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PREFACE.

Tur object of the prefent publication is
to exhibit a concife, but at the fame time
general and {yftematic view, of the ftrutture
of the body throughout all claffes of the ani-
mal kingdom. This fcience, which is very
aptly denominated, Comparative Anatomy, af-
fords the moft effential aid in elucidating the
firucture of the human body, and in explain-
ing the do&rines of phyfiology.
~ The want of any organ in certain claffes of
animals, or its exiftence under different modi-
fications of form, ftructure, &c. cannot fail to
fuggeflt moft interefting conclufions concern-
ing the office of the fame part in the human
fubje&. Thus our phyfiological reafonings,
which muft neceffarily be partial and incom-
plete, when deduced from the ftru&ure of a

fingle animal or clafs, are extended and cor-
Vol rected
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reCted by this general comparative furvey,
and may, therefore, be relied on with the
greater confidence. We are indebted to fuch
inveftigations' for the &ifcc:-very of the cir-
culation and of the lymphatic fyftem ; for the
elucidation of the fun@ions of digeftion and
generation : indeed, there is mo branch of
anatomy. or phyfiology which has not received
moft material benefit from the fame fource,
Hence , HALLER has very juftly obferved,
that ¢ phyfiology has been more  illuf-
trated by Comparative Anatomy, than by the
diffection of the human body.” -

The ftudy of Comparative Anatomy is
moreover of the greateft importance in its
connetion with veterinary {cience, and with
that highly interefting purfuit, 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 balis of a natural Clafliication 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.:
9 Laftly,
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Laftly, this ftudy opens to the mind a great
{ource of intereft and fatisfaction, in exhibiting
fuch numerous and undeniable proofs of
the exertion of contrivance and defign in
the animal- ftruGure : in difplaying thofe mo-
difications of particular parts and ergans, by
which they are adapted to the peculiar cit-
cumftances of the animal, and become f{ubfer-
vient to its wants, its neceflities, or its enjoy-
ments.

The importance of the fubje from the
above mentioned circumftances is now {o
fully recognized, that. it begins with juftice
to be confidered as an effential part of a regu-
lar medical education. Public 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 fhort
elementary treatife on the fubject fill remains
a defideratum *; and I have undertaken the

tran{=

* Brasius has given a_collection of the writings of feve-
ral authors on the anatomy of particular animals, in one
volume 4to, entitled ¢ Anatomia Animalium Figuris  wariis
élluflratay Amftel, 1681, which may {till be confulted with

A 4 advan-
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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 profeffion. The prefent work will not,
I truft, detrat from his well-earned reputa-
tion.

If any reader fhould think that the author
has treated the fubje& with too much bre-
vity ; the defe& 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. Cuvier’s
Lé¢ons d’ Anatomie comparée, in five large oftavo volumes, form
a very valuable and ufeful repofitory of fadls in Comparative
Anatomy; but the fubjeét is treated at fuch length, and
with fo many uninterefting details, that rhe book is by no
means adapted for the ufe of ftudents. There is a moft ad«
mirable defcription of the anatomy of the clafs Birps in
the fourth volume of Dr. Rees’s New Cyclopedia, from the
en 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.
s cularly
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cularly to fuch as have given good plates of

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

who have made fome progrefs in the ftudy.

[ have taken the liberty of adding notes to
fuch parts as appeared defecive either from

omiffion, or too great concifenefs ; and I have
placed thefe at the end of each chapter.
Many of thefe are derived from CUVIER’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. BrumeEnsAcH has pub-
lithed a moft excellent ** Manual of Natural
Hiftory,” in German; and there is a fimilar
work in French, by CuvIER, entitled * Zub-
leaw  Elementaire de I Hiffoire 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 R

IT is neceflary for me to make a few remarks on the
claflification 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 ftudy of natural hiftory, may derive affift-
ance and information from a fhort fketch and explanation
of the arrangement of animals according to their anato-
mical ftruure, with an enumeration of the chief genera
in each order.

That the Linnean {yftem is expofed to numerous and
well-grounded objetions, @nd that in many inftances it
difregards anatomical {tructure, which fhould form the
bafis of a natural claffification, 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 défirable to deviate from it in as
few inftances as poflible ; fince the introduion of new
orders and names muft neceffarily create difficulty and
confufion in the ftudy of the fcience. The I'rench zoolo-
gilts, whole [uccefsfnl labours in the advancement of

natural

-
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natural hiftory muft be acknowledged with every due tri-
bute of refpect, have carried the rage of innovation too
far, in the univerfal rejection of the Linnean method,
and the unneccflary multiplication of new orders and
genera. The defe@s or errors of any fyftem could not
ceufe 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 fhould be led to fuppofe, that the
merit of a fyftematic arrangement of animals does not
confift in the fimplicity or intelligibility of the f{yflem ;
but i1s in proportion to the number of newly-created
terms.

‘The Zoologie Analytique of DuMERIL, (Paris, 8vo. 18¢6)
appears to have been confiructed on this principle; and
recals to our mind the juft and forcible obfervations of
BLumENBACH, asexprefled in his admirable work on T
Varicties of the Human Species. *¢ Alienifimus quidem
¢ {um a noftericorum multorum novandi pruritu, qui
¢t rebus naturalibus, quz pridem nominibus fuis vel in
¢« yulgus notillimis, infignes {unt, nova imponendo, miri-
e ficé fibi placent: qui quidem onomatopoietarum lufus
¢ ingentem ftudio biftorizz naturalis calamitatem attu-
« Jit.,” Edit. 3rd, p. 16.

Animals may be diftributed into two grand divifions :
thofe which have a vertebral column, and red-blood :
and thofe which have ne vertebrz, and arc white-
biooded.

. Inthe former divifion there is always an interior fkele-
ton; a fpinal marrow contained in the vertebral canal;
never more than four members, of which one, or both
pairs are wanting in fome inftances. The bral'n 18 con-
sained in a cranium: there is a great {ympathetic nerve;

five fenfes; two moveable cyes; and three femicircular
canals
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canals in the ear. The circulation is performed by one
mufcular ventricle at leafl. Therte are lymphatic, as well
as blood-vefl:ls. The jaws being placed horizontally, the
mouth is opened by their moving from above downwards,
or from before backwards. There is a continuous ali-
mentary canal: peritoneum ; 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 wvertebral amimals have been ventricles,
and a double circulation ;5 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. Belides 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 vertebral animals the brain never entirely
fills the cranium. The eyes feldom poffefs moveable
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 conne@ed but loofely to the
<€ranium. -

The divifion of warm-blooded anjmals contains two
claffes ; MamMmaLIA and Bigrps.

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

F

LA

' The ornithorhynchus is an exception to thisrule ; ag it pof.
fefles only two officula; and according to our aushor, other

animals only poffefs three ; as the os fenticulare is reprefented by
him as an apophys of the incys.

a have
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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 a membrane, which aéls 2sa wing.
Vefpertilio, bat, |

V. GuirEs. 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. Glis, dormoufe (Myoxus Linn ).

3. Mus, moufe and rat,

4. Marmota, marmot.

5. Cavia, guinea-pig.

6. Lepus, hare and rabbit.

7. Faculus, jerboa.

8. Caflor, 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. Lrinaceus, hedge-hog.

. Sorex, fhrew.

Talpa, mole.

Meles, badger.

. Urfus, bear.

- Didelphis, opoflum, kanguroo.

7. Viverra, weafels, ferret, polecat, civet,

8. Muflela, {kunk, ftoat, &c.

9+ Canis, dog, wolf, jackal, fox, hyena.

a 2 1o. Felis,

Qu s w o
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1o. Felis, cat, lion, tiger, leopard, lynx, pan-
ther, &c.

1t. Lutra, otter.

12. Phosa, [eal or {ea-calf.

The five firft 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 czcum.

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

The order carnivora of CuviiRr, will include from the
7th to the 1ith genus: both inclufive. The feal belongs

to his amphibia.

VII. SoLiDUNGULA ( folipeda, Cuvier), a fingle toe on
cach foot, with an undivided hoof. Large inteftines, and
particularly an enormous cecum. Incifors in both jaws,

1. Equus, horle and als.

VIIL. Pecora or Bisurca (Ruminantia of CuviERr), 2
divided hoof. No incifores in the upper jaw. Stomach
confifting of four cavities. Rumination of the food.

Long inteltines.
1. Camelus, camel, dromedary, lama.

a2, Capra, theep, goat.

3. Antilope, antelope, chamos.
4. Bos, 0x, buffalo.

5. Giraffa, giraffe or camelopard.
6. Cervus, clk, deer-kind.

L h mufk.
7. Mofchus, oY
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I1X. BeLLua, animals of an unfhapely form, and a tough
and thick hide ; whence they have been called by Cu-
v ER, pachydermata (from mayus thick, and drppe 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. Rhinoceros,
¢. Hippopatamus,
6. Triehecus, morle or walrus, manati or fea-
cow.
The laft genus of this order, together with the phoca

(feals) conftitutes the Amphibia of Cuvier. Thefe ani-

mals have (hort members adapted for {wimming.

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 ftomach. 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. Bn&m; of
the anterior extremity concealed and united by thE/ﬂcin,
fo as to form a kind of fin. :

1. Monodon, narwhal, fea-unicorn,
2. Balena, proper whales.
3. Phyfeter,
4. Delphinus, dolphin, porpoife.
Cuvier diftributes the clafs mammalia into three grand
divifions : ¥
1. Thofe which have claws or nails (mammi.
Jéres a ongles); including the following orders:
a3 bimar,,
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II. LevirosTRES, light billed birds, having a large hollow
bill.
1. Pfittacus, parrot kind,
2. Ramphaflos, toncan,
3.~ Buceros, thinoceros bird.

HI. Picz, this and the two following orders are no
clearly charalterifed.

1. Picus, woodpecker.

2. Jynx, wryneck,

3. Sitta, nuthatch.

4. Alceds, kingsfifher.
" §. Trochilus, humming birds,

&c. &c.

IV. CorAcEs.
1. Corvus, crow, raven, jackdaw, magpie, jay,
&ec.
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, hlack{)ird.
4+ Lmberiza, bunting.
§+ Lringilla, finches, canary-bird, linnet, fpar-
Tow.
6. Motacilla, nightingale, redbreaft, wren.
7. Hirendo, {wallows, martins, &c.

8. Caprimulgus, goatfucker.
.

2 4 : VI. Gairs
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Diomedea, albatrofs.

Pelecanus, pciican, cormorant.
Anas, {wan, duck, goofe.

. Mergus, goofander.

Alea, auk, puflin,

. Aptenodytes, pﬂnguin.

W w0

 The two clafits of cold-blooded wertebral animals are the
AnpHIBIA and FrsHES.

The former, differing confiderably from each other,
have very few common characters; for in different in-
{tances they walk, fly, {fwim, 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 oviduts. Cloaca, through which the feces and
urine are expelled ; and in which the organs of genera.
tion terminate. Neither hair, feathers, nor mamma.

Order I. ReepTiLIA, having four feet, (‘quadrupeda ovi-
para ).
1. Tefluds, tortoife, turtle.
2. Rana, frog, toad.
3. Lacerta, lizards, crocodile, chameleon, newt,
falamander, iguana, &ec.

II. SerpENTIA. No external members; body of anl
clongated form, and vifcera of a fimilar fhape. They

are oviparous ; but the egg is fometimes hatched in the
oviduct.  Both jaws moveable,

1. Crotalus, rattlefnake,

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

4. Anguis, blindworm.
5. Am-
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Dony Fisues, divided accerding to the fituation of

their fins.

Order I. APoDEs ; no ventral fins.

1. Murena, eel-kind.

2. Gymnotus, eleéirical eel.
3. Anarrbichas, {ea-wolf.
4. Xiphias, {word-filh.

5. Ammodites, launce.

6. Ophidium.

#. Stromateus.

8. Trichiurus.

II. Taoracicr; ventral fins dire€tly under the thoracic.

1. Eeheneis, fucking fith,

2. Coryphena, dorado.

3. Zeus, dory.

4. Pleuronefies, flounder, plaice, dab, holibut,
{fole, turbot.

5. Cheladon,

6. Sparus.

7. Perca, perch.

8. Scomber, mackarel, bonito, tunny.

9. Mullus, mullet.
&e. &e.

JII. Aepominares; ventral fins behind the thoracic
‘chiefly inhabit frefh water.

1. Cobitis, loach.

2. Stlurus.

3. Salmo, {1lmon, trout, {melt.
4~ Efox, pike.

5. Clupea, herring, fprat, fhad.

6. Cyprinus, carp, tench, gold-fifh, minow, &c.
&c.

IV. Jueu-

E‘l-
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1V. JuGuLares; ventral fins in front of the thoracic.
1. Gadus, hadock, cod, whiting, ling.
2. Uranofcopus, ltargazer.
3. Blennius, blenny.
4. Callionymus, dragonet.
5. Trachinus, weaver.

The animals which have no vertebral column, do net

poflis fo many common charaéters as the vertebral clafles.
Their hard parts, when they have any, are general'y placed
on the furface of the body. The centre of the nervous
fytem, inftead of being inclofed in a bony cafe, lies in
the fame cavity with the vifcera.  The cclophagus 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.
w, The invertebral animals were diftributed by Linneus
into two clafies; infedls and aworms (vermes ). The ana-
tomical ftruCture of thefe animals was very imperfeétly
known, when the Swedith naturahft firft promulgated his
arrangement, But the labours of fubfequent zoologilts,
and particularly thole of CuviER, have {ucceeded in efta-
blifhing {uch firiking and important differences in their
formation, that a fubdivifion of the Linnean claf-
fes became indifpenfibly neceflary. The infects of
LiNnNEvUs are divided into eruffacea and infeéla :  and the
wermes of the fame author form three clafics ; viz. mol-
lufea, vermes, and zoophyta.

The mollufca derive their name from the f{oft flethy 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 mollufeca nuda ; as theslug:
or may be enclofed in one or more thells, as the fnail,

oyfter, &c. when they are termed foffacea. e
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The animals of this clafs have no articulated members s
they have blood-vefitls, and a true circulation. They
refpire by means of gills. ~ They have a diltin& brain,
giving origin to nerves ; and a {pinal marrow.

1. Sepia, cuttlehifh.
2. Argonauta.
3. Nautilus.
4. Limax, flug.
Aplyfia.
. Doris.
€/ia.
Patella, limpet.
Helix, {nail.
.- Haliotis, Venus's ear,
11. Murex, caltrop, or rockfhell.
12. Strombus, {crew.
13. Buccinum, whelk.
v4. Afcidia. :
15. Thalia.
16. Ojfrea, oylter.
17. Solen, razorihell.
18. Cardium, cockle.

