have {poken above of the bezoars and other con-
cretions formed in the ftomach, we mult here take notice of
the inteftinal {tones, which occafionally occur in horfes, and
of the valuable fecal concretions of the pikeheaded whale or
cachalot.  ( Phyfeter Macrocephalus ).

The former are commonly of a yellowith grey colour; of
a globular form, fhining externally, but of a dead and earthy
appearance in their fratture ; not very hard; and in their
average fize about equal to a billiard ball; although
they have been found as large as a man’s head : all thefe

external charadters vary indeed confiderably, The moft
remarkable

.
1
’
¥
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This fimilarity is however the moft firiking in
the cloaca of the ormithorhynchus. (Home in
the Philol. Tranl. for 18c2, pl. 1.)

(B) Birps.

remarkable circumfilance relating to them, is their compofi-
tion ; according to Fourcroy and BarTuoupr they confift
in the proportion of one half, of phofphate of magnefia.
They are often found in millers’ horfes, which have been
fed for a long time with bran and mill-duft ; there is ufually
only one, but fometimes more; they are molt frequent in
the colon, and have very feldom been found in the ftomach
(at leaft of the fame fort, which has been now deferibed).
They are not difcovered in general until the death of the
animal. But I find an inftance, in the * Epiflole de Re Numif-
maticd ad Z,. Gogzium, of a horfe, which voided a ftone of
the above-mentioned kind, as large as a hen’s egg, every
month with his fezces.

A fpecies of globular concretions, very different from thefe
inteftinal ftones, is occafionally found in the colon, and
‘czcum of the borfe. It is compofed of fine vegetable fibres,
and refembles, on the firlt view, the balls of the chamois, (fee
note 17, § 89). Hence Larosse, who has defcribed and
delineated them, calls them egagropile, by way of diltinttion
from the true inteftinal {tones, which he terms bezoar equinum,
fee his * Cours d’ Hippiatrigue.” p. 158. tab. §1. Like the
balls of the chamoiz, they are much lighter than inteftinal
ftones; and two of them are not unfrequently found together,
one being inclofed within the other.

The fecal indurations of the cachalot form the valuable
fubltance, known by the name of ambergris, which was for-
merly confidered as an animal exerement, but has been fup-
poled latterly by fome to be a foflile fubftance, by others to
be 2 vegetablerefin: its aninal origin is now placed beyond
all doubt. Sir Jos. Danks informed me, fome time ago,
that, according to what he could learn from the Englith

South-
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the terminations of the ureters, the genital organs,
and the burfa Fasricit.  This latter part varies in
form in the different [pecies, being oval, or elon-
gated, &c.; it is largelt in young birds, and is fo
contra‘ted in older ones, that it will hardly hold a
millet-feed * in an old cock. (For a further ac-
count of it, fee note (C) at the end of the chapter).

(C) Ampmpia.

§ 115. We fhall take only one fpecies of each
of the two chief divifions of this clafs, by way of
examples. :

The inteftinal canal of the hawkibill turtle (7¢/
tudo caretta ), is five times as long as the whole
animal ; the fmall inteftine, as it is called, is larger
than the fhort portion of large inteftine. Both
portions have longitudinal * folds internally, and
are covered with an abundance of mucus®, (which
is the cafe in the whole clafs).

* Dz Graar, De Mulierum Organis Generat, Infervientibus,
tab. 17.; and G. G.Taxnenserc, Spicilkg. Obferv. circa
Partes Genital. Mafculas dvium, Gort. 1789, 4to- tab. 2z and 3.

* 1 found thefe folds, fo large and numerous in the redtum,
that a tranfvere [e&ion of the gut, prefented the appearance
of a broad radiated ring.

¢ That portion of the fmall intefline, which correfponds
s0 the jejunum, was befet, in the animal which 1 diffe Ged,
with innumerable fmall procefles, like the appendicu’s epiplica,
which are occafionally found in fome mammalia.

§ 116,



174 CHAPTER VII.

§ 116, In the coluber natrix, the whole length
of the inteftinal canal does not equal that of the
animal.  The fmall inteftine forms a very confider-
able fallopian valve, by a prolongation at its en-
trance into the large.  The termination of the fmall,
as well as the large inteftine, the ftomach, and
celophagus (which is one-third of the length of the
whole animal) have longitudinal folds ? internally.

(D) Fisuzs.

§ 117. The inteftinal canal of this ¢lafs, with a
very few exceptions, is extremely fhort. In fome,
as the torpedo”®, it is only half as long as the fto-
mach. However, the paffage of the chyle, and
afterwards of the faces, through the inteftine, is
lengthened in this, and fome other cartilaginous
fithes, by a fpiral valve ° ¥,

-—

" See Cuaras, Nouvelles Experiences fur la Vipére. Par.
1672, 8vo. ; and Tysox’s Auatomy of a Rattlefnake. Philof,
Tranl. vol. 13, No. 144.

® LorENzING, * Obfervations relating to the Torpedo,” in
Italian. Flor, 1678, 4to. tab. 2.

? It is delineated, from another fpecies of ray, by Swam-
MERDAM, in the 4th edition of BArTHOLINS Anatemy. Lugd.
Bat. 1673, p. 2973 which contains much valuable informu.
tion in zootorny. Perravit has reprefented it in 2 Sbark,
Efjais de Phyfigue, v. 3. A

* For an account of the fru@ure of the coats of the ali-
mentary canal, fee note (D) at the end of the chapter.

§ 118,
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§ 118. The appendices pylorice, (which are found
in all fifhes, with a very few exceptions, as the pite)
fometimes open at the lower orifice of the ftomach,
but generally at the commencement of the inteftinal
canal, and fecrete a fluid, which feems to have con-
fiderable influence on the bufinefs of digeftion and
chylification *°, which is performed in thefe animals
in a very fhort time. They have generally the ap-
pearance of [mall blind appendices™, and their
number varies in the different {pecies, from one to
feveral hundreds. In fome cartilaginous fithes, they
are, as it were, confolidated into a glandular body **,

which' has been compared to the pancreas of warm.-
blooded animals.

(E) InsecTs.

~ § 119. Similar blind appendices (vafa varicofa
of SwamMERDAM), are found on the fhort alimen-

** The leading work, on this fubje&, is very rare, * Pars
altera Obferv. Anat. Collegii privati, Amflelod.”” which was pro-
duced almolt entirely by SwamMMerDAM,

* In fome, as the BureoT, they appear almolt like a fin-
Er. Hence the part has been called the Zarder’s hand or

ot. See Car. Excerivs, De Re Metallicd. Francof. 1551,
P- 241 ; which contains, I believe, the firlt delineation of the
part.

"* The confequences, which may be drawn from this cir-
cumitance, towards the clucidation of the bufinefs of fecre-
tion, have been already pointed out in my Infir, Phyfid.
p- 367.

tary
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Additional Netes to the Seventh Chapter.

(A) In confidering the proportionate lengths of
the inteftinal canal, and the relation which thefe
bear to the kind of food, on which the animal fub-
filts, many circumftances muft be taken into the
account, befides the mere meafure of the inteftine.
Valvular projettions of the internal membrane ;
dilatations of particular parts of the canal ; and a
large general diameter, co mpenfate for fhortnefs of
the inteftine ; and vice verfi. The ftruture of the
ftomach muft alfo be confidered ; as, whether it is
formed of more than one cavity ; whether the
celophagus and inteftine communicate with it in
fuch a manner, as to favour a Ipeedy tranfmiffion
of the food; or, whether there are cul de facs,
which retain the aliment for a long time in the
cavity. The formation of the jaws and teeth, and
the more or lefs perfe& trituration and comminue-
tion, which the food experiences in the mouth, muft
likewife be viewed in conne@ion with the length
and ftructure of the alimentary canal.

The whole length of the canal is greater in the
mammalia than in the other claffes. It diminifhes
Tucceflively, as we trace it in birds, reptiles, and
Jibes, being fhorter than the body in fome of the
latter animals, which is never the cafe in the three
firlt claffes. '

N In
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In omnivorous animals, the length of the canal
holds a middle rank between thofe which feed on
fleth, and fuch as take vegetable food. Thus, in
the rat, its proportion to the body is as 8 to 1; In
the pig 13to 1; inman 6 or 7 to 1. The dimi-
nution in length, in the latter cafe, is compenfated
by other circumftances, viz. the numerous valvule
conniventes, and the preparation which the food
undergoes, by the art of cookery.

In carnivorous animals, every circumftance con-
curs, to accelerate the paffage of the alimentary
matter. It reccives no maftication; it is retained
for a very fhort time in the ftomach; the inteftine
has no folds or valves; it is fmall in diameter;
and the whole canal, when compared to the body,
is extremely fhort, being 3 or 5 to 1.

The rumipating animals prefent the oppofite
ftruture. The food undergoes a double maftica-
tion, and pafles through the various cavities of a
complicated ftomach. The inteftines are very long;
27 times the length of the body in the ram. Hence
the large inteftines are not dilated, or cellular;
nor is there a cecum. The fo/ipeda have not fuch
a length of canal, nor is their ftomach complicated ;
but the large inteftines are enormous, and dilated
into facculi: and the cazcum is of a vaft fize; equal,
indeed, to the ftomach. The rodentia, which live
on vegetables, have a very large cecum, and a ca- |
nal 12 or 16 times as long as the body. In the

rat, which can take animal, as well as vegetable
9 food,
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food, the canal is fhorter than in the other ro-
dentia,

There are fome exceptions to the rule, which we
have jult mentioned, refpe@ting the length of the
canal in carnivorous and herbivorous animals. The
Jeal, which takes animal food, has very long intef-
tines : the fea-otter refembles it in this refpect, and
differs therein moft remarkably from the common
otter, which refembles other carnivorous animals
in the fhortnefs of its inteftinal tube. The length
of canal in the former, is twelve times that of the
animal ; and only three times and a quarter in the
latter. (Home, in the Philof. Tranf. 1799, part 2.)
Whales have likewife a longer canal than other car-
nivorous mammalia ; their ftomach is complicated,
and the inteftine has longitudinal folds. It feems,
therefore, that a confiderable length of inteftinal
canal is found in all mammalia, which live much in
the water, although they are carnivorous.

The plantigrade animals, which have carnivorous
teeth, but feed equally well on vegetables, have a
long canal : but it is very narrow, and poflefles no
ceecum, nor diftinction of large inteftine,

A fpecies of bat (“wefpertilio noctula ), feems to
have the fhorteft inteftinal canal of any mammalia :
it is only twice the length of the animal’s body,
On the contrary, the rouffitte (vefp. vampyrus
LiNN. @, caninus BLum.) which lives entirely on
vegetables, has it feven times as long.

A remarkable difference is obferved, in the length

N 2 of
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of the canal between the wild and domefticated
breeds of the fame fpecies. In the wild boar the
intefltines are to the body as nine to one; in the
tame animal, thefe proportions are as thirteen to
one. In the domeftic cat, five to one; in the wild
cat, three to one. In the bu/l twenty-two to onej;
in the buffalo, twelve to one, They are, on the
contrary, longer in the wild than in the tame
rabbit ; the proportionsin the former being eleven ;
and in the latter nine to one.

The proportion of the inteftinal canal to the
length of the body in birds, is as two, three, four,
or five to one. It is not always longeft and largelt
in the graminivorous {pecies; as many pifcivorous
birds have it equally long.

It is hardly twice the length of [the body in
many reptiles ; and not fo much in the frog, al-
though it is nine times as long as the fpace between
the mouth and the anus in the tadpole.

The alimentary canal of fome fifhes, is continued
ftraight from the mouth to the anus, and does not
therefore equal the length of the body. The
lamprey, fkate, and fbark are thus circumf{tanced.

(B) Moft of the animals, which have a vertebral
column, have the inteftine divided into two parts ;
viz. the large and fmall. The latter is commonly
the longeft, fmalleft in its diameter, and villous on
its internal furface. The former is often thicker in
its coats, and very rarely villous. In thofe mam-

malia,
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malia, which have this diftinction, the feparation is
marked by one or more appendages, which have
the name of cecum when large; of vermiform appen-
dix when flender. Man, the orang-sutang,and the
phafeolome (a fpecies of rat having an abdominal
pouch, from New Holland,) are the only animals,
which have both ceecum and appendix, The orni-
thorbynchus byfirix has an appendix only: and
moft other mammalia have only a cacum. All
the fimie, except the orang-outang, have a cacum,
like that of man, but want the appendix vermi-
formis.

Several poflefls neither cazcum nor appendix,
as the edentata, (except the proper ant-caters ) ; the
tardigrada, the bats, the plantigrada, except the
ichneumon, the muflele, and the myovi (dormice);
and the cetacea.

A walvula ¢oli fhews the diftin@ion between the
large and {mall inteftine, where the ccecum is want-
ing : as in the floth and armadill>. When this dif-
tinction does not exift, the large inteftine is cha-
ralterifed by the want of villi, by a greater thick-
nefs of its coats, and particularly by a {trong layer
of longitudinal mufcular fibres.

In animals, which have a ceecum, this part ap-
pears to be merely a prolongation of the large in-
teftine below the termination of the fmall, Yet
in {fome cafes, the large inteftine retains only for a
fhort fpace, the fame {irufture, which the coecum
poflefled, as in the flying lemur (galeopithecus 3, the

N 3 apoffuniy
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opoffum, molt of the rodentia and ruminantia. In
the herbivorous mammalia, the czzcum is generally
large and cellular ; and it is even fo in omnivorous
animals, as in man, in the genus fimia, and lemur.
In the ruminantia, where the ftomach is very coms
plicated, the czecum is of a moderate fize, and uni-
form. It is large and cellular in the flying lemur,
and gpoffum, which are fuppofed to live much on
animal fubftances.

The cacum of the true carnivorous mammalia
is conftantly fmall, and uniform in its cavity; and
the reft of the large inteftine has the fame cha-
ratters. The large inteftine of the herbivora is
cellular ; excepting the ruminantia, and fome of
the rodentia.

It may therefore be ftated as a general rule, that
the exiltence of a large cacum fhews that the
animal feeds on vegetables: and that carnivorous
mammalia have either none, or a very {mall
one.

The ornithorbynchus paradoxus and byftrix have
the end of the rectum forming a cloaca as‘in birds.
The urinary bladder opens into this part. The
penis of the male is contained within it; and the
horns of the uterus open into it in the female.
Home in the Philsf. Tranf. 1802, pt. 1. of the
0. paradoxus, pt. 2. of the o. byftrix.

(C) The burfa Fabricii is an oval membranous
bag; fituated at the upper or back part of the
cloaca,
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cloaca, into which it opens by a {lit-fhaped aperture.
Its fize is proportionate to that of the animal ; be-
ing one inch and a quarter long in the goofe, and
half an inch broad : and about a quarter of an inch
in length in the fparrow. According to the accu-
rate obfervations of Mr. Macartney, its coats con~
tain numerous glandular bodies, which furnith a
mucous fecredon. (Article Birps in Rees’s Cy-
clopzdia).

(D) In the ftru&ture and formation of the coats
of the inteftinal canal, there are not many diffe-
rences in the mammalia. True valvule connrventes
feem peculiar to man and the monkeys. But the
internal furface of the inteftine is always villous,
and generally deferves that appellation more than
in the human fubjet. Some of the carnivora, as
the dog, have very long villi: and this clafs has in
. general more mufcular inteftines. A confiderable
number of mucous glands is found near their
czecum, when they have one. But the fea/ has
thefe glands in greateft number, and moft diftint.
They form, in that animal, a regular and unbroken
feries through the whole length of the lower por-
tion of the fmall inteftine; and are very vifible
on account of their colour.

The villous coat of the inteftine forms numerous
oblong procefles in the rhinocerss.  (Philof. Tranf.

1801- Pt- Il)
N 4 The
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The villi in the fmall inteftine of birds are remark-
ably long, numerous and elegant, They are moft dif-
tin&t, and clearly developed in the graminivorous
birds. In the gfrich they are rather flat thin laminz
than villi ; but at the fame time long and numerous,
fo as to prefent a very elegant firu@ure. The
large inteftine of birds is uniform on its furface 3
but the ¢firich prefents a very remarkable devia-
tion, for its large inteftines, which are very long,
have numerous tranfverfe folds like the valyulae
conniventes of man.

The intefline of the furtleis covered with innumer-
able thin longitudinal procefles, lying clofe together,
and increafing the furface of the gut to a vaft extent,
Thefe are moft numerous in the upper part of the
inteftine, and gradually diminifh in number below,
until they ceale altogether. In this refpect they
refemble the valvule conniventes of man; and
the villi of all animals. For thefe fiructures are
always moft diftinét at the commencement of the
canal, where abforption of the chyle goes on to
the greatelt extent. As the alimentary matter be-
comes deptived more and more of its nutritious
parts, as it defcends in the inteftine, a lefs com-
plicated apparatus for abforption exifts in the
lower part of the canal, and is fufficient for taking
up the fmall remains of really nutritious parts.
This circumftance is illuftrated in the longitudinal
folds of the cetaceous animals. At the commence-

ment
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ment of the inteftine, there are four or five of
thele: at different diftances we meet with four,
three, two, one, and laftly the furface is completely
uniform,

(E) As the part of his work, which the author
has devoted to the alimentary canal of the lower
orders of animals, is very fhort, and as the fubject
is interelting in many points of view, it feems right
to fubjoin a fomewhat more ample account.

The fimple globular Aydatid, which is frequent-
ly found in the different vifcera, both of man and
quadrupeds, has been fuppofed by fome to be an
animal confifting entirely of a ftomach. Doubrs,
however, have lately been raifed, whether or no
this be really an animal. The reader, who wifhes
to fee the arguments on both fides of the queftion,
may confult the ¢ Obfervations on the Manner in
which Hydatids grow and multiply in the Human
Body,” by J. Hunter, M. D. in the 1ft vol. of
the Tranfactions of a Society for the Improvement of
Medical and Chururgical Knowledge ; and the note
to the 82d paragraph of this work. Even if it were
allowed that thefe bags are animals, it does not
follow that their cavity is a ftomach ; and the
attachment of the young to the fides would rather
jultify us in confidering it as the organ of genera.
tion.

The bydatid, which is more frequently found in

animals,
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animals ; which poffeffes a head and mouth like the
tnia, enabling it to attach itfelf to parts, and
which can be feen to move when placed in warm-
water, is generally allowed to poflefs an inde-
pendent vitality. But whether the bag of water,
which forms its body, be a ftomach, is certainly
doubtful. .

The moft fimple form of an alimentary cavity
exifts in the common frefh-water polype (hydra).
It appears to be excavated in the fubftance of the
body, and has a fingle opening, fituated in the
centre of the [pace furrounded by the tentacula.
The nutritive matter foaks immediately into the
body, and imparts its colour to the animal.

The large maffes of gelatine, called medufe,
which refemble in form mufhrooms, and are found
floating in the fea; have a fomewhat fimilar ftruc-
ture. A ftomach is hollowed out in the pedicle ;
and veflels, commencing from its cavity, convey
the nutritious fluid over the body. Sometimes the
ftomach bas a fimple opening : in other cales there
are branching tentacula, on which canals commence
by open orifices; thefe unite together to form
larger tubes, and the fucceflive union of thele
veflels forms at laft four trunks, which open into
the ftomach, and convey the food into that cavity.
This very fingular ftruture conftitutes a remarka.
ble analogy to the roots of trees ; and Cuvier has
formed a new genus under an appellation derived

from
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from this comparifon; viz. the rbizgfloma, from
‘esdn a root, and soxa a mouth.

The ftar-fith (afterias) has a membranous
cavity in the centre of its body, communicating
externally by a fingle opening. Two canals ex.
tend from this into each of the branches, or as
they fometimes called the fingers of the animal,
where they [ubdivide, and form numerous blind
procefles.

‘The tape-worm (“zania)has a fmall canal run-
ning on each fide of its body : the two tubes are
joined together by tranfverfe produtions at each
joint.

The afcaris lumbricoides (round-worm) has a fim-
ple canal running from one extremity of the body
to the other.

The leech (hirudo fanguifuga or medicinalis ) has
a fhort celophagus and a very large ftomach, divided
by numerous membranous fepta, which are perfo-
rated in the centre. It has been generally fup.
poled that this animal has no anus; but Cuvier
fays, that it poffefles a very fmall one. (Légons
d’Anat. Comp. tom. 4. p. 141.): DumMErIL, on
the contrary, denies its exiltence. (Zoologic Ana-
tigue, p. 298.)

The common earth-worm (“lumbricus terreftris )
has a long canal, divided by feveral partitions,

The aphrodite aculeata has an inteftine running
according to the length of the body, and fending

off
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off on each fide feveral blind procefles, which en-
large at their termination.

In the proper mollufca, befides the ftomach,
which has been already noticed there, is an intef-
tine, feldom of confiderable length, making fome
turns in its courfe: it paffes in all the acephalous
mollufca through the heart.

The inteftinal canal of infedts varies very much
in the different genera and fpecies. It may be
ftated on the whole, thata long and complicated
inteftinal tube, denotes that the infe& feeds on
vegetables ; while the contrary charaters indicate
animal food.

Great difference is found, in fome inftances,
between the larva, and the perfet infe&. The
voracious larves of beetles, (/zarabzi), and but-
terflies, have inteltines ten times as large as
the winged infects, which are produced from
them.

In the dragon-fly (/ibellula ), which is very carni-
vorous, the inteftine is not longer than the body.
There is a fmall but mulcular ftomach.

The orthoptera, (which clafs contains the locufts,
&c., well known for their deftru@ive powers,)
have a long and complicated alimentary appa-
ratus. They have firft a membranous ftomach.
This is fucceeded by another cavity covered in-
ternally with fcales or teeth, and poflefling a very
thick mufcular coat; in fhort, a true gizzard.

Round
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CHAPTER VIIL

ON THE LIVER, SPLEEN, AND OMENTUM.

§ 121, WE may conveniently colleé together,
in this chapter, whatever is to be faid concerning
the liver, fpleen and omentum ; fince thefe parts
are connected with each other in their funéions.

The fpleen and omentum feem to be lefs con-
ftantly found in the animal kingdom, than the
liver, and to be in a manner fubfervient to the lat-
ter vifcus : which, on the contrary, exifts in every
clafs and order of animals that is provided with a
heart and circulating fyftem.

(A) MAMMALIA,

§ 122, Befides the lefs important, and indeed
conftant variations in fize, colour, divifion into
lobes’, &c., the liver of thefe animals is ' dil-

* It deferves to be remarked here, as a peculiarity of the
liver of fome four-footed mammalia, which live in or about
the fea ; namely, the polar bear, and fome feals ; that it feems
to poflefs fome poifonous or noxious qualities when employed
for food. Heemskerx’s Companions experienced this in
the former inftance at Nova Zemlia; and Lord Awsox’s
fquadron in the latter, on the coalt of Patagonia.

tinguithed
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tinguithed by two chief differences: firft, in fome
genera and {peciesit tranfmits all the bile immedi-
ately into the duodenum. Secondly,in feveral others
a part of this fluid is previoufly colleéted in the
gall bladder. Animals of the bor/é * and goat kind,
and the cetacea afford inftances of the want of this
receptacle,

On the contrary in fome of thofe which have
it, there are hepatico-cyftic dufls, which convey the
bile immediately from the liver into this bladder :
as in the horned cattle. (See note (A) at the end
of the chapter).

In the ox and /heep, the fpleen is diltinguifhed by
a peculiar cellular?® ftructure from the merely val-
cular texture which it poffeffes in other animals of
this clafs.

Mammalia alone * poflefs a true and proper omen-
tum. And the part, which has been called a

fpleen

* Some have confidered the large hepatic du& of the borfe,
as a gall-bladder. See Sir THomas Broww’s Pfeudodoxia
Epidemica, p. 119. ed. of 1692, This might with more
truth be faid of the elephant, where the hepatic duét has a
confiderable expanfion jult at its entrance into the inteftine.
Qeuvres de Pierre Camper, tom. 2. ch. 4. § 3.

3 StukeLy on the Spleen, tab. 3. and 4.

The hepatico-cyltic duéts, and the cellular {tructure of the
fpleen, are the more worthy of mention, as they have given
rife to errors in phyfiology.

+ 1 quote only a fingle inftance of the peculiar appearances
of the omentum in particular {pecies ; viz. that of the racoon,

(urfu
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fpleen in other animals is very different in its ftruc.
ture, connections, &c. from the fame vifcus as it
exills in this clafs.

(B) Birbps.

§ 123. The liver is much larger in domefti-
cated, than in wild birds *. It is well-known that the
gall-bladder is wanting in many fpecies of this clafs,
(for inftance in the pigeon, parrot, &%.) : and fome-
times in particular individuals of a fpecies, which
- commonly has it; asin the common fowl. (See note
(B) at the end of the chapter).

A roundith lump of fat, which covers the in-
teltines of fome aquatic birds, has been confidered
as an omentum.

(C) AmpHiBIA.

§ 124. The liver, in thefe animals, is univerfal-
ly of confiderable fize; and in fome inflances, as

-

(urfus lotor J, which has a very remarkable ftru&ure ; and
which I received from that zealons zootomilt Dr. AvLsErs,
of Bremen. It is comparatively large, and confifts of in-
numerable ftripes of fat, difpofed in a reticular form, and
connefted by an extremely delicate membrane, refembling a
fpider’s web.

* B. Rosinsow, on the Food and Difcharges of Human Bodies,
London, 1748-8. p. 97.
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the coats of the inteftine, for receiving the pancrea-
tic dud, in the cat and elephant.

All the quadrumana, carnivora, and edentata have
a gall-bladder.

Many rodentia, particularly among the rats,
want it. The tardigrada ; the elephant, rhinoceros,
and pecari among the pachydermata; the genus
cervus and camelus among the ruminating ani.
mals ; the fblipeda ; the trichecus and porpoife alfo
want this part. It does not exift in the g/Zrich and
parrot ; but is found in all the reptiles. CuviIER
thinks that it belongs particularly to carnivorous
animals ; that it is connefted with their habit of
long fafting ; and ferves as a refervoir for the bile,

All the mammalia, which want it, except the
porpoife, are vegetable eaters: and molt reptiles,
which univerfally poflefs it, live on animal food,
Légons & Anat. Comp. tom. 4. p. 37.

The valvular tranfver {efolds of the cyftic du&
belong only to the fomie, befides the human fub-

ject.

(B) The liver of birds is divided into two
equal lobes. The hepatic duét opens feparate-
ly from the cyftic; and its termination is gene-
rally, but not always preceded by one or more
paucreatic duéts, and followed by that of the
cyftic duét. |

'The fundus of the gall-bladder receives branches

: from
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trom the hepatic du®, (duflus hepaticyfici ) ; bue
that tube fometimes unites with the cyftic, as in
the duck.

(C) The fpleen gradually diminithes in fize
from the mammalia to filhes. In the porpoife
there are feveral fmall fpleens; fupplied from
the arteries of the firlt flomach., It is always
attached to the firft, when there are feveral
ftomachs.

In birds it is always near the bulbus glandulo-
fus; but does mot lie conftantly very clofe to
the ftomach in reptiles; as it is found in the
melentery of the frog. Neither is it very uniform.
ly fituated in fithes.

(D) The blind procefles, which are attached to
the alimentary canal of infe@s, are fuppofed by
many to form a fubflitute for the liver. They
generally contain a yellow bitter fluid. Their
number and fituation vary. They terminate for
the moft part near the ftomach, but not con-
ftantly fo. They are fhort and numerous in the
dragon-fiy, and open near the anus. In the mole-
cricket ("gryllus gryllotalpa ), they form a bundle,
and have a common opening in the middle of the
inteltine, .

In the cruftacea the liver is large, and confifts
of blind tubes, opening into the commencement

03 of
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(F) The author has entirely omitted fpeaking
on the pancreas in this part of his work ; proba-
bly becaufe there are no remarks of any importance
or intereft to be made on the fubject. The ftruc-
ture of this gland in the mammalia, in birds, and
in reptiles is the fame, on the whole, as in the
human fubje&®: its form and fize, its colour and
confiltence, and its divifion into lobules exhibit
fome flight and unimportant variations.

The termination of its duct or duéls, is diflin&
in birds from that of the d. choledochus. In the
mammalia they generally open together, or there is
a branch terminating in the d. cheoldochus, and ano-
ther opening into the inteftine, as in the dog and
elephant, or they may be quite diftin&, as in the
bare, porcupine, and marmot. ‘They may be fepa-
rate or diftinét in different individuals of the fame
fpecies, as in the monkeys.

The fEate and fhart have a pancreas fimilar to
to that of the three firlt clafles of red-blooded
animals. In other fithes the fituation of this
organ is occupied by the cecal appendices or pyloric
eaca ; which afford a copious fecretion, analogous,
no doubt, to the pancreatic liquor. (Thefe are
mentioned in § 118.) The internal furface of
thefe tubes becomes very red on injeicn, and
pofleffes a glandular and fecreting appearance.

The appendices, which form feparate tubes in
moft fifhes, are colleted in the furgeon into one

0 4 mals,
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mammalia, which either live in, or frequent the
water. I have obferved it in the feal and porpoife,
where the fmall kidneys are extiemely numerous,
and fend branches to the ureter without forming a
pelvis.  Mr. HunTer ftates that it belongs to all
the whales. (Philof. Tran/. 1807. pt. 2). The
citer has the fame ftructure; but its fmall kidneys
are not fo numerous as in the animals above-
mentioned. (Home, of the fea-stter. (Lutra
marina ). Pbilsf. Tranf. 1796, pt. 2.) It is re.
markable that the brown bear ("ur/us arctos ) which
lives on land, fhould have this ftruure as well as
the white polar bear (Curfis maritimus ), which

inhabiting the coafts, and floating ice of the northern

regions, [pends much of its time in the water.

Mr. Hunter (loco citato) concludes, that it is

becaule Nature wifhes to preferve an upiformity in
the ftrufture of fimilar animals. But the badger,
(urfus meles ), which is a very fimilar animal, has
the uni-lobular kidney. The number of fmall

kidneys in the bear is 50 or Go: and it appears |

that each confilts of two papillee. (See the account
of the diffection of a bear, by the French Acade-
micians : which is alfo given in Brasivs's Col-
leStion.  Anatom. Animal. tab. 32. fig. 2, 3, 4.)

(B) The two large bags, which the author, and
alfo Cuvier, (Légons & Anat. Comp. tom. 5. p.
237.) reprefent as urinary bladders of the frog and
toad, are flated by Townson to have no con-

neclion
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the fineft wool to the ftrongeft quills of the por-
cupin’ Thick briftles, and hairs, as they are
found, for inftance, in the tail of the elephant, and
other animals, refemble horn, or filh bones in tex-
ture; while on the other hand, both thefe fub-
ftances may. be eafily fplit into a kind of briftles,
Hairs are commonly cylindrical ; fome, however,
are broad with two fharp edges; as in the toes of
the ornithorbynchus, and the common porcupine.
Others; as the whifkers of the /fzal® are also flat,
but have rounded and denticulated margins, fo that
they have a kind of knotty, or jointed appearance.
Something fimilar may be obferved in the hair of
fome cloven hoofed’ animals, and moft remarkably
in that which covers the fcent-bag of the mufk goa.
(mofchus mofehiferus ). 'Thefe are at the fame time
filled with a very loofe medullary texture, and con-
fequently very brittle. Some are thick and firm,
but perforated by a narrow tube, which runs
through their axis, as the long ftiff whifkers of the

¢ Avwm Annotat. Academ. lib. 3. p. 66.