19. Mytilusy, muicle.
&c. &c.

L
00 < own

Cuvier elafles the numerous genera of this order un.
der the three following divifions ; 1ft, cephalopoda, (from
nsparn the head, and megg the foot) which have their or-
gans of motion placed round the head : 2dly, gaferspoda,
(from qasnp the belly, and weg), fuch as crawl on the
belly: and 3dly, acepbala, (from a privative, and xep-an),
which have no head. The three firlt genera belong to the
firft di.uiﬁun; the ten fucceeding ones come under the
fecond; and the remainder exemplify the laft order.

According
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1I. HemirTeERA; four wings, either ftretched ftraight -
out, or relling acrofs each other.
1. Platta, cockroach.
2. Gryllus, locuft, grafshopper.
3. Fulgora, lantern-fly.
4. Cimex, bug.
&e. &c.

III. LeriporTERA 5 foft hairy body, and four expanded
wings.
1. Papilis, butterfly.

2. Sphinx, }
3. Phalena, moths.

IV. NevuroPTERA ; four reticulated wings.
1. Libellula, dragon-fly.
2. Ephemera.
&c.

V. HYMENOPTERA ; generally poflefling a fting.
. Vefpa, walp, hornet,

Apis, bee.

Formica, ant,

. Termes, white ant.

« Iehneumon.,

&c.

—

DB R

VI. DipTERA ; two wings.
1. &Effras, gad-fly.
2. Mufca, common flies.
3. Culex, gnat, mofquito.

4. Hippobofca, horfe-leech.
&ec.

VIL A»
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The ZooruyiEs have neither brain nor nmerves; no
eart, nor, perhaps, blood-veflels; no articulated mem-

ers.

Irder I. EcHinopERMATA ; covered by a hard and
tough coriaceous fkin.
1. Echinus, {ea hedgehog.
2. Aflerias, ftar-fith,
&ec.

I. So¥T or GELATINOUS ZOOPHYTES.

1. Medufa, {ea-blubber, fea-nettles.
2. A&inia, fea-anemone.

3. Hydra, frefh water polype.

Il. Inrusorra, the animalcules of infufions. .
1. Vorticella, wheel-animal.

2. Brachionus,

3. Vibrio, eel of vinegar. |

4. Volvox.
6. Monas.

. Inhabitants of corals, corallines, fponges, &c.

b COM-
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CHAPTER 1.

ON THE BONES OF ANIMALS IN GENERAL.

& v REB-BLOODED’ animals only poffefs a
true fheleton ; to which all their bones*® are con-

nefted, and on which the general form?, as well

" Parts of a really bony ftructure are found only in a few
infedts and worms : viz.in the ftomach of the lobfter, and
other fpecies of the genus cancer ; in the mouth of the fea
hedgehog (echinus), &c. Thefe parts at leaft refemble true
bones more than that body, which is commonly called euftle-
Jifb bone ; for the defcription of which fee note (A ) at the end
of the chapter.

*There are a few exceptions to the general rule, that * all
the bones of an animal enter into the formation of its [fheleton
_!iz. the bone of the tongue, commonly called os hyoides ; the
bone of the penis, of feveral mammalia; the bony ring
in the fclerotica of birds ; the clavicular bones of fome mam-
malia, &c.

(To thefe inftances we muft add two others, which, thou gh
not enumerated by the author, are fufficiently remarkable
to deferve notice : viz. the whole anterior extremity in fuch
mammalia, as poffefs no clavicles ; and the abdofminal fins
of fithes, which correfpond to the pofterior extremities of
other animals.) T,

*See Galen’s remarks on this fubje®, when fpeaking of
the refemblance between the ape and the human fubjeét ; in
the 1t book of his Chefed’euvre de Anatomicis Adminiflrg-
tionibur, tem, 4. p.26. Chartier’s edition.

B as




2 CHAPTER 1.

as the greater or lefs flexibility of the body de-
pend.

- § 2. The ordinary white * colour of the bones
has feveral gradations, which are fometimes ob-
fervable in the different parts of the fame bone;
as in the grinding teeth of the elephant *, And,
in fome few genera the whole bony ftrufture is
of a different colour 5. - Thus, in the garpike, (g/ox
belone) the bones are green; and in fome varie-

* The red tint, which the bones of animals receive in con-
fequence of madder being mixed with the food, is obferved
by Ant. Misaup, in his Centurie Memorabilium few Areancrum
omnis generis, p- 161, Cologne, 1§72, Iz2mo. eI

It is remarkable, that this well known experiment meets
with very imperfe&t {uccefs in cold blooded animals.

* A fettion of a grinding tooth of the elephant, or of any
other herbivorous animal, as the horfe, ox, &c. fhews that
its fubftance contains parts differing confiderably in appear-
ance. Befides the procefles of enamel, which are intermingled
throughout with the bone, there are two kinds of ofleous
fcru-.‘ture of different colours. In the above remark, the anthor
probably alludes to this circumfitance, although he has not
particularly defcribed this formation in that part of his
work, which treats on the teeth. Sce the additional obfer-
vations on that fubjec at the end of the Chapter. T-L

S This has however been aflerted without fuuudaﬂun of
fome animals: thus Nicuorvs, in his Compend. Aﬂaz.,.p T
{ays that the amedabad finch (fringilla amandava) has Iﬂﬂﬂ“
bones ; and others bave.ftated the fame circum{tance. re-
ipedting the golden Pﬁrcy}'mt, ( pﬁq,"' tanus pidus ). 1 have diffe&-
ed both thele an{mals, and found the aflertions to be in-

+ correct,

ties
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ties of the common fowl they approach to a black

colour °.

§ 3. The fttucture of the bones is fubjet to
ftiil greater variations ; which occur «in the diffe-
rent ‘bones of the fame fkeleton, as well as in the

whole fkeleton of particular clafles and orders. - Ins.

{tances may be oblferved in the dry and brittle tex-
ture of the air bones of birds ; in the: long fibres,
which appear on {plitting the bones of .the  larger
amphibia and fifhes; in the peculiar tepacity 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 ;

5 ARULFAZEL, the vizier of Axefr the Great, has re:
marked this of the fowls at [ndore, and Neermul in Berar;
in his claflical work Ayeen Akbery, vol. 2, p. 72: and Niebuhs
has ftated it of thofe at Perfepolis. Travels, vol. 2.

(Mr. Hunter is faid to have difcovered that the blacknefs

refides in the periolteum. Rees’s Cyclopedia, Art. Birps.) T
- * For a further account of the differences in the frudture
of bones fee note (A) at the end of the chapter-:
- 7 The erroneous opinion, which Aristotue Neld, of the
want of marrow in the bones of the lion; does not require an
exprefs refutation: On that fubje&, as well as on fome other
miftaken affertions, fee R. Hener apolog. pro VEsario ad-
werfus S¥Lvium.,  Venet. 1555. 8vo. p. 27.

B2 which
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4 CHAPTER I.

which varies much in confiftence, being fluid in the
whales.

§ 5. Bones are formed by the offification of ori-
ginal cartilages ; the teeth being again for the moft
part excepted. ~ Offification commences earlier and
proceeds more rapidly in viviparous, than in ovi-
parous animals ®. This faét appears at leaft from
comparing the incubated bird with the feetus of
mammalia. Again, in the latter clafs, many points
in the formation of the bones are completed fooner
in quadrupeds than in man * °,

Additional

* It is well known that the incubation of the chick occu-
pies twenty-one days. The commencement of offification is
not perceptible before the beginning of the ninth day 3 which
corre{ponds with the feventeenth week of human pregnancy.
In the human embryo the firlt points of offification may be
difcerned in the feventh or eight week after conception, (cer-
tainljr-nbt in the third or fourth week, as fome great anato-
mifts have lately fuppofed). Thefe faéts thew how little con-
fidence can be placed in that®remark of Harrer’s, which
concludes his excellent obfervations on the formation of the

‘bones in the incubated chick. “ The faéts, which we have

fhewn in the hones of the chick, will hﬂld good of thofe of
the other claffes of animals, and of man.’

* In note (B) at the end of the chapter, there is a ﬂmrt
account of the compofition of the different bony fubftances,

which belong to the various claffes of animals. T.

* An example occurs in the clofure of the fontanells. I
have found thefe openings of confiderable fize in young

feetufes of the fera and pecora, but could hardly difcern any
trace
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Additional Notes on the Firft Chapter.

(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 furpafles 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 (the black and
white whales,) this part acquires a denfity and hard-
nefs equal to that of marble. Its fection prelents an
homogeneous appearance, without the leaft veftige
of fibres, cellular texture, or veflels.

Bones are flow in acquiring their complete
formation, in proportion to the remotenefs of the
period, at which the growth of the animal is
finilhed. The fkeleton remains conftantly in a
cartilaginous ftate in fome animals; fuch are the

Jhark, fhate, fturgeon, and all thofe fifhes, 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 compare the pelvis, and the whole
mechanifm 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
fetus.

B3 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 ﬂemble, and retain. a larger proportion of
gelanne in then- ﬂru&ule, than thofe. of warm-
blnudeél anunals.

The bony texture of the mammalia is not {o fine

and delicate as that of man : it is particularly loofe

and coarfe in the cetacea, where the diftinétion 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
obvious, .

The bones of reptiles and fithes have a very
homogeneous appearance, the earthy matter and
the gelatme appearing to be uniformly mingled :

.thls is. more ftrikingly marked, as we approach to
the cartliagmous fithes, where the gelatine predﬂml-

nates, and conceals the earth.
Several ammals have no medullary cavities even

in their long bones. This is the cafe with the

cetacea, the feal, and turtle.
‘The ftruure of the bones of birds fhould be

E_IlDthEd in this place. They are almoft univerfally

hollow : but their cavities, which never contain
marrow, are filled with air. This organization
unites the advantages of lightnefs and ftrength.

Tor a further account of it fee the chapter on the

f refpiration.
organs of relp . IThe
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The horn of the ftag is a real bone, as appears
both from its texture, and its component elements.
Its outer part is hard, compaét, and fibrous : the in-
ternal fubftance is reticulated, but very firm ; and
poflefles’ no cavities nor marrow. See the chapter
on the feleton of the ﬂmmma!m, for the mode of
- its formation, &c. :

The fhells of the teftaceous aniinals 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 difpofed in
fibres or laminge, 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 firlt: others. are fucceflively
. depofited on the inner furface of thefe; each new
layer extending beyond: the margin of the former
one, fo that the fhell, by every addition increafes
in thicknefs. and circomference, Are thefe new
layers formed by veflels exilting in the fhell itfelf,
or are they produced by exudation from the fur-
face of the animal? Reraumeur broke the fhell
of [nails, and found that no reprodu@ion took
place, when he covered the expofed part of the
animal’s body ; while the injury was quickly re-
paired, when no artificial obftacle meeded the
¢itulion 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.
iftence of veflels in the fhell itfelf. Between the
two laft formed layers of the convex fhell of the
oyfter, a confiderable cavity is found, filled with a
fluid, and communicating by a particular opening
with the internal parts of the body. This muit be
deftroyed and reproduced whenever a new lamina
is added; and we cannot underftand how fuch
procefles can be effected without arterial and ab-
forbing veflels.

Cruftaceous animals, (crab, lobfter, &c.) have a
{keleton which furrounds and contains their foft
parts, and which ferves at the fame time the pur-
pofes of a fkin. When it has attained its perfect
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
feparates : it is at firft foft, fenfible, and vafeular ;
but it fpeedily acquires a hard confiftence by the
increafed depofition of calcareous matter.

Some of the mollufca have hard parts in the in-
terior of their body. The common cuttlefith (/zpia
officinalis ) has a white, firm, and calcareous mals
of an oval form, and flightly convex on its two
furfaces, commonly known by the name of the
cuttlefifb-bone, contained in the fubftance of its

body. It has no conne&ion with any foft part,
whence
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whence it appears completely as a foreign body:
no veflel nor nerve can be perceived to enter it;
nor does it receive the attachment of any tendon.
In the calmar (Jepia 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 fword.
blade. Thefe parts muft grow like fhells, by the
{imple 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,
confilt chiefly of phofphate 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 diflolved by boil-
ing in a clofe veflel, and is thereby proved to con-
fift of gelatine, A {mall 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 adtion of acids.

The relative proportions of thefe ingredients in
the general ftru&ture of bone have not hitherto
been determined with much accuracy; but the
obvious differences of ftructure and appearance

9 not
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not only in the different clafles, orders, and genera,
but even in the feveral bonesof the fame individual,
and in parts of the fame bone, leave no doubt that
much variation muft exift in thefe points.

The born of the ftag is bone, containing a large
proportion of gelatine.

The bones of fithes contain phofphate of lime;
but the animal fubftance exifts in very large pro-
portion, particularly-in thofe which are called car-
tilaginous, where it completely obfcures the earthy
matter.

Carbonate and phofphate of lime, depofited on a
cartilaginous bafis, which retains the form of the
part, after the earthy matter has been feparated,
conftitute the external covering of the cruftaceous
animals (crab, lobfter, &c.). The carbonate is in
greatelt quantity. -.
 Carbonate of lime, with a Imall quantity of phof-
phate, forms the earthy principle of the fhell of
the echinus. .

The fhells of the teftacea, are entirely cﬂmpnﬁad
of carbonate of lime, united to a gelatinous fub-
ftance. When immerfed in acid, a rapid effer-
velcence enfues. Some of them, which are very
hard in their texture, and have an enamelled fur-
face, contain fo little animal matter, that it does not
retain the form of the fhell, which is completely
diffolved by acids, like the enamel of the teeth,
But others, which confift of what is called mother

pfhp_earl, and are formed by fucceflive ftrata, (e. g
| : the



ON THE BONES OF ANIMALS IN GENERAL. 1I

the oyfter, mufcle, &c.) contain a much larger pro-
portion. Whea thefe have been macerated in acid,
a gelatinous fubftance remains, confilting of fe-
veral layers of membrane, arranged ftratum fuper
{tratum,

It appears therefore, that pho/phate of lime is the
peculiar earth of bone, and carbonate that of fhell ;
although no bone has been hitherto diflcovered,

without a fmall admixture of the latter ingredient.
Hence that fingular produion from the body of
the cuttle-fith is improperly called bone ; as it con-
fifts, like fhells, of various membranes, hardened
by carbonate of lime, without any phofphate. See
¢ Experiments and Obfervations on Shell and Bone,”
by C. Hatcrett, E(q. Philsf. Tranf. 1799. |

The fame excellent chymift has alfo found, that
the zwophytes, confift of carbonate of lime joined in
different inftances to various proportions of animal
fubftance, Phils/. Tran/. 1800, part 2.