? In confequence of a degeneration of the formative im-
pulfe, which feems to refide chiefly in an unnatural forma-
tion of the fkin, the hair of the human fubje& may affume
an unufual appearance, fimilar to that of fome quadrupeds,
particularly of the goat and deer kind. This was the cafe
with a woman from T'riers, who was fhewn here, as well as
in many partsof Europe, in her feventeenth year. See Lava-
ver’s Phyfiognomical Fragments, in German, part g, p. 68.
And the fupplement to Burron, vol. 4, p: 571.

P phaoca
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fame three parts with thofe of mammalia. Some
are furnilhed with hair in particular fituations; as
the wwltur barbatus, the raven, and the turkey.
Others, as the eaffowary, have long {pines like fith
bones in their wings, which approach in the tubular
{truGure of their roots, to the formation of feathers 5
the univerfal and peculiar covering of this clafs of
animals. The particular differences in the forma-
tion of the feathers are innumerable. Among the
molt remarkable, are the fmall fcale-like feathers of
the penguin's wing ; and the horny, flat, and pointed
procefles on the tip of the neck, and wing-feathers
of the common fowl in its wild ftate ; and on thofe
of the Bohemian chatterer, (ampelis garrulus.)
Several birds in different orders, have two or more
feathers arifing from a common quill.”

The periodical renewing of the feathery cover-
-ing, at what is called the moulting feafon, takes
place in a fhort fpace of time, and comes therefore
more under our obfervation, than the change of
the hair in mammalia. This procefs has afforded
a very interelting phyfiological remark, which has
been often made in feveral {pecies of thofe birds, in
which the male and female have different plumage ;

» Tn a young offrich, which had jult quitted the egg, and
which now lies before me, there are as many as twenty fea.
thers on the back, procecding from a fingle barrel.

P 2 Viz.
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viz. that as the latter ceafes in her old age to lay
eggs, {be obtains the male plumage.

Laltly, the integuments of birds ferve the office of
emunctory organs, which is proved even by the pro-
cels of moulting, as well as by the feparation of
peculiar matters from the fkin. Thus the cockatoo
( Pfittacus criftatus ), as well as fome other fpecies of
Pittaci, and feveral birds of different orders, havea
large quantity of white mealy duft dilcharged from
their fkin, particularly at the pairing time.

(C) AwmpHIBIA.

§ 138. The very various integuments, which
are found in the different orders and genera of °
this clafs, conlifting of fhields, rings, fcales or fim-
ple {kin, are covered externally with cuticle, which
is frequently feparated in many of thefe animals, as
in the fnake, (forming what is called in German,
Natterbemd, i. e. Inakes-fhirt) and water-newt,

This procefs of feparation is repeated every week
for fome time in the latter animal, particularly
in {pring and autumn. Some which have f{mall
fine fcales, as the chameleon, or a fimple tkin, as
fome frogs change their colour occafionally, either
from difference in the light or warmth, or from the
effect of their paflions. (¥or a peculiarity in the
fkin of the toad, fee note (D).

12
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It is detached from the furface, in the form of
fmall feales, in all the mammalia, except the whales.
And in fome this happens chiefly at the feafon when
their hair is fhed. It gives the fkina brauny ap-
pearance. ‘

(B) Itisin the rete mucosum that the colour
of the fkin refides; but this part poffefles in very
few inftances, any brilliancy of colour in the mam.-
malia. It is of a beautiful red and violet on the
nofe and buttocks of fome &aboons : and filvery
- white on the abdomen of the cetacea. It is re-
markably thick on thefe animals ; being about the
fixteenth of an inch on the back, and {fuch parts
as are of a black colour.

(C) Villi, or papillz of the fkin are found on
thofe parts which correfpond to the toes and fin-
gersof man, They exift alfo on the trunk of the
elephant, and on the fnout of the mole and pig.

The catis of mammalia is much thicker on the
back than on the belly.

(D) The fkin of the frog and toad does not
adhere to the fubjacent parts, as in other animals ;
but is attached to them only at a few points, and
is unconneéted elfewhere : fo that it may be com-
pared to a bag containing the animal.

(E) The lower orders poffefs in general an

epidermis. In the f¢faceq it ufually covers the fur-
' face
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face of the fhell, and ‘obfcures the brilliancy of that
part, until it is removed. It maybe feen by plung-
ing a fnail-fhellinto boiling water. Itis very thick
and villous in fome fpecies, as in the arca pilefa.

Cruffacca have it; allo infelts both in their
perfeft and larva ftates. Ttis fhed in the latter
feveral times before the change to the ftate of
chryfalis : (feven times in moft of the butterflics and
bombyces ).

It is very diftin& in the vermes; as in the com-
mon earthworm and leech, which often fhed it. In
the fipunculus faccatus it is loofe and not adherent
to the furface.

(F) Hairs are formed in fmail bulbous bodies
implanted in the true {kin, and grow from their
bafe.

If one of the large hairs, which grow on parti-
cular parts of fome animals be examined with
glaffes, its furface appears grooved, as if it were
compofed of feveral filaments; and one or two
canals are difcovered in the fubltance of the hair,
containing a kind of fluid, which has been calied
the medulla. |

In the hedgehog, porcupine, &c. thefe filaments
are covered witha layer of horny fubftance ; and
the cavity is filled with a white fpongy matter.

The colour of the hair is influenced in great mea-
fure by that of the rete mucofum: and this cir-
cumftance is particularly obfervable in the human'

P 4 {ubject.
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fubject. Its texture is much modified by climate
and mode of life. The dog in Siberia, and the
JSheep in Iceland are covered with a kind of long
and ftiff hairs, while the fame animals, in very hot
countries, as in Guinea, lofe this covering altoge-
ther. A fpecies of goat furnifhes the long and filky
hair, which is manufactured into the valuable fhawls
of Cathmere. The cat, ralbit, and goat are covered
with a very long and peculiar kind of hair in An-
gora, a fmall diftrict of Afia Minor ; and the fupe-
rior qualities of the Spanifh wool are well known.

This feems to be the proper place for confidering,
in a curfory manner, the other infenfible parts,
which are found on the furface of the body.

The horns of the mammalia are generally formed
on procefles of the frontal bone ; which they cover
in the manner of a fheath, as a glove does the fin-
ger. ‘They confift of afolid, infenfible, and elaftic
fubftance; which in many cafes has a fibrous ap-
pearance, as if it were compofed of an aggregation
of hairs, This ftrufture is moft particularly re-
markable in the rhinoceros ; where the horn is folid,
and fituated ower the nafal bone. The fibres ana-
logous to hairs are very diftin@®, and are obfervable
at the bafe of the horn, detached from its fubftance
in the form of briftles, The mafs of the horn is
entirely pervaded by innumerable pores.

In thofe animals which have along procefs within
the horn, the os frontis begins to form a tubercle,
about the feventh month of conception.  This be-

mg
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ing gradually elongated, elevates the integuments,
which become callous, and harden, as the horn is
lengthened. Between the bone and the latter part
a foft vafcular fubftance is interpofed : from which
the horn is produced, by means of fucceflive addi-
tions to its bafe and internal furface.

The nails and claws of animals are formed juft
like horns ; they cover a procefs of the laft pha-
lanx, which is analogous to the frontal procefs of
the horn; and grow from the root or bafe, to
which the integuments are attached, while they
wear away at the loofe edge.

The hoof of the borfe, afs, &c. is a horny cover-
ing of the laft phalanx ; fimilar, inits firuure and
formation, to the parts jult mentioned, but inclu-
ding the whole of the bone. Its internal furface
in the horfe is formed into a valt number of thin
plates, which are placed alternately with corref; pond-
ing laminz of the vafcular fubftance, and confti-
tute a molt clofe connection between the two parts.
"Ihis union is fo firm, that, when the inferior portion
of the hoof has been removed, a horfe may be
trotted roughly without the foot being feparated
from the upper part of the hoof.

The body of a bird which has juflt quitted the
egg, is covered with hair inftead of feathers. Fafs
cicult of hairs are produced from one common
bulb, which is the rudiment of the future feather.
In a few days a black cylinder appears, which opens
at us extremity, and gives paffage to the feather.

The
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The oppofite end receives thofe blood-veflels, which
fupply the vafcular fubftance in the barrel of the
feather ; when the ftalk of the feather has received
its complete growth, this vafcular body is dried up,
and prefents the well-known appearance in the bar-
rel of quills.

The parts which have been juft defcribed, as well
as the epidermis, and the fcales, or other hard co-
verings of reptiles and fithes poflefs neither veflels
nor nerves 3 and therefore the whole fuperficies of
an animal’s body is really infenfible, and conftitutes
a dead medium, through which impreflions are con-
veyed to the fubjacent living parts.

(G) I introduce the following quotation from
the 2d chapter of the author’s Manval of Natural
Hiftory (Handbuch der Naturgefchichte, ed. 6,
Gottingen, 1799) becaufe it explains the terms
made ufe of in the 156th paragraph; reprefents
the fubjet in an interelting point of view, and con-
tains the refult of fome curious experiments.

¢ In {peaking of the growth of organized bodies,
we muft notice their power of reprodufiion,—that
wonderful property, of reftoring or renewing parts,
that have been mutilated or entirely loft. This is
one of the wifelt provifions of nature for guarding
amimals and plants again{t the numerous dangers,
by which they are furrounded. Hence, when view-
ed in connection with the fyltem of growth altoge-
ther, it conftitutes one of thofe grand charallers,

which
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which diftinguifh the machines that proceed from
the hand of the Creator, from all the produétions
of human fkill. The fprings and wheels of me-
chanical inftruments have no power of repairing
themfelves when injured or worn; but fuch a
power, in different degrees is imparted to every ani-
mal and plant.

At different periods of the year, feveral organized
beings lofe by a fpontaneous and natural procefs
certain parts of their body, which are fubfequently
renewed. Examples of this occur in the fall of the
Stag’s horns ; in the moulting of birds; in the re-
newal of the cuticle of ferpents, and of the larvae of
infefts, and that of the fhell of the cruftacea; the
fall of the leaves of trees, &c. This may be called
ardinary or natural reproduction.

The fecond, or extraordinary kind of reproduc-
tive power is that, by which wounds, fractures, or
any accidental mutilation or lofs of parts of an or-
ganized body, are remedied or reftored. Man in-
deed, and fuch animals as are nearly allied to him,
pofiels this property in a very limited degree, while
its ftrength and perfetion are truly aftonifhing in
feveral cold-blooded animals, as the water-newt, the
crab and lobfter, fnails, earth-worms, (lumbricus
terreltris,) fea-anemones, ("acinia), the {tarfifh,
(aflerias, ) freth-water polipes (“bydra ), &c.

Some experiments on this reproduétive power
require a hand exerciled in fuch employments, to-
gether with various precautions, and a favourable

combination









CHAPTER XI.

able gland* at the temple, between the eye and
meatus auditorius, fecreting in the rutting feafon a
brownifh juice, which is difcharged through an
opening in the fkin?,

As far as regards the ftructure of the organ, this
fecretion refembles moft, that of the gland placed
at the back of the Mexican mufk hog or pecare
(fus tajagu ). * (See note (A), at the end of the

chapter).

§ 143. Several ruminating lifulca, and the
bare, have, in the part which has been noticed above
(§ 16.), febaceous finufes, which have received that
name from the adipous and vifcous fubltance,
which is feparated there in great abundance in fome
animals, and which is well known in the /ag,
where it is fuppofed to be of a lacrymal nature®.

§ 144. In moft of the ruminating animals, and

* See the Hiflvire des Animaus of the Parifian academicians,
part 3. p. 138, and Camrer’s plates on the anatomy of the
clephant, which were prepared in his 7oth year.

# This circumf{tance has been remarked of old, and has
been noticed in the Indian Mythology. Sce Wirrorp in
the Afiatic Refearches vol. 3. p. 443.3 it occurs likewile in
Strano. Compare alio Beaviiev Poyage aux Indes Orien-
tales, p. 105. (in the colledtion of TuevENnoT the elder, vol. z.)
and J. W. Hevor’s % Eg? fadian Theatre,” in German,

pr2iz.
+ See profeflor Scuxeiper in the Lﬁgﬁg Magnm:far Nﬂn
sural Hiffory, in German, 1787, p. 430. :

n
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in the bare, there are cavities in the groins, near
the genitals, called by Pallas antra inguinatia ; and
containing a ftrong-fcented febaceous fubftance fe-
creted from glands which lie under the integu-
ments °.

§ 145. Some other mammalia have pouches
on the abdomen, covered internally with a fine
hair, and containing fatty fecretions of peculiar
odours. Of this kind are the bags near the anus
of the badger ; and that which contains the teats
of the female marfupial animals °.

§ 146. There areallo in the badger, and the gpof-
fums, as well as in feveral other carnivorous animals,
(both among thofe, which are furnifhed with fepa-
rate toes (digitata), and thofe which are web-
footed (palmata) peculiar glands and bags at the
end of the reCtum, fecreting a yellow fubftance of
a ftrong and difagreeable {mell in its recent ftate,
and which frequently gives to their excrement a
kind of mufk-like odour ’.  (See note (B).

5 Ibid, p. 430.

¢ The yellow matter contained in this pouch, was coma
pared by Tvyson with that which is fecreted in the axilla of
the human fubjeét. Phil. Tranf. vol. 20. p. 120.

1 Sec Grew Mufeurn Regalis Societ. tab, 23. where he re-
prefents thefe bags in the polecat, weafel, fox, and cat. Davy-
BENTON tom. g, tab. 4. in the fion, tab. 16. in the panther,
tab. 33. in the cfveite, tom. 7. tab. 13. in the otter.

S 147.
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that of the mucus, which belmears their tkin and
fcales, and which is formed in canals * lying near
the lateral lines, and in the fame diredtion with
them; one or more of thefe canals running on each
fide from the head to the tail-fin. Infome fithes the
mucus is poured out in the intervals of the fcales ;
but in others thole parts are perforated by regular
openings for its difcharge 7. (See note (G),

(E) Insecrs.

There are no true conglomerate glands, nor ana.
logous parts in infeéts ; but their diffierent fecre-
tions are performed by loofe veflels™, Befides
the different fecretions of peculiar matters, which
belong exclufively to fingle fpecies, as the vapour,
which fome carabi (“carabus crepitans, marginatus,
&c.) difcharge, and the ftrong odours with which
feveral of the bug-kind defend themfelves in cafe
of neceflity, two kinds of fecreted fluids deferve
to be particularly remarked in this clafs : the filk

e L

' See the two claflical works of Stewno, who difcovered
thefe parts : * de mufeulis et glandulis, p. 42 and elementor. M1y ae
kg. fpecimen. p. 92,5 alio Lorenzint, p- 7. and 21.

- 7 AJQu Rwvinvus in the Leiplic Ada Eruditorum, 1687,
p. 16t. and Perravir Efis de Phyfigue, tom. 3. tab. zo.

® Covier in the Memoires de la Socieré I Hiff, Nat. de Paris.
an. 7. p. 40.

Q2 which
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Buccinum lapilius and echingphorum, murex brandaris
and !rimcﬁ!w, Helix ianthina, arca nucleus, &ec.
Laftly fome bivalves, under extraordinary circam-
ftances form pearls* on the inner furface of their
fhell. * (See note (K) for an account of the filk,
fecreted by mollufca, and note (L) for the ink of
the cuttle fith.)

Additions to Chapter the Eleventh.

(A) This remarkable gland is found on the
back of the animal, over the facrum. It is of a
confiderable fize (between two and three inches
long, and above and inch broad), and is compofed
of feveral lobules, whofe duéts join into one canal,
which penetrates the fkin. It furnifhes a fecretion
of a very pleafant mufk-like odour, from which
TvysoNn denominated the animal aper mofchiferus.
The opening of this part on the back has been
defcribed by many authors as the navel (Bar-
THOLIN. Cent. 2. Hif. Med. g6.)

‘Tyson in the Phily/. Tranf. No. 153, or in
his works, London, 4to. 1751, with a good delinea-
tion of the gland,

-

* Pogr,tom. 1. Introdudtion, p. 19.

QL3 (B) Thele
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(B) Thefe anal bags are of a fpherical form,
and have a fmall round opening juft at the margin
of the anus. They feem to belong particularly to
the carnivorous animals. They may be feen very
well in the cat. Their fecretion pofleflfes that
ftrong difagreable odour, which charalerifes fo
remarkably many animals of this order, as the fox
and all the weazel tribe ; and which has even made
the polecat proverbial in common language, and
has beftowed on it its fcientific name, mufela pu-
torius. Some American fpecies exceed thefetor even
of the polecat. This is the cale with the viverra
mepbitica and coaffe (the fkunk and fquafh). They
pour out the fetid matter when purfued ; and are
thereby effcétually defended, as neither man not
animal can approach them.

Thefe parts are not however confined to the
carnivora, as feveral rodentia poffefs them.

(C) It is from thele glands, and not from the tefti-
cles, as naturalifts have abfurdly fuppofed, that
the fubftance called cqfforewm is produced. A de-
lineation of the parts, from the diffeflion of the
Parifian academicians, may be feen in the colleétion
of BLasius. Anatom. Animalium. tab. 13.

That valuable article of the materia medica,
mufk, is produced from fimilar glands in the mgft
chus mofchifer (in Englifh the muik), an animal

found
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found in the mountains of Thibet, and the fouthern
parts of Siberia.

(D) I have already ftated that falivary glands,
in the proper fenfe of the term, do not exilt in
birds ; and that the parts which the author men-
tions here, muft be regarded in a different point of
view. (See the note to § 94.)

(E) Trsox ftates that the oltrich has this gland
fituated not on the rump, but further forwards,
(Anatomy of the Mexican Mufk-hog, p. 39.) Ihave
obferved in the fituation, which he mentions, a
pretty confiderable bag with hard callous fides,
and nothing glandular in its coats. It contained
a brown and uné&uous, but nearly folid matter, and
I could difcover no external opening; but it had

been fomewhat cut before I examined it. It cannot
I think be very well compared with the oil bag of
the rump.

(F) There is found in the crocodile, on each
fide of the lower jaw, and juft under the fkin, a
gland, whofe du& opens externally, It fecretes a
fubftance fmelling like mufk.

(G) Cuvikr reprefents the tubes which open
in the courle of the linea lateralis of fithes, as the
excretory dudts of two glands placed above the
orbits.  (Légons d’Anat, compared.) tom. .
p- 36o.

L4 In
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irritating or poifonous fluid is formed in a peculiar
bag, which fends a du& to the ﬁmg The latter
part is hollow, and its tube opens externally. It
is contained in a fheath, and barbed at the fides nf'
its point, {o that it ufually remains in the wound,
which it inflits. A delineation of thefe parts inv
a magnified view may be feen in SwAMMERDAM,
tab. 27. of the Englifh tranflation.

(K) Several acephalous mollufea produce a
kind of filk, fimilar to that of the larvze of infeéts.
It is fometimes called the beard ; and is employed
by the animal in order to attach itfelf to rocks, &c.
It is formed by a conglomerate gland, placed near
the foot 3 which latter part draws out the filk from
the excretory du&, and moulds it in a groove on its
furface. The fea mulcle (mytilus) the pinna, and
perna, exemplify this ftructure. The pinna pro-
duces it in fuch quantity, and of fuch quality, as
to admit of its being manufattured into gloves,
which is done at Meflina and Palermo (BLumeNB.
bandbych der Naturgefchichte. ed. 6. p. 438.)

(L) The black inky fluid of the cuttlefifh,
which has often been fuppoied to be the bile, is a
very {ingular fecretion, that muft be poticed in
this place. The bag, in which it is contained, has
a fine callous internal furface, and its excretory
duét opens near the anus, The fluid itfelf is thick,
but mifcible with water to fuch a degree, that a

very
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CHAPTER XII -
ON THE HEART AND BLOOD-VESSELS.

§ 156. A pPERFECT circulating fyftem, to which-
on the one hand fluids are brought by the abforb-
ents, to be converted into blood ; and from which
on the other fide, various juices are feparated in
glands, and vilcera of a glandular ftructure; ap-
pears to belong univerfally and exclufively to red-
blooded animals. A pericardium exifts in all thefe
animals,” Parts of fuch a fyltem, particularly a
heart, and certain veflels connefted with it are
found in fome genera of the two white-blooded
claffes.

(A) Mammaria.

§ 157. The internal ftructure of the heart is
the fame as in man; but its fituation in quadru-

il

—

- " Iris furprifing that fo many good anatomifts fhould

have denied the exiftence of a pericardium in the hedgehog.
Brasius, Pever, Haroer, TozzerT1, &c. are among thefe.
The membrane is indeed very delicate in this animal, and it
requirss fome care te avoid tearing it in opening the cheft.

peds
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peds and cetacea differs from that which it has in
the human fubjet. It is in the former more
lengthwile with refpet to the body ; refting rather
on the fternum than ‘on the diaphragm. Hence
the pericardium of thefe animals is not conneted
with the diaphragm® as in the human fubjet ; the
portion of the inferior vena cava within the cheft
is proportionably longer.* (See note (D) at the
end of the chapter.) .

§ 158. | The larger adult bifulea, and the pig
have two {mall flat bones, (which have been called,
particularly in the (tag, bones of the heart) where
the aorta arifes from the left ventricle. The com-
mon mnotion that they ferve as a fupport to the
valves,* does not much elucidate the fubject. (See
note (B).

§ 159. It has been fuppofed, that the amphi-
bious animals of this clafs and the cetacea have an
open foramen owale, like that of the foetus, in their
feptum auricularum. And the neceflity of fuch
an opening has been inferred from itheir way of

* See Morcacwr1 in his Epiff. Anat. p. 302, edit. 1764.
* On the proportionate length of the heart to that of the
whole body. See T. H. Beroman, Prime linee Patholigia

Comparatz. Goit. 1804, 4.
- WC L Kevenew, de Officulis ¢ Cordibus dnimalium, Gro-

ning. 1772, 4.
life ;
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life; fince they often pafs a confiderable time under
water without breathing. This fuppofition has
been fully refuted by the repeated diffeCtion of
adult animals of this kind ; which has fhewn that an
exception from the general rule very rarely occurs.s
(See note (C).

In feveral genera and fpecies, of web-footed mam-
malia, and cetacea (that is, in the common and fea-
otters, in the dolphin, &c. ) particular veffels have
been obferved to be confiderably and conftantly
enlarged, and tortuous. This ftru&ture has been
principally remarked in the inferior vena cava;
where there can be no doubt that it ferves, while
the animal is under water, to receive a part of
the returning blood, and to retain it until refpira-
tion can be again performed, and the lefler® circu-
lation be thereby again put in aion.

§ 16o. There are fome remarkable circum.
ftances in the diltribution of particular arteries in
certain animals of this clafs. 'We may notice, as

* I poflefs through the kindnefs of Dr. Avusers, of Bre-
~ men a very fingularrheart 6f an adult f{zal. |'Thie forames
ovalk and ductus arteriofus are completely open. Both the frte-
riul trunks, and particularly the aortu, form large, and as it
were anemyfmatic expanfions. The fume fa@& was obferved
by Seeewr in the latter veflel in afeal, of which he hds given
-an account in the Ephem. Nat. Curios, Dec. 1.an 9. p. 292.
¢ Ruiwvs inthe Ada dead. Natur, Curios, tom. 1.p_ 33,

] T.ht'.i
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.the moft fingular of thefe, the rete m:rahrle, formed
by the internal carotid at its entrance into the cra-
nium, in feveral ruminating bilcula’, and carnivo-
rous animals : and that divifion of the arterial
trunks of the extremities, which has been obferved
by Mr. CarvisiE ® in the flow-moving animals, viz.
the floths, and lemur - tardigradus. The arteries
of the arm and thigh in thefe cafes, divide as they
leave the trunk into numercus parallel branches,
which are united again towards the elbow and

knee. * (See note (D).

(B) Birbs.

§ 161. The whole of this clals without excep-
tion, poflels a very remarkable peculiarity in the
ftru@ure of the heart. The right ventricle, inftead
of having a membranous valve (fuch as are found
in both ventricles of mammalia, and alfo in the left
of birds), is provided with a ftrong, tenfe, and

il

? It is reprefented by Monro in the flink calf. ﬂ&f on :éc

Nervous Syflem, tab. 1.

& In the Philos. Trans. for 1800, p. 08.

* ‘The molt curious and elegant diltribution of veins oc-
curs in the foot of the herfe 5 where thefe veflels run in in-
numerahle parallel branches on the anterior furface of the
coffin bone, and form a reticular plexus of anaftomofes on
the under part which cumplct:ly covers tht furface of the

bone.
m.-aﬂx
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nearly triangular mufcle. This fingular ftruGure
aflifts in driving the blood with greater force, from
the right fide of the heart into the lungs : fince the
expanfion of the latter organs by relpiration, which
facilitates the tranfmiffion of the carbonated ° blood
in mammalia, does not take place in birds, on ac-
count of the conneftion which their lungs have
with the numerous air-cells, which will be after.
wards defcribed.™

(C) AwmpHiBIA,

§ 162. The frogs, lizards, and ferpents, of this
country at lealt, have a fimple heart, confifting of
a fingle ventricle and auricle.”” See note (E).

§ 163. The ftructure of this part is very diffe-
rent in the turtle;" and has given rife to more
controverfy than that of any order of animals,

? The reafons which have induced me to fubflitute the
terms, carbonated and ozygenated, for thofe of venous and ar-
terial blood have been explained in the Jaflit. Phyfiol. p. 13.

** 1 have fpoken more largely of this part, in the Comment,
Reg. Soc. Scient. Gotting. vol. 9, where there is alfo a repre-
fentation of the mufcle in the heron, p. 128.

* Swammerpawm gives the cleareft reprefentation of the
heart of the frog, and of the veffels, which are moft imme-
diately conneéted with it, tab. 49.

** I have lately opened a tortoife from Moreceo, which
came to me alive, and for which I am alfo indebted to Dr.

R Their
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Their heart poffefles two auricles,” which are fepa-
rated by a complete feptum, like thofe of warm-
blooded animals, and receive their blood in the
fame manner, as in thofe animals; viz, the two
venge cava terminate in the right auricle, the pul-
monary veins in the left. Each pours its blood into
the correfponding ventricle, of which cavities there
are two : thus the ftru&ture of the heart hitherto
refembles that of mammalia,

The charaleriftic peculiarities, which diftinguifh
the heart of thefe animals, confift in two circum-
ftances. Firfl, both the ventricles communicate to-
gether ; there is a mufcular, and as it were tubular

Arsers. The frulture of its heart, concerning which Moz-
cacxi himfell was in doubt, exatly refembled that of the
turtle in the moft important circumflances: viz. in the
union of the two ventricles by an intermediate opening, in
the origin of the large arteries from the right ventricle, as
well as in the diftribution of the aorta, and the union of its
two chief branches in the abdomen. The cavities of the
ventricles were equally fmall ; their parictes equally-{fpongy,
The intermediate opening of the ventricles was more fimple
as it had not the valvular firu&ure, which is found in the
heart of the turtle. The auricles were loofe and thin as in
the tefuds ¢caretta; not firong and fpongy as in the mydas,

* A remarkable difference exifts in the ftruéture of the.

auricles between the tgffudo earetta and mydas, both of whofe
hearts now lie before me. The auricles of the former are
thin, like thofe of warm-blooded animals ; in the latter they
are very firm, and have almolt as thick and Rrong parictes
as the ventricles.

valve,
12

I i 8 B i
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valve, going from the left to the right cavity, by
means of which the former opens into the latter.
Secondly, the large arterial trunks arife all toge-
ther from the right ventricle only (no veflel coming
from the left). . The aorta, forming three grand
trunks', is fituated towards the right fide and the
upper part ; the pulmonary artery comes as it were
from a particular dilatation™, which is not fituated in
the middle of the bafis of the heart, but lower ; (it
muft be underftood, as we have already obferved,
that we apply thefe terms according to the hori-
zontal pofition of the animal.)

We can now comprehend how this wonderful
and anomalous ftructure, by which all the blood is
propelled from the right ventricle only, is accom-
~modated to the peculiar way of life of the animal,
which fubjetts it frequently to remaining for a long
time under water. For the greater circulation is
fo far independent of that, which goes through the
lungs, that it can proceed, while the animal is un-
der water, and thereby prevented from refpiring,

e

. T'wo of thefe go to the abdomen ; the right is the pro-
per qorta abdominalis, the left is the duSus communicativus of
Mery, who compared it to the duflus arteriofus of the feetus
+ " Mery confidered this dilatation as a third ventricle,
wenlricwlus intermedius ; hence it has happened, that fome zon-
tomills have afcribed to the turtle a fingle ventricle, (on ac-
couat of the communication); fome two, and others three.

R 2 although
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although the latter is impeded. In warm-blooded
animals, on the contrary, no blood can enter the
aorta, which has not previoufly paffed through the
lungs, into the left ventricle ; and hence an obftruc-
tion of refpiration molt immediately influences the
greater circulation™,

(D) Fisues.

§ 164. The heart in this clafs of animals is ex-
tremely {mall in proportion to the body. Its ftruc-
ture is very fimple, as it confifts of a fingle auricle
and ventricle, which correfpond with the right fide
of the heart in warm-blooded animals. The ven-
tricle gives rife to a fingle arterial trunk (which is
expanded in moft fithes into a kind of bulb as it
leaves the heart), going [traight forwards to the
branchiz, or organs of refpiration. The blood
pafles from thefe into a large artery, analogous to
the aorta, which goes along the fpineand fupplies

* The beft and molt intelligible delineations of the turtle’s
heart are thofe by Mery inthe Mem. de P Acad. des S¢. 1703.
Although he made an erroncous application of them to the

courfe which he fuppofed the blood to take in the heart of

the human feetus. [ conclude from a comparifon with my
own preparations, that his drawings were taken from the
teflucde caretta.

O i T L
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the body of the animal. 1t is then returned by the
venz cavz into the auricle,

§ 165. Molt cold-blooded animals, as filhes, and
the amphibia of this country, have a much fmaller
proportion of blood, and fewer blood-veflels than
thofe with warm blood. On the contrary, they
have a much greater number of colourlefs wefféls
arifing from the arterial fyltem.

(E) InsecrTs.

£ 166, A true heart, and [yftem of veffels con-
neted with it, are found in a very few of what
are called white-blooded animals. In this clafs
they feem to belong only to fome genera of infeéts

" Reprefentations of the heart of a fith are given by Per.
RavLT in the Efais de Phyfigue, tom. 4. tab, 19.: by Dy-
VERNEY, in his polthumous ** @uvres Anatomigues”, tom, z.
tab. 9.: by Govan Hifloria Pifcium, tab. 4. (all thefe how-
ever call the trunk of the Jranchial artery, the aorta) and by
Moxeo in his *“ Stradfure and Phyfiology of Fifbes.”

** In an experiment which I mude on this fubje&, I oh.
tained from 24 adult water-newts (lacerta palufiris) which
has been juflt caught, and weighed 11 oz. three feruples and
a half of blood. The proportion therefore of this fluid to
the weight of the body was as 23 to 36 ; while the fume pro-
portion in an adult and healthy man isas 1 to 5. |

R 3 which
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which have no wings; as the genus cancer,” and
monoculus. Several of the older zootomifts confi-
dered the dorfal veflfel of the larvae, &c. to be a
heart ; but this opinion has been already refuted by
LvoneT. In thegenerawhich we have mentioned,
there feems to be no paflage of the arterial extre-
mities into the origins of veins, and confequently no
true circulation. (On the mode of nutrition in
thefe animals, fee note (F).

(F) VEeErwmEs.

§ 167. Inmany genera of this clafs, particularly
among the mollufca® and teflacea,' there is a very
manifeft heart®, which is fometimes of a fingular
ftru¢ture. It confifts, for inftance, in the custle-fifh,
of one ventricle, and two auricles, which lie at
fome diftance from the ventricle, near the gills.

" Wirris De Animd Brutorum, tab. 3. fig. 1. Roseu’s
fipﬁ&.:, vol. 3, tab. 53.

* See Swammerpam of the limax maximus, tab. 9. of the

Sepia officinalis, tab. §2. Monro on Fﬁu, tab. 31.

" See Port tefacea wiriufque Sicilie, Vol. 1, and 2, for a
reprefentation of this in feveral teftacea. WirLris in the
work above quoted, tab. 2. of the a_xﬂ:r. SWAMMERDAM,
tab. 5, of the helix psmnfm

* Cuvikr divides the whole clafs of wermes, according as

they are furnithed with a heart, and vafcular {yftem, or are .

deftitute of thefe organs, into two families : the former he
calls mollufea, the latter xoophita,
Some

L S LY

L WL St



ON THE HEART AND BLOOR-VESSELS. &4?

Some bivalves are faid by Powr1 to have two auricles,
and fome even four. But in all thefe inftances,
there has been no connetion hitherto difcovered
between the arteries and veins ;* while on the other
hand fome genera in other orders of this clafs
have a conneéted fyftem of veffels without a heart ;*
and the proper zoophytes cannot be faid to pofiefs ei-
ther ; as their nutrition feems to be effected by an
immediate derivation of the nutritive fluid from
their abdominal cavity into the gelatinous paren.
¢hyma of their body*. *

3 8ee Pour, tom. 2, tab. 25, of the arca ace, and tab. 27,
of the offrea jacobaa, alfo tom. 1, introduétion, p. 39.

4 B. F. Bevine de birudinibus. Harderov. 1776, 4to. a
very excellent monograph. The medufe allo have no heart,
but a manifelt circulating fyftem of arteries and veins. See
Mitcnine in Albers’s American Annalsy in German, pt. 1.
Pe 121,

$SrALLANZANI, FonTana, and Murrer, have confidered
the dark portion in the body of the wheel animal (vorticella
retatoria) to be a heart; although it has voluatary motion,
which is influenced by that of the radi. And they have
employed this by a curious pefitio principiiy to prove that there
are animals which have a voluntary power of fetting their
heart in motion, or leaving it at reft. I have fhewn twenty-
three years ago, that this remarkable organ can by no means
be looked upon as a heart, butis really an alimentary canal.

* On the circulating {yftem of the vermes, fec note (G)
at the end of the chapter. '

Addis
R4
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Additisnal Notes to the Twelfth Chapter.

(A) The heart of the orang outang is placed
obliquely like that of the human fubjed ; but in
other fimiz the apex only is a little inclined to the
left, and juft touches the diaphragm,

(B) The right auricle receives in the porcupine
and elephant two anterior venz cava; the left of
which opens near the communication with the
ventricle.

(C) The queltion, whether or no the foramen
ovale be open in fuch animals, as have the power
of diving, and remaining for fome time under water,
fcems to be as yet not completely decided. In
addition to the affirmation of the author, § 15q,
the evidence of Cuvier may be quoted ; he flates
that in feveral porpoifes, in a doiphin, and a feal, he
found this opening clofed. ("Légons &’ Anat, Comp.
tom. 4. p. 201.) The Parifian difle&ors alfo found
it clofed in a beaver. ("Defeription Anatom. d’un
caftor. &c. p. 68.) It was perfe@ly fhut in a por-
poife and young feal which 1 examined: and ac.
cording to Mr. Home, (Philyf. Tranf. 1802) it is
clofed in the ornithorbynchus. On the other fide of
the queftion, befides the faét mentioned in note g,
which is very ftriking, we may adduce Mr, Homg’s-
authiority for the exiftence of the foramen ovale, in

all
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an open ftate, in the fez otter. He found it fo in
two inftances ; one of which was in an adult ani-
mal. But the duclus arterigfus was clofed. (Philof.
Trans. 1796, pt. 2). This may perhaps be nothing
more than a cafual occurrence ; as a fmall opening
is not unfrequent in the human fubjef; and I
lately met with the communication as free as in the
fetal ftate, in a perfon, who had no fymptom of
difeafe, or defet in the circulating fyftem during
life. |

- (D) Plexufes or convolutions of the arteries
are found in fome parts of the cetacea; asin the
intercoftal arteries, in the branches which go from
the fubclavian to the cheft, in thofe which fupply
. the medulla {pinalis, and the eye, HuNTER in the
Pbhilef. Tran/. 1789, pt. 2.

(E) The account which Cuvirr gives of the
anatomy of the heart in the amphibia, does not ex-
altly accord with that of the author. Cuvier des
fcribes and delineates the heart of the crocodile as
being formed nearly like that of the turtle (tom. s.
pl. 45); he fays that the iguana has a fimilar ftruc-
ture, and that it obtains likewife in the ferpents,
(tom. 5. p. 221-225.) He does not mention the more
fimple form as exilting inany lizard or ferpent.

(F) Itappears that infects poflefs neither blood.
veflels, nor abforbents.  Cuvier has examined, by
saeans of the microfcope, all thofe organs in this
| clafs,



250 ADDITIONS TO CHAPTER XII

clafs, which in red-blooded ahimals are molt val
cular without discovering the leaflt appearance of a
blood-veflel ; although extremely minute ramifica«
tions of the traches are obvious in every part. And
Lyvoner has traced and delineated in the cater-
pillar, parts infinitely fmaller than the chief blood-
veflels muft be, if any fuch exilted. Anatomie de
la Chenille, &c. |

Yet infeéts, both in their perfeét, and ‘in their
larva {tate, have a membranous tube running along
the back, in which alternate dilitations and contrac.
tions may be difcerned. From this circumitance
it has been fuppofed to be the heart ; but it is clofed
at both ends, and no veflels can be perceived to ori-
ginate from it

It is obvious from thefe data, that the funétions
of nutrition and fecretion muft be performed,
the animals which we are now confidering, in a
very different manner from that which obtains in
the more perfet claffes. Cuvier exprefles the
mode, in which he fuppofes growth and nutrition
to be effeed, by the term ¢ imbibition,”” And he
explains from this circumftance, the peculiar kind
kind of refpiration, which infe&s enjoy, Since the
nutritive fluids have not been expofed to the
atmofphere, before they arrive at the parts for
whofe nourithment they are deftined ; this expofure
is effeted in the parts themfelves, by means of the
gir.veflels, which ramify moft minutely over the

whole body. ¢ En un mot, le fang ne pouvant
aller
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aller chercher l'air, c’eft l'air, qui va chercher le
fang.” (Ligons d’ Anat. Comp. 1. 23, fe&t. 2, art. 5).

The heart of the cruffacea according to Cuvier
has no auricle ; and it is what he calls an aortic
beart. For it expels the blood into the arteries of
the body ; and this fluid paflfes through the gills
previcuflly to its reaching the heart again, The
different parts of the [yltem are here found under
a mode of conneltion exaltly the reverfe of what
we oblerve in (ifhes ; where the blood is fent into
the gills, and paffes fubfequently into the aorta,
The circulating organ in that clals is therefore a

. pulmonary beart.

I do not comprehend what the author means by
flating, that thereis no communication between the
arteries and veins in the cruftacea. If the blood is
{ent out in the one fyftem of veflels, and returns by
the other ; does not this prove the communication ?

(G) According to Cuvier, the cuttle-fith has
three hearts, neither of which pofleffes an auricle,
Two of thefe organs are placed at the root of the
two branchie : they receive the blood from the
body, (the vena cava dividing into two branches,
one for each lateral heart) and propel it into the
branchize. The returning veins open into the mid-
dle heart; from which the aorta proceeds,

The other mollufca have a fimple heart, confift-
ing of one auricle and ventricle. The vena cava
aflumes the office of an artery, and carries the re-

i turning
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CHAPTER XIIL

OF THE ABSORBING VESSELS,

§ 163.1T was regarded as an axiom even by
VaLsaLva, that thole animals, which have true
blood-veflels, have alfo an abforbing or lymphatic
fyftem. It appears alfo that the converle of this
propofition is true: viz. that thofe clafles only
have true lymphatic veflels, which poflefs at the
fame time a perfect circulating fyftem of blood-
veflels ; that is, only the four clafles of red-blood-
ed animals.

In many of what are called white-blooded ani-
mals, there is a kind of abforption very evident ;
as in the armed polypes, whofe parenchyma be-
comes tinged in a fhort time with the colour of
thofe infeéts, which have been fwallowed. The
exiftence of abforption is inferred by analogy from
other pheenomena, as the metamorphofis of larva,
&c. But no true fyltem of real abforbing vef-
fels has been hitherto demonftrated in thefe
animals *.

* SueLpon has afcribed abforbing veflels to the filk-worm™
and other larve: fee his hiltory of the abforbent fyftem.
Part 1. p. 28. ; and Mowro to the eehinus efeulentus (fea hedge-

hog) in his Phyfiol. of Fifkes. p. 88.
§ 160,
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§ 169. This fyltem (which comes moft properly
under confideration in the prefent chapter, on ac-
count of its relation to the circulation of the blood),
confifts of the /ladeal veflels, which arife from the
{mall inteftines, and of the proper lympbhatic veflels,
which belong to the relt of the body. It includes
alfo the conglobate glands, which are found in moft
of the animals, which have this fyltem, and feem
te confift merely of a congeries of the veflels ; and
laftly, the thoracic duct, which is the chief canal for
conveying the fluids from the lymphatic {yltem into
the blood. (See note (A) at the end of the chap-
ter.)

(A) Mammaria,

§ 170. All the parts of the abforbing {yftem,
which have been juft enumerated, are moft perfeét
and manifeft in this clafs of animals>, When their
lalteals contain chyle, they are diftinguifhed by their
white colour from the other abforbing veflels, the
contents of which are either limpid, or of a flight
yellow tinge. The former veffels run together in
confiderable trunks, particularly in the fheep and
goat : the latter, or true lymphatics, may be feen

* It is well known that all the chief parts of this i ;.mpm--
tant fyflem of veffels have bccn firkt difcovered in mamy
malia.

' 1]
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to advantage on the hind-leg of the horle, where
they follow a tortuous courle.

The thoracie duét is double in fome quadrupeds?,
as in the dog, and forms at its commencement,
more conftantly than in the human fubject, a ve-
ficular enlargement, called the ciferna or receptas
culum* chyli. (See note (B).

In many mammalia, particularly of the order
Jere, the mefenteric glands are colleted into one
mafs, which is known by the inappropriate name of

Pancreas Afellii*.

(B) Birps.

§ 171. The chyle is tranfparent in this clafs ;
therefore the lacteals are only diftinguifhed from
the lymphatics by their fituation and office. There
are no glands in the mefentery, alchough conglo-

? Pecquet Esperimenta Nova Anatomica, p. 21. Ed. of
1654.

* The courfe and diftribution of the thoracie du& vary in
quadrupeds, at lealt in our domeftic animals, as much as
in the human fubje@. It forms not unfrequently, in the
dog, a kind of annular portion at its upper, or more pro-
perly, anterior and, which trivial variety Van Birs transe
formed into a conftant and important circumilance, and
called ** receptaculum tortuofum,’’ &c. He has reprefented it in
a very beautiful plate, as far as the engraving goes, ‘n bis
Refponfio ad Admonitiones Jo. Ae. Horng. Roterod. 1661. 4.
P+ 7

' AsErrius de lafibus. tab. 1, and 2.

bate
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animal to confift of large fpherical bags, into which
feveral of the lafleals opened. Numerous veflels
ramified on thefe cylts; and the injeition pafled
from their fecerning extremities into the cavity.
In the groin and axilla of the horfe he alfo
found them to confift of one or more cells. Hence
there can be no doubt that the abforbed fluid muft
receive an addition in its paflage through thefe
bodies. Philof. Tranf. 1796. pt. 1.

It has been much queftioned, whether the lym-
phatics have any communicaticn with the venous
fyltem, prior to the termination of the thoracic
dut. The obfervations of that ingenious veteri-
nary [urgeon, Mr. Bracy CLaRrEK, have determined
this queftion in the affirmative; as he has found
the trunk of the lymphatic fyftem to have feveral
openings into the lumbar veins in the horfe. Rers’s
Cyclopadia, article ANATOMY VETERINARY.

(B) Mr, Home has found that in the fez-otter
the receptaculum chyli fends two trunks to form
the thoracic duc. Thefe have frequent commu-
nications ; fo that there are fometimes three, fre-
quently four, and never fewer than two trunks run.
ning parallel to each other. Phils/. Tranf: 1796,
pt. 2.

(C) The diftribution of the lymphatics on the
inteftine of the turtle forms one of the moft elegant
preparations in comparative anatomy. By fixizg

§ the
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§ 178. The immenfe bill of fome birds, which
are for that reafon called levirgftres, is provided
with air from the fame quarter. This ftructure is
not therefore connetted, as fome anatomilts ™ have
fuppofed, with the organ of {melling, but forms a
part of the air-cells.

§ 179. Laltly the barrels of the quills alfo
contain air', Thefe are filled, in the bird which
has jult quitted the egg, with a bloody marrow ;
but they become hollow after its abforption, and
can be filled with air, or emptied at pleafure.
Hence arifes the quick and voluntary erection of the
plumage in the surkey, bullfinch, &e. (See note (B).

§ 180. Befides the ufes, which have been al-
ready pointed out, thele receptacles of air diminifh
the neceflity of breathing frequently in the rapid
and long continued motions of feveral birds,
and in the great vocal exertions of the finging
birds'.  They are allo obvioufly ferviceable in the
evacuation of the faces, and probably affit in the
expulfion of the egg.

" Cayer. MowTi in the Comment. Inflit. Bonon. tom. g
p. 2g8.

" Manual of Natural Hiffory, 11t edit. P+ 154.

* Wivrvrts de Anima Brutorum, Ps 30

(C) Ampni.
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an opening at the end of the abdomen in feveral
aquatic. larvee, and even perfett infedts. A very
remarkable change in this refpect takes place in fe-
veral animals of this clals during their metamor-
phofis.. Thus in the larva of the common gnats
(culex pipiens ), the air enters by an opening on the
abdomen : while in the nympha of the fame animal,
it gains admiffion by two apertures on the head 's.

(F) Vermrzs.

§ 1g1. In this clafs, which comprehends fuch
very different animals, the ftru@ure of the refpi-
ratory organs is proportionally varicus'. Some
orders, as thofe which inhabit corals, the proper
zoophytes, and perhaps the inteftinal worms, ap-
pear to be entirely deflitute of thefe organs ; fo that
if any vital fundtion, analogous to refpiration, is
carried on in thele animals, it mult be effected by
methods which yet remain to be difcovered.

§ 192. Those vermes, however, which are fur-
nifhed with proper organs of refpiration, have the
fame variety in their ftrutture, which was remarked

= T -

® Swamsterpam algem. verbandel. Vin de Bloedeloofe Dier-
kens, tab, 2.

* The reader may confult on this fubj=&, Cuvier in
the Fournal & Hifloive Naturelle, 1792, tem. 2, p. 85. and in
bhis Tableau d’ Hifieire Naturelie des Animas, p. 384. allo Song
and Hauvssmanw in their works quoted above. And Spar-
Lanzant Mimoires fur la Refpiration. Geneve, 8vo, 1603,

in
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into the larynx, and fometimes appearing as con.
tinuations of the ventriculi laryngis.

The neighing of the horfe, for example, is ef-
feted by a delicate, and nearly falciform mem-
brane, which is attached by its middle to the thy-
roid cartilage, and has its extremities running
along the external margins of the rima glottidis °.

The peculiar found, uttered by the afs, is pro-
duced by means of a fimilar membrane ; under
which there is an excavation in the thyroid carti-
lage. There are moreover two large membranous
facs opening into the larynx 7.,

The mule does not neigh like the mare, by which
it was conceived ; but brays like the als, which
begotit. It poflefles exaétly the fame larynx as the
latter, without any of the peculiar vocal organs of
the mother: a fact, which like many others,
cannot be at all reconciled with the fuppofed pre-
exiftence of previoufly formed germs in the ova-
rium of the mother*,

® Herissant in the Mem. de P Acad. des Se. 1753, tab. g.

7 Ibid. tab. 10.

* I have adduced this effential, and really fpecific differ-
ence in the firucure of the larynx of the horfe and afs; as
one of the many arguments, which overthrow that rule,
adopted by Ray, Burrow, and others, of alcribing to one
and the fame fpecies, all fuch animals, as produce by copu=
lation an offspring capable of fubfequent generation. See
the 7th ed. of the Manual of Natural Hiflory, p. 26.

The
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The cat has two delicate membranes lying under
the ligamenta glottidis; which probably caufe the
the purring noife peculiar to thefe animals *.

The pig has two confiderable membranous bags
above and in front of the ligamenta glottidis .

Several apes* and baboons %, as alfo the rein-
deer ©, have on the front of the neck, large fingle
or double laryngeal facs, of various forms and divi-
fions, communicating with the larynx by one or
two openings between the os hyoides and thyroid
cartilage. _

Some of the cercopitheci, as the C. Seniculus,

and beelzebub, have the middle and anterior part of
the os hyoides formed into a fpherical bony cavity 4,
by which the animals are enabled to produce thofe

* Vicaso’Azvr in the Mem. de P Aead. des Sciences, 1770,
tab. 11, fig. 17,

'* Cassirrus de Vois auditufgue Organis, tab. 1o. fig. g, 10
P- §5.  ad grunnitum in porcis efficiendum.”” Herissant loco
sitate, tab. 11.

" As the orang ntang. See Cameew’s Natural Hiftory of
that animal—the Simia inuus (ce Luowie’s Natural Hiflory of
Man. In a common ape ( fimia fylvanus) | found the ri ght
Jaryngeal fac three inches long, and two inches in circumfe-
rence ; while the left was not larger than 4 nutmeg. The
larynx of the fimia cynomolgus may be {een in the work above
quoted of Cameer.

“ It is reprefented in the Mundril (Papio Maimon) by
Vicq_p’Azvr loco citato, tab. 7.

* Camrer loco citaco, tab. 8. fig. 7.

" Viceen’Azve loc. cit. tab. 9. 10. Campeg, tab. 4-
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fyftem, or even as a part of fuch a fyftem. The
power of fenfation and voluntary motion, which
thefe poflefls, as well as any other order or clafs of
the animal kingdom, proves that the nervous matter
muft be uniformly [pread throughout their homo-
geneous fubftance. The almoft tranfparent poly-
pes (hydra ), which are often found in this country,
with a body of an inch in length, and arms or
tentacula, of a proportionate fize, appear to confift,
when furveyed in the beft light by the ftrongeft
magnifying powers, of nothing but a granalar firue-
ture (fomething fimilar to boiled Sago) connelted
into a definite form by a gelatinous fubftance.

§ 204. In many other vermes, and in infeéts,
particular nerves can be diftinguithed, arifing in |
general from what is called the fpinal marrow, the
fuperior extremity of which part, {lightly enlarged,
conftitutes the brain. The latter organ, however,
in both clafles of cold and red-blooded animals, and
{till more in thofe which have warm blood, has a
much more complicated ftruture,and a far greater
relative magnitude: all animals are however ex-
ceeded in both thefe points by the human fubje&,
which, according to the ingenicus obfervation o
the learned SomMERRING?, pofleffes by far the

k

"3 See his Differtatio de bafi Encephali, Goetting. 1778. p.
17. and bis Tubula bafeos Encephali, Francof. 1799, p. 5- Alio

J. G
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largelt brain in proportion to the fize of the nerves
which arile from it.* (See note (A) at the end of
the chapter.)

(A) MammaLia.

§ 205. The two large procefles of the dura mater,
which form the falx and tentorium, poflefs a very
peculiar ftruéure in fome animals of this clafs, A
ftrong plate of bone, which is a procefs of the
neighbouring bones of the cranium, is contained
between their two laminz.

We have hitherto afcertained only one example
of fuch a formation of the falx, in the quadrupeds

J. G. Epev, Olferv. Newrel. ex Anatome comparat. Francof.
ad V adrum, 1748-8.

* The fmall fize of the brain in proportion to the reft of
the nervous {yftem has a very confiderable influence on the
whole animal economy of cold-blooded, when viewed in
comparifon with warm-blooded animals. It explains the di-
minifhed fym:pathy between the two parts; and the confe-
quently weak powers of motion of their whole machine.
It enables us alfo to underfland the remarkable independ-
ence of the vitality of their parts upon that of the brain ;
and their pofleflion of confiderable individual powers of life s
as alio the extraordinary extent of their reprodudive powers.
i have treated at greater length on all thefe points in my
SP{;ITMEH Phyfolegia comparate inter Animentia calidi et Jrigidi
Sanguiu*:,in the 4th vol. of the Goetiingen Commentaries 3

‘and in the Maaval of Natural Hiflory, p. 225. of the 7th
edition. (Sce note (B) at the end of the chapter.)

U3 of



204 CHAPTIR XVI.

of this clafs : and this I difcovered in the srnithor-
hynchus, an animal which abounds in inftances of
anomalous ftructure. Something fimilar is found
in the cetacea, at leaft in the porpoifes. The falx
itfelf delcends to various depths between the hemif-
pheres in the different fpecies®.

A bony tentorium cerebelli is found in a great
number of mammalia : but its fize and extent vary
in the different fpecies. It is formed by peculiar
offeous plates, extending from the vitreous table of
the parietal bones, and the petrous portions of the
offa temporum. Its formation exhibits two kinds
of variety.

In fome animals, for inftance, it conftitutes an
~uniform bony partition, which leaves a quadrangu-
lar opening into the lower part of the cranium,
This is the cafe in moft fpecies of the cat and bear
kind ; in the martin (muffela martes ); in the
coaita (‘cercopithecus panifcus)? and others.

¢ A fimilar ftructure, conftituting an unique fpecimen of
anatomical variety, is exhibited in the fkull of a femaule, be- |
Jonging tomycolletion. The vitreous table of the frontal bone
has a long falciform bony crifta, at the attachment of the
falx, y

¢ See on thisfubje@ SommerriNg, onthe Brainand Spimf%
Marrow, in German. Mentz, 1788-8. A work, which
is extremely valuable for its comparative anatomy.

* Josseut's Anatemy of Mammaliayin German. Contrilus
ticas to the fird wol. p. 34. tab, 4.
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has been already noticed, of its poflefling a much
greater bulk in proportion to the nerves, which
arife from it; and in its being much larger when
compared with the cerebellum, and medulla fpina-
lis . (See note (D) at the end of the chapter.)

§ 207. Moreover, that remarkable and enigma-
tical collection of fandy matter, which is found in
the pineal gland ** of the human brain, almoft in-
variably after the firft few years of exiltence, has
been hitherto obferved in a very few other mam-
malia, and thofe among the bifulca .

53. fig. 1; and Esev, loc. cit. tab. 1, fig. 7. Of the cat, by
Corvrins, tab. 53, fig. 2; and Ese1, tab. 1, fig. 3. Of the horfe,
by Vica:0’Azvyr, Mem. de I Acad. des Sciences, 1783, tab. 7 ;
Eser, tab. 1, fig. 1. Of the fheep, by Vica p’Azyr, tab.
8, fig. 1 ; and EBEL, tab. 1, fig. 8. Of the ox, Vica-p’Azvz,
tab. 8, fig. 2; Esev, tab. 1, fig. 6and 9. Of the pig,
CoLLins, tab. §4 ; EsEwL, tab. 1, fig. ic.

" The delineation, which I have given of the brain of the
mandrill (Pa‘ﬁio Matmon,) in the two firlt editions of my
work, de Generis Humani Varictate Nativd. tab. 1, fig. 1,
fhews how ltriking this difference is, even in the guadrumana,
which from their great general refembluance to the human
{ubjeét have been called nthropomerpha.

“* SOMMERRING de lapiilis, wel prape, vel inira Glandulam
pinealem fitis, Mentz, 1785. 8vo.

" SommMerRING has found it in the fallow-deer (cerzus
dama) : fee Lis Diff. p. 10. And Mavacarse in the goat s
¢ Diffréieon of the Brain of Jjome %marupcd: 2 in Italian,
Mant, 1795 4. p. 31.

§ 208,
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§ 208. In the proper quadrupeds (the guadru-
mana therefore being excepted), the anterior lobes
of the brain form two large procefles (proceffus
mamillares )'*, from which the olfaltory nerves of
the firlt pair proceed. Thele are of very confider-
able magnitude, particularly in the herbivorous
animals®, They contain a continuation of the la-
teral ventricle ; which circumftance has formerly
given rife to great phyfiological errors ™,

§ 209. The firutture of the corpora quadrigemina,
and candicantia diftinguifhes the brain of herbivorous
from that of carnivorous quadrupeds. The natesvery
confiderably exceed the f¢ffes in fize, in the former
clafs while thefe_proportions are reverfed in the
latter inftance. The herbivora have a fingle large
eminentia candicans : there are two fmall ones in the
carnivora . (See note {E) at the end of the
chapter.)

" Sce Mevzcen Specimen Anatomie comparate primi paris
Nervorum, in his Opufc Anat. and Flyfiol, Gothing. 1790,
8vo. p. 100.

" This part 1s reprefented in the bifulea, and in the hare-
kind in Covrvins’s Syfem of Anatomy, vol. 2, tab. §1. Esew
loc. cit. Wirvis dnatome Cerebri, fig. 2. Monro en the
Nerwous S;,;,f‘-':m. tab. g and 24.

" Thele were firft refuted by that excellent anatomilt
C. V. Scunewner of Wittenberg. See his claffical work de
Offe Critriformi, 1655. 12mo.

7 SOMMERRING on the Brain, &c. p- 9I.

(B) Birps.
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(C) AmpHIBIA,

§ 213, Anatomilts have hitherto beftowed but
little labour, comparatively fpeaking, on the brain
of amphibia. It is fmall and fimple, and confilts
of five roundifh eminences : viz. the two hemi-
fpheres, the two thalami nervorum opticorum, ly-
ing behind thefe, and feparate from them, and ex-
cavated by a ventricle ; and the cerebellum, which
in both claffes of cold red-blooded animals contains
no arbor vit. The fpinal marrow, compared
with the brain, is of aftonifhing magnitude in moft
amphibia’, (See note (G) at the end of the

chapter.)
(D) Fisuss.

§ 214. In this clafs of animals the brain does
not fill the cranium. Between the pia and dura
mater (which in moft of the large fifhes approaches
to a cartilaginous firmnefs) there is collected a falt
and greafy fluid, contained in a loofe cellular tex-
ture, which feems to fupply the place of the tunica
arachnoidea °.

' The brain of the tortoife has been delineated by Car.
pest in his Obervations, &c. tab. 2, fig. 5. That of the frog
by Lupwic, Vica n’Azyer, and Eser, lects citatis: and
that of the viper by Vica-p’Azyr, tab. 10, fig. 8.

* Casserius has given an excellent view of the cramum
of a pike laid open, de Auditu, tab. 12.

§ 213,
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~ § 215. The ftruéture of the brain varies in
the different genera and fpecies ; fometimes even in
the individuals of the fame fpecies. It confifts of
feveral tubercles or lobuli difpofed in pairs; and of
thefe, the five, which were defcribed in the brain
of the amphibia, are the moft conftant *,

§ 216. In moft fithes the optic netves decuf-
fate, {jult like two fingers laid croflwife); a re-
markable peculiarity which has given rife to feveral
phyfiological inveftigations, and inferences *. (See
note (H) at the end of the chapter.)

Thefe

——_

* Havver de Cerebro Pifiium in the Opera Minora, tom 3,
p. 198. Couuinsg has given reprefentations of the brain in
almoft all the orders of fithes; but his views are chiefly of
the upper external furface, tub. 60 to 70, Thut of the feate
15 delineated in the 20d vol. of Camper’s finaller writings
tab. 3 : by Moxxo in his Phyfiology of Fifbes, tab. 1, 34 and
37 ; and by Scarra de Auditu et Olfafu, tab, 1, fiz. 1. That
of the fhark, by Stexonis Elmenta Myolog. tab. 5 and 7.
and by Scarra, lc. cit. tab. 2. That of the frog-fith
(lophius pifeatorius) by Camrer, loc. citar. tab. 1.

That of the conger-eel, turbot, and pike, by Vieg-p’A.
YR, floc. citat. tab. 10. That of the cod, by Camrer, for:
citat. and Mowro., That of the haddoc, by Moxro, on ke
Nervous Syflem, tab. 32. That of the filurus, by Eset, loc.
¢it. tab. 2, fig.4. That of the pike by Casserius,
Erer, and Scawrpa, locis citatis, That of the carp by
Erper and Scarea.

* See SOomMERRING in the Heffun Literary Contribution;,
vol. &, pt. 2, p-205. allo his Difert. de Decuffations Nervor.

2 Opticor.
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lateral fins of the torpedo?, and receive their ner-
vous fupply from the fifth pair. In the ele@rical
eel (‘gymnotus ), the eleftrical organ is found to-
wards the pofterior part of the abdomen®, and its
nerves come from the medulla fpinalis. In the
Silurus electricus, it is placed between the fkin and
mufcles over the whole body, and its nerves are
derived from the eighth pair °,

(E) Insecrts.

§ 218. The general ftrufture of the nervous
fyftem in this clafs has been already mentioned
(5 204).

The larve, in which the fubje@ has been moft
completely inveltigated *°, have a brain confilting
of two ganglia, contained in a horny cavity larger
than itfelf. The nervous cord, which in red-blood-
ed animals conltitutes the medulla fpinalis, proceeds

ik

- " Huxter in the Philof. Tranf. vol. 63, p. 431, tab. 20
and Girarpi in the Memoirs of the Italian Seciety, tom. 3,
P 553 .

* Huxter in the Plilsf. Tran/. vol. 63, p. 395, tab. g,

® CroFrroy in the Bulltin de la Sociaté Philomatique, 6
annee, tom. 3, p. 1€g,

** See Lyonet’s excellent account of the larva of the Phla-
fena Coffus, tab. 9, 10, and 15. That of the filkworm by
SwAMMERDAM, tab. 28, fir. 3. (which is better than Mac-
PiGHI's reprefentation) ; and by Bistena in the Comment,
dnjiit. Bonon. tom. $» pt- Iy tab, 4. That of the butterfly, by
Bisisxa, ibid.

from
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from this point along the abdomen, forming in its
paffage twelve fimple ganglia, from which, and from
the two ganglia forming the brain, the nerves de-
rive their origin .

(F) Verwmes.

§ 219. Excepting thofe animals, which inha-
bit corals, and the proper zoophytes, molt genera
of the other orders of this clafs are found to pof-
fefs a diftin& nervous fyftem *: although former

anato-

"' The nervous {yltem of the larva of the flag-beetle, may
be feen in Swammerpam, tab. 28, fig. 1; and in RoEser,
tom. 2, tab. 8. That of the ephemera, in Swammernam,
tab. 14, fig. 1, tab. 15, fig.6. That of the male bee, ibid.
tab.22, fig. 6. Thac of the mufca chameleon, in the different
ftages of its metamorphofis, ibid. tab.4o, fig. g, tab, 41,
fig. 7. That of the larva of the mufa putris, ibid. tab. 43,
fig. 7. That of the louse, tab. 2, fig. 7. That of the lobfter,
WiLris de dunimd Brutorum, tab. 3, fig. 1.

Humsoerpr’s Experiments on the ITrritation of Mufcular and
Nervous Fibres, in German, vol. 1, contain feveral excellent
anatomical and phyfiological remarks on the nervous fyftem
of fome infeéts, p. 273, 286.

'* See Jos. MawagivL: de Syﬂmat: Nerveo Hirudinisy, Lum-
brici Terrefiris, alivrumque Permium. Ticini, 1795. A German
verfion of this work is given in the 2nd vol. of Ren’s Pﬁj
JSiological Archives.