CHAPTER 1I,

ON THE SKELETON OF MAMMALLIA,

§ 6. THE form of the different mammalia, par-
ticularly the fourfooted ones, varies confider-
ably ; and their fkeletons muft be marked by cor.
refponding differences. Yet thefe varieties may
be included, at leaft for the greateft part, under
the following peculiarities ; which ferve to diftin-
guifh their {keletons from thofe of birds.

The fkeletons of mam-  Thofe of birds are dif-
malia poffefs ; tinguifhed by;

1. A fkull with ge- 1. * A {kull which
nuine futures, (at leaft has not real futures .
with very few exceptions;
as perhaps the elephant,
and the duck-billed ani.
mal’, ornithorbyncus).

2. Jaws furnifhed with 2. A bill without
teeth. teeth.

A

' This is the cafe, at leaft, with my {pecimen: the¢ra-
nium, deftitute of futures, confiderably refembles that of a
bird in this point.

* Sce note (A) at the end of the chapter.

2 This is meant to apply to adult birds ; for young indi-
viduals have at leaft feparate bones in their crania, if they
are not connected by real denticulated futures.

Except
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Except the ant-eaters,
the manis, the duck-billed
animal *, the balena
(whale).

3. An upper jaw,
which does not move.

4. An s intermaxil-
lare.

(For the probable ex-
ceptions, fee § 14.)

5. Two occipital con-
dyles.

6. Seven cervical ver-
tebre.

Except the three-toed
floth] and fome cetacea.

7. Moveable dorfal
vertebrze,

8. A pelvis clofed in
front.

Except the ant-eaters ;
which have it open : and

the zetacea, which have
none.

-

3. An upper Jaw,
which does move.

There are fome ex-
ceptions, viz. the rbino-
ceros bird.

4. No os intermaxil-
lare.

5. A fingle occipital
condyle.

6. More than feven
cervical vertebre.

2. Motionlels dorfal
vertebrze.

8. A pelvis open an-
teriorly.

Except the offrich.

i’* This exception is not ftri&tly correét ; as the duck-billed
animal has been found to poflefs a peculiar kind of horny

teeth.

See the additional nots to § 30. T.

9. True
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I L]
the glires have a feparate plece between the parietal
~ and occipital bones * *.

§ 10, A principal variation in the form of the
cranium, arifes from the fize and direction of the
crifta occipitalis +, which bears a determinate pro-
portion to the ftrength of the jaws. It is wanting
in the orang-outang ; but is very large in the baboon
of Borneo. . The longitudinal crifta is very ftrongly
exprefled in the badger; and the rraﬁfumﬁ ridge
is remarkable in the deaver. Between the arched
fides of the upper part of the cranium in the ele-
phant; lies a broad and deep impreflion, with a lon-
gitudinal crifta at its bottom.

There is confiderable difference in this refpect,
between the different races of dogs: viz. between
the pug-dog, and that of Newfoundland.

§ 11. The fituation and dire@ion of the great
eccipital foramen are attended with remarkable va-

4 See Merrem’s Anatomy of the Domeftic Moufe 5 in
his Mifcellancous Obfervations on Natural Hiffory : and MEYER’s
Prodromus dnat. Murium ; who calls it o5 tranfverfum.

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

1 See note (C), at the end of the chapter.

* This completely untailed baboon, was firlt defcribed by
Wurms, (who very wrongly called it the great orang-outang,
or pongo ) in the 2d vol. of the Tranfa&ions of the Batav. So-
ciety. 1ifaw a drawing of its monftrous fkeleton, which is

four feet two inches high, at the cabinet of the Hague, in
December 1791,

riations
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tiations in fome inftances. Inftead of lying hori-
zontally, as in the human fubjeé, (where indeed
the anterior margin is fometimes higher than the
pofterior) it is placed in moft quadrupeds at the ex-
tremity of the cranium, and obliquely, with the
pofterior border turned upwards. In fome, indeed,
its direction is completely vertical ; and in the mar-
mot of the Alps, its upper margin is turned more
forwards than the lower® *,

§ 12. The futures, which conneé the indivi-
dual bones of the cranium, are generally lefs intri-
cate, at lealt to outward appearance, in quadrupeds

¢ See DauBENTON, On the different Situation of the great Occi-
pital Foramen in Man and Animals, in the Mem. de I Acad. des
Sc. de Paris, 1764. On the difference, which we are now
confidering, this excellent zootomift founded his occipital line,
which has been employed in the comparifon of different
crania with each other. He draws two lines, which inter-
fe& each other in the profile of the fkull: One paffes from
the pofterior margin of the great foramen, (which, in almoft
all mammalia, is alfo the fuperior one,) through the lower
edge of the orbit; the other takes the direction of the open-
ing itfelf, beginning at its pofterior edge, and touching the
articular furfacé of the condyles. He determines, accord-
ing to the angle formed by the junction of thefe two lines,
the fimilarity or diverfity of the form of crania.

This angle is, however, but an imperfect criterion ; for
its variations are included between 80° and go° in almoit all
quadrupeds, which differ very effentially in other points.
And fmall variations occur in the individuals of one and the
fame genus.

® Sce note (D), at the end of the chapter.

than
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than in man. Their teeth are however {trong and
fharp in the horned pecora, for obvious realons ;
and the frontal bones are thick in the fame ani-
mals 7. Ofa triqueira are feldom feen in the cra-
nia of animals.  Yet I have fpecimens of thefe, in
the hare and orang-outang ; the [utures of the latter
are remarkably elegant .

§ 13. The general form® of the cranium, is
moft materially influenced by the direion, and
the

7 In fheep affected with the ftaggers, where the h}'datfd is
large, and fituated at the furface of the brain, [ have found
this part of the bone almoft completely abforbed ; fo that it
yielded to preflure, and appeared like a thin cartilaginous
membrane.

¥ That obfervation, which Evstacurus makes, concern
ing the futures of apes, muft therefore be underftood with
{ome limitation ; * they are always fo obfcure, as fcarcely
ever to deferve the name of futures.” Qffium examen, p. 174.

® To determine this with greater precifion, CampeR in-
ftituted the facial line ; the application of which is moft mi-
nutely explained in his pofthumous work, ¢ On the natural
Differences of the Features, &c.”” Like DauvseNTon, he draws
on the profile of the cranium two ftraight lines, which in-
terfect each other; but in different dire@ions from thofe of
the French anatomiflt.  An borizontal line paffes through the
external auditory paffage, and the bottom of the cavity of
the nofe ; this is interfected by a more perpendicular one, pro-
ceeding from the convexity of the forehead, to the moft pro-
minent point of the upper jaw,or of the intermaxillary bone.
The latter is the proper facial fine ; and the angle, which it
forms with the horizontal line, determines, agcording to
Camper, the differences of the crania of animals, as wel] as
the national phyfiognomy of the various races of mankind.

= I have
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as have no incifor teeth at all; viz. the duck-
billed animal, and the armadillo. Tt 1s even found
in thofe mammalia, which are wholly deftitute of
teeth; as the anteater, and the proper whales s
It is joined to the neighbouring bones by futures,
which run exteriorly by the fide of the nole and
fnout, and which pafs, towards the palate, clofe to
the foramina incifiva . Its form and magnitude
vary f{urprifingly in feveral orders and genera of
mammalia. It is fmall in many ferz ; as alfo in

** On this account I prefer the term intermaxillary bone,
to that of os incifioum, which is employed by HALLER.—
Brair, in his excellent account of the anatomy of the ele-
phant, calls it os palati ; and ViTeT os maxillaire intérieur,

Y In human crania, at lealt thofe of the feetus, and young
children, there is at the fame part a fmall tranfverfe {lit
near the foramen incifivam, of which Favrorivs gave the
following accurate account in the year 1561: * I find this
divifion to be 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. dnat.

Hence I was much furprifed to find Vicqp’Azyr in 1780
difcover in this point an unexpeéted refemblance between the
cranium of the human fubje&®, and of quadrupeds. Mem.
de I' dcad. des Sc. 1780,

In the celebrated difpute of the 16th century, whether
Gaven’s olteology was derived from the fkeleton of man
or the ape, Incrassias argued for the latter fide of the
queftion, from GaLex’s having afcribed an intermaxillary
bone to the human fubjet. And the fame author, in his
claflical *“ Commentarii in Galeni Librum de Qffibus,” Panorm,
1603, fol. particularly points out the parts ; < where GaLEn,

led aftray by the diffection of apes, deviates from the true
conftruction of the human body.”

C 2 the
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L}

pecora and the hare they are remarkably long and
broad *.

§ 16. There are remarkable impreffions in the
upper jaw of moft pecora, near the nafal bones,
arifing from the fituation of the finus febacei. This
part has a reticular ftructure in the hare, which
approximates in that, as well as in many other
points, to the formation of the ruminant animals.

§ 17. In the zygoma we cbferve feveral important
differences, immediately derived from the organs of
maftication . It is commonly formed by the junc-
tion of the cheek bone with the os temporis. In feve-
ral web-footed and digitated mammalia, (viz. the
atfer, beaver, opsffum, guinea-pig, ) there is a peculiar
bone interpofed between thefe, It is ftraight, and
almoft of a thread-like flendernefs in the mole. It
i3 of immenfe flrength, and includes a large fpace
towards the cranium, for lodging the powerful muf-
cles which move the lower jaw, in feveral carnivo-
rous animals, as the tiger, and in fome glires, as the
beaver. In the rat, and fome others, it is convex

= e = | e o - |

 In many inftances, as in the /ion, the openings of thefe
large foramina are very vifible in the palate, during life. See
J- Rivixcer’s Delineation of the tame liop, which awas exbibited
in Germany i 1560, fol. .

" See Piner Recherches fur une nouvelle methode de claffification

des quadrupédes, in the 1t vol, of the Ades de la Societé & Hif-
toire Naturelle de Paris.

€3 below 3
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below’; in the weafel, above. It is remarkable in
the /loth for alarge delcending procefs, which comes
from the os malz *.

S 18. The elephant poflefles only a kind of imi.
tation of nafal bones. In moft gpes, and even in
the orang-outang, there is a fingle, triangular, and
and very {mall nafal bone. In the greater number
of true quadrupeds, there are two offa nafi, fre-
quently of very confiderable magnitude. This is
the cafe in the pecora and hare ; alfo in the hor/e,
28, &c. 1In the rhinoceros, the offa nafi, which
fupport the horn, are very foon confolidated to-
gether.

§ 19. The lacrymal bones (9fz unguis ) are en-
tirely wanting in the elephant. They are particu-
larly large in the pecora; and above all in the
antelope. They are alfo very remarkable in the

opefum.

§ 20. The orbits differ very much in their direc-
tion, capacity, and depth. They have for the moft
part a lateral dire&tion. In the fimie they are di-
retted forwards, as in man; but they lie much
more clolely together than in the human fubject,

In the beauver they point upwards.
They are completely clofed in the quadrumanous

¥ See note (G) at the end of the chapter. :
mammalia,
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mammalia. In the pecora and flidungula 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 allo deficient,
The depth of thefe cavities is equally various. In
many cafes they are fo fuperficial as fcarcely to de-
ferve the name of orbit; viz. the mole, and anteater.
HarLer’s aflertion, that man pofleflfes a larger
bony orbit than any animal, is erroneous. The
“orbit of the cat is comparatively larger, as alfo that
of feveral makis, (lemur). See the delineation of
their crania in FiscHER’s valuable ¢ dnatomy of
the Maki”’ TFrankfort 1804, 4to *.

§ 21. In mammalia, which have horns, thefe
parts grow on particular procefles of certain bones
of the cranium. In the ore horned rhinoceros, they
adhere to a rough, and flightly elevated furface of
the valt nafal bone. The front horn of the two
horned [pecies 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 obferved
in the latter : there are either proper horns, as
in the genera of the ox, goat,and antelope, or bony
produétions, as in the genus cervus, which includes
animals of the deer kind, Thefe are allo called

® See note (H) at the end of the chapter.
‘7 GEOFFROY in Mémoires de la Sn:m‘: d’ Hifloire Naturelle de
Parii, an, 7. cahier 1.

C 4 horns
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horns of the giraffe hold a middle place between
thefe two divilions. In their form, ftructure, and
permanent duration, they refemble the frontal pro-
cefles of the proper horns : in their hairy covering
they approach to the branches of the ftag kind *',
N

=

§ 22. The fkeleton of quadrupeds deviates more
from that of man in the form of the lower jaw bone,
than in any other part. This difference confilts
chiefly in the want of a prominent chin ; that pecu-

1ft, of the power of the nutritive procefs, and of the ragid
growth, which is dependant on this in warm-blooded animals.
For the horn of a f{tag, which may weigh a quarter of a
hundred, is completely formed in ten weeks. 2dly, of a
limited duration of life in a part of an animal, entirely inde-
pendent on the life of the whole animal; (which in the ftag
extends to about 30 years). 3dly, of change of calibre in’
particular veflels.  For the branches of the external carotid,
which fupply the horn, are furpriflingly dilated during its
growth ; and recover their former area when that procefs
has ceafed. 4thly, of a peculiar fympathy, which is mani-
fefted between the growth of the horns, und the generative
functions. For caltration, or any effential injury of the or-
gans of generation, impedes the growth, alters the form, or
interrupts the renewal of the horns. See Russeri’s expe-
riments in his * Economy of Nature in zecute and chronical Dif-
£afes af the Glands.”” 1t has alfo been allerted, but without a
fufficient proof hitherto, that injuries of the newly formed
horn render the ltag impotent for fome time.  Berlin Soc. qf
Inquirers into Nature, vol. 4. p. 260.

** The frontal procefs in the young giraffe, cenltitutes an
epiphyfis; which is connected to the frontal bone by acruft
of cartilage ; but atterwards becomes confolidated to the
bone, :

liar
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liar charaéteriftic of the human countenance ; which
exilts in every race of mankind, and is found in no
other inftance whatever. = Man has alfo the fhorteit
lower jaw in comparifon with the cranium ; the
elephant perhaps approaching the nearelt to him
in this character *. The fame bone is further dil-
tinguithed by the peculiar form and direction of
its condyle. The articulation of thefe proceffes
varies according to the ftructure of the mafticating
organs. They are both fituated in the fame ftraight
horizontal line in the fere ; their form is cylindri-
cal; and they are completely locked in an elongated
glenoid cavity, whofe margins are fo extended be-
fore and behind the condyle, that all rotatory mo-
tions are rendered impofiible, and hingelike move-
ments only allowed. This {trutture is moft ftriking-
ly exemplified in the badger, where the cylindrical
condyles are o 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 fenfe of the term) thele condyles
are really rounded eminences ; viz. in the elephant
and beaver. Their furface is flattened in the pecora,
which have alfo the lower jaw parrower than the
upper, fo that the two fets of teeth do not meet
together, when the mouth is fhut ; bur are brought

= See Pinew fur les os delatéte de P Elephant in the Fournal

de Fhyfique, tom. 43. p. §4 :
e nto
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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 almoft entirely wanting.
This procefs is on the contrary very confpicuous in
the giraffe. The cetacea have the articular furface
of the lower jaw turned almoft diretily 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 anoymalous 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 connetted throughout life, in
many mammalia, by a mere {ynchondrofis ; 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
alloin the borfe, horned cattle, pig, elephant, &c.