The nervous fyftem of the leech has been fhewn by Rent
de Viventibus intra Viventia, tab. 14, fig. g ; and Bivtexa Com-
ments Inflit, Bonom, tom. 7, tab, 2, fig. 5, tab. 3, fig. 6. Be-

NING'S
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anatomifts have expreflsly declared in feveral in-
ftances that no fuch parts exifted *. The ftruture
and diftribution of the nerves poffefs in many cafes
a furprifing analogy to thofe of infes. The ner-
vous fyftem of the fea-moufe ("apbhredite aculeata ),
for example, is very fimilar to that of the larvz *.
In others, it is more anomalous: thus, in the cut-
tle-filh, two large nervous chords arife from the
brain, and form in the brealt two club-fhaped gang-
lia ; from which numercus nerves proceed . (See
note (1).

Additions to the Sixteenth Chapter.

(A) Asthe works in which this moft import-
ant phyliological pofition is confirmed and elyci-

-

- —

¥inc’s excellent work on the leech, and Maxcrti’s book
may allo be confulted.

The nerves of the flug are reprefented by Swammezp sy 2
tab. 9, fig. 2. and thole of the elix pomaria, ibid. tab. 4, fig. 6,
tab. 6, fig. 1; whieh may be compared with the drawing by
Searvanzany, in the Memoirs of the ltalian Seciety, tom. 2,
Pt 2: P- 545-

" See the remarks of Humsorort in his work above quoted,
P- 259, and Cuvrier’s claflical work, which I here quote
* once for all, tom. 2, p. 28,
¥ Pavrvras, Mifcellanea Zoologica, tab. 7, fig. 13.

" SwamMMERDAM, tab. 52, fiz. 2. Mon r0 on the Phyfialagy
of Fifbes, tab. 41, fig. 3. Scarea, foc citat. tub. & fin . Tra
LEsius in Lsanrramm and RosenmurLer®s Contributions fo
Anatomy, \n German, vol. 1, pt. 2, tab, 2.

j ' X dated,
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dated, are not very generally known in this country,
I fhall take the liberty of explaining it in a fome-
what more detailed form.

The vaft fuperiority of man over all other ani-

mals in the faculties of the mind, which may be
truly confidered as a generic diftinction of the hu-
man fubje&t, led phyfiologilts at a very early period
to feek for fome correfponding difference in the
brains of man and animals. They naturally invel-

tigated the fubjet in the firflt inftance, by comparing
the proportion, which the mafs of the brain bears
to the whole body : and the refult of this compari-
fon in the more common and domeftic animals was

fo fatisfactory that they profecuted the inquiry no
further, but laid down the general propofition,
which has been univerfally received fince the time
of ArisTOTLE, that man has the largelt brain in
proportion to his body. Some more modern phy-
fiologilts however, in following up this comparative
view in a greater number of animals, difcovered fe-
veral exceptions to the general pofition. They
found that the proportion of the brain to the body
in fome birds exceeds that of man ; and that feveral
mammalia (fome quadrumana, and fome animals
of the moufe kind) equal the human {ubje&t in this
refpet.

As thefe latter obfervations entirely overturned
the conclufion, which had been before generally
admitted, SOmmrrrING has furnifhed us with an-
nthcr point of comparifon, that has hitherto held

gﬁmi
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good inevery inltance : viz. that of the ratio, which
the mafs of the brain bears to the nerves arifing
from it.

Let us divide the brain into two parts; that
which is immediately conneted with the fenforial
extremities of the nerves ; which receives their im-
preflions, and is therefore devoted 1o the purpofes
of animal exiftence. The fecond divifion will in-
clude the reft of the brain, which may be confidered
as-connedling the functions of the nerves, with the
faculties of the mind. In proportion then as any
animal poffefles a larger fhare of the latter, and
more noble part; that is, in proportion as- the or-
gan of refiexion exceeds that of the external fenfes ;
may we expell to find the powers of the mind more
vigorous and more clearly developed. ~In this point
of view man is decidedly pre-eminent : here he exa
cels all other animals that have hitherto been in=
veltigated. :

All the fimiz, fays S6MmE RRING, are placed far
behind man in this refpeét. Although the brainin
fome inftances, particularly among the {maller
kinds, which have prehenfile tails, is larger in pro.
portion to their body than that of the human fub-
je€t ; yeta very large fhare of that brain is required
for the immenfe nerves, which fupply their organs

 of fenfe and maltication. Let us remove that por-

tion of the brain, and a very fmall quantity will
Temain. | > g

The refearches of the fame author om animals in

X 2 general
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general have led him ro conclude, that the quantity
of brain, over and above that which is neceffary
for a mere animal exiltence—that part, in fhort,
which is devoted to the faculties of the mind, bears
a dire&t ratio, to the docility of the animal; to
the rank which it would hold in a comparative
fcale of mental powers.

T!e largeft brain, which StmmerrING hag
found in a horl , weighed #i. 4 0z. and the fmall-
eft, which he bhas feen in an adult man, was ibij.

I oz. Yet the nerves arifing from the former
brain were at lealt ten times larger than thofe of
the latter.

Generally fpeaking fmall animals have a larger
brain in proportion to their body than larger ones.
The pachydermata have it very fmall ; and in red-
blooded animals, its fize is very trifling when come
pared with the body.

It forms in man from . to ¢ of the body.

In fome fimix o = o
the Mole - o
A
Dog g
Cat - 5
Hare - e
Rat - »g
; Moufe - 37
Elephant - Tow

EIR o Dt by = dba
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In the Horfe - T T
Dolphin o e il
Eagle AT e
Sparrow - .
Chaffinch gl
Redbreaft - e
Blackbird - = =
Canary-bird e
Cock - r
Duck - T
Goole =  ¥5%
Tortoile - . T
Turtle - iy
Coluber natrix i S
; Frog P
Shark - ey
Pike " TTET
Carp - —

(B) The following is the paffage to which the
author refers in his * Mannal of Natural Hiftory”,
¢ The extraordinary ftrength of the reproduétive
power in feveral amphibia, (fee note (G) to § 136)
and the aftonifhing facility, with which the procefs
is carried on, mult be explained, if I miftake not,
from the great magnitude of their nerves, and the

diminutive proportion of their brain. The former
) x 3 parts
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-

parts are in confequence lefs dependent on the.lat-
ter ; hence the whole machine has lefs powers of
motion, and difplays lefs fympathy: the mode of
exiftence is more fimple, and approaches more
nearly to that of the vegetable world, than in the
warm-blooded clafles :=—but, on the contrary, the
parts pollels a greater individual independent vi-
tality. Since, in confequence of this latter endow-
ment, {timuli, which operate on one part, or one
fyltem, do not immediately af=& the whole frame
by fympathy, as in warm-blooded animals; we are
enabled to explain the peculiar tenacity of life,
which is difplayed under various circumftances in
this clafs ; viz. frogs {till continue. to jump about
after their heart has been torn out ; and turtles
have lived for months after the removal of the
whole brain from the cranium. The long conti-
nued power of motion in parts, which have been
cut off from the body, as in the tail of the water-
newt, and blind-worm, may be explained upon the
fame principles”.  Edit. 6th, § ¢8, p. 221, -

(C) * It is difficult, (fays the author in his
defeription of the bores) to give a phyfiological ex-
planation of the ufe of this bony tentorium, The
opinion, which has been generally adopted by ana-

" tomiits, that the flru¢ture in queftion belongs to
fuch animals only, as jump far, or run with great
velocit , and that it ferves the purpofe of proteéling

" the cerebellum from the preflure of the cerebrum

n



@N THE BRAIN AND NERVOUS SYSTEM. 311X

in thefe quick motions, is obvioufly unfatisfactory.
It exilts in the bear, which is not diftinguithed for
its activity : while feveral animals, which excel in
jumping or fpringing, do not poilels it; viz. the
wild goat, (capra ibex), in which 1 could not dil-
cover the leaft trace of fuch a ftruture. ChHesEL-
peN aferibes it to predacious animals only (Anat.
of the Bones, cap. 8) ; but L have already enumerated
feveral others. It may perhaps obviate the con-
cuflion, which would arife from {trong exertions
in biting ; for fuch exertions are made in all the
animals, which poffels this {truflure; even by the
horfe in his wild ftate.”” p. 118.

I have quoted thefe remarks on the generally
affigned ufe of the bony tentorium, becaule a femi-
lar mechanical explanation has been given, of the
falx and the tentorium of the human fubjett; viz.
that the former proteéts the hemilpheres from
mutual preflure when the perfon lies w th his head
refting on one fide; and that the latter provides
againft the compreflion of the cerebellum by the
fuperincumbent cerebrum. Thefe explanations
are afligned in the prefent day by anatomifls of
fuch diltinguifhed reputation as SOMMERRING and
Cuvier (de Corporis Humani Fabricd, vol, 4, p.27.
Légons d Anat. compar. tom. 2,p. 173). li ihe
futility of this piece of phyfiology were not uifi-
ciently proved by confidering that the cranium is
accurately filled, and that there is confequently no

: X 4 1o m
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Other {imiz - 1to6,7or8
Dog - - I to 8
Cat ‘- - 1 — 6
Beaver - - 1 — 3
Moufe - - I — 2
Hare o - $il g
Boar - - 1 — 7
Cow - - I — 9
Sheep - - I — 5
Fiorfe - - I —~ 7

The proportion of the cerebrum to the medulla
oblongata, as afcertained hy a comparifon of their
diameters, exhibits a more conftant fuperiority in
the human fubje t over the other mammalia, than
the ratio of the Verel rum to the cerebellum.

In man the breadti of the medulla oblongata,
after the pons varolii, is (o that of the brain,

as - - I to 7
- Simiz - - Itogors
Dog . - 6 to 1
Cat - - 8§ — 22
Rabbit B - 3 — 8
Pg 5 o=
Deer 2 — §
Cow 5—13
Horfe 8§ — 21

Yet the dolphin forms a remarkable and fingle

-

€x-
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exception to the general rule on this fubjeét ; for
in that animal the proportions are as 1 to 13. In
birds they are rather more than one to three.

(E) With the exception of man, and the fimiz,
the mammalia cannot be faid to have pofterior lobes
of the brain. The cerehellum is feen behind the
cerebrum. The confequence of, this is, that the
digital cavity or prolongation of the lateral ventri-
cle into the pofterior lobe, is wanting.

The convolutions of the cerebrum do not exift
.in the rodentia.  The fimiz only have an olfaétory
nerve, arifing, like that of man, in a diltinét chord
from the brain. Other mammalia have a large

cortical eminence (“proceffus mamillaris) filling the
ethmoidal fofla. = As the cetacea have no organ of

fmeliing, their brain has neither olfattory nerve,
_mor mamillary procels.

(F) Couvier repreflents the brain of birds to
confilts of fix tubercles vifible exteriorly: viz.
the two hemifpheres, the optic, thalami, a cere~
bellum, and medulla oblongata.

(G) The dura mater forms no ﬁrnceﬂ&s in the
amphibia, nor in the filhes.

(H) In the fkate, the right nerve goes through
a fiflure in the left; in bony hihes the decuflation

15
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CHATTER XVIL

ON THE ORGANS OF THE SENSES IN GENERAL,
AND ON THAT OF THE SENSE OF TOUCH 1IN
PARTICULAR.

‘§ 220. FE W ‘ubje@t: 'n comparative anatomy
and phyfiology have given rife to more various and
contradittory opinions, than the organs of fenfe in
fome claffes of animals. Much mifunderftanding
on this point has clearly arifen from the inconfider-
ate and unconditional application of inferences,
drawn from the human fubjeét, to animals %, Thus
it has been fuppofed that thofe, which poffefs a
tongue, muft have it for the purpofe of tafting;
and that the fenfe of fmell muft be wanting, where
we are unable to alcertain the exiftence of a nofe.
Obferyation and refletion will foon convince us,
that the tongue, in many cafes (in the ant-eaters
among the mammalia, and almoft univerfally in

* Much ufeful information on the organs of fenfe, and in-
deed on comparative phyfiology in general, may be found in
P. Boopaerts’ Natuurbundige Befebonwing der Dieren.
Utrecht, 1778, 8vo. |

* On the relation of the fenfes in the different claffes of
animals, the reader may confult Dr. Troxisr’s Refearches
an Organic Phyficls, in German. Jena, i804. 8vo.

birds),

|

i
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birds), cannot from its fubftance and mechanifm
be confidered as an organ of tafte; but muit
be merely fubfervient to the ingeftion and degluti-
tion of the food. Again in feveral animals, parti=
cularly among infeéts, an acute fenfe of {mell feems
to exift, although no part can be pointed out in the
head, which analogy would juftify us in defcribing
as a nole,

§ 221. However univerfally animals may pof-
fefs that feeling, which makes them fenfible to the
impreflions of warmth and cold, very few poffefs,
like the human fubje@, organs exclufively appro-
priated to the fenfe of touch, and exprefsly con-
ftruéted for the purpofe of feeling, examining, and
exploring the qualities of external objeéts.

This fenfe appears, according to our prefent ftate
of knowledge, to exift only in three clafles of the
animal kingdom ; viz. in moft of the mammalia,
in a few birds, and probably in infects.

(A) MammALIA.

§ 222. The ftructure of the organ of touch is
the moft perfe&, and fimilar to that of the human
fubje, in the quadrumana. The ends of their
fingers, particularly of the pofterior extremities, are’
covered with as [oft, and delicately organized a fkin,
as that which belongs to the correfponding parts
in mans. -

Several
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refides in the integuments, which cover the ex-
panded portion of its jaws, particularly the upper
one ; this part is moft copiouly fupplied with nerves
from the fifth pair, and chiefly from its fecond,
branch, diftributed juft in the fame manner as they

are on the correlponding parts of the {wimming
birds. |

(B) Birops.

§ 224. The ftruture of the organ of touch
in the ornithorhynchus, which has been juft de-
{cribed, is exadtly fimilar to that of geefe and ducks.
The bill of thefe birds is covered with a very feafible
ikin, fupplied with an abundance of nerves from
all the three branches of the fifth pair. This ap-
paratus enables them to feel about for their food in
mud, where they can neither fee nor fimell it.

(C) AwmprHiBIA,

§ 225. It has been faid of ferpents® with more
ingenuity than truth, that their whole body is 2
hand ; by which they gain jult notions of the tan-
gible properties of bodies. There is much more
foundation for flating that the fenfe of touch, which
is here meant, does exift in any of the amphibia.

R

® Grrraxnwer in his Expofition of the Darwinian
fyltem, pt. 1, p. 124,
(1)



320 CHAPTER XVII.

(D) Fisues.

§ 225. Corcerning this clafs, the remark,
which was made on the amphibia, may be repeated ;
although feveral fithes poffefs an acute feeling on
he abdomen, and in the lips °.

(E) InszecrTs.

§ 227. All the obfervations and inveltigations
of the ftruture of the antenna, thofe peculiar
organs, which exilt univerfally in the more perfeét
infets ; ad of the ule, which thefe animals gene-
rally apply them to; lead us inevitably to the con-
clufion, that they really are, what their German
name '° imports, proper organs of touch ; by which
the animal examines and explores furrounding ob-
je@s™. Such organs are particularly neceflary to
infects, on account of the infenfibility of their ex-
ternal coat, which is generally of a horny con-
fiftence ; and allo from their eyes being deftitute
in moft inftances, of the power of motion.

=

> La Cereoe, Hifluire Naturelle des Poiffons, tom. 1. Dif-
courf. p. 65.

o Fiblbarner: the literal tranflation of which is Feelinp
Horns.

“ Sce Lewmann de Antennis Infelorm. Difl. 1, 2. Lond.
1799. 8vo. and Knocx’s New Contributions to the Knowledge
of Infels. pt. x. Leipzig, 1801, 8vo. p. 33.

§ 228,
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(F) Vermes.

€ 228, It feems more doubtful whether the
tentacula of feveral vermes, and particularly the
arms of the cuttle-fith *, can be confidered as or-
gans of touch, in the more limited fenfe, to which
we have confined that word “.

Additional Note to the Seventeenth Chapter,

(A) Bats have been fuppofed to poflefs a
peculiar power of perceiving external objedts, with-
out coming actually into conta& with them. In
their rapid and irregular flight amidft various
furrounding bodies, they never fly againft them:
yet it does not feem that the fenfes of hearing,
feeing, or {melling, ferve them on thefe occafions ;
for they avoid any obftacles with equal certainty
when the ear, eye, and nofe are clofed. Hence

" Burron, Hifloire Naturelle, tom. 3, p. 3f0.

'" See Lenmanw de Senfibus Externis .Animalium Exfanguium,
Goetting. 1798. 4to. p. 43. F. L. Scurnver Effay towards
the Natural Hiflory of the Organs of Senfe in Infeds and Vermes.
Goett. 1798. 8vo. p. 28; and Drararnavo, Tableau des
Mollufques Terrefires and Fluviatiles de la France. Montpellier.
1801. 8vo. p. 5.

Y natural«
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CHAPTER XVIII.

ON THE TONGUE.

§ 228. WE are not juftified in confidering the
tongue as an organ of tafte in all animals, becaufe
it is fubfervient to that fun&ion in the human fub-
jeét, and in fome other inftances. We have already
obferved, that this organ in many cafes merely
ferves for taking in the food® ; and it is at leaft very
doubtful whether it poflefles the fenfe of tafte in
feveral others. Yet, on the contrary, we fhould
not be warranted in denying the exiftence of the
fenfe in thele animals, nor even in fuch as are en-
tirely deftitute of a tongue : for this funétion may
be exercifed by other parts®. Lels, however, can

be

e

* The lingual bone (os byoides ) of the three firft claffes of
animals, varies according to the different methodsin which
they take their food. Many excellent remarks on this fub-
Je@ may be feen in Fan. a3 Aquarenneste de Larynge,
p- 2765 and in Casserivs de Pocis Organis, with excellent
delineations. :

The curious lingual bone of the walrus and porpoife will
be deferibed inthe znd vol. of Da. Avser’s Contributions.

* I have feen an adult, and in other refpeds well-formed
aman, who was born without a tongue. He could diftinguifh,

¥ 2 BEVers
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§ 230. Moft of the herbivorous mammalia,#
particularly among the bifulca, have their tongue
covered with a firm and thick cuticular coat 3 which
forms numberlefs pointed papille direited back-
wards. Thefe muft affift, according to their con-
fitence and direion, at leaft in the animals of this
country, in tearing up the grafs. © Animals of the
cat kind have their tongue covered with fharp and’
{trong prickles, which muft enable the animal to’
take a firm hold.  Similar pointed proceffes are
~ found in fome other animals ; asin the bat-kind,
and the opoffum. MOT YW 2152

There feems to be no doubt that in all the mam--
malia which we have now confidered, the tongue is
an organ of talte, at leaft towards its anterior
part. -

The toothlels animals, on the contrary, as'the
ant-eater* and manis, which {wallow their aliment

~whole,

* The tongue of a two-toed ant-eater, which I diffe@ed,
was three inches and a half long, and no larger than a crow-
quill at its root, It was, generally fpeaking, cylindrical ;
but marked with a fcarcely perceptible groove on its fupe-
rior furface. T'wo very fmall foramina czea were found
near the root. The lingual bome was ftrong, but not re=
markably large, and in fhape like a horfe-fhoe. lts mufcles,
on the contrary, as the geniohyoideus, mylehyecideus, and
particularly the geniogloffus, were remarkably large and
firong.

T3 _ ‘ As
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whole, have a long worm-like tongue, which is ob-
vioufly capable of no other ufe than that of taking
their food.

(B) Birbps.

§ 232. All birds poflels a tongue: for even
the pelican, in which its exiftence has been de-
nied, poffefles a manifeft rudiment of the organ.
Probably, however, it ferves the purpofe of an or-
gan of tafte in very few genera, Yet this is the
cafe with fome predacious and fwimming birds; as
alfo with moft of the pfittaci ; which poffefs a foft
thick tongue covered with papillez, and moiftened
with a falivary fluid : they really tafte different flu-
ids, and foft kinds of food, and fele¢t that which is
the moft agreeable,

§ 233

As we are now confidering the tongue in its office of
affiting in taking in the food, this feems to be the proper
place for noticing the worm, as it is called, of the dog’s
tongue. It is a tendinous fafciculus of fibres running
lengthwife under the tongue, as far as its apex, and lying
rather loofe in a kind of membranous fheath, without be-
ing conneed, like a true tendon, to any of the neighbouring
mufcles. By an old prejudice, which has fubfilted at leait
fince the time of Pr1wy, its extirpation is confidergd as a pre-
{ervative againft hydrophobia. Concerning the ftrufture of
this curious, and in fome refpeds enigmatical part, fee Moz~
GAGN1 deSedibus et Caufis Morborum, tom. 1, p.67. Venet. 1761,
{olio. Casserius thought that it affifted the dog in lapping

up
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§ 233. In feveral other birds, on the contrary,
the tongue is horny, ftiff, not fupplied with nerves,
and confequently unfit for an organ of tafte. One
ftriking example will fupply the place of many.
The tongue of the toucan ("Ramphaftos) is fome-
times feveral inches in length, yet fcarcely two lines
broad at its root. It has the appearance, through-
eut, of a piece of whalebone; and its margins are
fibrous.

§ 234. The form*and mechanifm of the tongue
vary much in the different genera and fpecies of this
clafs. Two inftances deferve particular notice:
that of the wood-pecker, and the cock of the woods.
The tongue of the former bird is generally faid o
be very long; but it is not fo. That part, which
correfponds to the tongue of other birds, is remark-
ably fhort: it is merely a fharp-pointed horny
portion, with its fides barbed. Behind this is a
very fingular os hyoides; of a flender appearance,
but having very long crura. It confifts of five car-
tilaginous portions ; viz. one fingle piece, and two
pairs. In the quiefcent ftate of the organ, the for-

-

up fluids in the peculiar way which they do: and his opinion
is fupported by this circumftance, that an opoffum, which
I kept alive for fome time, and which took fluids in the fame
manner as dogs do, had a fimilar part under the tongue.
* See the plates in J. C. Scuorrrsn’s Elementa Ornithologica
Ratifbon, 1774, 4to.
Y 4 men
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mer lies in a flefhy, and very exten(ile fheath of the
bill. The firft pair of cartilages' is artjculated_ with
this ; and they are placed at the fides of the neck.
The fecond pair, commencing from thefe, run com-
pletely over the cranium, under the integuments ;
and advancing from behind, forwards, their con-
verging extremities are placed together in a kind of
groove, and ﬁommnnly terminate anteriorly by an
attachment to the right fide of the upper jaw, This
pofterior pair of cartilages may therefore be coms
pared to fteel fprings, which attuate the whole or-
gan®, When the tongue is to be darted out, the
anterior pieces are drawn together, and enter ﬂw
fheath of the ﬁng!e pm'l:it::rn,L extended for their re..
cePtmn. The tongue is thus elongat{ad and admits
ﬂf being thrult out fome inches.’

Thr: tongue of the cock of the woods is ﬁ:ll
more fingular ; that organ, together with the la-
Tynx, lies deep in the celophagus, but admits of
being quickly elevated and thruft fcrrth by means nf

conﬁderable mulcles’s
(€ An-

_ 3 This is an elegant example of the great fhare, which
mere elafticity poffefles in the performance of fome funftinns
of the animal economy.

& Sec Mery, inthe Memsires de f'xf:ud. des Smmr, I}'ag,
p. 85, WALLER, in the Philof. Tranf. vol. 29, p. §09: and
Werr, in Voier's Magazine, pt. 2, of the new feriu.s,.p;.-

63.. '

4? Friscn on the German Birds, tah 108. &ecﬂr.lmn.'é
Come
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(C) AmpaiBIA.

§ 235. We fhall felect a few examples of the
chief varieties in this clafs of animals. ?

The crocodile’s tongue (the very exiftence of
which has been denied from the time of Herono-
Tus down to Hasserquist) is fmall; poffeffes
very little motion; and is in a manner adherent
between the two fides of the lower jaw® The fa=
lamander refembles this. A very different ftra&ure
is prefented in the curious tongue of the chameleon;
the mechanifin of which may be compared in fome
refpeéts with that of the woodpecker.  Yet its form
is very different ; for the anterior extremity of the
organ is club-fhaped ; and is hollowed out on its
upper furface®. (See note (A) at the end of the
chapter.)

The tongue of fome teftudines is thickly co-

S

| T
Commentary on the Works of Freveric 11. tab. 2 3 and Givt-
Bar T, Médecin Naturalifle. Lyons, 1800, 8vo. p. 294. .

* C. G. oE Ruoer, de Fide Herodoti rité affimanda, in the
Verbandelingen wan Teylers taweede Genootfchap, pt. 7, p. 104.
L. V. Havmen, de Herniis, p. 105. Nouvelles de la Republique
des Lettres, O&. 1688, p. 1125. £

* Befides the works which' have been already quoted on
the anatomy of this animal, fee Hussem in the Zerbande-
flingen wan de Maatfechappye te Haarlem, v. 8, pt. 2, p. 228,
Dvuverwoy in the Bulltin de la Soc. Philom. tom. 3; and
Wivuer Jeoner Animal. st Plantar. tab. 2.

vered
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vered on its anterior margin with long fibrous
papille .

The foft, flat, and flefhy tongue of the frog, lies,
in the quiefcent ftate, in a diretion from before,
backwards. It is firmly attached behind the arch
of the lower jaw ; and its loofe end is turned back-
wards, fo that the femilunar notch of its anterior
margin correfponds to the rima glottidis, They
feize their prey by turning the tongue forwards, and
thrufting it out of the mouth.

§ 236. The tongue of {erpents is attached, and
fituated in the [ame manner as in the frog: but it
is round and flender: its apex is bifid, and the
root refts in a kind of flefhy fheath, being capable
of protrufion and retraction at pleafure™. -

(D) Fisuss.

_ § 237. There is little to be faid concerning the
tongue of this, and the two following claffes. It is

e | have obferved this in the Teffudo Greca from Mogador,
"The form of the os hyoides in the teltudines may be feen in
Carpesi, tab. & '

» Sperzen in Mevewr’s Zoelggical Arekives, pt. 2, p. 65.

" Delineations of Objeds in Natural Hifiory, pt. 4. tab. 37, in
the boa and rattle-fnake. The curious os hyoides of ferpents,
with two cartilaginous portions running along the trachea, is
reprefented by T'vsox, Philef: Tranf. vol. 13, p. 68, fig. §.

doubtfulk
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doubtful whether it be an organ of taflte, and in
what degree it may ferve that purpole.

It appears at lealt in fithes to poffefs no manifelt
papillz'*; and in many of this clafs is covered with
teeth.

‘That, which is commonly called the tongue in
fome fithes, as the carp, is a glandular body, attached

to the palate, and extremely irritable in the living
animal '#,

(E) Iwnsecrs.

§ 238. The organ which is commonly confi-
dered as the tongue of infeéts ‘s, merely ferves for
taking in the food*. But the accurate obfervations
of profeffor KNocH", render it very probable that
the pofterior pair of palpi, or feelers, poffefles the
power of talte in feveral of this clafs.

" Lorexz1n1’s Obfervations on the Torpedo, in Ttalian, pP-41.

" Obfervat. Colleg. privat. Amflelod. vel 1, P 40

" A very accurate account of this part, and its varieties,
illuftrated with numerous figures, by an excellent entomolo-
gift, J. C. G. Karsren, of Roltock, now lies before me in
manufcript, and will foon be made public.

" Scuervew, lococitate, p. 39. A.W. Knocw, Contri.
butions to the Knowledge of Infedls, pt. 1, 1801, 8vo. p. g0,
tab. 1, fig. ;0. The tongue of the May-beetle (Scarabeus
Melolontha ) is reprefented.

" Loc. cit. p. 32, tab. 1, fig. 9, of the Scarabeus Frifchii,
tab. 8, fig. 4, of the Carabus unicolor.

(F) Ver.



332 ADDITION TO CHAPTER XVIII,

(F) Vermes. "

§ 239. Inthe mouth of fome mollufca,” and
fnails™, an organ is found, which has generally from
its fituation been taken for the tongue. But none
of the obfervations, which have been hitherto ad-
duced refpeéting its funttions, are fufficiently de-
cifive to jultify us in fetting it down as an urgan of’
tafte. |

Additional Note to the Eighteenth C'baplm'.
(A) The tongue of the chameleon difplays a

very curious mechanifm. It is contained in a
fheath at the lower part of the mouth ; and has its
extremity covered with a glutinous fecretion. It
admits of being proje@ed to the length of fix inches;
and is ufed in this manner by the animal, in catch-
ing its food; which confilts of flies, &c. It is
darted from the mouth with wonderful celerity
and precifion ; and the vilcous fecretion on its ex=
tremity, entangles the {mall animals which confti-,
tute the food of the chameleon.

s AR

® Swammerpam of the cuttle-fith, p. §82, tab. 5o, fig. ¢, 5.
% Of the Aelix pomatia, ibid: p. 10y, tab. 5, fig. 3.

g4y






334 CHAPTER XIX.

quadrumana and bars’. Three circumftances prin.
cipally determine our judgement on this point.

1it, The ftrutture of the ethmoid bone, and par-
ticularly the number and arrangement of thofe
openings in its [uperior or horizontal lamina, which
- tran{mit the filaments of the olfaltory nerve. 2ndly,
The formation of the inferior conchz narium, or
turbinated bones. 3rdly, The exiltence and relative
magnitude of thole cavities of the internal nofe, par-
ticularly the frontal finufes, which contribute to the
organ of [melling.

§ 242. The hedge-hog and mole, the animals
of the wealfel, bear, dog, and cat-kinds, moft of the
bifulca, and the elephant, afford examples of a very
complicated formation of the ethmoid bone ; both
in regard to the elegant ftruture of its cribriform
lamella, and to the wonderful convolutions of its
turbinated portions ; which procure as lafge a [ur-
face as poffible within the confined fpace of the na-
fal cavity, for the application of the Schneiderian
membrane., All thefe animals are well known for
the remarkable acutenels of their fenfe of fmelling.

The ethmoid bone is remarkably narrow, and im-
perfe®tly developed in moft of the quadrumana. As
there is not fufficient fpace left for it between the
orbits, which lie clofe together?, (§ 20.) it ig

placed

* Tn the fkull of a cercopithecus capucinus in my poffef-

{ion, the partition between the two orbits, w%ich {pace in the
) humana
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placed deeper in the nofe; fo that the olfactory
nerves delcend between the orbital portions of
the frontal bone, as in a canal, the bottom of
which is formed by the cribriform lamella, fmall
and inconfiderable, and perforated by few aper-
tures*.

The cetacea have no ethmoid bone. They want
alfo the firft pair of nerves ; and the firft branch of
the fifth pair feems to perform its funétions.

§ 243. The conche narium inferiores are more
or lefs convoluted, in proportion to the greater or
lels complication in the ftructure of the upper ones.
They are remarkably large in the bifulca’; and
much convoluted in molt of the predacious ani-
mals®. They are both large and wonderfully com-
plicated in the feal’.

il

human cranium is filled by the ethmoid cells, and fuperior
turbinated bones, contains a large opening, which in the
recent {tate was probably clofed by a portion of periofteum.

¢ Joseru 1, Anatomy of the Mammalia, vol. 1, p. 179, &e.

* See Casranr Bartuorin, Analefa Olfervationum, in his
Specimen Hiflorie Anatomice, tab. 3, fig. 3, 4, of the fheep;
and Moraxo, in the Mem. de " dcad, des Sciences, an. 1724,
tab. 24, of the ox.