§ 23. The jaws of mammalia contain teeth { **
with

** The fingular, but very common error, of confiderin g the
halves of the lower jaw of the whale, as ribs, has been al-
ready refuted by RoNDpELET, 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. Duverney, Leltre contenant plufieurs nouvelles
Obfervations fur I Offeologic, Paris, 1639, 4to.

S J. J. Koser
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In fome animals the crowns of particular teeth are
diftinguithed by peculiar colourss  The incilors
of fome glires, as the beaver, marmot, and [quirrel,
are of a nut.brown colour on their anterior furface,

and the molar teeth of feveral bifulca, (cloven-
hoofed animals), as well as of the elephant, are
covered by a very hard black [ubftance of a vitre-

ous appearance =
§ 24.°Tt

imbedded in its fubftance in a peculiar manner. Havrer
employed this fa&, both to refute DunamEeL’s opinion, of
the formation of bones by the perioftzum, like that of wood
by the bark of a tree; as well as to prove the conftant renc-
vation of the hard parts of the animal machine. It is flill
more important in explanation of that * nufritio ultra vafa,”
which is particularly known through the Peterfburg prize dif-
fertation. Inftances of the faét above-mentioned may be feen
in Burron, 4to. ed. tom. ii. p. 161. in GALLANDAT over de
Olyphants Tanden in the Perhandelingen der Genootfch, te Vliffingen
P- 352. tom. g. and in Bownn defer. thefauri Hoviani, p. 146.
In all thefe cafes the balls were of iron. I poffefs a fimilar
{pecimen.

But there is a ftil! more curious example in my collecion,
of a leaden bullet contained in the tufk of an Eaft Indian
elephant, which muft have been equal in fize to a man’s
thigh, without having been flattened. It lies clofe to the
cavity of the tooth ; its entrance from without is clofed as it
were by means of a cicatrix ; and the ball itfelf is {urrounded
apparently by a peculiar covering. The bony matter has
been poured out on the fide of the cavity in a ftalaitic form.
(See note (@) at the end of the chapter.)

* This black vitreous matter is fometimes covered with a
cruft of a metallic fhining bronze colour ; particularly in the

domellicated
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§ 24. It is difficult to frame a claflification 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 cachalot and porpoife. They
may therefore be diltributed into the three clafles
of frront 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 T
‘bone, in animals which bave no upper incifors.
'Their number and form vary confiderably. In the
glires their cutting edge is formed like a chiflel,
particularly in the lower jaw, whence J. Hunter
called thefe animals “ fealpris dentata.”” 1In {ome
cafes, as the beaver, and the domeflic moufe, the
lower ones have remarkably long roots t. In the
hare there are two very fmall 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 Stonzus de
inauratione [pontaned dentium quorundam animalium in A lifer.

Suecic. vol. 3. p. 83, 1733-
% Sec note (P) at the end of the chapter.

+ 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 ta
the human ftruture 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 marwhal*, and the
tufks 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 thefe teeth; which is very vifible in the
tiger.  The canine tufk of the babiroufla, which are
very long, and recurved fo as nearly to defcribe a
complete circle, prefent the moft curious ftruure.
Their utility to the animal, appears quite oblfcure,
when their length, dire&ion, and fmallnels are con-
fidered. The {mall canine teeth, which are fituated

—

* I mult refer to the sth part of my * Delineation of Suba
Jedls, relating to Natural Hiflory ;7 for what is there faid on
the queftion, whether the nmarzvha/ has really one or two
of Jthcli: tecth. (Sec note (R) at the end of the chap-
LET Ja

juft
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them bicufpides, and reftrits the name of malares t6
the latter =. 3

The molar teeth of fere have the 'cmw_n €n-
tirely covered with enamel *; while in feveral™
glires, in the folidungula, pecora®, and moft balene,
bony fubftance may be feen at the extremity nfthf:
tooth, intermixed in a tortuous line with vertical
produttions of enamel * *. In many animals, which

® [ find, that the difference between the bicufpides and
“molares, is noticed in the firft- anatomical compendium,
which was compiled from human bodies, viz. the celebrated
Anatomia partium Corp. human. written by Monpini in the firlt
half of the fourteenth century. For he enumerates in each
jaw four ¢ maxillares,”” and fix * molares,’” befides the incifor
and canine teeth, p. 370, of the claffical edition, which is
accompanied with BerExear’s Commentaries. I have alfo
found, that this diftin&ion of the two kinds of grinders, is
moticed in that famous volome of admirable anatcinical
drawings, by the inconiparable Leonarno pe Vinci, which
is preferved in his majefty’s library.

% This is the cafe al{o in the monftrous foflile animal incogni-
tum of the Ohio (mammut Ohioticum), which has been called
the carnivorous elephant. See the 2d part of “ Delineations
of Suljedls relating to Natural Hiflory, tab. 19,

- 3 Ifay, © feveral ;> becaufe in fome, as the marmot, the
whole crown is covered with enamel.

. ** For the internal ftru@ure of the molar teeth of pecora,
g:e Howimaxs de Offibus Foffilibus, in the Commentar. Reg. Sos.
Scient. Gitting. t. 2. p. 263. And ScHREGER, in ISENFLAMM
and Rosenmurrer’s ** Contributions fowards Anatomy,” vol. 1,

* The fpecifically different forms of the layers of enamel,
in the African and Afiatic eiephants, may be feen in the © De.
fincations,”” &c. part 2. tab. 19.

* See note (S), at the end of the volume,

D ' feod
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teed on grafs, and do not ruminate, as the folidun-
gula and the elephant, the broad crowns of the
grinding teeth lie chiefly in an horizontal direc-
tion towards each other. In moft pecora, on the
contrary, their furface, which forms a zig-zag line,
is oblique; the outer margin of the upper teeth,
and the inner margin of the lower teeth, being the
moft prominent. In moft predacious animals, par-
ticularly of the lion and dog kind, the crowns of
the molar teeth are comprefled, and terminate in
pointed procefles, the lower ones fhutting within
the upper; fo that in biting they interfett each
other, like the blades of a pair of {ciffars, in conlfe-
quence of the firm hinge-like articulation of the cy-
lindrical condyle.

§ 28. Certain claffes of the teeth are entirely
wanting in fome orders, clafles, and genera of qua.
drupeds ; as the upper front teeth in the pecora, the
lower in the elephant, both in the African rhinoceros,
and the canine in the glires. In other inftances,
the different defcriptions of teeth, particularly the
canine and molar, are feparated by confiderable in-
tervals ; this happens in the Jor/e and bear. There
is Do animal, in which thefe parts are of fuch equal
height, and fuch uniform arrangement as in

man *.

i

® See note (T), at the end of the chapter.

5 2q.
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§ 29. The want of fatisfattory obfervations *,
prevents us from faying much on the change of the
teeth, particularly in wild animals. Some erroneous
opinions of former times, as, for inftance, that the
domefticated pig changes its teeth, and that the
wild animal does not, hardly require an exprefs
contradi®ion in the prefent day. During the time
of change in the fere, particularly in the dog and
otter, the number of their canine teeth often feems
doubled ; fince the permanent ones cut the gum,
before the deciduous have fallen out. Apes, like the
human {ubje@, have no bicuipides among the de-
ciduous teeth : but there are, inltead of thefe, two
proper molares on either fide of the jaw *. The
change of the teeth takes place in the e/epbant, in a
very remarkable manner. The new permanent
tooth comes out behind the milk tooth **; the ver-
tical layers of which are gradually removed ¥/, as
the formation of the latter advances ** *. There is,

however,

—

3 See the detailed defcription of the change of the teeth
in the horle, by T'enon, ' Sur une Methode particuliére d'etudier
P Anatomic, in the Mem. de I Inflitut. National, t. 1. p. 5§58, §

% In the fkull of a young orang-outang of Bogneo, which I
poflefs, through the kindnefs of Mr. Van Marum, there are
no bicufpides.

# This is excellently feen in the cranium of a young
African elephant, belonging to the mufeum of the Academy.
1 See Prof. Brueman’s remarks on this fubje®, in Van
AANEN, Dif. de dbforptione Solidorum. Lugd. Bat. 1794.

* See note {U), at the end of the chapter.
® I have given a drawing in the Peterfburgh Prize Dif:
D 2 fertation
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however, perhaps no animal of this clafs, in which
the firlt appearance, and fubfequent removal of the

deciduous teeth take place, at o late a period of life
as in man.

§ 30. The crown * of the tooth is gradually
worn down by the aét of maftication, and receives
from this caufe, a kind of polithed furface, which is
efpecially obfervable in the canine teeth of the pig
and bigpopotamus. = The age of the horle is deter-
mined by the appearance of the front teeth.

§ 31. From the head of mammalia, we proceed
to confider the trunk, according to its divifion into
the three principal parts of /pine, pelvis, and ches.
The former of thele is the molt conftant pare of the
fkeleron ; as it belongs to all red-blooded animals
without exception, and is not found in a fingle
white-blooded one.

Jertation on Nutrition, 1759, 4to0. of the peculiar formation of
thefe vertical layers in the molar teeth of the elepbant, before
they appear through the gum ; and particularly of the man-
ner, in which the enamel exudes frain the bony fubftance in
fmall molecujae.

+% Hénce it has been obferved in the gliresy that when th:

upper or lower pair of incifors is loft, the oppofite teeth grow
out to a monftrous lengeh. = A fimilar growth takes place,

when thefe animals are confined to foft food. See MorTox's

Natural Hiflory of Northamptonfbire, p. 445.3 and ACHARD’s

Chymico-phyfical Writings, p. 161, {SfE note ['Q_]s at the end |
of the chiipter}. =i . I

.L R R
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'§ 32, It is remarkable, that the animals of this
clafs conftantly agree in the number of their cervi-
cal vertebree.  The giraffe, or the horfe, have neither
more nor fewer than the mole or ant-eater. They
are always feven, as in the human fubject. An un-
expef‘ted irregularity has been difcovered by Cu-
viER in the three-toed ﬂarb, it has nine vertebre
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 atlas
is diftinguithed in the fere by its immenfe {trength,
and by the vaft fize of its tranverfe procefles *:
the vert. dentata is equally confpicuous for its
fpinous procefs 1.

¢ 33. The number of dorfal vertebra is de-
termined by that of the ribs, which will be {fpoken
of prefently. In the long-necked quadrupeds, as
the' horfe, giraffe, camel, and other pecora, as well as
in thofe animals whofe head is very heavy, as the
elephant, the fpinous proeefles of the anterior dorfal
vertebrz are exceedingly long, for the attachment
of the great [ufpenfory ligament of the neck (/iga-
mentum nucha ).

* See note (V), at the end of the chapter.
4 The conneflion which this ftru&ure has with the teeth

and jaws of thefe rapacious animals, is pointed out by
W Eultachius, De Dentibus, p. 86.

t See note (W), at the end of the chapter.

D 3 § 34
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by a thin fharp edged plate, formed by the union
of its fpinous proceffes*. As the cetacea have no
pelvis, they cannot be faid to poflefs a facrum.

§ 36. The os coccygis is prolonged, fo as to
form the tail of quadrupeds; and confifts therefore,
in many cafes, of a great number of vertebree. In
the cércopithecus morta there are.22; in the cerc.
panifeus 325 in the two-toed ant-eater 41%. (See
note (Y), at the end of the chapter.)

§ 17. The offa innominata, together with the
facrum, conftitute the pelvis . There ig ground
for affirming, although the aflertion may appear pa-
radoxical, that no animal but man has a pelvis;
for in no inftance have the bones of this part that
bafon-like appearance, when united, which belongs

* A fomewhat fimilar firudture is found in the armadille 3.
in which animal, the whole pelvis has a very anomalous for-
mation. Its fkeleton, which is altogether very curious, is ac-
curately deferibed by WiepEManN, in his *¢ Adrehives of Zoology
and Zootomy,’” 1 vol. p. 106. There is alio a delineation of
the fkeleton of an armadillo, prefixed to the 8th chapter of
CueseLpen’s Offcography.

* When an opoffum or monkey lofes a portion of the tail,
(an accident which has often led to confufion in determin-
ing the fpecies) a peculiar knotty excrefcence, fometimes of
a carious appearance, takes place at the truncated extremity.,

¥ B. G. ScurEGERr, Pelvis Anim. Erutorum cum Humand
Comparatio.  Lip{. 1787. 4to. AvrsnrirTH et Fiscuer,
Obfervations de Pelvi Mammalium. "Lubing. 1798-g,

D 4 to
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to the human fubjeét. Thofe apes, which moft
nearly refemble man, have the offa innominata much
elongated ; and in the elephant, horfe, &c, the
length of the [ymphyfis pubis detraéts from the
relemblance to a bafon. In fome inftances, as in
the beaver and kangareo, the offa pubis are not
united by fynchondrofis, but confolidated into one
piece by a bony union *, They are, on the con-

trary, feparate in the ant-eaters, in the fame manner
as they are found in birds. The cavity of the pelvis,

is fo narrow in the mole, that it cannot hold the
organs of generation and neighbouring vilcera,
which lie therefore externally to the offa pubis.
In the kangaroo ', and other marfupial ** animals, the
{uperior, or rather the anterior margin of the ofla

pubis, is furnithed with a peculiar pair of fmall

bones, (‘offa marfupialia, ot cornua pelvis abdeminalia_)
fomewhat diverging from each other, and running
towards the abdomen. They have an elongated
dnd flattened form, and belong exclufively to thefe
animals. But in the Philof. Tranl. of 1802, it is

4 E. Home, On the Mode of Generation of the Kangaroe.
Philof. Tranfaé. 1795.

' #* DAUBENTON, vol. 10, tab. g8+ (I referhere, and in other
places, where a fimilar quotation oceurs, to the original 4to.
edition of Buffon’s work. It cannot, with propriety, be
quoted under the name of Buffon, fince it is well known,
that the zootomical part was furnifhed by Daubenton, and
has been omitted in'moft of the fubfequent editions. ) ,

# See note (Z), at the end of the chapter.

3 ftated
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flated by Mr. Home, that the ornithorhynchus has
fomething of this kind. They fupport the abdo-
minal pouch in the female, but are alfo found in
the male; at leaft in fome fpecies®. Cetaceous
animals. have no hind ‘feet, nor offa innominata,
confequently no pelvis: they have, however, a pair
of finall bones at the lower part of the belly, which,
fnn}* be compared to the ofla pubis *°

$ 38 . The tharax in moft; if not afl animals of
the clafs mammalia, is parrower, and on the con-
trary, deeper from the.fpine to the fternum, than in
man. The lefs. marked flexure of the ribs of ani-
mals, and the elongation of their fternum give rile
to this peculiarity. 'The long legged animals, as the
giraffe, and thofe of the {tag kind, pofiefs this keel-

¥ This is one of thole inftances, illuftrating the fubje& of
the nifus formativus, which occur fo abundantly in ZOOLOM Y.
It fbews; in the fun&ion of generation, an union of the telog-
logical and mechanical .Pl.'jll-cipif:ﬁ, which were formerly thought
to be incompatible with each other. The formatien of this
anomalous pair of bones, for the purpofe of fupporting the
abdominal pouch of the female, is a clear inftunce of the
teleological principle, thatis, it fhews a peculiar part, formed
for a certain purpofe. Their exiitence in the male, where
the end and purpofe of their formation do not exift, fhews
the mechanical principle ; as if they had been merely framed,
in compliance with fome general model, for the flructure of
the fpecies.