 Case. Bawrtuorin, loco citato, fig. 5, 6, of the houad,
(canis venaticus ). :

? An excellent delineation of this part in the walrus, will
appear in the 2nd part of Arzsrs’s Contributions

§ 244,
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§ 244. The frontal finufes® of the elephant® are
larger than thofe of any other animal; the pig,
which has an acute fenfe of [melling, comes next in
order in this relpect. Moft of the mammalia,
which poffels proper hotns, have thefe cavities ex-
tending more or lefs into thole procefles of the fron-
tal bone, on which the horns are formed : this
firuCture is particularly obfervable in the wild goat
(capra ibex ). 'They are generally large in the
bilulca*, the folidungula, and in moft of the carni-
yorous mammalia. They are abfent on the con-
trary in the feal ; in moft of the rodentia; and the
cetacea.

§ 245. The anomalous ftruure of the ele-
phant's probofcis, or trunk, and the blowing-holes
of the cetacea, mult be noticed here; as thele parts
conftitute prolongations and external openings of
the nofe.

® 1 have confidered, in a more detailed manner, the ftruc-
ture of thefe cavities in feveral genera and fpecies of the dif-
ferent orders of mammalia in my Prolufio de Sinibus Frontalibus,
Goetting, 1779, 4to, where I have endeavoured to fhew, from
comparative anatomy, that their ufe is to firengthen the
fenfe of {melling ; and that they are not fubfervient to the
formation of the voice.

* Stuxkry, in his Hiffory of the Spleen, p. 101, tab. 5, fig. 2,

** They receive in the fheep, as is well known, the larve
of the celtrus ovis; and cafes are not Very uncommon in
which other infeéts, particularly the feolopendra ele@rica, have
accidentally gained admiffion into them in the human fub-
jedts and have caufed diftrefling and tedious fymptoms. =~

3 The
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The former organ confifts of two canals, fepa-
rated from each other by an intervening partition.
Innumerable mufeular fafciculi running in two di-
retions, occupy the fpace between thefe and the
integuments.  There are fibres of a tranfverfe
courfe, paffing like radii from the canals to the in-
teguments” ; and others, which runin a more lon-
gitudinal direction, but have their extremities turned
inwards™. The former extend the trunk, without
caufing any contraltion of the canals ; the latter
bend or contraét it; and both tend to beftow on
it that wonderful mobility, which it poflefles in
every direCtion. (See note (A) at the end of the
chapter.)

The blowing hole of the cetacea is not a pecu-
liar organ, diftinét from the nafal openings, as [everal
naturalilts have imagined, but one and the fame with
thefe™. It does not however feem to be deligned
for an organ of fmelling, but merely to be fubfer-
vient to refpiration, and to the expulfion of the water
which enters the mouth with the food™. (See

note (B).

" Hifl. des Animaux, tom. 3, tab. 22, fig.9; Stuxsey,
loc. cit. tab. 1, fig. 2.

“ Hifl. des dnimaux, loc. cit, STURELY, tab. 5, fig. 1,

" This has been corretly ftated by Tysox in his fnatomy
of a Porpeffe, tab. 2, fig. 8, 9.

“ Cuvier in the Magafin Encyclopediue, an. 3, tom, 3, p-
299-

Z (B) DBirps.
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Additional Notes to the Nineteentlr Chapter.

(A) Cuvier has given a more detailed delcrip-
tion of the elephant’s trunk in the laft vol. of his
Legons d’ Anat. comp. p. 283—289; and has allo
reprefented the part in the 2gth plate of the fame
volume,

The more longitudinal fibres are divided at fhort
intervals by tendinous interfections, which enable
the animal to bend any part of the organ, and to
give it any requifite degree of curvature. The fame
{truture will confer a power of bending different
parts of the trunk in oppofite direions; indeed
there is no kind of curvature which may not be
produced by thele longitudinal fibres. Thefe fafci-
culi gceupy the external furface of the organ. The
tranfver(e fibres are not all arranged like radii round
the canals ; but fome pals acrofs from right to left,
and muft therefore affect the diameter of thofe tubes
by their attion, The whole of thefe mufcular faf-
ciculi are furrounded and connetted together by a
white, uniform, adipous fubftance. The tranfverfe
ones are not more than a line in thicknefs. If the
number of thefe, which appears on a tranfverfe
fection, be afcertained ; and if thofe portions of the
longitudinal fafciculi, which pafs from one tendon
to another, be reckoned as feparate mulcles, (for
they mult have a feparate power of aclion) the

Z 3 whole
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whole trunk will contain about thirty or forty thou.-
fand mufcles ; which will account fatisfaétorily for
the wonderful variety of motions which this admi-
rable organ can execute, and for the great power
which it is capable of exerting.

(B) The blowing-hole of the whales ferves as
well for relpiration, as for the rejetion of the water
which enters with their food. In confequence of its
fituation at the top of the head, it is ealily elevated
beyond the furface of the fea, while the mouth is
ufually entirely under water, _

The opening in the bones of the head is divided
into two by a partition of bone; and is furnithed
with a valve opening outwards. On the outfide of
this opening are two membranous bags, lined with

a continuation of the integuments, and opening ex-
ternally. The water, which the animal withes to

difcharge, is thrown into the fauces, as if it were to
be {wallowed ; but its defcent into the {tomach is
prevented by the contration of the circular fibres
of the celophagus. It therefore elevates the valve
placed at the entrance of the blowing holes, and
diftends the membranous bag, from which 1t is
forcibly expelled by furrounding mufcular fibres.
"L'his apparatus occupies the [ituation, which in
other mammalia is filled by the nofe ; which organ,
together with the finufes of the head, the olfactory
ip_:::ve, &c, is entirely wanting in thefe animals.

(C) The
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although the organ of that fenfe has not been
hitherto been afcertained.

(A) Mammavrra.

§ 254. The four-footed mammalia are the only
animals, which poflels true external ears; and,
even here, feveral inftances occur, in which thefe
parts are wanting; particularly among fuch as live
in the water, or under ground. They are not
met with, for inftance, in molt of the feals, in the
walrus, manati, duck-billed animal ( ornithorbyn-
¢hus ), and mole. On the contrary fome have
been faid to want external ears, who really poffefs
them, as the marmeta or mus citillus.  Another
error has been committed, in reprefenting the ears
of a fpecies of bat, belonging to this country, (vef:
pertilio auritus ) as double *: whereas they are only
of an immenfe fize. The effential parts of the
external ear agree on the whole with thofe of the
human fubjec * ; but their general form is fubjeé
to great varicty. In very few, except the quadru-
mana, do they refemble thofe of man ; but thisis

* Still more erroncous is an obfervation of HAI.LEI; that

thefe ears are to be confidered as an accidental monltro-
fity.

* The lodulus of the esternal ear is found in no animal but
man,

the
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occafionally found, particularly in fome &ifulca’.
(See note (C).

§ 259. Thepart which is termed the labyrinth
of the ear, as far asit has been hitherto inveftigated
in the four-footed mammalia, feems to agree on
the whole, in its effential parts, with that of the hu-
man fubje&. But the cochlea (which belongs in-
deed exclufively to this clafs) has in fome cafes a
turn more than in man ; not to mention other dif-
ferences of lefs importance °,

§ 260. In addition to what has been obferved
relpe@ing the Euftachian tube of the cetacea, fome
other parts of the organ of hearing exhibit fuch pe-
culiarity in thele animals, and deviate fo widely from
thole of warm-blooded quadrupeds, that they re-
quire particular notice °,

Their

? Apar in Cowrer’s Myotomia Reformata. Lond. 1694,
$vo. p. 70. fig. 9.

Teicumevsr, Findicia quorundam Inventorum Anatemice-

" rum. Jenz, 1727-4. fig. 5.

* The reader may confult on this fubje& the following
works, befides thofe which have been already referred to.
Scanpa de Struélura Fenefire Rotunde Auris. Mutin. 1997, 8vo.
P- 94 P. F. Mecker de Labyrinthi Auris Contentis. Argent.
1774 4

® On the organ of hearing in the true whale flalena), fee
Camver’s fmaller Writings. vol. 2, pt. 1. In the fpermaceti
whale (phyjeter ) ibid. vol. 1, pt. 2. In the dolphin (delphinus

delphis ),
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Their want of external ear is well known. The
opening of the meatus is remarkably fmall. The
bony part of the organ is loofely connected tothe
fkull in the dolphin and porpoife; and it is com-
pletgly feparate in the proper whales (balenz) and
cachalot (phyfeter).
~ The hard bony fubftance, which was formerly
very erroneoufly called /lapis manati or tiburcnis,
is merely the tympanum, and bulla 9fféca of the
whale,

The officula auditus, and the labyrinth, particu-
larly the bony canals (‘canales femicirculares),
which for this very realon were long overlooked,
are remarkably fmall in the cetacea.

(B) Birbps.

§ 261. This whole clafs °, as well as the follow-
ing ones, has no cartilaginous external ear, which
belongs, therefore, exclufively to the mammalia.

delphis ), Kreimw Hift. Nat. Pifciam. pt. 1, p. 29, tab. g,
fig. 1-4, and 7-9 In the fpermaceti whale, porpoife (dejphinus
phocena), and dolphin : Moxro’s three Treatifes, &c. tab. 3, 6.
and his Phyfiology of Fifbes, tab. 35.

2 On the organ of hearing in this clafs, fee AvLLEn
Mouvins in the Philof. Tranf. vol. 17, p.712. Vica.
p’Azvr inthe Mem. de P dcad. des Sciences, 1778, p. 381.
Scarea de Struflurd Fenefre Rotunde Auris, p. 101, and de
Auditu. Gavvast in the Comment. Injit. Bonon, tom. 6. p.

420,
This
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mals, Both the latter parts, however, as well as
the officula aulitus, are wanting in the falamander.

The membrana tympani of the turile refembles a
mals of cartilage ; and is covered externally by the
common integuments. Their fingle officulum re-
fembles that of birds.

Frogs have a large membrana tympani level
with the furface of the body ; a wide opening
the Euftachian tube at the fauces ; two cartilaginous
officula; and a rudiment in the veltibulum of thole
foft ftony fubftances, which are found in a more
confpicuous form in the lizards and ferpents, and
in the three following claffes.

The crocodileis the only inftance, in which there
is a fort of external meatus in the clafs amphi-
bia. This animal, as well as the lizards, poffefles
¢fficula, and the above-mentioned f{tony concretions
in the veftibulum.

The want of tympanum in the falamander has
been already mentioned. The foramen ovale in
this animal is merely clofed by a portion of carti-
lage, and the veltibulam contains a foft {tone.

§ 266. The [erpents, with a very few excep-
tions, as the blind-worm ** (anguis fragilis ) have
neither tympanum, nor Euftachian rtube. They
have a kind of rudiment of ofliculum.

% Scarray loco citate, p. 26.

(D)
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CHAPTER XXIL

ON THE EYE.

§ ay2. A SENSIBILITY to the impreflions of
light is common to all thofe animals, which in a
natural {tate are expofed to this element : it appears
at leaft very evidently to exift in fome of the moft
fimple zoophytes, as the armed polypes ("hydra ) :
but the power of perceiving the images of external
objects is confined to thofe who are provided with
eyes for their reception.  Nature has beftowed on
fome fpecies even of red-blooded animals, a kind of
rudiment of eyes, which have not the power of
perceiving light : as if in compliance with fome
general model for the bodily ftru¢ture of fuch ani-
mals. This circumftance at leaft has been afferted
of the blind rat (‘marmota typhlus ) among mamma-
lia ; and of the myxine gluting/a among fifhes.

§ 273. Since the eye’ is a very complicated
organ,

-t
il

' Sece Binroo de Oculis et Vifu variorum Animalium, Lugd.
Bat. 1715-4.  Zinn de Differentii Fabrice Oculi Humani et
Brutorum, in the Comment. Societ. Reg. Scient. Gotting. tom. 4,

1754 p- 191 ; and in the Comment. an. 1778, p. 47.
AA ¢ W. Por~
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probably connelted with the internal changes of
the organ.

The choroid coat confifts more plainly in the
cetacea, than in any other mammalia, of two diftinét
laminze ; of which the internal (“membrana ruyfehi-
ana ) is covered with a dull tapetum,

§ 276. The inner furface of the choroid coat
poflefies, towards the back of the eye, in feveral
general of this clafs, particularly in thofe carnivo-
rous animals, which prey by night, and even in the
bifulca, the molt brilliant yellow-green and fapphire-
blue colours ; forming what is called the tapetum
lucidum®. The coloured portion of the choroid is
only partial, and the reft of the membrane is covered
with pigmentum nigrum, as ufual’.

In

“ Lawn, loco citato, p. 190,

H. F. Evszesser, de Pigmento Oculi nigro, deque Tapeto,
Tubing. 18c0, 8vo.

# It is well known that this pigment is entirely, or for the
greatelt part deficient in the eye of the aldinos or chacrelas :
which {trange variety occurs, not infrequently, in the human
race, and in feveral other mammalia and birds. 1 know,
however, no initance of an albino among cold-blooded ani-
mals. This anomalous deficiency is always congenital, and
is connefted with a want of the colouring principle of the
fkin, and of the hair and feathers. It is hereditary in fome
mammalia, {o as to form a conftant breed of white animals =
viz. in the rabbit, moufe, and horfe (which latter are thofe
ealled glaffeyed). T cannot believe that any whole fpecies of
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§ 283 The relative magnitude of the true
eye-lids varies confiderably in animals of this clafs.
The lower, which is very large in the elephant, is
equally fmall in the horfe. In the latter animal,
as well as in moft quadrudeds, it has no cilia ;
while in the quadrumana, the elephant, the giraffe,
and others, both eye-lids poflefs eye-lathes.

(B) Birps.

§ 284. The eyes are very large in this clafs of
animals *, and confequently the bony orbits are of
great magnitude in proportion to the fkull.

' In the birds of prey they have a peculiar form,
which is fimilar to that of the chalice, or cup ufed
in the communion fervice: the cornea, which is
very convex, forms the bottom of the cup ; and the
the pofterior fegment of the fclerotica refembles its
cover *°,

S

-

- —— —————

" Befides the works, which have been referred to above,
{§ 273) fee the memoirs of Pt on this fubjeét in the Mem.
de I dead. der Sciences, an. 1726, 1735, and 1736. Homzin
the Philof. Tranf. 1796, which is tranflated into German, in
Rr’s Arehives, vol. 2, pt. 2.  Avsers’s Contributions,
vol. 1, p. 6.

. ™ Suvewnr, Zootomia Demacritea, p. 436.

Em. Konig in the Ephem. Natur. Curiof. Dec. 2, an. 4,

©bf. 34.

BB § 3853,
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§ 283, This peculiar form arifes from the cur-
vature and length of the bony plates, which, as in
all other birds®, occupy the front of the fclerotica ;
lying clofe together, and overlapping each other.
Thefe bony plates form in general a flat, or flight-
ly convex ring; being long and curved in the
accipitres, they form a concave ring, which gives
the whole eye-ball the above-mentioned form *

§ 286. The diftin®tion between certain parts
of - the eye, where the membranes have been fup-
pofed to be continuous, appears more plainly in fome
birds, than in any other amimals. Thus I have
found the boundaries of the choroid coat and iris
very clearly defined in the horned owl (/rix bubo )+
and thofe of the margin of the retina, and the pof-
terior border of the ciliary body very diftinét in
the toucan (“ramphaftos tucanus ).  (See note (F)

§ 287. A great peculiarity in the eye of birds
confilts in the marfupium? (pecten plicatum, in
French,

o

* Corren, Mifeell. Obferv. Anat. Chirurg. p, 130.
Prerce Smrtn inthe Philyf. Tranf. 1795, pt. 2, p.263,
* Dr. Avsers obflerves that the orbit is very imperfed in
birds 3 and that this bony ring may fupply the deficiency,
{ozo citato,
i See a neat delineation of the internal parts of the eye in
t.h: ofprey (falco offifragus) by D. G. Kigssr, de Anamor-
pheft



ON THE EYE. 27K

French, la bourfe, Ie peigne ), the ufe of which has
not been hitherto very clearly afcertained: It arifes in
the back of the eye, proceeding apparehtly through
a {lit in the retina ; it pafles obliquely into the vitre-
ous humor, and terminates in that part, reaching
in fome fpecies to the capfule of the lens. The
figure of its circumference is a tfuncated quad-
rangle. Numerous blood-veflels run in the folds
of membrane which compofe it; and the black
pigment by which it is covered, fuggefts an idea
that it is chiefly deftined for the abforption of the
rays of light; when they are too flrong or daz-

zling,

§ 288. Birds have large lacrymal paffages,
which terminate on the furface of the palate 4.
Their nititating membrane© is furnithed with
two very manifelt mufcles®. (Seenote (G).
.. In fome fpecies, as the common fowl, the turkey,
goole, and duck, the lower eye-lid, which contains

K

phefi Oculi, Goetting, 1804, 4t0, tab. 2, fig. 1. The wholg
differtation contains much inftructive matter on this fube
jeét. ;

* Monro, Obfervations Anatomical and Phyfiolsgical. Edinb.
1758, 8vo. Albers, loca citata. fig. 1, 2.
~ * Itis called by the emperor Freveric [I. pellicula palpe-
éfﬂrﬂ_m; : . . . i

* Perir in the Mem. de PAcad. des Sciences, 1935, and
1736.

BB 2 - a pecu-
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a peculiar fmall lamina of cartilage, is the moft
moveable; in others on the contrary, as in the
parrots, and oftrich, the upper has the moft exten-
five motion.

Very few birds have cilia in both eye-lids: they
are found in the oftrich, the falco ferpentarius, the
razor-billed blackbird (“erotophaga ani) and in
fome parrots. (See note (G).

(C) AMPHIBIA.

§ 289. Littleis hitherto known concerning the
peculiarities in the ftraGure of the eye of this
clafs ".

In fome reptiles and ferpents of this country,
the common integuments form, inftead of eye-lids,
a kind of firm window, behind which the eye-ball
has a free motion.

In the green turtle® (teffudo mydas) the fcleros
tica has a bony ring at its anterior part, compofed
like that of birds, of thin offeous plates. Thefe
animals poflefs very large lacrymal glands, and a
very moveable membrana nititans ; in which cir«
cumftance the frog refembles them®. (See note

(H)-

" Perit in the Mem. de Pdcad. des Sciences, 1737 P-

142.
¢ Dr. Arsers intends to publifh an accurate account of

the anatomy of the eye in this animal.
# Cavoesi, Obfervations comcerning the Turtle, tab. 8, fig. r1.

§. 290,
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(D) Fisuss.

§ 290. The peculiarities in the eye of fithes *,
which belong either to the whole clafs, or to moft
of the genera and fpecies, confift in the divifion of
their choroid coat and retina into feveral manifeftly
diftin&t laminz ; and in the exiftence of two fmall

organs within the eye, which belong exclufively to
this clafs.

§ 291. The choroid coat, which in man is a
fimple membrane, and in fome other warms
blooded animals, particularly in the cetacea, a
double one, confifts in fithes of three diflinét laminz.
The inner layer forms a true funica ruyfchiana ;
the middle one (“membrana vafeulofa of HaLLER),
is perfettly diftinct both from the former, and
from the exterior coat ; which latter muft be com-
pared with the proper choroid of all red-blooded
animals, Even this laft is continued anteriorly
into the iris, and pofefles in many fpecies the well
known brilliant gold and filver colours.

** Good delineations of the internal ftruéture of the eye of
fithes are ftill wanting, The beRt, which I know of, are
by GueseLLon, of the cod’s eye ; but they are contained in
a book, where one fhould not much expe& to find them, viz.
in Bavve’s Nowvelles de la Republique des Lettres, March, 1686,
p- 326

| B33 The
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The retina is eafily feparable into two laminz ;
of which the external is medullary, and the internal
confifts of a fibrous texture. .

§ 292. 'The two other peculiarities belong ex-
clufively to the eye of fifhes ; and are common at
leaft to the whole bany divifion of thefe animals. A
body, generally refembling in fhape a horfe-thoe,
lies between the internal and middle layers of the
choroid ; fome have thought it mufcular, and
others glandular, The tunica ruyfchiana gives
ﬂrigin to a vafcular membrane, refembling in itg
form a bell (campanula of Harrrr). This goes to-
wards the lens, and has, therefore, fome refem-
blance to the marfupium of birds. e

No true ciliary body is found, at leaft in the
bony fifhes, s -

. § 293. The cryftalline lens of moft fithes is
very large in tquarifnn with the fize of the eye--
ball, and nearly or entirely fpherical. The witreous
humour on the contrary is fmall, and the agues in
many cafesis hardly difcernible. '

§ 294. The following may be enumerated as
inftances of remarkable peculiarities in the eyes
of particular genera and fpecies of filhes. The
firm tranfparent laminz of common integuments,

behind which the eye-b'alls move, as in fome am-
phibia
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phibia '* (§ 289); the articulation of the globe
on a ftalk of cartilage in the fkate, and fhark ** : the
curtain (Coperculum pupillare) in the eye of the
fkate *, which can be let down fo as to cover the
pupil : and the unique ftru&ure of the lpbitis anab-
leps, where the cornea is divided into two portions,
and there is a double pupil with a fingle lens ™.
(See note (1),

(E) InsecTs.

§ 295. Two kinds of eyes, very difimilar in
their tru&ture, are found in this clafs ™, One fort
is fmall and fimple ( femmata): the others, which
are large, feem to confift of an aggregation of
fmaller eyes'” ; for their general convexity is di-
vided into an immenfe number of {mall hexagonal
convex furfaces, which may be confidered as fo

o —

2 Delineations of Obje@s in. Natural Hiffory, pt. 6, where the
part is reprefented in the offracion bicufpis.

B Stenonis, Specimen Elementor. Myolagia, tab. §, fig. 1.

"Goveav in the Mercure de France, Dec. 1757, p. 130.

“ Stewonis de Mufiulis et Glandults, p. 68. Camrer in
the Mémoires préfentés a P dead. des Sciences des Paris, tom. 6,
tab. 3, fig. 1.

% Sewa Thefour. Rer. Natural, tom. 3, tab. 34.

Camrer in the German tranflation of Monro's Phyfiol. of
Fifbes, p. 165.

Lacerepe in the Mem. de P Inflitut. Nafmnaf, tom. 2, p. 372.

* Lewmany and ScHeLvER, locis citatis,

1 Hooxe’s Micrographia Reflaurata, tab. 29, 21,

BB 4 many
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quired in order to fhew how thefe eyes enable the
infet to fee ; and to determine the diftinctions be-
tween two {uch very different organs *°,

(F) VEerwmes.

§ 298. The cuttlefifh only, of this whole clafs,
has been hitherto fhewn to poffefs true eyes ; the
nature of which cannot be difputed. They re-
femble on the whole thofe of red-blooded animals,
particularly fifhes ; they are at leaft incomparably
more like them than the eyes of any known infeéts ;
yet they are diftinguithed by feveral extraordinary
peculiarities >, The front of the eye-ball is covered
with loofe membranes inftead of a cornea; the iris
is compoled of a firm fubftance, which feems like
a continuation of the fclerotica ; and a procefs pro-

- . -

%0 T have given, on a former occafion, the reafons, which
led me to think it probable, in oppofition to the general opi-
nionformerly maintained; that the polyedrous eyesareadapted
for diftant objets, and the fimple ones for fuch as are more,
near. This is confirmed by obferving, that butterflies,
which, in their perfect or winged (tate, have the large com«'
pound eyes, have only the myopic organs while larve.

Yet there are {till fome doubts refpeéting the ufes of thefe
two kinds of eyes; for fome complete animalia fubterranea,
as the gryllus gryllotalpa have both kinds.

* Lenmann and ScrHeLveRr, loc. citat,

? SwamMmerDAM, tab. 52, fig. 2,

jedts.



478 CHAPTER XXI,

je@s from the upper margin of the pupil, which
gives that membrane a femilunar form.

The corpus ciliare is very completely formed.

In all other vermes the eyes are entirely wanting,
or their exiftence is very doubtful. "Whether the
black points, at the extremities of what are called
the horns of the common fnail 3, are organs which
really poflefs the power of wﬁm, is {hill prohl:m
mﬁical W b

= Additional Notes to the Twmry firft Chapter.

' (A) Large animals have fmall eye-balls in pro~
portion to their fize: this is very remarkably the
cafe with the whales. Thofe which are much un-
der ground have the globe alfo very fmall ; as the
mole and fhrew : in the former of thefe inftances
its exiftence has been altogether denied; and itis
pot in fa&t larger than a pin’s head.

The eyes of man and the fimiz are direted for-
wards : in the latter animals indeed they are placed
nearer to each other than in the human fubjed.
The .Jemur tarfius has them more clofely approxi-

- —_—

TR TR Fean e

* Ibid. tab. 4, fig.7,8. :
* Leumawn, p. 4%.
ScevoeT in Voiet’s Magazine, vol. 6, p. 466.
mated
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mated than any other animal. All other mammalia
have thefe organs [eparated by a confiderable inter-
val, and dire€ted laterally. The fame circumf{tance
obtains in birds with the exception of the owl, who
looks ftraight forwards. They are placed laterally
in all reptiles: Their fituation varies much in
fithes : they look upwards in the uranofcopus:
they are both on the fame fide of the body in the
pleuronectes : but in general their direétion is la-
teral. :
The form of the globe vaties according to the
medium, in which the ergan is to be exerted. In’
man and the mammalia, it deviates very little from’
the fpherical figure. In fithes it is flartened on its
anterior part; in birds it is remarkably convex in
front, the cornea being fometimes abfolutely hemi-
fpherical. The convexity of the cryftalline is in an
inverfe ratio to that of the cornea. Thus in fifhes
it is'nearly fpherical, and projeéts through the iris,
fo as to leave little or no room for aqueus humor :
the cetacea, and thofe quadrupeds and birds, which:
are much under water, have this part of the fame
form. The aqueus humor being of the fame den-
fity with the medium in which thefe animals are
placed, would have no power of refrating rays of
light, which come through that medium: its place
is fupplied by an encreafed fphericity of the lens.
In birds thefe circumftances are reverfed : they in.
habit generally a fomewhat clevated region of the
armoe
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atmofphere ; and the rays, which pafs through this
thin medium are refralted by the aqueus humor,
which exifts in great abundance. Man and the
mammalia, which live on the furface of the earth,
hold a middle place between thefe two extremes.

~(B) The tapetum occupies the temporal fide of
the bottom of the eye-ball ; i.e. it is placed exteri-.
arly to the entrance of the optic nerve. It exifts in.
the carnivorous and ruminating animals ; in the fo-
lipeda, pachydermata, and cetacea. In the dog,
wolf, and badger, it is of a pure white, bordered by

blue. |

(C) The figure of the pupil is tranfverfely ob-
long in the ruminating animals, and the horfe : it
is heart-fhaped in the dolphin.

(D) The cryftalline is {maller in the eye of man
than in any animal, and it is largelt in the fifhes.

. The following numbers give the proportions of
the three humours, meafured on the axis of the eye,
after it had been frozen.

Aqueus Humor.  Cryftalline, Vitreus Humer,

Man, <r ~f T
Dog, - r r =
Cow, 37 v 7
Sheep, < 1T 7
Horfe, = 4 - L35
Owl, -7 2T <7
Herring, - 3 s

The
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The greater convexity, which the author afcribes
2o the feal and whales, arifes from their inhabiting

the water ; fo that they require an organ of vifion
like that of fifhes.

(E) In addition to the lacrymal gland, feveral
mammalia have another body, called the glanduia
Harderi. This is fituated nearer to the nofe, and
pours out a thick whitith fluid near the third eye-
lid. It joins the proper lacrymal gland in the hare
and rabbit ; but is diftinguifhed by its whiter colour.
The ruminantia, carnivora, and pachydermata, have
it likewife.

The dudls of the lacrymal gland admit of very
ealy demonttration in the larger quadrupeds, where
they open to the number of fixteen or more, by
orifices that will admit a large briftle.

The hare and rabbit have, inftead of punéta la-
¢rymalia, a {lit opening into the lacrymal canal.

The cetacea want the lacrymal apparatus entirely,
as their eyes are preferved in a moift ftate by the
element in which they live.

The mufcles of the eye-ball are the fame in num-
ber in the fimiz as in man: but other mammalia
poflefs an additional one, termed the /fu/penforius
oculs.

This mufcle is of a conical form. Its origin,
which takes place from the margin of the optic fo-
ramen, reprefents the apex of the cone; and its

infertion
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infertion into the pofterior half of the fclerotica,
conftitutes the bafis. It fills up thereforé the ifiter-
val left between the four re@i; and furrounds comi-
pletely the optic nerve. In feveral of the carnivora,
and the cetacea, it is divided into four portions; fo
that thele animals may be faid to have eight ftraight
mufclés. It muft enable the animals which peffefs
it to draw the globe back into the orbit ; and henice
it has fometimes be&n called the #étradtor QE tlu
eye.

A remarkable pécul;i'arﬂy oceurs in thd tﬂnjﬂ.ﬂﬂ-
tiva of the zemni (mus typhlus). It is covered
with hair as in other parts of the body, fo that the
eye, which is; indeed; exceedingly fmall; feems to
be completely ufelefs: A fimilar firuéure is alfo
found in two fithes, the murena cecilia; and myxine
glutinofa (Gaflrobranchis cacus, Covier), Légons
d’Anat, eomp. tom. 2, p. 39'4.' t by

(F) The ciliary ptuccﬂ'ea mf I:nrds are not tery
prominent : they confift rather  of flrize, than of
loofe folds. They are always cld"e}y conneéted to
the cryftalline r.apﬁ:lﬂ. There is no tapetur in
this clafs.

The colour of the iris vaties in the diﬂ'ﬁfm;
fpecies of birds; and in many inftances poffeffes
great brilliancy. It has a power of voluntary tho-
ﬁbnih thﬂ parmﬁ. 160 ¢ | it
. ) 30 2348 o3 &0 - -'Ehe
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The retina pafles obliquely through the fclﬂunﬂ.
in a fheath of the latter membrane.

(G) Birds poffefs both a lacrymal gland, and
glandula Harderi. The latter is confiderably the
largeft ; and is ufually placed between the elevator
2nd addu@tor mufelés of the globe. It furnifhes
a thick yellow fluid, which is poured from a fingle
dudt, opening on the inner furface of third eye-
lid.

The eye-lids are clofed in moft birds by the ele-
vation of the inferior palpebra, which is the largeft.
This eye-lid has a peculiar depreffor mufcle arifing
from the bottom of the orbit. The owl, and the
goatfucker are among the few in which the upper
eye-lid defcends,

The third eye-lid, or membrana niftitans is a thin
femitranfparent fold of the conjunétiva; which,
in the ftate of reft, lies in the inner corner of the
eye, with its loofe edge nearly vertical, but can
be drawn out fo as to cover the whole front of the
globe. By this, according to Covier, the eaglels
enabled to look at the fon,

It is capable of being expanded over the globe
of the eye by the combined acion of two very fin-
gular mulcles, which are attached towards the
back of the fclerotica. One of thefe, which is
called fromits thape the guadratus, arifes from the
wpper and back part of the fclerotica; its fibres

2 delcend
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defcend ina parallel courfe towards the optic nerve,
and terminate in a femicircular margin, formed by
a tendon of a very fingular conftruétion : for it has
no infertion, but conltitutes a cylindrical canal.
The fecond mulfcle, which is called the pyramidalis,
arifes from the lower and back part of the {clerotica
towards the nofe. It gives rife to a long tendin.
ous chord, which runs through the canal of the
quadratus, as in a pulley. Having thus arrived at
the exterior part of the eye-ball, it runs in a cellular
fheath of the fclerotica along the under part of the
eye, to the lower portion of the loofe edge of the
membrana niflitans, in which it is inferted.

By the united action of thefe two mufcles, the
third eye-lid will be drawn towards the outer angle
of the eye, fo as to cover the front of the globe;
and its own elafticity will reftore it to its former
fituation.

(H) The ciliary procefles are hardly percepti-
ble in the turtle ; but they leave an elegant inprefs
fion on the furface of the vitreous humor. They
are diftint and long in the crocodile. The blood-
veflels are vifible on the furface of the iris;
where they form a diftinét plexus in the croco-
dile.

The optic nerve forms a tubercle within the
fclerotica ; from which the retina commences.

The number, &c. of the eye-lids varies confider«
ably
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penforius oculi® deferve particular mention.  (For
the particular delcription of the latter mulcle, fee
the chapter on the eye.)

§ z30¢. Among fuch, on the contrary, as are
found only in particular genera and fpecies, the
moft remarkable are the extremely numerous
mulcles of the prehenfile tails of fome cercopitheci
(fapajous, belonging to the fimie of Linn&us), and
other South American and Auftralafian mam-
malia®; thofe which we have already defcribed in
the trunk of the elephant”; and that which belongs
to the epiglottis of feveral mammalia (cerato-epiglot=
tidaus)

§ 303. Other mufcles, which are common to
moft orders of the clafs, are diftinguifhed in fome

——r

S Zinw in Comment, Soc. Reg. Scient. Gotting. tom. 1, p. 48.

¢ Mery reckoned no lefs than 280 mufcles in the prehenfile
tail of a cercopithecus. Duv Hamer, Hiff, dead. Reg. Scient,
p- 276.

7 See the interefting obfervations of Cuvisr on the orga-
nization of the elephant’s trunk, in the feventh part of the
Menagerie du Mufeum National. He defigns to explain the
wonderful ftructure of this completely unique organ, in a fe-
parate work, with twelve plates. Some remarks on the
{ubje&t may be found in the valuable Defcriptien Anatomigue
d'un Elephant male, par P. Camreer, publicé par fon Fils, A. G,
Camrer, Paris, 1802, folio.

®J. G. Rungz de Voce ¢jufque Organis, Lugd. Bat. 1753,
#0s | 3

{pecieg

i
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fpecies by remarkable ftrength, which adapts them
for peculiar kinds of motion. This is the cafe with
the gluteus medius ° of the horfe ; which, in connec-
tion with fome others, particularly the gemellus ',
enables the animal to kick out backwards with fuch
aftonifhing force ; with the immenfely ftrong flexors
of the beaver’s tail, &c. (See note (B).

(B) Birps.

§ 304. The mulcles in this clafs are diftin-
guifhed by poflefling a comparatively weak irri-
table power, which is foon loft after death ; and by
their tendons becoming offified, as the animal grows
old, particularly in the extremities, but fometimes
alfo in the trunk. I have obferved this to a very
remarkable degree, in the crane "

§ 305. The moft remarkable circumitances in
the myology of this clafs ** have been incidentally
men-

® Stusss Mufils, tab. 2, q,, 1,5, t; and tab, 3,a, b,c, d.

' Ibid. tab. 3, 60—64.

* This appearance led feveral phyfiologifts of the 17th
gentury to the erroneous conclufion, that the bones in gene-
ral, at leaft for the molt part, are formed from tendons. See
Stexonis de Mufeulis et Glandulis, p. 26. Case. BARTHOLIN
Specimen Hifforie Anatomice Partium Corporis Humani, p, 183,

* Oun the myology of birds the reader may confult Ste-

KONIS

cc 3
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mentioned in previous parts of the work. For in-
ftance, mufcles which are peculiar to birds; as
thofe of the membrana nititans * ; or fuch as are
deficient, as the diaphragm; or diftinguithed by
their remarkable fize and peculiar form, as the pec-
toral mufcles .

(C) AmpHIBIA.

§ 306. The two chief divifions of this clafs are
diltinguifhed from each other by a remarkable dif-
ference in their mufeular ftruéture, which arifes
from a correfponding diverfity in the fkeleton. In
the reptiles, for inftance, and particularly in the
turtles ** and frogs, where the trunk of the fkeleton
pofleffes but little mobility, the mulcles are very few
in number. Not only the diaphragm, but alfo the

sowxis in the A8 Havniens, 1673, p.6; and Varenting
Arphitheat. Zootom. pt 2, p- 8.

Alfo Vica-p’Azyr in the Mem. de P Acad. des Sciences de
Paris, 1772. Merren’s Mifcellaneous Traéls in Natural Hif-
fory, p. 144.

And Wrepemann’s Archives, vol. 2, p. 68.

® Thefe mufcles are defcribed in the chapter, which treats
on the eye.

- 4 For a more particular defcription_of thefe mufcles, fce
note (C) at the end of the chapter : and for the mechanifm
by which birds are fupported in roolting, note (D).

i1 For the myology of this animal fec WiEDEMANN'S

HArchives, vol. 3, pt. 2, p- 78,
mufcles
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(E) Inscecrs.

§ 308. The obfervations which have juft been
made concerning the uniformity, number, and
ftrength of the mufcles of fithes, will hold equally
good, on the whole, of infefts ; but under other
modifications, and generally in a more ftriking de-
gree”. In the few, which have been hitherto
inveftigated with a view to this fubje@, fome dif-
ferences have been obferved. The immenfely
ftrong mufcles of the claw in the crab and lobfter *,
bear confiderable analogy to thofe in fome organs
of red-blooded animals : while the mufcles of other
infels, as may be feen in the larvz, are diftinguifhed
by a peculiar bluifh white colour, and flattened
form. Their great number concurs alfo with thefe
charadters in diftinguifhing them from thofe of the
former clafles. LyoNET “ reckoned 4061 in the
larva of the coflus™: and 2186 of thefe belong to
the alimentary canal.

" KieLmever, loco citato.
* Srenowis Specimen Elementorum Myologia, p. 55.
Peeraver Effais de Phifigne, tom. 3, tab. 4, fig. 3.
* Tab. 6, 7, 8, 15, 16, 17 ; and tab. s, fig. 7, 8.
* This number includes about ten times as many as bes
long to the human body.
(F) Ver-
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(F) Vemrwmes.

§ 309. The arrangement of the mufcular fyl
tem of the mollufca® has confiderable analogy, on
the whole, to that of the larvae of infeéts. Thofe
which inhabit fhells,have, moreover, peculiar mufcles
connedting them to their teftaceous covering, and
enabling them to moveit. Thus the fnail has large
mufcular fafciculi running along the abdomen, at-
taching it to the upper turn of the fhell,and enabling
the animal to withdraw itfelf into the cavity. The
bivalves have powerful addu&or mulcles to clofe
their fhells*. In feveral of the mollufca nuda there
is a confiderable apparatus of cutaneous fibres, by
which a very remarkable fhortening of the body
can be produced. A fimilar and very aftonithing
contradtile power refides in the gelatinous paren-
chyma of the zoophytes, and animals which inha-
bit corals ; in whole ftruture nothing like mufcular
fibres can be diftinguifthed.

' See an account of the mufcles of the Aphrodite aculeata,
in Pavras’s Mifeellanca Zoologica, tab. 7, fig. 13.

Of the Tritonia, Aplyfia, &c. by Cuvier, in the Aunales du
Muféum National &’ Hiff. Nai. tom. 1 and 2.

Of the fnail (helix pomatia) by Swammerpam, tab. 6, fig.2,
of numerous bivalves and multivalves in feveral figures of
Por1’s work.

* Hunter on the Blood, p.111. Pourr, vol. 1, Introdution,
P 59-

Addi-
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Additianal Notes to the Twenty-fecond Chapter.

(A) The differences which we difcern in the
mulcles of the lower extremity between man and
the other mammalia, arife out of that characeriftic
feature, which fo ftrikingly diftinguithes man from
all other animals : viz. his erett ftature. The moft
minute inveltigation of this fubjeét will fhew us
that the eret pofition belongs to man only ; and
thereby confirms the elegant obfervation of the
Roman poet :

Pronaque cum {pedent animalia cetera terram,
Os homini fublime dedit; ceelumque tueri
Jullit ; et erectos ad fidera tollere vultus.

In order to enable any animal to preferve the
erect pofition, the following conditions are required.
Firt, That the parts of the body fhould be fo dif-
pofed, as to admit of being maintained with eafe in
a ftate of equilibrium ; 2dly, That the mufcles
fhould have fufficient power to correé the devia-
tions from this ftate; 3dly, That the centre of
gravity of the whole body fhould fall within the
{dpace occupied by the feet ; and laftly, That the
feet themfelves fhould have a broad furface refting
firmly on the ground, and fhould admit of being

in
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pafling over the os calcis in fuch a direction that its
tendon would be comprefled, and its aftion ime«
peded if the heel refted on the ground.

The extenfors of the ancle joint, and chiefly thofe,
which from the calf of the leg, are very fmall in the
mammalia, even in the genus fimia. The peculiar
mode of progreflion of the human fubjet fuffici-
ently accounts for their vaftly fuperior magnitude
in man. By elevating the os calcis they raife the
whole body in the act of progreffion ; and, by ex-
tending the leg on the foot, they counterat that
tendency, which the weight of the body has to bend
the leg in ftanding.

The thigh is placed in the fame line with the
trunk in man; it always forms an angle with the
fpine in animals ; and this is often even an acute
one. The extenforsof the knee are much ftronger
in the human fubjet than in other mammalia, as
their double effeét of extending the leg on the
thigh, and of bringing the thigh forwards on the
leg forms a very effential part in the human mode
of progreffion.

The flexors of the knee are, on the contrary,
ftronger in animals ; and are inferted fo much lower
down in the tibia (even in the fimiz), than in the
human fubjeét, that the fupport of the body on the
hind legs muft be very infecure ; as the thigh and
leg form an angle, inftead of continuing in a {traight

line.
3 The
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The gluteus maximus, which is the largeft mufcle
of the human body, is fo fmall and infignificant in
animals, that it may almoft be faid not to exilt,
This mulcle, which forms the great bulk of the hu-
man buttock, extends the pelvis on the thighs in
ftanding ; and, aflifted by the other two glutei,
maintains that part in a {tate of equilibrium on the
lower extremity, which refts on the ground, while
the other is carried forwards, in progreflion. The
true office of thefe important mufcles does not
therefore confift, as it is ufually reprefented, in the
common anatomical werks, in moving the thigh on
the pelvis, but in that of fixing the pelvis on the
thighs, and of maintaining it in the erecl pofition.

Such then are the fupports, by which the trunk
of the human body is firmly maintained in the eret
pofition. The properties of the trunk, which con-
tribute to the fame end, do not fo immediately be-
long to the prefent part of the work ; but may be
flightly mentioned to complete the viaw of the [ub-
ject. The breadth of the human pelvis affords a
firm bafis on which all the [uperior parts reft
fecurely; the fame part is fo narrow in other
animals, that the trunk reprefents an inverted pyra-
mid 3 and there muft conlequently be great diffi
culty in maintaining it in a {tate of equilibrium, if it
were poffible for the animal to aflume the ereét po-
fition. In thofe inftances, where the pelvis is

broader,
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broader, the other conditions of the upright ftature
are abfent : the bear, however, forms an exception
to this obfervation, and conlequently admits of being
taught to ftand and walk erect, although the pofture
is manifeftly inconvenient and irkfome to the animal.

‘The perpendicular pofition of the vertebral co-
lumn under the centre of the bafis cranii, and rhe
dire&ion of the eyes and mouth forwards would be
as inconvenient to man, if he went on all-fours ; as
they are well adapted to his erect {tature. In the
former cafe he would not be able to look before
him ; and the great weight of the head, with the
comparative weaknefs of the extenfor mulcles, and
the want of ligamentum nucha would render the
elevation of that organ almoft impoflible.

When quadrupeds endeavour to fupport them-
felves on the hind extremities, as, for inftance, for
the purpofe of feizing any objedls with the fore-feet,
they rather fit down than affume the erect pofition.
For they reft on the thighs as well as on the feet,
and this can only be done where the fore-part of
the body is fmall, asin the fimiz, the fquirrel, &c. :
in other cafes, the animal is obliged alflo to fupport
itlelf by the fore-feet, as in the dog, cat, &c. The
large and {trong tail in fome inftances forms as it
were a third foot, and thereby increafles the furface
for fupporting the body; as in the kanguroo and the
jerboa. |

Various
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Various gradations may be obferved in the mams
malia, connefting man to thofe animals which are
ftrictly quadrupeds. The fimize, which are by no
means calculated for the erect pofition, are not, on
the other hand, deftined like the proper quadrupeds
to go on all-fours. They live in trees, where their
front and hind extremities are both employed in
climbing, &c.

The true quadrupeds have the front of the trunk
fupported by the anterior extremities, which are
confequently much larger and {tronger than in mans
as the hind-feet of the fame animals yield in thefe
refpeéts to thofe of the human fubjeft. The chelt
is in a manner fufpended between the fcapule, and
the ferrati magni mufcles which fupport it in this
pofition are confequently of great bulk and ftrength.
When viewed together they reprefent a kind of girth
furrounding the chelft.

(B) The pecloralis major, latiffimus dorfi, and
geres mafor, are of vait fizein the mole ; and enable
the animal to dig its way under ground, and to
throw up the earth.

(C) Birds poffefs three pettoral mulcles, arifing
chiefly from their enormous fternum, and aéting on
the head of the humerus. The firlt, or great pectoral,
weighs, of itfelf, more than all the other mufcles of

the
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the bird together. The keel of the fternum, the
fork, and the lalt ribs, give origin to it; and it is
inferted in a rough projeéting line of the humerus.
By deprefling that bone, it produces the ftrong and
violent motions of the wing, which carry the body
forwards in flying. The middle pecloral lies under
this ; and fends its tendon over the junétion of the
fork, with the clavicle and fcapula, as in a pulley, to
be inferted in the upper part of the humerus ; which
bone it elevates. By this contrivance of the pulley,
the elevator of the wing is placed at the under furface
of the body.  The third, or /lgffer pectoral mufcle,
has the fame effe¢t with the great pectoral, in de-

prefling the wing.

(D) One of the flexor tendons of the toes of
birds, (produced from a mulcle which comes from
the pubis) runs in front of the knee ; and all thefe
tendons go behind the heel : hence the flexion of
the knee and heel produces mechanically a bent
ftate of the toes, which may be feen in the dead
bird; and it is by means of this {tructure that the
bird is fupported, when roofting, without any muf-
cular action.

« This circumftance of the flexion of the toes
accompanying that of the other joints of the lower
extremity of birds, was long ago obferved by Bo-
geLL1, and attributed by him to the connexion,
which the flexors of the toes have with the upper

parts















( 405 )

CHAPTER XXIIL*

ON THE MALE ORGANS OF GENERATION.

§ 310. IN confidering the comparative anatomy
of the fexual fun&ions, we muflt confine ourfelves
to thole animals, which poflefs male organs deftined
for the purpofe of impregnation, and female parts
for that of conception.

To the former belong chiefly the teftes, vefi-
cule feminales, proltate and penis. Yet the three
laft mentioned parts, and particularly the veficule

and pmﬂcate are by no means conftantly found
even in red-blooded ammals..

: 5 311. The teftes, and fometimes the veficulz
feminales and proftate vary moft remarkably in
their magnitude in fuch animals, as have a regular
rutting feafon. They are very diminutive at other
periods of the year; but fwell at that particular
time to a comparatively vaft magnitude, This
change is particularly obfervable in the teftes of the
mole, fparrow, and frog *.

§ 312

e

* For a general account of this fubjed, fee note (A) at
the end of the chapter.

! In animals, which have loft the teftes h}r the operation
DD 3 of

3
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§ 312. Itis neceffary to mention here, in a
curfory and general manner, the peculiar organs
pofiefled by the males of fome fpecies, for the pur-
pole of holding the female during the a& of copu-
lation. Of this kind are, the fpur on the hind.feet
of the male ornithorhynchus; the rough black
tubercle formed in the fpring feafon on the thumb
of the common frog; the two members, formed of
bones articulated to each other, near the genitals
of the male torpedo and other cartilaginous fithes * ;
the forceps on the abdomen of the male dragon-

fly, &c.

(A) MammALIA.

§ 313. A ferotum, or bag, in which the teftes hang

on the outfide of the abdominal cavity exilts only

in the mammalia; but is not by any means

common to all the genera. It is not found, and

that for very obvious reafons, in the aquatic animals

of this clafs ; nor in the perfet fibterranea (thofe

1
B
1

of caftration, a fimilar circumftance may be obferved infome

of the remaining organs ; as in the veficule feminales of the

gelding. Bourcerar, Elimens de I Art Veterinaire. Paris,
1769, 8vo. p. 359.

* Ravy, Kiein, Barrarra and others, confidered thefe -

parts as real organs of generation : and the fame miftake
was committed by Mexz and Krucer concerning the tua
bereles on the thumb of the frog.

which

il N



ON THE MALE ORGANS OF GENERATION. 407

which live under ground), as the mole; nor in
fuch as roll themfelves up on the approach of
danger, as the hedgehog.  Thele which may be
called true #efticonda (i. e. animals having their
tefltes concealed) muft be diftinguifhed from fuch,
as have the power of withdrawing thefe glands
from the abdomen, and retra&ing them into the
cavity according to circumf(tances ; as the hamfter *
( marmota cricetus) and Canadian mufk-rat * (‘mus
zibethicus ).

In thofe teficonda, which have the penis much
concealed by the integuments in its unerected
{tate, as the hare, rabbit, elephant, &c. it is difficult
fome times to diftinguith the fexes on the firlt view,
 particularly at an early age. (For further particu-
lars refpecting the pofition of the teftes, &c. fee
note (B) at the end of the chapter.)

§ 314. In feveral quadrupeds, as the dog,
horfe, ram and others, there is a body, compofed
of condenfed cellular fubftance, lying according to
the axis of the tefticle near the epididymis, and
known by the name of corpus Highmori. 'This is
not a canal, nor does it poffels that artificial ftruc-
ture which has been been delcribed and delineated

$ Surzer, p. 38, 67,
4 SaraziN in the Mem. de PAcad. des Sciences de Paris;
1735
DD 4 by
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§ 318. Several fpecies of mammalia, both
among thole, which poflefs no veficulz feminales,
and thereby require a longer time for completing
the act of copulation, and in fuch as are not dif-
tinguifhed by this peculiarity ”, poflefs a peculiar
bone in the penis, generally of a cylindrical form,
but fometimes grooved *. This the cafe with fome
of the fimiz, moft of the bat-kind, the hamfter and
feveral others of the moufe-kind, the dog, bear,
badger, wealel, feal, walrus, &c .

§ 319. Inmoft of the male animals of this
clals the urethra runs on to the end of the glans,
and forms a common paffage for the urine, proftatic
liquor and femen. In fome few fpecies, the pal-
fage which conduéts the two former fluids, is dil-
tin& from that of the feminal liquor. The bifid
fork.like glans of the opoffum ** has three openings,

" A Simia Cynomolgus, which I lately diffe€ted, had a fmall
o5 penis, with large veficule feminales.

2 Delineations of this bone in {everal {pecies of animals
may be feen in REp1 de Viventibus intra Viventia, tab. 26, and
in the works of Mever and Davsenton,

13 Tt is fomewhat remarkable that this bone fhould not be
found in all the fpecies of the fame genus. Thus it is wanting
in feveral fimiz, in fome bats, and in the hyena of the dog-
kind. See J. F. Hermaxx, Obfervat. ex Qffeol. comparat. Ar-
gent, 1792, p. I3.

4 Coweer in the Philof. Tranf. vol. 24, p. 1583, fig. 2-
§. Among other peculiarities of this fingular animal, it
may be mentioned, that the penis lies behind the ferotum.

one
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one at the point of bifurcation for tranfmitting
the urine ; and two for the feminal fluid at the two
extremities of the glans. The fhort urethra of
the arnithorbynchus paradoxus opens direltly into
the cloaca, and the large penis of the animal ferves
merely to condu& the feminal fluid. Tt divides
into two parts at its extremity, and each of thefe is
furnifhed with fharp papille, which are perforated
for the paffage of the femen ™. A fimilar ftructure
obtains in the ornith. hy/frix; where the penis divides
into four glandes ™.

§ 320. In fome fpecies of the cat-kind the
glans is covered with retroverted papillx, which, as
thefe animals have no veficulz feminales, may en-
able the male to hold the female longer in his em-
braces '

§ 321. Laltly, it deferves to be mentioned,
that in fome fpecies of this clafs, the male penis,
while unerefted, is turned backwards; fo that the
urine is voided in the male, in the fame direftion

=
]

 Home in the Philsf. Tranf. 1802, tab. 4, fig. 1.

* Ibid. tab. 12, fig. 1.

' In a colleftion at Hanover there is a penis, which mult
have belonged to a tiger, or fome fimilar fpecies ; where the
lower part of the glans is furnifhed with two firong horny
procefles divided each into three points, which are turned
backwards.
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very different ftructures ® in the different orders of
this clafs. 'We fhall take two fpecies as examples ;
the torpedo for the cartilaginous, and the carp for
the bony filhes.

In the former inftance there are manifeft tefticles,
confifting partly of innumerable glandular and
granular bodies, and partly of a fubftance like
the foft roe of bony fithes. We find allo wafa
deferentia, and a veficula [eminalis which opens into
the reGtum by means of a fmall papilla®.

The foft roe fupplies the place of teftes in the
carp”®, and molt other bony fithes. It forms two
elongated flat vifcera of a white colour, and irre-
gular tuberculated furface; placed at the fides of
the inteftines and {wimming bladder, fo that the
left enclofes the reGtum in a kind of groove.
‘Through the middle of each foft roe pafles a ductus
deferens, which opens behind into a kind of vefi-
cula feminalis, and this terminates in the clo-
aca’.

§ 328.

8 Pu. Cavorint on the Generative Procefs in Fifbes and
Crabe; with Remarks by E. A. W.Zimmermany. Berhin,
1792, Bvo. in German.

D& Graarv, Partium Genitalium Defenfio, pag. 253.

* LorENziNI, tab. 4, fig. 4. See alfo Monro's Phyfiology
of Fifbes, tab. 11, 12.

@ PeriT in the Mem. de I dead. des Se. 1733, tab. 17,

" It is a curious circumftance, that hermaphrodites, pof
fefling the complete organs of both fexes, are found very fre-

quently
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a fingle veflel convoluted into a long bundle, but
admitting of being unravelled with facility ; when
it appears to be about three feet in length. To-
wards the pofterior part of the worm it forms a
larger tube, which nearly equals a crow’s quill
in fize, and becomes conneéted to the penis, which
lies concealed near the tail, and is probably pro-
jeCted at the time of copulation™. (See note
(G)-

The male organs of the cuttle-fith (/épialoligo)
have excited particular attention, from the remark-
able, and, indeed, fomewhat heightened defcription
which TurBervILLE NEEDHAM 7 gave of them,
and which farmed the bafis of Burron’s theory of
generation .

The part, which correfponds to the foft roe of
bony fifhes, contains at the fpawning feafon feveral
hundred fmall tubular feminal receptacles (about
four lines in length): thele are placed bundles
towards the vas deferens, and are contained ina
thick fluid. Thefe tubes are expelled from the
body in an entire {tate; when a {piral veffel, which
they contain, together with the femen, as in a
fheath, burfts their thin anterior extremity, from
which the femen efcapes and impregnates the [pawm

of the female.

 Tyson in the Philofe Tranf. vol. 13, p. 161, fig. 1.
17 Nauwﬁu Olfervations Microfeopiques, tab. 3 and 4.
ifloire Naturelle, tom, 2z, p. 230.

2 Addie
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 Additiomal Notes 1o the Twenty-third Chapter.

(A) I have inferted the following general view
of the fubje of generation from the sth vol. of
the Lé¢ons d’ Anatomie comparée, as it affords a com-
parative {tatement of the manner, in which that
funttion is executed in the different clafes : al
though the remarks may be confidered by fome as
too much of a phyfiological nature to admit of in-
fertion in a merely anatomical work.

* The nature of generatizn, which is the greateft
myftery in the-economy of living bodies, is fill in-
volved in impenetrable obfcurity. The creation of
a living body, that is, its formation by the union of
particles fuddenly brought together, has not
hitherto been proved by any dire@ obfervation.
The comparifon of this procefs to that of eryitalli-
zation is founded in a falfe analogy: cryitals are
formed of fimilar particles attraling each other
indifferently, and agglutinated by their furfaces,
which determine the order of their arrangement ;
living bodies, on the contrary, confift of numerous
fibres or laminz of heterogeneous compofition, and,
various figures, each of which has its peculiar fitua-
tion in relation to the other fibres and lamingz,
Moreover, from the inftant in which a living body
can be faid to exift, however fmall it may be, it

-poffefles all its parts ; it does not grow by the addi-

EE g tion
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tion of any new laminaz, but by the uniform or
irregular development of parts which exifted before
any fenfible growth.

¢¢ The only circumftance common to all genera-~
tion, and confequently the only effential part of the
procels, is, that every living body is attached at firlt
to a larger body of the fame(pecies with itfelf. Ircon-
ftitutes a part of this larger body, and derives nou-
rifhment, for a certain time, from its juices, The
fubfequent feparation conftitutes birth; and may
be the fimple refult of the life of the larger body,
and of the confequent development of the fmaller,
without the addition of any occafional altion.

« Thus the effence of generation confills in the
appearance of a [mall organifed body in or upon
fome part of a larger one; from which it is fepa-
rated at a certain period in order to affume an in-
dependent exiftence.

<« All the procefles and organs, which co-operate
in the bufinefs of generation in certain claffes,
are only acceffory to this primary function.

« When the funlion is thus reduced to its moft
fimple ftate, it conftitutes the gemmiparous, or gene-
ration by /boots. In this way the buds of trees are
developed into branches, from which other trees
may be formed. The polypes (bydra) and the
{ea anemones (‘acfinia) multiply in this manner;
fome worms are propagated by a divifion of their

hnd]r, and muft therefore be arranged in the fame
divifion.



ON THE MALE ORGANS OF GENERATION. 42I

diviion. 'This mode of generation requires no dif-
tinction of fex, no copulation, nor any particular
organ.

.« Other modes of generation are accomplifhed
in -appropriate organs: the germs appear in a de-
finite fituation in the body, and the affiftance of
certain operations is required for their further de-
velopment. Thele operations conftitute fecundation,
and [uppole the exiltence of /fexwal parts ; which
may either be feparate, or united in the fame indi-
vidual.

« The office of the male fex is that of furnifhing
the fecundating or feminal fluid : but the manner,
in which that contributes to the development of
the germ, is not yet fettled by phyfiologifts. Some,
forming their opinions from the human fubject
and the mammalia, where the germs are impercep-
tible before fecundation, fuppofe that thefe are
created by the mixture of the male fluid with that
which they fuppofe to exift in the female; or that
they pre-exilt in the male femen, and that the fe-
male only furnifhes them with an abode. Others
confult the analogy of the other cIaﬂEs of animals,
and of plants. In feveral 1nﬁanc¢$, particularly in
the frog, the germ may be clearly recognifed in the
gvum, before fecundation 5 its pre-exiftence may be
concluded in other cales, from the manner in
which. it is connefted to the ovum when it firft
becomes. vilible ; for it is agreed on all fides that
the oyum exilts in the female before fecundation,

EE 3 fince
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fince virgin hens lay eggs, &c.  From fuch confi«
derations thefe phyfiologifts conclude, that the
germ pre-exifts in all females ; and that the fecun.
dating liquor is a ftimulus which beftows on it an
independent life, by awakening it, in a mdnner,
from the fpecies of lethargy, in which it would
otherwife have conftantly remained.

¢ The origin of the germs, and the mode of
their exiftence in the female; whether they are
formed anew by the attion of life, or are pre-
exiftent, and inclofed within each other ; or whether
they are diffeminated, and require a concourfe of
circumftances to bring them into a fituation favour.
able for their development ; are queltions, which,
in the prefent ftate of our knowledge, it is utterly
impofible for us to decide. Thefe points have for
a long time been agitated by phyfiologifis; but the
difcuflion feems now to be abandoned by univerfal

confent.

¢ The combination of the fexes, and the mode of 2

fecundation are fubjeét to great variety. In fome
inftances they are united in the fame individual, and
the animal impregnates itfelf. The acephalous
mollufca, and the echinus exemplify this ftrutture.
In others, although the fexes are united in each
individual, an a& of copulation is required, in
which they both fecundate, and are fecundated.
This is the cafe with the gafteropodous mollufca,

and feveral worms. In the remainder of the
animal

.
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animal kingdom the fexes belong to different indi-
viduals.

“ The fecundating liquor is always applied upon,
or about the germs. In many cafes the ova are
laid before they are touched by the femen ; as in
fome filhes of the bony divifion, and the cephalopo-
dous mollufca. Here, therefore, impregnation is
effeted out of the body; as it is alfo in the frog
and toad. But in the latter inftances the male
embraces the female, and difcharges his femen in
proportion as fhe voids the eggs. In moft animals
the feminal liquor is introduced into the body of
the female, and the ova are fecundated before they
are difcharged. This is the cafe in the mammalia,
birds, moft reptiles, and fome fithes; in the herma-
phrodite galteropodous mollufca, in the cruftacea,
and infects. The act by which this is accomplithed,
is termed copulation.

“ In all the lalt mentioned orders ova may be
difcharged without previous copulation, as in the
preceding ones, But they receive no further de-
velopment ; nor can they be fecundated when thus
voided.

“ The effett of a fingle copulation varies in its
degree ; it ufually fecundates one generation only ;
but fometimes, asin poultry, feveral eggs are fe-
cundated ; ftill, however, they only form one gene-
ration,

¢ In a very few inftances one aé&t of copulation

EE 4 fecun»
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fecundates feveral generations, which can propa-
gate their fpecies without the aid of the male. In
the plant-loufe ("ap/is ) this has been repeated cight
times; and in fome mongculi twelve or fifteen
times.

“ When the germ is detached from the ovary,
its mode of exiltence may be more or lefs complete.
[n molt animals it is conneéted, by means of veflels,
to an organiled mafs, the abforption of which nou-
rithes and developes it until the period of its birth.
It derives nothing, therefore, from the body of the
mother, from which it is feparated by coverings
varying in number and folidity. The germ, to-
gether with its mafs of nourifhment, and the fur-
rounding membranes, conftitutes an egg, or ovum ;
and the animals which produce their young in this
{tate, are denominated oviparous.

“ In moft of thefe the germ contained in the
egg is not developed until that part has quitted the
body of the mother, or has been /aid ; whether it
be mneceflary that it fhould be afterwards fecun-
dated, as in many fifhes; or require only the ap=-
plication of artificial heat for its incubation, as in
birds ; or that the natural heat of the climate is
fufficient, as in repiiles, infets, &c. Thefe are
ftrictly oviparous animals.

¢ The ovum, after being fecundated, and de-
tached from the ovarium, remains in fome animals

R R R LB R A WA T

within the body of the mother, until the contained.
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germ be developed and hatched. Thele are fal/e
wiviparous animals ; or ovo-viviparaus. Theviper,
and fome fithes afford inftances of this procefs.

¢« Mammalia alone are truly viviparous animals.
Their germ poflefles no provifion of nourifhment,
but grows by what it derives from the juices of the
mother. For this purpofe it is attached to the in-
ternal furface of the uterus, and fometimes, by
accident, to other parts, by a kind of root, orinfi-
nite ramification of veflels, called a placenta. It is
not, therefore, completely feparated ' from the
mother by its coverings. It does not come into
the world until it can enjoy an independent organic
exiftence, The mammalia cannot, therefore, be
faid to poffefs an gvum in the fenfe which we have
afligned to that term.

¢ From the above view of the fubjeél, genera-
tion may be faid to confift ot four functions, differ-
ing in their importance, and in the number of ani.
mals, to which they belong.