* Roxoever, De Pifeibus, p. 461, Tyson’s dnatomy of a
.Parpw: London, 1680, p. 23.

like
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procefs, almoft refembling a pluughfharc,'lying un-
der the cervical vertebrz,and parallel with them.
(See the note (Bb) at the end of the chapter.)

§ 41. We proceed to fpeak of the extremities,
as they are called, which, although they vary con-

fiderably in the clafs of mammalia, may, on the
whole, be compared to thole of man in their chief

component parts,and in the mode ** in which thefe
are connelted together. (See note (Cc) at the
end of the chapter).

§ 42. The clavicle has been faid, even by fome

T -

E

terms awlerior, poflerior, fuperior, ard inferipr are always ap-
plied to quadrupeds with a reference vo the horizontal pofi-
tion of their body. Confequently the term amferior defig-
nates thofe parts, which, in the ere& pofition of the human
body, are fuperior ; and fo of the others.

- 5 The paflages of AristoTLE, Hif. Anim. 2. 1. and de In-
#¢ffu Anim. c. 11. and one of PLuwy ii. 102. have given rife
to the fingular miftake of fuppofing that the elbow and knee
of quadrupeds are bent in a diredion exaétly oppofite to
that of the human fubje&. The error muft have arifen
from the fhortnefs of the thigh and arm bones, which lie
clofe to the trunk, particularly in long-legged quadrupeds,
and do not proje& freely as in man, the guadrumana, the lear,.
the elepbant, &c. Hence the different bones of the extremi-
ties in thefe animals, have been compared to fuch parts in
the human body as do not in reality correfpond with them.
See on this fubje@® Fas. as aquaresp, de mocu locali anima-
Gum fecundum totum, in his Oper. Anat. p. 143, ALsinus’s ed.
and Bartuez des mouvemens progre/fifs de I Homme in the Four-
nal des Seawansy Janvary 1783. p. 34.
' excellent
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excellent modern zoologilts, to be confined to-
Linnmus’s order primates (in which he includes
man, the quadrumanous animals, and bats ) : but it
exilts in a great number of mammalia ¢ befides
thefe : particularly in fuch quadrupeds, as make
much ufe of their front extremities; either for
holding objetls, as the fguirrel and beaver ; or for
digging, as the mole ; or for raking the ground, as
the ant-eater and hedgehog ** ; or for climbing, as the.
Sloth.  Many other amimals have, in its place, an -
analogous fmall bone, merely connected to the
mulcles *°, and called by Vicq-p’Azvyr os clavicu-
kare to diftinguifh it from the more perfeét clavicles.
This is the cafe with moft of the fere *7, and fome
glires. Laltly, the form and relative magnitude
of the true articulated clavicles are fubject to great
variety., They are exceflively long in the barss.
Thofe of the orang-outang have the greatelt re-
femblance to the human fubje&. In the fwo-zoed

7. G, Haask, Comparatia clavic. Anim. brut. cum bumanis,
Lips. 15606, 4to. Vico-d" Azvr fur les clavienles and les os
clavicy in Mem. de I’ Acad. des Sciences, 1785,

s The ufe of the clavicles in fome of the animals here
enumerated is well pointed out by Fas. Hitparnus in his
«« Short Defeription of the excellence of dnatomy.”  Bern. 1624-8.
p. 219. _

s6 Hence SERAE compares it to the fefamoid bones. See
his  Werks relating to Natural Hiflery.”” Naples, 1766, 4to.

. eq ”
g 1 Pavas Specilegia Zoologica, Falci. 14. p. 41.

ant-eater
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“ant-eater their form is that of a rib: their figure
is moft anomalous in the mole, where they are near-
1y cubical. They are entirely wanting in the long-
legged quadrupeds with keel-fhaped cheft ; viz the
pecora and  folidungula ; as well as inthe cetacea.
(See note (D d) at the end of the chapter).

§ 43. The feapula exifts in all red-blooded
animals, which have anterior extremities, or fimilar
organs of motion: confequently in both clafles of
warm-blooded amimals without exception. The
~ form of this bone varies much even in mammalia ;
and particularly the relation which its three fides
bear to each other. This depends on the pofition
of the bone, which is determined by the general
form of the chelt. The margin, which is turned to-
- wards the fpine, is the fhortelt in molft of the proper
quadrupeds; particularly the long-legged ones with
narrow cheft; in whom the fcapule lie on the
fides of the cheft. In {ome, as the elepbant, the
chiroptera, molt of the quadrumana, and efpecially
in man, this margin is the longeft. The feapula
of the mole has a completely anomalous figure,
almoft refembling a cylindrical bone. The cora-
coid procefs, and acromion, the two chief projec-
tions of this bone are ftrongeft in fuch animals

as have two long clavicles ; which might have been
inferred a priori.

§ 44
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§ 44. The remarkable varieties of the anterior
extremities, properly fo called, may be moft con-
veniently confidered according to the orders and
- genera of animals of this clafs. The bat and
the mole prefent the moft wide deviations from the
ordinary formation of thefe parts, The radius ** is
deficient in the fore-arm of the former; or at moft
there is only a flender fharp-pointed rudiment of
this bone ; their thumb is fhort, and furnifhed with
a hook-like nail : the phalanges of the four fingers,
between which the membrane of the wing is ex-
panded, are on the contrary extremely long and
thin, almoft like the {pines of a filh, and have no
nails, The flying fquirrel bas a peculiar fharp-
pointed bone at the outer edge of its carpus, con-
neted to that part by means of two finall round
bones; and inclofed in the lateral expanfion eof
the integuments. The form of the os humen in
the mole is altogether unparalleled ; it is thin in
the middle, and furprifingly expanded at either ex-
yremity. The fhovel-like paw of this animal is
provided with a peculiar falciform bome ; lying at

3¢ T have feen a foffil preparation in the cabinet at Nuggwm-
sE%G, which formerly belonged to Hacen, confifting of
three flender tubes articnlated to each other length=wife,
and fuppo{'ﬂd to be the petrified wing of a bird. TFrom ob-
ferving the fimplicity and thinnefs of the middle tube, I
fhould not hefitate in afcribing it to a large Afiatic bat.

the
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the end of the radius. The phalanges of the fin-
gers are furnifhed with numerous procefles ; and
have moreover fefamoid bones; all which, by in-
creafing the angle of infertion of the tendons, con-
tributes to facilitate mufcular motion.  The animals
with divided claws and hoofs have fome peculiarities
in the metacarpus and metatarfus. In the pig thefe
parts confilt of four cylindrical bones. In the
pecora before birth, there are two lying clofe to-
gether ; but they are afterwards formed into one
by the abforption of the feptum . The horfe has
a fingle bone (gamba, VeceTius ;3 in French /e
«anon, in Englith the cannon bone or fhank bone, J
with a pair of much fhorter and immoveable ones,
attached to its pofterior and lateral parts, and
firmly united toit, ("les poingons or os epincux, f2yloid
or fplint bones ). 'The main bone only is articulated
to the pajiern, which may be compared to the firlt
pbalanx of the human finger ; as the coffin bone
refembles in fome degree the third ® phalanx ;
which fupports the nail. This laft phalanx is very
various in its form, according to correfponding vari-
ations in its horny coverings ; which may confift of

| —

® J. B. Covovro De Metamorphofi duorum Offium Pedis in Qua-
drupedibus aliguot, Bonon, 1765, 4to. and Fouceroux in the
Mem. de I' Acad. des Sc. 1772, p. 520,

“ See Stupss’s molt excellent Anatomy of the Horfe.”
tab. 1.

a flat
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the two pofterior phalanges of their toes are re-
markably curved in their fhape; which enables
them to hold the branches of trees more firmly,
and is in the fame degree unfavourable to the per-
formance of progreffion in an erett pofition. Ce-
taceous animals have no bones in their tail fins;
but they have a bony compages in their ‘thoracic
fins, which completely refembles the front extre-
mities of the feal ®. See note (F f) at the end of
the chapter.

Additional Notes to the Second Chapter.

(A) The bones of the head, in birds, are joined
either by the f{quamous kind of future ; or by the
mere appofition of their margins: which fpecies
of union is termed Aarmonia. But they are foon
confolidated into a fingle piece.

(B) The fphenoid bone is often divided into two
parts in the guadrumana ; one of thele forms the
lefler alee, and anterior clinoid proceffes ; the

—

“ This is alfo the cafe with the manati (walrus) whofe
front extremities were formerly taken for Siren’s hands, thus
i BarTroL N Hiflor, Anat. Cent. 2. p. 188.

E greater
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greater ale, the polterior clinoid proceffes, and
bafilar foffa are formed by the other portion.

The two parietal bones form a fingle piece in
the bat-kind. The fame circumftance occurs in
the carnivora, in the pig, tapir, hippopotamus, and
horfe,

The frontal and parietal bones of the elephant
become confolidated, 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, bippopotamus, tapir, horfe, feal, walrus,
and the rodentia 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 horfe ; alfo
in the ruminantia and rodentia. It is fo com-
pletely feparated in the cefacea, as to be attached to
the cranium only by foft parts. In the elgphant,
where the other bones are coufolidated into one
piece, this remains diftinét.

" The cranium of the mammalia poffefles the fame
foff at its bafis, as are found in the human f{ub-
je& : they are however much fhallower; and the
eminences, which define them, are much lefs
firongly marked than in man. This difference ?s
very perceptible even in the fimie, where the EH":_TI--_

ties
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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, whofe general f{tructure deviates more
confiderably from that of man. Thofe mammalia,
which have the occipital foramen fituated at the back
of the head, muft have the foffe cerebelli moved
upwards ; hence that margin of the foflee, which
is pofterior in man, paffes acrofs the upper part
of the back of the head in thele animals. The
bony projections, 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 reccives the two optic
" nerves.

The foramen rotundum is fometimes abfent, its
place being fupplied by the fpheno-orbitary fiffure,
(foramen lacerum) e. g.~in the elephant and horfe.
T'he 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
i 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 exift in the radem‘f:;}
but the artery enters at the opening between the
fphenoid and temporal bones,

E32 The
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The ftruéture of the cranium prefents a very re«
markable fingularity in the elephant. Its two tables
are [eparated from each other to a confiderable
extent, by numerous bony procefles; between
which are formed a vaft number of cells, com-
municating with the throat by means of the
euftachian tube, and filled with air, inftead of the
bloody or medullary fubftance, which occupies the
diplée of animals. Theufe of this ftructure in
increafing the furface for attachment of thofe large
mufcles, which belong to the lower jaw, probofcis
and neck ; and in augmenting the mechanical
power of thefe mulcles by removing their attach-
ments to a greater diltance from the centre of
motion has been very ingenioufly explained by
Camper ("Euvres, tom. 2 ). Thele advantages
are attained by the cellular ftruture, which we
have juft defcribed, without augmenting the weight
of the head, and this precaution is particularly
neceffary in the prefent inftance, as the head is
on other accounts more heavy and mafly in this
than in any other animal. The aircells of birds
in general, and particularly thofe which pervade
the cranium in the gfrich, eagle, and owl prefents
examples of a fimilar formation, attended with the
fame ules ; viz. thofe of increafing the bulk and
ftrength of the bone, and diminifhing its weight.

(C) The crifia occipitalis is a fharp and pro-
minent bony ridge, projeting from the upper ani
: back:
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back part of the cranium in mammalia, chiefly for
the attachment of the temporal muicle.

The fize of the temporal fofla, depends upon the
magnitude of the mufcle, which it contains. Hence
it is larger in the carnivora than in any other or-
der ; not only occupying the whole fides and upper
part of the cranium, but being ftill further increafed
by prominent bony ¢iff#, 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 {trongly 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 %ind, and in the other pachydermata.

The occipital crifta is found where the others do
not exifl; 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
erett, 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 DauBenTOw, is only
of three degrees.

E 3 Quadrupeds,
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Quadrupeds, which go on all-fours, have the oce

cipital foramen and condyles fituated farther back,

in proportion as the face is elongated. T hat open-

ing, mnfiead of being nearly parallel to the horizon, |

torms a confiderable angle with it; which, mea-
lured, according to DauBENTON, is of go degrees
in the horfe. The weight of the head in thefe ani-
mals, is not“therefore fuftained by the fpine; but
by a ligament of immenfe ftrength, which is either
entirely deficient, or fo weak, as to have its exift-
ence difputed in the human fubjet. This l/igamen-
tum nucha, or cervical ligament, arifes from the {pines
of the dorfal and cervical vertebrze, (which are re-

markably long for that purpofe) and is fixed to the
middle and pofterior part of the occipital bone.

It is of great fize and ftrength in all quadrupeds,

but moft particularly in the elepbant ; where the vaft

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 dilengaging and throwing up the earth.
Animals of the genus fimia and lemur hold a

middle rank between man, who is conftantly erect,
and quadrupeds, whole body is fupported by four
extremities. Their ftrutture is by no means cal-
culated, like that of man, for the conftant mainte-
nance of the eret pofture; but they can fupport it

with greater facility, and for a longer time than

other animals. Hence, in the orang-outang, the
| | occipital

'1

|
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occipital foramen is only twice as far from the jaws
as from the back of the head, fo that DAUBENTON's
angle is only of 372 It is fomewhat larger in the
other fpecies of fimie ; and meafures 47° in the

demur,

(E) The two organs, which occupy moft of the
face, are thofe of fmelling and tafting (including
thofe of maftication, &c.). In propostion, as thele
parts are more develéped, 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, malfticating, &c.; while
a fmall cranium, with a large face, fthew that thefe
proportions are reverfed.