« 1ft, The production of the germ, which is a
conftant circumftance ; 2dly, fecundation, which be-
longs only to the fexual generation; 3dly, copuiation,
which is confined to thofe fexual generations, in
which fecundation is accomplifhed within the bedy :

¢ Laftly, wuierogeflation, which belongs exclu-
fively to viviparous generation.”  Légon 29, pag. z,
and feq. .
(B)
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(B) A fcrotum exifts in all the quadrumana,
and in molt of the carnivora ; in animals of the
opoflum kind, which have it in front of the pelvis ;
in the hare, and gerboa ; in moft of the ruminating
genera, and in the folidungula.

The teftes are placed under the fkin of the peri-
neum in the pachydermata and the civet; or under
that of the groin, as in the camel and otter. They
pals from the abdomen into one or the other of
thefe fituations, particularly at the rutting feafon,
in the bats, the mole, fhrew, and hedge-hog ; and
in feveral rodentia, as the rat, guinea-pig, porcu-
pine, beaver, fquirrel, &c. They remain conftant.
ly in the abdomen in the ornithorhynchus para-
doxus, and hyflrix, in the elephant, hyrax, the am-
phibious mammalia, and the cetacea. -

The tunica wvaginalis exilts conftantly in the
mammalia, As the horizontal pofition of the
body obviates the danger of herniz, the cavity of
this covering always communicates by means of a
narrow canal with the abdomen, in fuch animals as
have the teftes remaining conftantly in the fcrotum.
Where thefe glandsoccafionally pafs out of the abdo-
men, and return again, the communication is very
broad and free.

(C) The {eminal tubes are colleCted in fome

animals into large falciculi; as in the baboons,
moft
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molt of the large carnivora, the wild boar,and the
rhinoceros. It is the union of the fepta, which
divide thele fafciculi, that conftitutes the corpus
Hicumorr. In moft of the rodentia, and particu-
larly in the rat, thefe tubes are large and parallel,
and very eafily feparable.

The vafa deferentia are ufually enlarged in fize,
and affume a cellular ftruure for fome fhort dif=
tance previous to their termination. The ftruture
of this part is the moft remarkable in the horfe ;
where *¢ the vas deferens, in pafling over the blad-
der, enlarges to the fize of the human thumb ; this
amplification extends from its entrance into the
urethra to the diftance of five or fix inches from
that point, where it again becomes of its ordinary
diameter.

<« Theinfide of this enlargement is compofed of
cells, and fomewhat refembles in conftruétion the
cells of the corpus cavernofum penis, pafling in a
tranfverfe direction acrofs the tube. In the centre
of this enlargement pafles the fmall canal of the
vas deferens; each cell communicates by one, two,
or more fmall pores with the canal of the vas defe-
rens, and the cells diminifh as they approach the
neckof the bladder, till they are loft ina fmooth
paffage entering the urethra.

¢ What the purpofe of this {truture is, does not
appear ; it mult retard the paffage of the femen,
and probably adds fome fluid to it, fecreted from

the
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the cells themfelves.” Mr. Crark in Rees’s
Cyclopadia, art. AnaTomy of THE HogrsE,

The cells of this part contain a thick white fluid,
which flows out in abundance on compreffion.

An analogous ftruture is met with in the ram.

(D) The following animals have no veficulz
feminales according to Cuviir : the plantigrada,
except the racoon and hedge-hog ; all the carni-
vora, and marfupial animals ; the ruminantia, the
feals, the cetacea, and the two fpecies of orni-
thorhynchus.,  Their exiftence or ablence does
not feem to follow any general law.

Their form and {truture vary almoft infinitely
in the different mammalia, where they often termi-
nate in the urethra by a feparate opening from that
of thevas deferens. This circumftance, together
with the faét of their containing generally a fluid
of different appearance and properties from thofe
of the femen, and the glandular ftrufure which
their coats poflefs in many inftances, militates
firongly againft the opinion, which confiders thefe
veficles as refervoirs of the femen, and inclines us
to fuppole with Mr, HunTeRr, that they add a pe-
culiur f{ecretion of their own to the fluid which
comes from the teltes. 19105 905l

See Mr. HunTer's remarks on the veficule
feminales, in his Qbfervations en certain Partsof the
Animal Lconamy, p. 37+ and feq.! ' (s
: e In
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- In the hedge-hog thefe parts are of a vaft fize,
much exceeding the volume of the teftes. . They
form four or five bodies on each fide, confilting of
a [mall and infinitely convoluted tube, and open
feparately into the urethra. The rodentia are
generally diftinguithed by the great fize of their
veficles. Thefe parts in the guinca-pig are long,
uniform, cylindrical cavities, containing generally a
firm cheefly matter, In the boar they are very large,
and of a lobulated ftructure ; a common excretory
dué receives the branches from the lobes. In the
horfe, they form two large and fimple membrancus

bags, opening near the vafa deferentia, but fepa-
rately.

(F) In the quadrumana and bats the penis
hangs loofe from the pubis as in man. In moft
of the other mammalia it is contained in a fheath of
the integuments, which extends nearly to the navel,
This fheath has an addutor and a retradtor mulcle.
The penis is generally folded when drawn within
the fheath, on account of its length. In fome ani-
mals it turns back, when it has reached the front
of the pubis, and pafies out near the anus ; thisis
the cale with the guinea-pig, marmot, and fquiﬁel.
It goes direftly backwards from the beginning in
the hare, rat, dormoule and opoflum, where the
prepuce is found clofe to the anus.

The corpora cavernofa form a cylindrical ring

in
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in the kanguroo; and the urethra pafles in the
centre. '

Mr. B. Crarx has given us the following inter-
efting obfervations on the penis of the horfe, in his
defcription of the anatomy of that animal in the
2nd vol. of REers’s Cyclopedia, art, ANATOMY
o¥ THE Horsg.

“ We have remarked that the penis of the
horfe poflefles a voluntary power of ereftion, not
known to the human, nor perhaps to moft other
animals. - This power is exerted on making water,
and though the ereftion is not very confiderable,
it is yet fufficient to bring the penis from its fheath,
which is effected apparently by its increafed gravity
from blood accumulating in the cavernous cells of
this part. After faleing this femi-ereftion of the
penis fubfides, and it is again retradted within the
fheath. This operation, though occurring daily to
the fight of every one, has not, it is apprehended,
been noticed by any veterinary writer.

“ The urethra of the horfe is mufcular from
one extremity to the other, being formed on the
outfide of ftrong tranfverfe flethy fibres, and fup-
ported by a ftrong ligament.

¢ In the glans of the penis, immediately over the
opening of the urethra, externally, there is a large
cell or cavity, fmooth on the infide, and lined with
a membrane which fecretes a brown unétuous fub-
ftance for the lubrication of the penis, and defend-

mng
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ing it from the corrofive effeéts of the urine;
another cell of a fimilar defcription with the former
is oblervable, on the fide of the urethra, and near-
ly furrounding it ; it is feparated from the former
by a membranous partition.

~ % The apparently unétuous fecretion above de-
fcribed is mifcible with water ; it burns, however,
in the fire like an oily fubftance, and is not foluble
_ in {pirits of wine or nitrous acid, nor does it dry on
expofure to the air during feveral weeks.

¢ There is nothing refembling a frenum to the
penis of the horfe.

¢ The cavernous body has no longitudinal
feptum.

“ Another fingularity in thie genital parts of
this animal is, that there is an immenfe congeries of
veins, lying on the back of the penis, which are
filled during copulation, forming an elevation
nearly as large as the penis itfelf; thefe veins
communicate with both the cavernous and fpon-
gious bodies.”

(F) The teftes of birds confift of a congeries
of feminal tubes analogous to thofe of the mam-
malia.

(G) Dr. Hoorer ftates that he has never
found any diftinction of fex in thefe worms ; but
that they all poffefs the parts defcribed as belonging
to the female.

See
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CHAPTER XXIV.

ON THE FEMALE ORGANS OF GENERATION.

§ 330. AN ovarium * is the moft effential and
univerfal of all the female parts of generation.
In addition to this, thofe animals which breathe by
means of lungs, as well as fome filhes, and {everal
white-blooded animals, have allo evidudis, (Fallo-
pian tubes, &c.) or canals leading from the ovarium
to the uterus: and laftly, thole, at lealt, which are
impregnated by a real copulation, poflels a vagina,
or canal conneting the uterus to the external or-
gans of generation.

In birds, all the parts, which we have juft men-
tioned, are fingle. Some cartilaginous fithes have
two oviduéts; beginning, however, by a common
opening, and terminating in a fimple uterus. The
human female, as well as that ef many other mam-
malia, has two ovaria, with an ovidutt belonging to
each ; a fimple uterus, and vagina. The females of
this clafs, in feveral other inftances, poflefs an ute-
rus bicornis: and in fome cafes the generative or-

-

See note (A) at theend of the chapter.
gans
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gans are double throughout ; that is, there are two
uteri, and, at lealt for fome extent, a double va-
gina-

(A) Mammaria,

§ 331. Of the external female fexual organs
in this clafs, the clitoris is found moft univerfally
and invariably ' ; for it exifts even in the whales®,
and probably is wanting in no other inftance than
the ornithorynchus 2, :

As this organ, in its general {tructure, bears con-
fiderable refemblance to the male penis, it contains
a {fmall bone in feveral {pecies of mammalia, as the
marmota citillus, the racoon (“urfus lotor ), the lionels,
the fea-otter, &c. In the opoffum it poffefles a bi-
fid glans, like that of the penis. The analogy be-
tween the two organs is carried fo far in the lori
(lemur tardigradus ), that the urethra runs through

* Linxsvs confidered this organ to be a peculiar mark of
diftinction between the human female, and that of the fimiw :
whereas inthe latter animals it is generally remarkably large.
I found it of very confiderable magnitude in a mandrill ( Pa-
pio maimen ), which I lately difleéted.

* Tyson’s Anat. of a Porpefle, tab. 2, fig. 3.

In a balena boops of filty-two feet in length, this part was
very large, even in proportion to the monftrous fize of the
animal.

* Hens in the Philof. Tranf. 1802, p. 81,

o Ay
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the organ, and terminates on its anterior extremity *.
In the rat, the domeftic moufe, the hamfter, &e.
the clitoris and the orifice of the urethra are placed
at fome diltance from the vagina, and in front of
that part. This ftruCure has fometimes been
miftaken for a preternatural hermaphrodite for-
mation °.  (See note (B).

§ 332. A true bymen, or one at leaft, which in
form and fituation refembles that of the human
fubjeét, has been obferved in no other animal. The
well-known membranous valve, covering the ori-
fice of the meatus urinarius in the vagina of the
mare, can by no means be confidered as a hy.
men® (See note (C).

* Avoesert Hiff. Nat. des Singes, tab. 2, fig. 8, of the
anatomical figures.

* J. J. Dosev, in Nov. Literar. Maris Baithici, 1698, ps
238.

Jo. Fasse, in his remarks on F. Hesnawoez, Plantar,
&c. Mexicanar. Riffor. p. §47.

® Rurni, p. 164. Davsentow, tom. 4, tab. 4, fig. 2 ;
and tab. 3.

BourgevraT, leco citato, p. 381.

Brucnone, Mem. de I' Acad. des Sc. de Turin, tom. 4, p.
405,

The defcription of a fimilar part in the manati of Kamt(-
chatka (‘trichechus manatus) may be feen in vhe New. Comment.
Acad. Petropolitan, tom. 2, p. 308.

FF 2 § 333
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§ 333. The vagina of quadrupeds is diltin-
guithed from that of the human fubjet by two

chief charafters : its direction, and the {trufture of

its internal furface. In confequence of the form and
pofition of the pelvis, this canal lies in the fame axis
with the uterus, or at leaft with the neck of that
organ. The glandular membrane, which confti-
tutes its internal coat, forms none of thofe extremely

elegant tran{verfe plaits, which diftinguith it in the

human female, but is merely folded longitudinally.
If tranfverfe folds exift in any inftance, they are
either confined to the immediate neighbourhood of
the external opening, as in the mare; or, if they
extend farther, as in the fimie, they do not poflefs
that regular arrangement, or beautiful formation,
which are difplayed in the human female’.

7 A reprefentation of the vagina of the mare laid open,
may be feen in DaveenTton, tom. 4, tab. 4, fig. 2.

‘I'hat of the cow, in Nic. Horoxen, Anat. Secundine Vit
liney Ultraje@. 1675, 8vo, fig. 3; and in J. G. Eseruarp,
over het wverlofen  der Koeijew, Amfterdam, 1793, 8vo,
tiab. Ts

Of theewe, Fan. ap AQuaA?ENDENTE, de _formato Fetu, tab.

¥

17, fig. 35, and 36; and D& Graar, de Mulierum Organis,

tab, z0. :
Of the hind, DavrexToN, tom. 6, tab. 17.
Of the rat, ibid. tom. 7, tab. 18, fig. 3.
Of the genet, (viverra genetta ) ibid. tom. 9, tab. 37, fig. 2.
Of the panther, ibid. tab. 10.

§ 334.

i
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§ 334, The ftrutture and form of the uterus
vary very confiderably in this clafs. In no inftance
does it poffefs that thicknefs, ner has its parenchyma
that denfity and toughnefs, which are obferved in
the human female®.  Of thofe which I have dil-
feCted, the fimia fylvanus had comparatively the
firmeft uterus. The two-toed ant-eater came the
next in order in this refpet. But in the greater
number of mammalia, this organ is thin in its
coats, refembling an inteftine in appearance, and
provided with a true mufcular covering.

§ 335. The variations in form of the impreg-
nated uterus may be reduced to the following
heads :

1. The fimple uterus without horns (“uterus fim-
plex ), which is generally of a pyramidal or oval
figure. Thisis exemplified in thofe animals, where
we have ftated that it poflefles thick coats. Its
circumference in fome fimix prefents a more trian-
gular form than in the woman: and towards the
upper part, in the neighbourhood of the fallopian

*# ¢« The human uterus, fays Havrver, is different from
that of all animals which I have diffe¢ted. In quadrupeds
this organ is a true mufcle, fomething like the cfophagus.
It is thicker in man, than in any animal.”  Element. Phifiol.
tom. 7, pt. 2, p: 56.

FF 3 tubes,
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convolutions, is met with in the opoflum and kan-
guroo **, (uterus anfructuofus ). (See note (D).

§ 336. Thefe various forms undergo different
changes in the pregnant ftate.

The alteration in the fimple uterus is, on the
whole, analogous to that which occurs in the hu-
man female.

The pregnant wterus bicornis fuffers a different
change in thofe animals, which bear only one at a
time, from that which it undergoes in the mulfi-
para, The fetus of the mare is confined in its
fitpation to the proper uterus . In the cow it ex-
tends at the fame time into one of the horns, which
is enlarged for its reception**,  In thole, on the
contrary, which bring forth many young at once,
as alfo in the double uterus of the hare and rabbit,
both cornua are divided by contrated portions
into a number of pouches correfponding to that of
the young; and where thofe horns are flraight
in the unimpregnated ftate, asin the bitch, they
become convoluted ',

The

" Howme, in the Pbhilof. Tranf. for 1795, tab. 18, fig. 1;
tab. 19, fig. 3.
» Ruini, pag. 181, et feq. Far. an. AquarExDEnTE,
tab. .20, 21.
» Honokew, fig. 1, 6, 31; Eneruarp, tab. g, 10.
' FaB. A AQuArENDENTE, tab. 28, of the bitch.
FF 4 1d.
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eorpera lutea, which have received this name from
their colour in the ovaries of the cow, are probably

never found in the quadruped, except after impreg-
nation *,

(B) Birbps.

§ 339. The female organs of generationin this
clafs may be molt conveniently arranged under three
“divifions : The external parts, including the cloaca ;

The wild and domefticated races of the fame fpecies of
animals differ very remarkably in their fertility ; which dif-
ference furnifhes a new and firong argument againt the fup-
pofed pre-exiftence of previoufly formed germs in the female
ovary. The domeftic fow brings forth commonly two litters
in the year, each of which conlilts, perhaps, of twenty young
ones. The wild animal, on the contrary, becomgs pregnant
only once in the year, and the number of its young never ex-
ceecs ten.  Doth reach about the fame age; viz. twenty
years.

A fimilar difference is found to obtain between the tame
and wild cats; as alfo between the domeltic dove and the
wood-pigeon. How fhould thofe domeftic animals, which
defcend from the original wild ftock, produce fuch a re-
markably greater number of young ones, if thefe are merely
to be evolved from germs, which have exilted fince the firlk
creation of things #

* I have fhewn in the Comment. Soc. Goetting. that corpora
lutea may be formed in the ovaria of virgins, as empty ca-
lices are fometimes met with in thofe of birds; and have
alfo pointed out under what circumftances this takes place ;
tom. g, p- 199,

the
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§ 341. Inthe twbus genitalis, which confider.
ably refembles an inteftine, and is really on the
whole very uniform in its appearance, we may,
however, diftinguifh three parts. The vagina; the
proper uterus ; and the oviduus : the latter part
terminates in the infundibulum, which is very diffe-
rent in its {truture and appearance,

it is often fo fmall in the latter, that its very exiftence has
lately been denied.  This, however, is going too' far. For
I bave never failed in finding it, at lealt in young hens 3
although it is fometimes no longer than a barley-corn, and
infead of being loofe, as in the cock, is clofely invefted by
cellular fubltance, fo that its demonftration requires fome
care and attention. The opening, by which it may be in-
flated, is found on the fuperior furface of the claaca, behind
the termination of the reétum, and on the front edge of a
fmall eminence (feutelium), the fize and development of
which feem to be in an inverfe ratio to thofe of the burfa.

From all the obfervations, which I have been able to
make on this part (which Perravir very inappropriatel y
termed /% troifieme cacum) T am led to conclude, that the
funétion, which forms its final ufe, muft belong to the male,
and that it is only to be confidered as g mechanical rudi-
ment in the hen, thereby affording another example of the
union of the two principles in the formative impulfe. (Sce
§ 37, and the laft note but one in that paragraph).

In the prefent inftance the teleological principle is mani-
fefted in the burfa of the cock, and the mechanical in that of
the hen. In the breafls, on the contrary, the cafe is re=
verfed : the teleogical primciple prevails in the female fex,
where the final ufc or purpofe of the glands is difeerned
and thefe parts are formed in the male, meyely as rudiments
in compliance with the mechanical principle.

The
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'The wagina is about one inch and a half long,
and very extenfile : it follows a tortuous courle.

The wuterus is about the fame length, but larger,
and thicker in its parietes; and folded internally.
(See note (F).

The oviduclus (in French la portiére) appears
like a continuation of the laft mentioned part : it is
about one foot and a half long, convoluted like an
inteftine, and, though {lightly contrafted at inter-
vals, on the whole conical, fo that it decreafes in
diameter to the infundibulum, Its internal coat is
covered with innumerable papille, which fecrete
the white of the egg ; and the whole tube is con-
neted above to the [pine by a kind of mefentery
(mefometrium or meferaon wteri ).

It opens by its {mall end into the infundibulum,
which is an expanded part, analogous to the fim-
briated extremity of the Fallopian tube, for receiving
the yolk from the ovarium. This infundibulum is
formed of a delicate membrane, with a very ele-
gantly folded margin; which is connetted behind
to the uterus by means of a round tendinous
cord.

§ 342. The ovarium, refembling in its appear-
ance a bunch of grapes, lies under the liver, and
contains in a young laying hen about five hundred
yolks, varying in fize froma pin’s head, to their
perfect magnitude : the largelt always occupy the

2 external
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external circumference of the part. Each volkis
inclofed in a membrane (“calyx) which is joined
to the ovarium by means of a fhort ftalk or pedicle
(petiolus). A white fhining line ferms on the
calyx, when the yolk has attained its complete
magnitude. The membrane burlting in this part,
the contained yolk efcapes, and is taken up by the
infundibulom in a manner, which we cannot eafily
conceive ’. It then pafles along the ovidu&, and
acquires in its paffage the white and fhell. The calyx
on the contrary remains connetted to the ovarium ;
but it contrafts and diminifhes in fize, {o that in
old hens, which have done laying, the whole in-
ternal organs of generation nearly difappear.

? Werrer Cicute aquatice Hiforia et Noxe, p. 173.

This forms one of the many inflances in the animal ecoe
nomy, of remarkable and peculiar motions, which cannot be
referred to any of the gegeral vital and motive powers, as
contratility, irritability, &c. according to the phyliological
notions, which bave been hitherto aflixed to thofe terms.
Hence [ have arranged them as {pecimens of a peculiar
principle or wita propria, without prefuming to give any
explanation of the fubjet. This term will ferve to denote
and diftinguifh them unnl the received opinions on the
above-mentioned general vital powers fhall have been fo far
altered or modified, as to include thefe peculiar cafes. I
have entered more fully into this fubjelt in my ¢ Cure ite-
rate de vi witali fanguini denegandd, wvitd autem proprid foli-
dis quibufdam Corporis Humani partibus adferendd. Goettin-
gen. 1795, 4to.

(C) An-
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(C) AwmpaiBA.

§ 343. The tortoife has a manifeft clitoris, lying
in the cloaca. The uterus, ovidu¢t and ovarium
have on the whole much analogy with thofe of
birds ; but all thele parts are double, and have
two openings into the cloaca®. The two uteri
are thick and flefhy, while the pviduéts are thin and

delicate.

§ 344. The frogs of this country have a large
uterus divided by an internal partition into two
cavities, from which two long convoluted eviduéts
arife, and terminate by open orifices at the fides of
the heart. The ovaria lie under the liver, fo that
it is difficult to conceive how the ova get into the
above mentioned openings. The uterus opens into
the cloaca °. .

The toads have not the large uterus; but their
ovidults terminate by a common tube in the

cloaca .

§ 345. The lizards of this country have on

[F—

¥ CALnest, tab. 6, fig. g, 10.

* Rosewr, tab. 6, fig. 2, tab. 7, 8.

** 1bid. tab. 21, fig. 24.

The ftructure is the fame in the rana pipa (Surinam toad).
Sce Camreer’s Smaller Writings, vol. 1, pt. 1, tab. 3, fig. 1.

the
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the wholea fimilar {tructure to that of the lalt men-
tioned animals. Their oviducts are larger, but
fhorter, and the ovaria contain fewer ova.

§ 346s Female ferpents have double external
‘openings of the genitals for the reception of the
double organs of the male (fee § 346). The ovi-
duls are long and much convoluted. The ovaria
refemble rows of beads, compofed of yellow ve-
ficles,

(D) Fismes,

§ 347. Wefhall take the torpedo and the carp
as examples of the two chief divifions of the clafs,
as we did in fpeaking of the male organs ".

In the former fith'* there are two uteri, communi-
cating with the cloaca by means of a common
vagina. The oviduéts form one infundibulum,
which receives the ova as they fucceflively arrive at
maturity, Thefe are very large in comparifon with
thofe of the bony fifhes. The yolk, in its paffage
through the oviduct, acquires its albumen, and
fhell. The latter is of a horny confiftence, and is

—

" Cavorini, Joco citato.
* Lorexzing, tab. 3, fig. 1,2, allfo Monzo’s Phyfiolgy
of Filbes, tab. 2 and 13, of the fkate.
known
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known by the name of the fea-moufe ™. Tt hasan
elongated quadrangular figure, and its four corners
are curved and pointed in the fkate, while they
form horny plaited eminences in the fharks .
The fecretion of the albumen, and the formation
of the fhell are performed by the papillous inter.
nal furface of the duét; and chiefly by two glan-
dular {wellings which appear towards its anterior
extremity in the fummer months, while the eggs
are being laid *.

The ftructure is much more fimple in the carp,
and probably alfo in the other oviparous bony fifhes.
The two roes occupy the fame pofition as the foft
roe of the male does (§ 327). They are placed at
the fide of the inteftines, liver, and fwimming
bladder, as far as the anus. They confift of a deli-
cate membrane inclofing the ova, which are all of
one fize, and extremely numerous (more than
200,0c0 in the carp) ; and terminate by a common
opening behind the anus *. (See note (G).

'* W. G. Tivesius, on the horny Ezgs of Fifbes, or Sea-
mice, ar they are commonly called. Leipzig. 180z, 4to. tab.
4 5-

“ J. Hermanw, Tabula Affnitatum Animalium, p. 279.

* Thefe temporary organs were known toA risTorLe, who
called them brealls.  See alfo Roxpever de pifcibus marinis,
p- 380. Corriws,vol. 2, tab. 43. Moxro and Tiresius,
loe. citat.

% PeriT, loc. citat.

(E) In-

o A
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(E) InsecTs.

§ 343. We fhall here notice the two fpecies
only, which were mentioned in the former chap-
ter ',

Each of the large ovaria of the gryllus verruci
worus contains about fifty ova difpofed in bundles.
The two organs are conneéted together at their
pofterior extremities, and open between the two
fheaths of a part by which they are difcharged from
the body *.

In the filkkworm moth * on the contrary, the
ovarium refembles four rows of pearls: each row
contains about fixty ova, which are laid from the
end of the abdomen after pafling through a fhort
duct, which has, however, connefted with it feveral
veficular procefles of uncertain ufe.

(F) Vermes,

§ 349. We fhall defcribe here the female ge-
nitals of thofe two animals only, whole male organs

were noticed in the preceding chapter .

" In the works quoted in note 12, § 328, delineations of
the female organs of generation of the infeéts there mention-
ed, will be found., -~

* ROskL, loc. citat. tab.g, fig. 3.

" Mavrricui, tab. 12, fig. 1, 2.

* For an account of thefe parts in fome other genera, fee
the works quoted in note 15, § 329,

GG The



450 CHAPTER XXIV.

The opening of the genitals of the female round-
worm (“afearis lumbricoides) is fituated near the
middle of the body, and leads to a fhort canal,

which"divides into two tubes. Thefe gradually con-.

tra& into two flender threadlike oviduéts; which
are very long and varioufly convoluted *. It happens
occafionally that the integuments of the worm
burft and fome turns of the duét protrude : thefe

have been miftaken for young worms, and have
given rife to the erroneous notion that the animal’

is viviparous. (See note (H). | |
The ftruture of the parts is very fimple in the
cuttle-fith. There are two ovaria, containing ova
of varieus fizes ; and a common tube leading to the
anus . (For an account of the organs of genera-
tlon in fome others of the lower clafles, fee note

(K).

* Tyson in the Pﬁ:.qf Tranf. vol. 13, fiz. 2,/ or in: Ahis
works.  London, 4to. ¥751.

(The fame parts have alfo been reprefented by Dr,
HoorER, in the Memoirs of the London Medical Society, vol. s,
and by Dr. Batvrrig in his elegant Fafeiculi of Morbid Anatomy.-
Fafcic. 4, pl. 9, fig. 3and 5. T.)

3 Turs. Nexpuam, Nowvelles Obf. Microfe. tab. 2.
Compare with this, the delineations by Lister, which
indeed are fomewhat different. Cenchylior. bivalv. exercit. Anat.

Tertia. Lond. 1696, gqto. tab. 1, fig. 10; and by Swanm-.

M ERDAM, tab. 52, fig. 10,

Addi«

;
|
o
|
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Additional Notes to the Twenty-fourth Chapter.

(A) QOwaria are found in the females of all
animals where the male poffefles z¢/icles : but their
ftrucure is in general more fimple than that of the
latter glands, particularly in the firft clafs. Thele
bodies were formerly called the female tefticles ;
but the term gwvary is much preferable, as it denotes
the function which the parts perform in the ani-
mal economy. For, if the office of thefe bodies
be at all dubious, when their {truure is confidered
in man and moft of the mammalia ; their organi-
zation is fo evident in the other claffes, that no
doubt can be entertained refpefting their phyfi-
ology. Itis manifeft in all thele, that the ovaria
ferve for the growth and prefervation of the germs
or ova, which exift in thefe, bodies, completely
formed before the a&t of copulation. Analogy
leads us to conclude that thefe bodies have the fame
office in the mammalia ; and thus our explanation
and illuftration of this moft interelting part of
phyficlogy are entirely derived from refearches in
comparative anatomy.

(B) In confequence of the horizontal pofition
of the body of quadrupeds, the clitoris is at the
under margin of the crifice of the vagina, inftead
of the upper one, as in women,

GG 2 It
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of its parts, from the fame funétion as obferved in
the other mammalia, a confiderable difference is
found in the generative organs: of which, as the
fubjeét is a very interefting one, 1 fhall prefent the
reader with a more detailed defcription, from the
paper of Mr. Home, in the Philofophical Tranfac-
tions for 17g35.

¢¢ The vagina (of the kanguroo) is about an 1nch
and a half in length, beyond which it is divided
into two feparate canals, and on the ridge, which
lies between them, opens the meatus urinarius.

 Thefe two canals are extremely narrow for
about a quarter of an inch in length, and their
coats at this part very thick, but afterwards
they become more dilated; they diverge in
their courfe, and pals upwards fer nearly four
inches in length ; they then bend towards each
other, fo as to terminate laterally in the two angles
of the fundus of the uterus, of which they appear
to be an uniform continuation,

¢ The uterus itfelf is extremely thin and mem-
branous, and its coats infundibular in its fhape,
and fituated in the middle fpace between thefe
canals; it is largelt at its fundus, and becomes
{fmaller and fmaller towards the meatus urinarius,
where it terminates; the uterus at that part in the
virgin ftate being impervious.

<« The fame internal membrane appears to be
continued over the inner furface of the uterus and

GG 3 lateral
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lateral canals; it is thrown into feveral folds, form.
ing longitudinal projeéting ridges; one of thefe
conflitutes a middle line, extending the whole
length of the uterus, and dividing it into two equal
parts,

“ The ovaria, as well as the fimbriz, both in
appearance and fituation, refemble thofe of other
quadrupeds ; the fallopian tubes follow nearly the
fame courfe to the uterus, but a little way before
they reach it they dilate confiderably, forming an
oval cavity ; the coats of this part are alfo much
thicker than thofe of the reft of the canal, and they
are fupplied with anunufual number of blood-veflels,
giving thefecavities aglandularappearance. Thefallo-
piantubesafter having formedthefe oval enlargements
contract again, and pals perpendicularly through
the coats of the uterus at its fundus, and terminate
in two projefling orifices, one on each fide of the
ridge formed by a fold of the internal membrane.

¢ In the impregnated f{tate, the uterus, and two
lateral canals have their cavities very much in-
creafed in fize; but that of the uterus is the moft
enlarged : the communication between thefe canals
and the vagina is completely cut off, by the con-
flricted parts clofe to the vagina being filled with a
thick infpiffated mucus; and in this flate of the
parts there is an orifice very diftinétly to be feen,
clofe to the meatus urinarius, large enough to

admit a hog’s briftle, leading direfily into the ute-
rus,
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rus, where in the virgin ftate no fuch paflage could
be obferved.

“ Immediately after parturition, the parts are
nearly brought back into their original ftate: the
only circumftance deferving of notice is, that the
opening leading direétly from the uterus to the
vagina, which is not met with in the virgin ftate,
after being enlarged by the paffage of the feetus,
forms a projefting orifice, and almoft wholly con.
ceals the meatus urinarius.

¢« Were we to confider the uterus and its ap-
pendages in the unimpregnated ftate, the two lateral
canals would appear to be the proper vagina, parti-
cularly as they begin at the meatus urinarius, which
is commonly placed at the entrance of the proper,
or true vagina, and receive the penis in coition,
the end of which is pointed to fit it for that pur.
pofe; in fome fpecies of the opoflum the male
has a double glans, each of them pointed, and
diverging from the other, fo as to enter both
canals. But when we find thefe canals in the im-
pregnated ftate, forming with the uterus one
general refervoir of nourifhment for the feetus, and
all communication during that period between
them and the vagina cut off, we confider them
more immediately as appendages to the uterus
than the vagina.”

In the opoffum (didelphis marfupialis), the
vagina divides, as it approaches the uterus, into

GG 4 two
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two tubes : and the meatus urinarius opens at the
point of divifion. From each tube a canal com-
mences, which runs outwards, and then returns
in the fame courfe to open into a middle cavity 3
from which the cornua uteri arife. The changes
which thefe parts undergo in the impregnated ftate
have not hitherto been afcertained.

(E) The paffage of the feetus, in the opoffum
tribe and the kanguroo, from the cavity of the
uterus into the falfe belly, where it adheres by its
mouth to the nipple, prefents one of the moft fin.
gular and interefting phenomena in the whole
circle of comparative anatomy. Phyfiologifts have
not yet afcertained, avhether the embryo poffeffes,
at any period, a connefion with the uterus fimilar
to that which is oblerved in the other mammalia :
but it appears very probable, that the procefies,
which follow the paffage of the ovum from the
ovarium, are entirely different in thefe animals, from
thole which take place in the other mammalia,
Neither has the precife period, at which the feetus
enters the falle belly, been hitherto fhewn.

The following {tatement of the {ubje&, as far as
it is at prefent known, is derived from Mr. Homi"s
paper.

The uterus and lateral canals, in their pregnant
ftate, are diftended with a very adhefive jelly of 2

bluifly
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bluith white colour; which alfo fills the oval en-
largements of the fallopian tubes.

¢ In the cavity of the uterus, fays Mr. Home,
I deteted a fubftance, which appeared organized ;
it was enveloped in the gelatinous matter, and fo
fmall as to make it difficult to form a judgment
relpelting it; but when compared with the feetus
after it becomes attached to the nipple, it fo
exaltly refembled the backbone with the pofte-
rior part of the fkull, thatit is readily recognized to
be the fame parts in an earlier ftage of their form-
ation.”

This [ubftance is reprefented in plate 20, fig. 2
but the engraving does not, in my opinion, poffefs
the flighteft fimilitude to the parts mentioned by
Mr. Home.

The fize of the faetus at the time it leaves the
uterus is not yer afcertained. The {malleft, which
has been hitherto found in the falfe belly, weighed
twenty.one grains; and was lefs than an inch in
length.  In another inftance it was ¢ thirty-one
grains in weight, from a mother of fifty-fix pounds.
In this inftance the nipple was fo fhort a way in the
mouth, that it readily dropped out, we muft there-
fore conclude that it had been very recently attached
to it.

““ The feetus at this period had no navel ftring,
nor any remains of there ever having been one; it
could not be faid to be perfellly formed, but thofe

parts
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parts which fit it to lay hold of the nipple were
more {o than the reflt of the body. The mouth was

a round hole, juft enough to receive the point
of the nipple; the two fore-paws, when com-
pared to the refl of the body, were large and ftrong,
the little claws extremely diftin&t ; while the hind-

legs, which are afterwards to be fo very large, were,

both fhorter and fmaller than the fore ones.”

¢ The mode in which the young kanguroo paﬂ'a::
from the uterus into the falfe belly, has been matter

of much fpeculation; and it has even been fup-
pofed that there was an internal communication
between thefe cavities ; but after the molft diligent
fearch, I think I may venture to affert that there is
no fuch paffage. This idea took its rife from their
being no vifible opening between the uterus and
vagina, in the unimpregnated ftate; but fuch an
opening being very apparent, both during preg-
nancy, and after parturition, overturns this hypo-
thefis ; for we cannot fuppofe that the feetus, when

it has reached the vagina, can pafs out in any other
way than through the external part.” This paffage

will be facilitated by the power which the animal
poflefles of drawing down the falfe belly to the

vulva, which has naturally a confiderable projec-

tion.

(F) In fpeaking of the uterus and vagina of
birds, the author does not fufficiently keep up the
2 diftinction

= et il

i i i il



FEMALE ORGANS OF GENERATION. 450

diftinétion which ought to be oblerved between an
uterus and an oviduél.

The germ, or ovum, paffes from the ovarium
through a canal, which either conveys it out of the
body, (as in the cale of the egg) or tranfmits it into
another organ. The latter is a cavity, admitting of
enlargement, and having the germ attached to its
parietes by means of veflels, which nourifh and pre-
ferve it, until it has acquired a certain development.

The firlt mentioned organs are found in all the
four claffes of vertebral animals: they are called
fallspian tubes in the mammalia ; and ovidu?s in the
three other claffes. The latter belongs to the mam-
malia only, and is their w/erus. 'We find, however,
that the author [peaks of the uterus of other clafles:
the difference in the office of the parts is fo ftriking
that they fhould on no account be confounded to-
gether.

(G) The ovaria of fithes generally contain a
very large number of cva, fo as to account to us
fatisfaCtorily for the aftonithing multitudes in which
fome fpecies are formed. In a perch weighing one
pound two ounces, there were 69,216 ova in the
ovarium : ina mackarel of one pound three ounces,
129,200 : inacarp of eighteen inches PeT1T found
342,144 : and in a fturgeon of one hundred and
[ixty pounds, there was the enormous number of
1,467,500,

. (H) The
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(H) The genital tubes of the afcaris contain a
milky fluid, which, when examined by the micro-
{cope, is found to contain numerous ova,

The afcaris vernicularis poflefles a genital appa-
ratus of the fame appearance with that of the /um-
bricoides. Dr. Hoorer in Trans. of the Lend. Med,

Sac.

(1) The ova of the cuttle-filh, when difcharged
from the body, are conneéted into bunches, exaétly
refembling grapes, by a tenacious and duétile fub-
ftance. The fimilarity i¢ fo ftriking as to have
given rife to the term of fea-grapes, which is applied
to them in common language. In the /epia oflopus
and /oligo (calmar) they form fmall maffes.

(K) Molt of the galteropodous mollufca are
true hermaphrodites, and have the male and female
organs of generation united in the fame indi-
vidual : but they copulate, fo that each fecun-
dates, and is fecundated. The common flug (/-
max ) and fnail (helix) afford the moft familiar
examples of this ftructure. They poflels an ova.
rium, ovidué&, teflis, vas deferens, and penis. The
oviduct and vas deferens open into a cavity fituated
under the right fuperior horn; and the penis is
contained in the fame cavity. The latter part en-
ters the oviduct of the other animal at the time of
copulation,

The

T —
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'The fnail has, in addition to thefe organs, a very
fingular one, the ufe of which is quite obfcure. It
confifts of a cavity with an eminence at bottom;
from which a fharp pointed, thin, calcareous body
proceeds. This can be thruft forth from the ca-
vity, and is employed by the fnails to prick each
other before the aét of copulation.

In the acephalous mollufca, fuch as the oyfter,
mulcle, &c. there is no difcernible organ of gene-
ration, except an ovarium, which varies in fize and
colour at different periods of geftation.
 The fame obfervation holds good alfo of the 4/e-
rias (ftar-fith) and echinus (fea-urchin). In both
thefe genera the ovaria confift of feveral diftinét
malfles of ova.

The procefs of generation in the zoophytes re-
fembles the growth of buds and branches in trees ;
and therefore thele animals contain no generative
organs, nor have any diltinction of fex. This is the
cafe in the polype ("hydra) and the fea anemone
(actinia ) ; where the young fhoot out from any
part of the furface of the parent. If thefe animals

are cut in two, the divided portions will form per.
fe&t animals.
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CHAPTER XXV.

ON THE F(ETUS OF THE MAMMALIA, AND THE
ORGANS WITH WHICH IT 1S CONNECTED ',

§ 3s0. THE firft parts which can be difcerned
in the uterus after impregnation, are the mem-
branes (“involucra) of the ovumj; in which the
embryo itfelf becomes vifible after a certain period.
By means of the navel-flring the feetus is connected
to thele membranes, and confcquently to the uterus
of the mother; from which its nourithment is de-
rived until the time of birth. It will, therefore, be
the natural method to pafs from the defcription
of the uterus, to that of the membranes, and other
parts of the after birth; and to confider in the
lalt place whatever may be worthy of remark con-
cerning the embryo itfelf. |

§ 351, The mode of conneétion of the preg-
nant uterus with the membranes of the ovum,
and thereby with the embryo itfelf, difplays three
chief differences in the various mammalia.

* Much information on the fubje of this, and of the laft
chapter, is contained in Dr. J. F. Losstein’s Effai furla
Nutrition du Fetus. Stralb. 1802, ¢to.

Either
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Either the whele external furface of the ovum
adhieres to the cavity of the uterus; or the con-
nection is effeted by means of a fimple placenta;

or. by more numerous Imall placentz (cory-
ledsus ).

§ 352, The firft kind of ftruéture is obferved
in the fow *; and is ftill more manifeft in the mare.
In the latter cafe, the external membrane of the
ovum, the chorion, may be faid to form a bag-like
placenta. Numerous and large branches of the um=
bilical veflels ramify through it, particularly in the
latter half of the period of pregnancy ; and its ex-
ternal furface is covered with innumerable floccu-

lent papillze, which conneét it to the infide of the
uterus %,

§ 353. In thofe animals of thisclafs, where
the embryo is nourithed by means of a placenta,
remarkable varieties occur in the feveral [pecies;
fometimes in the form and fucceflive changes of the
part ; fometimes in the ftructure of the organ as
being more fimple or complicated.

In moft of the digitated mammalia, as well as in
the quadrumana, the placenta has a roundifh

-

* Fas. ap Aquarenp. tab. 25 and 26. Dausextoy,
tom. §, tab. 21, 23,

4 Fas. a8 AquAresp. tab, 21, 22 ; tab 23, fig. 46.
form;
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form *; yet it confifts fometimes of two halves
lying near together ; and in the dog, cat, martin,
&c. it refembles a belt (cingulum or zona*). Its
form in the pole-cat holds the middle between thefe
two ftrutures; as there are two round mafles
joined by an intervening narrower portion °.

I have difcovered a molt remarkable inftance of
change in the form of this organ, in the hedge-hog.
For fome weeks after impregnation, the placenta
includes nearly the whole circumference of the cho-~
rion, and may be compared, in fize and form, to a
hazel-nut. It is fpongy and vafcular internally ;
but on the ourer furface firm and tough, and ap-
proaching to cartilaginous hardnefs. It is not,
however, of uniform firength throughout; but
thinner and more flexible towards the concave fide
of the cornua uteri, than on the oppofite part. As
pregnancy advances, this thinner portion increafes,
and gradually aflumes a nearly membranous
flruture, while the oppofite thick part formsa firm

* Davsentor, tom. 7, tab. 38, fig. 3, 4, of the rat.

Ibid. tab. 40, fig. 7, 8, of the domeltic moufe ; tom. 8,
tab. 13, fig. 6, of the mole.

* It is reprefented in the dog, by Eustacurus, tab.
anatom. tab. 14, fig. 7, 8, by Fas. an. Aquareso. tab, 27,
28, and by Davsenvton, tom. 5, tab. §O.

In the cat, by Neepuam, de Formato Fetu, tab. 4, fig. 1,
and Daveexron, tom. G, tab. 6.

In the martin, ibid. tom. 7, tab. zo.

* Ibid. tom. 7, tab. 27, q
an
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and denfe placenta of a faddle-like fhape with ex-
tenuated margins. This lies in the more mature
fcetus nearly acrols the ilia ; fo that the neighbour-
ing parts are proteted from any injury, which
might have arifen from accidental preflure. For
the final purpofe of this fingular, and, as far as I
know, unique conftruction, is the prefervation of
the tender embryo in the abdomen of an animal,
which rolls itfelf up with fuch force, that without
this provifion, the pregnant uterus and its contents
would be expofed to a moft dangerous preflure.

In feveral fpecies of digitated mammalia the ex-
ternal furface of the placenta is provided with 2
white and apparently glandular body (corpus glan-
dulofum EviRARDI, or fubplacenta), {maller than
the proper placenta, by which it is inclofed®. In
proportion as the embryo becomes more mature,
this part admits of more ealy feparation from the
placenta,

§ 354+ The placenta of the bifulca is divided

* Cofmapolite Hifloria Naturalis, 1686. 12, p. 6o.

* In the hare it is reprefented by Davsexnron, tom. 6,
tab. 46.

In the rabbit by Neepwawm, tab. 3, and D5 Graav, tab.
26, 27. .

In the guinea-pig by Fas. as. Aquar. tab. 30, and
DasusEnTON, tom. 8, tab. 4, fig. 6.

Ia the water-rat, ibid. tom. 7, tab. 46, fig. 4, 5.

HH into
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into numerous cotyledons 3 the ftrufture of which
is very interefting, as it elucidates the whole phyfi-
ology of this organ. The parts defignated by this
appellation are certain flefhy excrefcences (glan-
dule uterine), produced from the [urface of the im-
pregnated uterus, and having a correfponding
number of flocculent fafciculi of blood-veflels (ca-
runculz), which grow from the external furface of
the chorion, implanted in them. Thus the uterine
and fetal portions of the placenta are manifeltly dif-
tiné& from each other, and are eafily feparable as
the feetus advances to maturity. The Jatter only
are difcharged with the after-birth, while the
former, or the cotyledons, gradually difappear
from the furface of the uterus after it has parted
with its contents. The number and form of thefe
excrelcences vary in the different genera and
fpecies. In the fheep and cow they fometimes
amount to a hundred. In the former animal
and the goat, they are, as the name implies,
concave eminences ® ; while on the contrary, in the
cow, deer, &c. their furface is rounded or con-

vex .

§ 355. The trunks of the veins which pafs

Ln

s For a view of thefe parts in the fheep, fee Far. as.
Aquar. tab. 12, 14, 15.
@ In the cow, Hosoxewn : particularly hg. 14, to 17-
I'n the goat, DavsexTex, tom, 6, tab. 17.
from
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from the placenta or caruncula, and of the arteries
which proceed towards thefe parts, are united in

the umbilical chord, which is longer in the human
“embryo ™, than in any other animal.

In the foal, as in the child, the chord pnﬁ'eﬂ“es a
fingle umbilical vein ** ; whillt moft other quadru-
peds have two, which unite, however, into a common
trunk near the body of the feetus, or juft within
it 2,

§ 356, The amnion, or innermoft of the two
membranes of the ovum, which belongs to the
pregnant woman, as well as tothe mammalia, is dif-
tinguithed in fome of the latter, as for inflance in
the cow, by its numerous blood-veflels ; while on
the contrary, in the human fubjeé it poffeffes no
difcernible vafcular ramification.

§ 357. Between the chorion and amnion there
is a part found in moft pregnant quadrupeds, and
even in the cetacea, which does not belong to the
human ovum ; viz. the allantois or urinary mem-
brane. The latter name is derived from the con-
nettion, which this part has, by means of the

b |

" The pole-cat probably has the fhorteft chord. Davy-
BENTON, tom. 7, tab. 27, fig. 3.

'* Rumt, p. 18g.
~ ® Hosoxsn, fig. 23, 27, inthe calf,

HH2 urachus,
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urachus, with the urinary bladder of the feetus;
whence the watery fluid, which it contains, has
been regarded as the urine of the animal. The
term allantsis has arifen from the faufage-like form,
which the part poffeffes in the bifulca and the pig ™ ;
although this fhape is not found in {everal other
genera and fpecies. Thus in the hare, rabbir,
guinea-pig, &c. it refembles a fmall flafk 5 and it is
oval in the pole-cat. It covers the whole internal
furface of the chorion in the folidungula, and there-
fore, inclofes the foal with its amnion. It contains
moft frequently in thefe animals (although not
rarely in the cow), larger or fmaller mafles of an
apparently coagulated fediment in various forms
and number, which has been long known by the
fingular name of the Jor/fe-venom or hippomanes *.
Some orders and genera of mammalia refemble
the human fubjeft in having no allantois ; as the
quadrumana and the hedge-hog : nay, in the latter
animal, the urinary bladder has no trace whatever

 Fas. An. Aavar, tab. 13, fig. 29, and tab. 17, fig- 37,
in the fheep. 'J. C. Kunremaxy has reprefented this
part in an embryo of the 19th day after conception. Obferv.
circa Negotium Generationis in Ovilus. GOUing. 1753, 4to.
tab. 2, fig. 1, 2. ~

Horoken, fig. 10 to 13 and 15, in the cow. Fasric
tab. 25, in the pig.

% 1) AUBENTON, tom. 4, tab.g, fig. 1, 2, of the horfe.

Hosoxewn, fig, 19521, and fig. 37 of the cow.

of
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of urachus ; which even exilts in a certain degree
in the human fubjeét; but its fundus is perfeltly
" fpherical in the feetus.

§ 358. There is on the contrary in this animal,
as well as in the dog, cat, and others, a peculiar
part called the zunica erythroides, fituated between
the chorion and amnion like the allantois, for
which it might eafily be miftaken on the firft view.
It contains a watery fluid at the commencement of
pregnancy, but is eafily diftinguithed from an al.
lantois, as it is not joined to the fundus of the
bladder by the urachus, but is connefted by means
of the emphalomefenteric weins with the mefenteric
blood.vefiels of the faetus **.  This conne&ion con-
ftitutes a refemblance on one hand to the yolk-bag
of the incubated bird, and on the other fide to that
remarkable wvefirula umbilicalis, which is obfervable
in the early months of pregnancy . The tunica
erythroides, as well as that veficula are moft com.
plete in young embryos, and are, on the contrary,
fo diminifhed in fubfequent periods, that their func-
tions muft be connefted with the earlier ftages of

exiftence,

" Fas. as. Aquar. tab. 1, of thedog.
Neepuam, tab. 4, fig. 1, of the eat.
"' Comment, Soc. Reg. Scignt. Gotting. vol. 9, p. 128, fig. 1.

HH 3 § 359.
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§ 350. The firft trace of the formation of an
embryo cannot be difcovered in the different {pecies
of this clafs until a confiderable time after con.
ception. The original formation, as in the human
fubjec, is widely diftant from the fubfequent per-
fection of the mature feetus **: and the growth and
formation of the members, inftead of proceeding
alike in the whole clafs, are fo ordered in particular
[pecies, that thofe external organs, which are moft
neceffary to the young animal, according to its pe-
culiar mode of life, are formed and completed the
fooneft. Hence ariles the great fize of the pofterior
hands of the feetal quadrumana, of the feet of the
fquirrel, of fuch animals in fhort as are deftined to
live in trees ; likewile of thofe of the foal and kid,
which are obliged to ufe their legs immediately
after birth **, when compared with the correfpond-

ing parts of the mature human feetus *°,
| § 360,

# See delineations of the embryo of different animals in
the early periods: viz.of the rabbit in Dt Graar, tab. 26,
fig. 8-10, and in Havver, Oper. Minor, tom. 3, tab. 21, fig.
1-4. Of the fheepin Kunremans, tab. 2.

% Tn the feeral kanguroo, in that ftate at leaft, in which it
is firlt found in the falfe belly, the fore-feet are much larger
and ftronger than the pofterior ones, on account of the ufe,
to which the animal puts them in holding by the nipple.
When the animal in a more mature ffate is in a2 manner
born a fecond time, and muft foon be left to itfelf, the polte-
rior limbs increafe to their well known enormous magnitude.

* The crroneous obfervation gconcerning the fuppofed un-

fhape-
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§ 360. The moft important points, in which
the foetus of the mammalia differs from that of the
human fubje&, have been already noticed. In
other refpeéts their ftru&ture feems to correfpond ' ;
at lealt, for inftance, in the membrana pupillaris %,
in the thymus, thyroid, and fupernatural glands.
Some trivial points of diftinéion are not noticed ;
fuch as the meconium refembling hard [cybala in
in the bifulca, and animals of the moufe-kind?,
&ec.

fhapelinefs of the feetus of the bear, which has been fo often
made fince the time of AristoTLe, would not require an
exprefs refutation in the prefent day, had it not been re=
peated by fome modern zoologilts, whofe accuracy in gene-
ral is much to be relied on. I have completely fhewn how
unfounded this fuppofition is, by the reprefentation of 2
young bear’s feetus in the 4th vol. of the Delinations of Objeds
relating to Natural Hiflory, tab. 32 ; and it appears to be very
completely formed.

* There is a view of the vifcera of a feetal horfe, in Ruiny,
p. 189, and in DavsExToON, tom. 4, tab. 7.

Of the fheep in Kunresany, tab. 2, fig. 8/

Of the calf by Hosoxew, fig. 24-25.

Wrisperc in the Nov. Comment, Soc. Reg. Scicnt. Goete

ting. tom. 2, p. 207.

? Freminc's German Huntfman, p. 130, and Hanvey
de Cenerat. Animal, p. 197,

HH 4
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CHAPTER XXVL

ON THE BREASTS AND TEATS OF THE
MAMMALIA,

§ 361.THE nourifhment of the young animal
immediately after birth, is derived in this clafs from
ths milk of the mother, which is fecreted in the
bregfts. This fecretion, which is peculiar to the
clals in queftion, has given rife to the name mam-
malia, by which Linnuus has diftinguifhed them.
Yet no teats have been hitherto difcovered in the
ornithorhynchus’; and they feem alfo to be wanting
in the males of fome other fpecies, as the hamfter,
and Jemur mongox ; although this fex poflefles them
in general as well as the female*. They'are fome-

* Home, in the Philof. Tranf. 1802, p. 6g.

* Numerous inftances have occurred, in which milk has
been fecreted in the brealts of male animals, as the goat, ox,
dog, cat, and bare, as well as in men. I have treated more
particularly of this phyfiological phenomenon in defcribing
a goat, which it was neceflary to milk every other day for
the fpuce of a year 3 in the Hanoverian Magazine, 1787, p.
" s
rsl'sr*l.ilik. is commonly found in the breafts of newly born chil-
dren of both fexes ; and the fame obfervation holds good in
the foal and calf. |

times
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times however found in fmaller number in the for-
mer fex, as in the dog ; or in a different fituation,
as in the horfe’.

§ 362. The pofition and number of the teats
varies confiderably in the different {pecies. Several
irregularities occur in the latter point, particularly
among the domeftic animals®, Numerous excep-
tions muft be made in fome {pecies, as the domeftic
fow, the guinea-pig, and others, to the general rule,
which afligns to animals twice as many teats as the

number of young, which they ordinarily produce.
Their fituation is the moft fingular in the female

marfupial animals; where their exiftence can
fcarcely be recognized except at the time when the
young are altually contained in the abdominal
pouch, or falfe belly*. (See note (A) at the end
of the chapter.)

§ 363

_

¢ Davsestox in Fourerov's Midecine eclairée, tom. 2,
P 274- |

* Naturalifts were long at a lofs to difcover the mamma
and teats of this animal ; in the male they were at length
deteéted by Burron, onthe fheath of the penis. Mr. J.
Huxter alfo made the fame remark, without knowing that
Burron had previoufly noticed it; thefe teats are largeft in
the fectus and young foal.”  REews’s Cyclop. art. Anatomy of
the Horfe.

4+ Burrox, tom. 10, p. 293.

3 Tysow, who on all other occafions difplays the greateft

acutes



A7 4 CHAPTER XXVI.

§ 363. In the fingular animals, which have
been jult alluded to, as well as in thofe which live in
the water, or under-ground, the mammary glands,
for reafons which muft be very obvious, lie flat un-
der the fkin, and do not projet fo as to form
brealls or udders: neither do the la&tiferous duéts
poflels fuch dilatatiuns and cavities as are obferved
in the bifulca, the mare and others®. In thole ani-
mals which have their brealts placed on the cheft
( mamma peclorales ), thele organs never poflefs that
form, which fo peculiarly diftinguifhes the human
female in the bloom of life. (See note (B) at the
end of the chapter.)

acutenefs, could difcover no trace of teats in his female opof-
fum. D’Asovirie exprefsly aflerts, that they are formed
by the fu&ion of the young; that their number, therefore,
in animals which are giving fuck, exa&ly correfponds to the
number of young at that period; and that they are placed
without any {ymmetry, being formed wherever the young
animals may happen to attach themfelves on their arrival in
the abdominal pouch. See Voyages du Marg. De CuasTrL-
LUX dans P dmerique Septenirionale, tom. 2, p. 332.

In an opofflum which I poffeffed for feveral years, and
whofe ovaria difcovered no trace of any previous impregna-
tion, there were three pairs of teats in the falfe belly, very
{mall indeed and flat, but regularly arranged in a half
moon.

¢ Davnenton, tom.s, tab.12, of a goat which had
double teats on each udder.

Addi-
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Additional Notes to the Twenty-fixth Chapter.

(A) The mamme and teats of the opoffum tribe,
kanguroo, and fome other animals, are fituated in
a cavity, formed by the common integuments, at
the pofterior part of the abdomen. This is gene-
rally called the falfe belly. Its margin contains
mufcular fibres, which afting like a fphinCter
mulcle, clofe the opening. It is connefted to, and
fupported by the pair of bones which arile from the
pubis, and are defcribed in the chapter on the
{keleton,

§ 37. Thele bones poflels mufcles which de-
prefs, and others which elevate them ; and the falfe
belly neceflarily follows their motions. The fame
bones are found in the ornithorhynchus, where no
falfe belly exifts, and where the mamma: have not
hitherto been dilcovered.

The paffage of the fcetus into this recptacle at a
very early period, and its conneltion to the nipple,
have been mentioned in the notes to the twenty-
fourth chapter.

It may be further obferved, that in the kangu-
roo, the young animal remains in the falfe belly, or
enters it occafionally, long after it fcems capable of
providing for itfelf,

A fpe.
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A fpecies of toad, (the rana pipa, or Surinam
toad) has a firucture fomewhat analogous to the
falfe belly of the marfupial mammalia. There
are feveral cells, amounting in number to 7¢ or 8o,
formed by the integuments of the back of the fe-
male. The ova are placed in thefe, and go through
their different changes to the formation of the young
frog. Theinteguments, which form thefe cells, ap-
pear to have no peculiarity in their organifation :
nor are the cells formed until the time at which

they are to receive the ova.

(B) The mamme of animals are not {urrounded
with that quantity of fat, which is obferved in the
human female : hence they are not very apparent
except at the period of fuckling, when they become

diftended with milk.
Another remarkable difference occurs in the

ftrucure of the nipple.  This part in women has
about fifteen openings, which are the terminations
of as many ladtiferous tubes. In the other mam.
malia it is hollow, and has only one or two orifices.
Its cavity communicates with two large refervoirs,
in which the ladtiferous tubes terminate. '
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give, firft, a curfory chronological ¢ view of the
whole procels, and then to make a few remarks on
fome of the moft important parts of the fubject.

§ 367. A fmall fhining fpot of an elongated
form, with rounded extremities, but narroweft in
the middle, is perceived at the end of the firlt day,
not in nor upon the cicatricula, but very near that
part on the yolk-bag, (nidus pulli ; colliguamentum g
areola pellucida ). 'This may be faid to appear be-
fore-hand as the abode of the chick which is to
follow.

No trace of the latter can be difcerned before the
beginning of the fecond day: and then it has an

incurvated form, refembling a gelatinous filament
with large extremities, very clofely furrounded by
the amnion, which at firlt can fcarcely be diftin-
guifhed from it.

-

Axt. Marrre-jan, Obfervat. fur la Formation du Poulet,
Par. 1722, 12mo.

C. F. Wovrr, Theoria Generationis, Hal. 1759, 4t0, tab. 2 ;
alfo in the Nov. Comment. dead. Petrcpolitan. tom. 12, 13, and
14

As the plates of Lancry and Worrr reprefent only the
earlier periods, and the others are not executed with that
elegance and clearnefs which they ought to poflefs ; I have
given in the 4th and 7th parts of my Delincations of Objels re-
lating to Nataral Hiflery, fome neat and accurate reprefenta-
tions, taken from two periods, in which the moft important
phenomena of incubation are molt clearly difcernible.

* The periods of the different changes are fet down as I
have afcertained them in my owa repeated obfervations,

About
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About this time the halones enlarge their circles
but they foon after difappear entirely, as well as the
cicatricula.

§ 568. The firlt appearance of red blood is
difcerned on the furface of the yolk-bag, towards
the end of the fecond day. A feries of points is
obferved, which form grooves; and thefe, clofing,
conflitute veflels, the trunks of which become con-
nected to the chick. The vafcular furface itfelf is
called figura wenofa, or arca wafeulsfa - and the vel-
fel, by which its margin is defined, vena terminalis.
The trunk of all the veins joins the vena porta ;
while the arteries, which ramify on the yolk-bag,
arife from the mefenteric artery of the chick.

§ 369. On the commencement of the third
day, the newly-formed heart (the primary organ ot
the circulating procefs, which now commences) is
difcerned by means of its triple pulfation ; and con-
{titutes a threefold punéfum faliens. Some parts of
the incubated chicken are deftined to undergo fuc-
ceflive alterations in their form; and this holds
good of the heart in particular. In its firlt forma-
tion it refembles a tortuous canal, and confifts of
three dilatations lying clofe together, and arranged
in a triangle. One of thefe, which is properly the
right, is then the common auricle ; the other is the
only ventricle, but afterwards the left; and the
third is the dilated part of the aorta, (“bulbus

aarie ),

2 About
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performing their funéions while the chick is con-
tained in the amnion.

§ 371.Voluntarymotionisiirftoblervedonthefixth
day ; when the chick is about feven lines in length.

Ofification commences on the ninth day; when
the offific juice is firlt fecreted, and hardened into
bony points (punéla offificationis ).  (See the note
to § 5.) Thefe form the rudiments of the bony
ring of the fclerotica, which refembles at that time
a circular row of the moft delicate pearls ’.

At the fame period, the marks of the elegant
yellow veflels (waja witelli lutea), on the yolk-bag,
begin to be vifible.

On the fourteenth day, the feathers appear ; and
the animal is now able to open its mouth for air, if
taken out of the egg.

On the nineteenth day it is able to utter founds ;
and on the twenty-firft to break through its prifon,
and commence a fecond life.

§ 372. We fhall conclude with one or two re-
marks on thofe very fingular membranes, the yolk-
bag and chorion, which are fo effential to the life
and prefervation of the animal.

The chorion, that moft fimple yet molt perfett
temporary fubftitute for the lungs, if examined in
the latter half of incubation in an egg very cautioufly
opened, prefents, without any artificial injection, one

ar

7 1 have found this part much more elegantly formed
than in the hen, in the incubated pea-fow! of the fourteenth

and following days.

9 of
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of the moft fplendid fpeftacles that occurs in the
whole organic creation. It exhibits a furface co-
vered with numberlefs ramifications of arterial and
venous veflels. The latter are of the bright fcarlet
colour ; as they are carrying oxygenated biood to
the chick ; the arteries on the contrary are of the
deep or livid red, and bring the carbonated blood
from the body of the animal®. Their trunks are
connefted with the iliac veflels ; and, on account of
the thinnels of their coats, they afford the beft mi-
crofcopical object for demonftrating the circulation
ina warm-blooded animal.

§ 373. The other membrane, the membrana
witelli, is alfo conneted to the body of the chick ;
but by a two-fold union, and in a very different
manner from the former. It is joined to the fmall
inteltine, by means of the ducus wvitello-inteftinalis ®
(pedunculus, apophyfis) ; and alfo by the blood-
veflels, which have been already mentioned (§ 3638),

with the melenteric artery and vena portz.
In

* Hence, as is well known, the incubated hird perifhes
if the fhell be varnithed over; asthe refpiratory procefs is
thereby fufpended.

s This is regarded by LeverLre merelyas a ligament. It
is well known that no true yolk is difcoverable m the intef-
tine of the incubated chick. Yet fometimes (not indeed al-
ways, but under certain circumftances not yet fufficiently
underftood) air will pafs from the inteltine through this
part into the yolk bag.  This fa&, which was noticed by
Haveer, and after him by Marraeyan, hasoccurred alfo to

mylelt in a duck of the twenty-fecond day.
The






