The nature and charalter of each animal muft
depend confiderably on the relative energy of its
different funtions. The brain is the common
centre of the nervous {yltem. 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 refleéts 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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that, which conftitutes the reft of the nervous fyf-
em; or, in other words, in proportion as the or-
gan of the mind exceeds thofe of the fenfes. Since
then, the relative proportions of the cranium and
face, indicate alfo thofe of the brain, and the two
principal external organs, we fhall not be furprized
to find, that they point out to us, in great meafure,
the general charatter of animals; the degree of
inftin& and docility which they poffefs. Man com.
bines by far the largeft cranium, with the {malleft
face; and animals deviate from thefe relations, in
proportion as they increafe in ftupidity and fe.
rocity.

One of the moft fimple methods (though fome-
times indeed infufficient), of exprefling the relative
proportions of thefe parts, is by means of the facial
line, which has been already defcribed. This angle
is molt open, or approaches moft nearly to a right
angle in the human fubje& ; it becomes conltantly
more acute, as we defcend in the fcale, from man;
and in feveral birds, reptiles, and fifhes, it is loft
altogether, as the cranium and face, are completely
on a level. The idea of ftupidity is affociated, even
by the vulgar, with the elongation of the fnout:
hence the crane and fnipe have become proverbial.
On the contrary, when the facial line is elevated by
any caufe, which does not increafe the capacity of
the cranium, as in the elepbant and owl, by the
cells, which feparaté the two tables, the animal ac-

qulres a particular air of mtelhgence, and gams the
credit

e i s i AN o il S e il
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credit of qualities, which he does not in reality pof-
fefs. Hence the latter animal has been felected as
the emblem of the goddefs of wifdom. The in-
valuable remains of Grecian art fhew, that the
ancients were well acquainted with thefe circum-
flances : 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 go degrees
in the reprefentation of men, on whom they wifhed
to beftow an auguft character. 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 fubjec, and of the quadru-
mana ; as various circumfitances affe& 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, and
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 bare,
&c., the nofe occupies fo large a fpace, that the
cranium is thrown quite back, and prelents 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 interfé&ing
it by another, which touches the anterior margin

of

——
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of the upper alveoli, and the convexity of the cra-
nium (whether the Iatter point be concealed by the

face, or no).

European infant - 9c°
adult - 85
Adult negro - 70
Orang-outang - 67
Long-tailed monkies iy 65
Baboons - 40 to 30
Pole-cat - - 31
Pug dog 2 35
Maftiff ; the line paffing alung the
outer furface of the fkull AT
De inner d* - 30
Leopard ; inner furface 23
Hare - - 30
Ram - - 30
Horle - = 23
Porpoile - - iy 2

In the 3d and 4th tables of Cuvier’s Tablean
Elementaire de I’ Hiffoire Naturelle, the crania of fe-
veral mammalia are reprelented in profile ; fo as to
afford a fufficient general notion of the varieties in
the facial angle. A fimilar comparative view, in
one plate, is given by WHITE, in his account of the
Regular Gradation, &c. from the work of Camper.

A vertical fection of the head, in the longitudinal
direction, fhews us more completely the relative
proportions of the cranium and face. In the

Eurgpean, the area of the fe€lion of the cranium is
four
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four times as large as that of the face; the lower
jaw not being included. The proportion u.f t'he
face is fomewhat larger in the negro: and it in-
creafes again in the orangoutang. Thearea of the
cranium 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 ; nearly triple in the bippopotamus ;
and almoft four times as large in the borfe. In
reptiles and fifhes, the cranium forms a: very in«
confiderable portion of the feftion 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 juft mentioned, forms in the
human f{ubjeét a triangle ; the longelt fide of which
is the line of junction between the cranium and
face. This extends obliquely backwards and down-
wards, 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 fhorteflt of the
three. The face is fo much elongated, even in the
Jimie, that the line of jun&ion of the cranium and
face is the fhorteft fide of the triangle; and the
anterior one the longeft. Thele proportions be-
gome {till more confiderable in other mammalia,

(F) The
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(F) The want of the os intermaxillare has been

regarded as a chief charatteriftic of the human fub-
je€t; as one of the leading circumitances, which
diftinguith man from other mammalia. That this
bone is really wanting in man muft be allowed,
notwithftanding the doubts of Vicq p’Azvr. The
well-known tranfverfe {lit, behind the alveoli of the
- incilors in the human foetus, would form a very
flight and remote analogy between the human
ftructure, and that of animals: and, when we con-
fider, that the fuperior or facial furface of the max-
illary bones, fo far from being marked by any future,
does not even bear a flit like that of the inferior
part, it muft be put entirely out of the queftion.
That all other mammalia poflefs this bone, is not
quite fo clear, as that man has it not, The excep-
tions occur in the quadrumana. In addition tq
thofe which the author has ftated, it may be ob-
ferved, that the head of an oramg-outang, in the
HunTERIAN MUuseum, which pofleffes all the other
futures, wants thofe, which feparate the intermaxil-

lary bone: that Tyson did not find this bone in his

{pecimen of the animal, which was very young,
(fee his Anatomy of the Pigmy) and that it did not
exift in a cranium, which was delineated by Dau-
sENTON. 1 have alfo feen the crania of other
monkeys, where the other futures were all perfet
and diftin¢t, which did not poflefs this bone.

(G). The zygoma is wanting in the ani-cater ;
where
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where the temporal and m¢lar bones have only a
flight projection inftead of the ufual zygomatic pro-
cefs. This circumftance is fufficiently explained by
the want of teeth, and the confequent want of maf-
tication. The zygomatic future is fo obliquein the
carnivora, that the temporal bone forms the whole
fuperior margin; and the os malz, 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
muflcle ; while one of the former defcription thews
that the mafleter is large. Both thefe curvatures
are confiderable in the carnivora,

(H) The interval between the orbits is always
fmaller 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, thefle 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 carnivora, ro-
dentia, edentata, and pachydermata) the os mala
merely contributes to the formation of the zygoma,
without being connected to the frontal or {phenoid

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 feparation is obferved between the procefs of the
frontal bone, and the antler. This becomes more
and more diftinétly marked, until the conneftion
1s 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 ftru@ure of the part at this time is foft and
cartilaginous ; it is immediately invefted by a true
periofteum, 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-
je€ting bony circle at the bale 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-
riofteum 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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and by the manner in which that procefs is con-
netted to the articular cavity of the temporal bone;
we fhall find, as might have been expected, a clofe
relation between thele circumftances, and the kind
of food, by which an animal is nourithed, ‘Thus
the lower jaw of the carnivora can only move up-
wards and downwards, and is completely incapable
of that horizontal motion, which conftitutes ge-
nuine maftication. Hence thefe animals cut and
tear their food in a rude and coarfe manner, and
fwallow it in large portions, which are afterwards
reduced by the folvent properties of the galtric
juice. Such mammalia, on the contrary, as live on
vegetables, have, in addition to this motion, a power
of moving the lower jaw backwards and forwards,
and to either fide; fo as to produce a grinding ef-
fect, which is neceflary for bruifing and triturating
grafs, and for pulverifing and comminuting grains.
in all thefe, therefore, the form of the condyle, and
of its articular cavity, allows of free motion in almoft
every direction. The teeth may be compared, in
the former cafe, to fciflars; in the latter, to the

ftones of a mill.

(L) The teeth of the human fubject {feem to be
defigned for the fingle purpofe of maftication; and
hence an erroneous conclufion might be drawn,
that they ferve the fame office in other animals.
Many exceptions, however, muf{t be made to this

general rule. Some mammalia, which have teeth
8 for
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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 tu/ks of the elephant, bippopotamus,
walrus, and manati. The large and long canine
tecth 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
afift in the rude laceration which the food under-
goes previous to deglutition.  The feal, the porpoife,
and other cetacea, as the cachalot (phyfeter macroce-
 phalus) have all the teeth of one and the fame
form; and that obyioufly not calculated for malfti-
cation. They can only affift in fecuring the prey,
which forms the animal’s food,

(M) Animals of the genus baleena (the proper
whales) have, inftead of teeth, the peculiar fub-
{tance called wwbalebone, covering the palatine fur-
face of the upper jaw: this relembles in its com-
pofition hair, horn, and fuch matters.

The lower furface of the upper jaw forms two
inclined planes, which may be compared to the roof
of a houle reverled ; 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 parallel to
each other, and exift to the number of two or three
hundred on each of the furfaces. They are con-
néected to the bone by the intervention of a white
ligamentous fubltance, from which they gruw-;

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 [ubftance; 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
hyfrix 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
fubltance adhering to the gum. There are like-
wile two horny proceffes 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 maflicated.
In the o. hyfrix, there are fix tranfverfe rows of
pointed horny procefles at the back of the palate;
and about twenty fimilar horny teeth on the cor-
refponding part of the tongue.

Mr. Home in the Philof. Tranf. 18c0, part 2.
1802, parts 1 and 2. -

(N) The fubftance compofing thele tufks, and
commonly called ivory, is certainly different from.
the bone of other teeth. It is, generally fpeaking, §f
mote hard and compa& in its texture. The ivory Ji
of the elephant’s tufk is diftinguithed from alll
others by the curved lines, which pafs in differenttjt

- directionss
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dire&tions from the centre of the tooth, and form
by their decuflation, a very regular arrangement
of curvilinear lozenges. It foon turns yellow from
expolure to the air, The tufk of the hippopota-
mus is harder and whiter ; and confequently pre-
ferred for the formation of artificial teeth. In the
walrus, the interior of the tooth is compofed of
fmall round portions, placed irregularly in a fub-
{tance of different appearance, like the pebbles in
the pudding f{tone; and the molar teeth have a

fimilar firucture.

(O) The faés, which the author has here re-
counted, have been fome times brought fﬂrwar#
in order to prove the vafcularity of the teeth; a
doélrine, which is refuted by every circumftance
in the formation, ftrufture, and difeales of thefe
organs. It may be firlt obflerved, that the ap-
pearances exhibited by the teeth in queftion, are
by no means what , we fhould reafonably expet in
fuch a cafe.. When a bullet has entered the fub-
ftance of the body, the furrounding lacerated and
contufed parts do not grow to the metal, and be-
come firmly attached to its furface, but they in-
flame and fuppurate in order to get rid of the
fofiending maffer- If the ivory be vafcular and
}fenfible, why do not the fame procefles take place
Ain ic? E

We can esplain very fatisfaorily how a bullet
may enter the tufk of an elephant, and become

ra imbedded
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imbedded in the ivory without any opening for
its admiflion being perceptible. It will be fhewn
in a {ubfequent note, that thefe tufks are conftantly
growing during the animal’s life, by a depofition
of fucceflive laminz within the cavity, while the
outer lurface 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 itscavity, and lodge in
the flighteft 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 fufficient 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 mult have:
happened in a cafe where a {pear-head was found.
in an elephant’s tooth. The long axis of thci. .
foreign body correfponded to that of the cavity
No opening for its admiffion could be difcovered

an
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and it is very clear, that no human f{trength could
drive fuch a body through the fide of a tulk
| Philofe Tranf- 18o1. part 1.

|

(P) The front teeth are the incifores, or cutting
teeth ; the primores of Linn£Us. The corner teeth
are the canini ; laniarii of LinN&EUS ; cufpidati of
Mr. HunTer., The back teeth are the MoLARES
or grinders. The term of fu/ks is applied to fuch
teeth as extend out of the cavity of the mouth.

(Q) The ftruture of the incifor teeth, in the
rodentia, deferves attention on feveral accounts.
"They are covered by enamel only on their anterior
or convex [urface, and the fame circumftance holds
good with refpectto the tutks 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

LAKE has obferved (Effay on the Structure, €5c.
of the Teeth, p. 212), the opinion that the enamel
1s formed by the procels of cryftallization.

The incifor teeth of thefe animals are ufed in
cutting and gnawing the harder vegetable fub-
ftances ; for which their above-mentioned fharp
edge renders them particularly well adapted.

ence Cuvier has arranged thefe animals in a

r3 particular
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tooth 3 and can by ne means furnith an argument
for the exiftence of veflels in the fubitance of the
part.

We cannot help being ftruck with the great
fize of thele tecth, 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 jn the front of the mouth, the pofterior
extremity is behind all the grinding teeth. No
animal exhibits this ftruture better than the rat.
The beaver alfo affords a good fpecimen of it on a
larger fcale. It has been drawn in this animal by
BrLake, (Effay on the Structure, &c. of the Teeth,
tab. 9: fig. 3.) The tooth does not extend fo far
1n the upper jaw; it is there implanted in the inters
maxillary bone, and terminates over the firft
grinder. |
- The obfervations which have been made refpe@-
ing the conftant growth of the incifor teeth of the
ghires, will apply alfo to the tufks of the elephant,
Thefe are hollow intermﬂly, 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 fradture of the tufk,
and confequent laceration of the veflels of the
pulp. The tutks of the hippopotamus, and probably
all other teeth of this defcription grow in the fame
manner. Farther and more accurate obfervation
may hereafter fhew, that the fame mode of growth
obtains alfo in other claffes of teeth, when they are
expofed to great fri€tion. 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
uppet part is being worn away in maftication ; and
the proper fang is not added till long after. Hence
we can never get one of thefe teeth in a perfett
ftate, for if the part out of the gum is complete,
the reft of the body is imperfect ; and there are
no fangs: on the contrary, when the fangs are
formed, much of the body has been worn away in
maftication. Braxg allo afferts that this ftruture
is found in the grinders of the beaver, p. 99.
tab. 9. fig. 4 | | 1

(R) This animal is found fo conftantly with
only one tufk, that it has been called in common
language, the feg-unicorn ; and LINNZUS has even
given it a fimilar appellation, that of monodon. Yet
there can be no doubt that it poflefles originally

two of thefe; one in either jaw bone: and that
/in | which
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which is wanting, muft have been loft by fome
accidental circumitanc, as we can ealily [uppole,
(Suaw’s Zoologgy, vol. iie p. 473.) Thele tuiks
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
fubftance, 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 fubjeét.
The immenle foffil grinders of the animal incogni-
tum or mammoth have a fimilar diftribution of-this
fubftance.

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 la(t-mentioned ani-
mals a third component part, differing in ap-
pearance from both the others, but refembling
the bone more than the enamel. BLaxke has dil-
tinguithed this by the name of crufa petrofz;
and Cuvier calls it cement,

The phyfiological explanation of this difference
in ftru&ure 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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their grinding teeth is by no means calculated for
grinding ; and as the articulation of the jaw ad.
mits no lateral motion, the molares, of which the
Jower are overlapped by the upper, can only aét

like the incilors of other animals. The food of

graminivorous quadrupeds is fubje to a long
procefs of maftication, before it is expofed to the
action of the ftomach. ' The teeth of the animals
fuffer great attrition during this time, and would be
worn down very rapidly but for the enamel, which
is intermixed with their {ubftance. As this partis
harder than the other conftituents of the teeth, it
refilts the attrition longer, and prefents the ap-
pearance of prominent ridges on the worn furface,
by which the grinding of the food is much facili
tated.

The diftin&ion of the three fublftances is feen
better in the tooth of the elephant than in any
animal. The beft method of difplaying it is by
making a longitudinal vertical fetion, and polith-
ing the cut furface. The crufta petro/a will then
be diftinguithed by a greater yellownefs and opacity
in its colour; and by an uniformity in its ap-
pearance, as no laminz or fibres can be diftin-
guifhed.

The pulp of a grinding tooth of a graminivorous
quadruped is divided into certain conical procefles,
which are united at their bafes.  Thele vary from
two to fix inthe bor/z and cow.  On thefe the bone

of the tooth is formed, as on the fingle pulp of the
X human
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human fubjeét, but it is here divided into as many
feparate thells, 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 allo join at their outer margins. Between
the procefles of the pulp other produions defcend
from the capfule in a contrary direttion; and
depofit, on the furface of the fhells, enamel dif-
tinguifhable by its cryftalline appearance, and hence
denomindted by BLARE cortex flriatus. "When -
thefe membranous produtions have formed their
portions of enamel, they fecrete the crufa petrofa
within the cavities left between thefe produétions 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 crulta 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.

It then we make a tranfverfe fetion of a grind-
ing tooth of the Aor/e or cow, the exterior furface
will be found to confit of an irregular layer of
crufta petrofa : 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 fubltance of the latter is penetrated
by two produttions of enamel ; in the interior of
each of which s crufta petrofa.

The crufta petrofa which fills thefe internal pro.
duclions 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 horfe. In the cow and fbecp thele
cavities are conftantly filled with the dark adven-
titious matter ; the crufta petrofa being confined to
the exterior furface of the tooth, and not exifling
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 thefe by four or
five points, which increafe into as many [mall
fhells; yet they unite without any procefles of
the capfule pafling down between to form internal
produdtions of the enamel. This fubftance is
however depofited in a very convoluted manner on
the bone of the tooth, fo that the fame end is
attained, as if produ&ions of the cortex firiatus
had exifted in the centre of the part. The crufta
petrofa fills up the irregularities of this waving line

of enamel. An horizontal feclion of {uch a tooth

prefents the three fubftances arranged within each -

other :

S
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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
enamél in their centre; but the cavity, which this
forms, containing no crufta petrofa, is merely filled
by the particles of food, &c. As thefe proceffes 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 cruffa petrofa,
than thole of any other animal. The pulp forms
a number of broad flat procefles, lying paraliel to
each other, and pliced tranfverfely between the
inner and outer lamina of the alveoli. The bone of
the tooth is formed on thefe in {eparate fhells, com-
mencing at their loofe extremities, and extending to-
wards the bafis, where they are connected together.
The capfule fends an equal number of membranous
produtions ; which firlt cover the bony fhells with
enamel, and then invelts them with cruffa 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 reprefented as feparate teeth in the firft in-
ftance. It muft however be remembered that they
are formed on procefles of one fingle pulp.

When the crufta petrofa is complerely depofited,
the different denticuli are confolidated together.
The bony fhells are united at their bafe to the
neighbouring ones; the inveftments of enamel are
joined in like manner: and the intervals are filled
with the third fubltance, which really deferves the
name beltowed on it by Cuvizr, of cement. The
pulp is then elongated for the purpofe 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
maftication, 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 parrow bands of bone of the tooth,
furrounded by correfponding portions of enamel.
Beiween thefe are portions of crulta petrofa ; and
the whole circumference of the fection is compofed
of a thick layer of the ame fubftance.

A vertical feGion in the longitudinal direétion
:exhibits the procefles of bone, upon the different
denticuli, running up from the fangs; a vertical

layer of enamel is placed before, and another behind
each

e Eod o s o i .
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each of thefe. If the tooth is not yet worn by maf-
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 delcending on the pofterior {ur-
face of each denticulus, forms a continued line
through the whole tooth. ~ Crufta petrofa intervenes
between the alcending and defcending portions of
the enamel.

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

The grinding bafes, when worn fufhiciently to
expofe the enamel, prelent a very different appear-
ance in the Afatic and African elephants. The
procefles of enamel, in the former fpecies, reprefent
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 crufta petrofa is an effen-
‘tial part in the grinders of graminivorous animals.
For thofe of the rhinoeeros do not poffefs it, although
‘the enamel defcends into their fubftance, and forms
a cavity, which is filled with the food, &c.

" "HoME and Braxe likewife ftate, that it does not
‘exift in' the hippopotamus, where there are internal

&k produttions
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produétions of enamel: but Mr. MacarTNEY,
the learned and ingenious lefturer on comparative
anatomy at St. Bartholomew’s Hofpital, has found
it in fmall quantity on the exterior furface of the
tooth, near its root.

Mr. Corst’s Obfervations on the different Species
of Afiatic Elephants. Philof. Tranf. 1799, part 2.

Some Obfervations on the Teeth of graminiverous
Quadrupeds, by E. Homr, Elq. Ibid. With De-
lineations of the Teeth of the Elephant, Horfe, Cow,
Sheep, Hippopotamus, and Rbinoceros.

BrLak®’s Efay on the Strulture and Formation
of the Teeth in Man, and wvarious Animals, with
plates. |

TENON fur une Methode particuliere d’etudier
P Anatomie, in the Memoires de PInfitut National,
tome 1, an. 6. :

Cuvier, Légons d’ Anatomje comparée, tome 3.

(T) All the three kinds of teeth are found in
the gﬂadruman&, the carnivora, the pachydermata
(excepting the fawo horned rhinoceros and elepbant ),
the borfe, and thofe ruminating animals, which have
no horns. |

Cuvisr ftates, that the teeth of an animal, whofe
bones are found in a foffile ftate, refemble thofe of
man, in being arranged in a continued and un-
broken feries. |

In the fimi@, carnivora, and all fuch as have ca-

nines longer than the other teeth, thereis at leal
one
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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 ammals not enly want
qntirf:l)' the upper. incifors, but they are alfo deftitute
of cu/pidati, except the flag, which has rudiments
of thefe teeth; and the mufk (‘mofchus m.:gﬁu{_nﬁr)
where they are very long, and curved in the upper
,japr. yon 956 1 .

. Between the incifors and grinders of the hor/e, a

[ ve‘.ry large vacancy is left, in the middle of which a
fmall canine tooth, termed the tu/b, is found in the
male animal ; but very rarely in the female.

_The elephant has grinders and two tu/ks in the
upper jaw ; but the former only in the lower. The
immen{e tufks belong properly to che male animal
asthey.are fo fmall in the female, generally fpeaking,
as not to pals the margin of the lip. (Corse in
Phil- Tranf. 1799, part 2. p. 208.)

- The floths have grinding and canine teeth, with-
out incifors. The dolphin and porpoife have {mall
conical teeth, all of one f{ize and fhape, arranged
in a continued line throughout the alveolar margin
of both jaws. The cachalot ( Phyfeter macrocepha-
dus ) has thefe 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 Inng
tufks implanted in its os intermaxillare; of which
one is {o frequently wanting. A head, in which
% a there
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there are two of thefe tufks, is delineated by Dr.
SHAW, in his Zoology, from a fpecimen in the
Leverian Mufeum. Thefe tufks are remarkable
for the fpirally convoluted appearance of their ex-
ternal [urface. 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 fucceed 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 {ubject are not formed near any of the tem-
porary teeth; but in the back of the two jaws;
from which fituation they advance fucceflively to-
wards the front, in proportion as the maxillary
bones are lengthened in that direftion. 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. CorsEe, who
has explained and illuftrated the fubje&, in a feries
of beautiful engravings. See Obfervations on the
different Species of Afiatic Llephants, and their Mode
of Dentition. Phil. Tranf. 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 matftication ;

its fangs and alveolus are then abforbed: the pol-
terior

. —
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terior tooth coming forwards to fupply its place,
As this goes through the fame ftages as the pre-
. ceding grinder ; a third tooth, which was contained
in the back of the jaw, appears through the gum,
and advances, in proportion as the deftrufion and
ablorption of the other proceed. The fame pro-
cefs is repeated at leaft eight times ; and each new
grinder is larger than that which came before it.
The 1ft, or milk grinder, is compofed of four tran{-
verfe plates or denticuli, and cuts the gum foon
after birth. The 2d, which has eight or nine
plates, has completely appeared at the age of two
years. The 3d, formed of twelve or thirteen, at
fix years. From the 4th to the 8th grinder, the
number of plates varies from fifteen to twenty-
three, which is the largeft hitherto afcertained.
The exalt age at which each of thefe is completed,
has not yet been made out. But it appears, that
every new one takes at lealt a year more for itg
formation than its predeceflor.

From the gradual manner, in which the tooth
advances, it is manifeft, that a fmall portion of it
only can penetrate the gum at once. A grinder,
confifting of twelve or fourteen plates, has two or
three of thefe through the gum, whilft the others
are imbedded in the jaw. The formation of the
tooth is complete therefore, firft, at its anterior part,
which is employed in maftication, while the back
part is very incomplete ; as the fucceeding laming
advance through the gum, their formation is fuc.

G 2 ceflively
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ceflively perfected. But the pofterior layers of the
tooth are not employed in maftication, until the
anterior ones have been worn down to the very
fang, which begins to be abforbed: One of thefe
grinders can never therefore be procured in a perfett
ftate : for if its anterior part has not been at all
worn, the'back is not completely formed, and the
fangs in particular are wanting ; while the ftructure
of the back of the tooth is not completed, until the
anterior portion has difappeared.

A fimilar kind of fucceflion, but to a lefs extent,

has been alcertained by Mr. Homg, in the teeth of i

the fus Athiopicus.

Obferwvations on the Structure of the Teeth of Gra-
miniverous Luadrupeds ; particularly thofe of the
Elephant, and fus “Ethiopicus. Phil. Tranf. 1795,
part 2.

The refearches of the fame gentleman have alfo

proved it to exift in the wild boar to a certain
degree; and have rendered it probable, that it
occurred likewile in the animal incognitum (mam-

moth).

- Obferwations on the Structure and Mode of Grmb |

of the Wild Boar, and Animal Incognitum. Phil.
Tranf. 1801, part 2.

(V) The numbers of cervical vertebrz is the
fame in the cefacea, asin other mammalia, according
to’ Cuvier ; but fome of them are anchylofed.
Thus thr: two firft are united in the dolphin and

PW‘ pﬂ'f €,

i S
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porpoife ; and the fix laft in the gerus phyfeter.
Lécons d’ Anat. Comp. tome T, P- 154

It muft be accounted a fingular circum{tance,
that the number of cervical vertebrze thould be fo
conftantly the fame in animals, whofe neck differs
fo much in length; when the number of pieces in
the other regions of the fpine, varies greatly in the
different genera. No inftance has, I believe, been
recorded, in which more than feven cervical ver-
tebrz have been found in the human fubjedt;
although the number of thofe in the back and loins
fometimes deviates from the natural {tandard.

(W) Thefe procefles, which are particularly cons
fpicuous in fuch carnivorous animals, as have great
ftrength in their neck, afford attachment to the large .
and powerful mulcles, by which the animal exe-
cutes-thole ftrong and rapid motions of the head,
which are neceflary in attacking its prey, or de-
fending itfelf. The badger, in this country, affords
an excellent fpecimen of the ftructure alluded to.

The mole and Jfbrew have no fpinous procefles
in the neck. The vertebra form fimple rings, with
confiderable motion on each other. Thefe pro-
ceffes are either very fhort, or altogether deficient
in the long necked animals; as the horfe, camel,
giraffe, &c.  They would otherwife afford an ob.
ftacle to the bending of the neck backwards. ‘

The fix lalt vertebrae of the neck are anchylofed
in the ant-eater and manis.

¢ 3 (X) Moit
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(X) Molt of the fimie, and even fome, which
very much refemble the human fubjeét, as the
orang-outang, which Camper diffeéted, (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
GALEN mentions thefe circumftances of the human
facrum, in his work on the bones, it muft appear
very clearly that the defcription could not have been
taken from the human fubjeét; but was probably
derived, as Vesavrius fuppofed, from the ape ; al-
though SiLvius and EvsTacHius have endeavour-
ed to invalidate this conclufion. See Vesar. Epi/2,
de rad. Chyne ; alfo his great work, De Corp. hum.
Fabricd, p. 99.

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

(Y) In menkeys, 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 2 con-
tinuation of the vertebral canal, and by openings
for the tranfmiffion of nerves. This ftructure is
alcribed by Garen to the human coccyx; and
hence Vesarius has derived another argument, to
{hew that GALEN’s Ofteology was not drawn from
the human {keleton.

The orang-outang, like man, has a coccyx com-
pofed of five pieces, not perforated. TysoN’s

dnat, of a Pigmy, p. 69.
| Thofe
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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 vertebra in the cetacea: but
the whole number of pieces in the {pine of the du/-

phin and porpoife is 66.

(Z) Offification of the cartilage, which connects
the two offa pubis, is fo rare in the human fubjeét,
that one cafe only of complete anchylofis of thefe
bones has been hitherto recorded : (SoEMMERRING
de Corp. human. Fab. tom. 1. p. 22. note ***) al.
though feveral inftances of partial bony union have
been obferved. See SanxpirorT, Obf. Anat. Pa-
thol, vol. 2.5 WYNPRESSE de Ancylofi; and Mi-
CHELL de Synchondrotomia pubis. Amftelod. 1783.

Such an occurrence is not, however, very rare in the
horfe.

(A a) The onithorbynchus paradoxus and hiftrix
have ribs of a very fingular ftruéture. Their true
ribs, which are fix in number, confift of two pieces
of bone; a longer one joined to the [pine, and a
thorter conneéted to the fternum. Thele are united
by means of a piece of cartilage ; fo as to conftitute
a ftructure, approaching to that of birds. The falfe
ribs, ten in number, terminate anteriorly in broad,
flattened, oval bony plates, connected together by
claftic ligaments, Phil. Tranf. 1502, part 1, plate 3.

G 4 (Bb)
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(B b) This procefs may be compared to the keels

Iike projeftion of the fternum of birds. It ferves

for the origin of thofe ftrong mufcles of the anterior

extremity, which affilt the animal in digging its way

under ground.

(€ ¢) We may affert, as a general obfervation,
that the four component parts of the upper extre-
mity, viz. the fhoulder, arm, fore-arm, and hand,
can be clearly fhewn to exift in the anterior extre-
 mities of all mammalia; however diffimilar they
may appear to each other on a [uperficial infpec-
tion, and however widely they may feem to deviate
from the human ftructure.

W henever an animal of one clafs refembles thnfe
of a different order in the form and ufe of any part,

we may be aflured, that this refemblance is only in

externals ; and that it does not affeét the pumber -

and arrangement of the bones. 1 hus the bat has .

a kind of wings ; but an attentive examination will

prove, ‘that thefe are really hands, with the pha- |

langes of the fingers elongated.  The dofpbin, por-
_pag'/%, and other cetacea, feem to poflefs fins, confift-
ing of a fingle piece.  But we find under the inte-
guments of the fin-like members, all the bones of
an anterior Extremlr}r, flatrened in their form, and

hard!y fufceptible of any motion on each other.

We can recognize very clearly the fcapula, hu-
mérus, bones of the fore-arm, and a hand confift-

mg of five fingers: the fame parts, in fhort, which
| form

|

1
1
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form the anterior extremity of other mammalia.
See TysoN’s Anatomy of a Porpoife, fig. 10 and
11.: alfo Brasu Anatomia Animalium, tab. 51,
fig. 3, 4.

The fore-feet of the fea-otter, feal, walrus, and
manati, form the conneting link between the an-
terior extremities of other mammalia, and the pec-
toral fins of the whale kind. The bones are fo
covered and conneted by integuments, as to con-
ftitute a part, adapted for the purpofes of fwimming:
but they are much more developed than in the lat-
ter animals, and have free motion on each other.

The cold-blooded quadrupeds bear great analogy
in the four component parts, and in the general
ftruture of their anterior extremities, to the warma
blooded ones. See Cavrorst’s Obfervations on the
Turtle, tab. 3. fig. 1. 4, 5.

The bones of the wing of birds have a confider-
able and unexpected refemblance to thofe of the
furee__feet of the mammalia. And the fin-like ante-
rior member of the penguin contains, within the

integuments, the fame bones ‘as the wings of other
birds.

(D d) The claviclefupports the anterior extremity,
and maintains the fhoulder at its proper diftance from
the front of the trunk. It exifls, therefore, in all
fuch animals as make much ufe of thefe members,
whether for the purpofe of climbing, digging, fwim-
ming, or flying. It does not exift, on the contrary,

in
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in fuch as ufe their fore-feet merely for the purpofe
of progreflion; fince thefe limbs muft be brought
more forwards on the cheft, that they may fupport
that part, by being placed perpendicularly under it.
In the genera, which hold an intermediate rank be-
tween thefe ; which do not enjoy fuch an extenfive |
utility of the fore-feet as the firft divifion of ani-
mals ; and are not fo limited in their employment
as the fecond, the clavicular bones, or imperfeét
clavicles exilt.

(E e) The humerus becomes fhorter, in propor.
tion as the metacarpus is elongated ; fo that in ani-
mals, which have what is called a cannon bone, the
os humeri hardly extends beyond the trunk. Hence
the miftakes, which are made in common language,
by calling the carpus of the horfe his fore-knee, &c.

The radius forms the chief bone of the fore-arm
in the mammalia, generally [peaking ; the ulnaisa
fmall flender bone, terminating fhort of the wrilt
in a point, and often confolidated with the radius,
as in the borfe and ruminating animals. A few ge-
nera, which have great and free ufe of their anterior
extremity, have the power of pronation and fupi-
pation. But this power diminifhes, as the fore-feet
are ufed more for the purpofe of fupporting the
body in ftanding, and in progreflion. In this cafe,
indeed, the extremity may be faid to be conftantly
in the prone pofition, as the back of the carpus and

toes is turned forwards.
The
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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 inftance.

The radius and ulna exift in the f2al, manati, and
awhales, but in a flattened form.

Several genera of mammalia pofiefs a hand ; but
it is much lefs complete, and confequently lefls
ufeful than that of the human fubjet, which well
deferves the name beftowed on it by Ariftotle, of
the organ of all organs. The great fuperiority of
that moft perfect 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 ufe in
grafping fpherical bodies, in taking up any object
in the hand, in giving us a firm hold on whatever
we feize; in fhort, in a thoufand offices, which
occur every moment of our lives, and which either
could not be accomplithed 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 juitly defcribed by Avsinus as
a {econd hand * manus parva majori adjutrix,”’
de [celeto, p. 465.

All the fimie poflefs hands: but even in thofe,
which may be moft juftly ftiled anthropomorphous,
the thumb is {fmall, thort, and weak ; and the other
fingers elongated and {flender. * In others, as fome
of the cercopitheci, there is no thumb, or at leaft it
is concealed under the integuments; but thefe

animals
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animals have a kind of fore paw, which is of fome

ule in feizing and carrying their food to the mouth,

m climbing, &c. like that of the fguirrel. The
genus lemer has alfo a feparate thumb., Other
animals, which have fingers fufficiently long and

moveable for feizing and gralping objefts, are
obliged, by the want of a feparate thumb, to hold
them by means of the two fore-paws; as the fquirrel,
rat, opoflum, &c. Thole, which are moreover
obliged to relt their body on the fore-feet, as the
deg and cat, can only hold objets by fixing them
between the paw and the ground. Laltly, fuch
as have the fingers united by the integuments, or
enclofed in hoofs, lofe all power of prehenfion.

‘The fimiz in general have nine bones in the

- o

R

carpus. Riovant Anthropographia and Qfieolog,

p- 908. Paris, 16:6; but there are only eight
in the orang-outang, according to Tyson. There
are five carpal bones in the fin of the whale, of a
flattened form, and hexagonal.

The metacarpus is elongated in thofe animals,
where the toe only touches the ground in {tanding
or walking; and conftitutes the part, which is

commonly called the fore-leg; as the carpus is

termed the knee.

The number of metacarpal bones is the fame

with that of the fingers or fore-toes: except in
the ruminating animals, Even in thefe, as the

author obferves, there are two diftin@& metacarpal

bones, lying clofe together before birth: the
oppoled
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oppofed furfaces firlt become thinner, fhEﬂ‘ﬂTE
perforated by feveral openings, and at lalt difap-
pear ; fo that the adult animal has a fingle cannon
bone, poflefling: a common medullary cavity inter-
nally, and marked on the outfide with a flight
groove at the place of the original feparation.
‘There is therefore but one metacarpal bone in the
adult for the two toes. ‘The ftrutture of the meta-
tarfus is the fame. '
oIn the Aorfe on the contrary, if we' allow the
[plint bones to'belong to the metacarpus, there will
be three to a'fingle toe. DAUBENTON confiders
the common bone of this animal as {upplying the
place of the three metacarpal bones’ of man: he
compares the outer fplint bone to the metacarpal
of the little finger, and the inner to that of the
thumb. SrtuBBs views the cannon as the meta-
carpal of the middle and ring fingers; and the
inner {plint, as that of the fore-finger. Burron
Hif. Naturelle, 4to. ed. p. 362. vol. 40 Srusss's
Anatomy of the Hor/e.

- The fingle finger or fore-toe of the horfe is com-
pofed of the ufual three phalanges ; the firft, which
is articulated to the cannon, is called the paftern;
the 2d is the coronet ; and the 3d the o5 bafis or
soffin bone ; on which the hoof refts. There ara
allo two fefamoid bonesat the back of the paftern

joint: and an additional part called the fhuttle-bone
conpected to the coffin.

In
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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 .
object. The laft phalanx in thefe fupports the nail
of the animal ; and fends a procefs into its cavity.
Thefe parts are fo conneted that the nail is na-
turally turned upwards, and not towards the
ground ; fo that its point is not injured in the mo-
tions of the animal. The phalanx muit 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 fkin,

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

The phalanges of the cefacea 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 inverle ratio to
the length of that part.

Hence it is very fhort in the borfe, cow, &c.

where the fame miftakes are commonly com-
3 mitted
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mitted in naming the parts, as in the anterior
extremity. .
The proportions of the thigh and leg vary in
different animals. The latter part exceeds the
former in the human fubje ; and the fame remark
may be made refpetting the arm and fore-arm.
Thefe parts are nearly of the fame length in the
orang-outang. Some perfons have affirmed that the

Negro forms a conneéting link between the Eu.
ropean and the orang-outang in thefe refpeéts.
(WurtEe on the regular Gradation in Man and Ani-
mals, &c). In fome other fimiz the leg and fore-
arm exceed the thigh and arm. In other animals,
although they are fome varieties, the leg is gene-
rally longer than the thigh.

The femur of the mammalia is not arched as in
the human fubject : it poflefles {carcely any neck;
and the great trochanter afcends beyond the head
of the bone. .

The fibula is behind the tibia in many animuls,
as the dog and the rodentia.  Itis confolidated to that
bone at its lower end in the mole and rat. It only
exifts as a f{mall ftyloid bone in the bor/z, and be-
comes anchylofed to the tibia in an old animal.

The ftructure of the metatarfus in the rumi-
nating animals, and the horfe, is the fame with that
of the metacarpus.

The tarfus of the horfe is compofed of fix bones ;
and is the part known in common language by the
name of the hock.

Animals



96 ADDITIONS To CHAPTER 11

Animals of the genus fimia and lemur, inftead of
having a great toe placed parallel with the others,
are furnithed witha real thumb: i. e. a part capable
of being oppoled to the other toes. Hence thele
animals can neither be called biped, nor quadruped,
but are really quadrumanous or fourhanded. They
are not deftined- to go either on two or four extre
mities, but to live in trees, fince their four prehen-
file members enable them to climb with the greateft
facility,  So that Cuvicr has denominated them
¢ les grimpeurs par excellence.’”” (Legons d’ Anat,
Comp. vol. 1. p. 493.) The prehenfile tail of
{everal fpecies is a further affliftance in this way of
life.  The gpoffum,and others of the genus didelphis,
have a fimilar ftruture with the quadrumana ; and
it an{wers the fame purpofe. Here however there
is a feparate thumb on the pofterior extremity only,
whence Cuvier calls them pedimanes.

Man is the only animal, in which the whole
furface of the foot refts on the ground: and this
circumftance arifes from the erett {tature, which
belongs exclufively to him. In the gﬂadrumegna;
in the Zear, hedgehog, and fbrew, (which are called
by Cuvier plantigrades), the os calcis does not
touch the ground. ,

The heel of a fpecies of bear belonging to this
country, viz. the badger Curfus meles ), is covered
with a long fur, which proves that this part cannot
reft on the ground ; although the ftructure both of

the bones and mulfcles of the lower ‘extremity of '
[ this
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this animal, approaches confiderably to that of
man. The fame fa& is ftated of the bear itfelf,
propetly fo called, by the Parifian diffectors, Defcrip-
tion anatomique d'un cameleon, d’un caftor, d’un ours,
&c. Paris, 1669, 4to. the plate is contained in
Br asivs’s Colletion, tab. 32.

In other animals the body is fupported upon the
phalanges of the toes, as in the dgg and cat; in the
horfe and ruminating animals no part touches the
ground but the laft phalanx. Here the elongation
of the metatarfus removes the os calcis to fuch a
diftance from the toe, that it is placed midway be-
tween the trunk and hoof.
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CHAPTER IIL

(ON THE SKELETON OF BIRDS,

§ 46. THE fkeleton of birds has confiderable |
uniformity in the whole clafs; and it exhibits; |
when compared with the varioufly formed fkeletons |
of mammalia, 2 very great and unexpeéted fimila~ |
rity to that of the human fubjeé *. |

§ 47. The fkull of. birds is diftinguithed by
this peculiarity, that the proper bones of the era-
nium*; at leaft in the adult animal, are not joined
by futures, but are confolidated as it were into a
fingle piece .

* Asthat excellent naturalit Berow, has already fhewn |
in his * Hifloire de la Nature des Oifeaux, avec leurs Naifs Pors
iraits retirex du Natorel?’  Paris, 1555.fol. p. g0. '

* Confult on this fubje@ Vinc. MavacarnEe * of the Parts
relating to the Brain of Birds” in the Memoirs of the ltalion

Scciety, tom. I and 2.
3 A peculiarity, which feems to be confined to the cormo<
rants, muft be here mentioned. There is a fmall fabre-fhaped
bone at the back of its vertex, which is fuppofed to ferve as:
a lever in throwing back the bead, when the animal toffess
the fithes, which it has mken,-jgtu the air, and catches Lhez}i__ H
. | il
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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). _

There is alfo, in the whole clafs, a bone of a
fomewhat fquare figure, (called by the French os
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
hapter).

The offa unguis are common to birds with mam-
alia, but appear to be more general in the former
han the latter: they are of confiderable fize,
nd muft be diftinguifhed from the fuperciliary *
nes which probably belong to the accipitres (or
redacious birds) only.

§ 48. The jaws are completely deltitute of
eeth, (See note (C) at the end of the chapter).
he fuperior maxilla, which is completely im-

Jits open mouth. But the fame motion is performed by
me other pifcivorous birds, who are unprovided with this
articular bone. The whole fkeleton of the cormorant is re-
refented by CorTer in the 4th of his excellent plates, which
e attached to his edition of the- ** Ledliones Fallopii de par-
bus Similaribus,”” &c. Norib. 1575. folio.

# HewissanT has given it this name in the Mem. de P dead.
s 8c. 1748. But CoiTer has pointed it out in the work

2 See Merrem’s Obfervations relating 1o Zology, p. 120.
H 2 moveable
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moveable in mammalia, has, with a few exceptions,
more or lefs motion in birds® It cither conftitutes
a particular bone, diftin& from the reft of the
cranium, to which it i articulated, as is the
Phittaci” (birds of the parrot kind) ; or it is con-
nected into one piece with the cranium, by means
of yielding and elaftic bony plates; as is the caﬁe;‘
with birds in general. It is quite immoveablein a
very few inftances; as the tetrao urogallus (cock |
of the woods) and the rhinoceros bird *. |

§ 49. The proportionate magnitude of the
bones of the cranium and jaws varies much in
this clafs. The former are large in the owl; the
Jatter are of wvaft magnitﬁdﬂ- in the rhinoceros
bird °.

_Slsﬁ-

* Herissant Sur ks Mouvemens du Bee des Oifeaux in th
Mem. de U Acad. des Sciencesy 1748, p. 345, with excellent
“plates.

7 Lasirrarprere fays alfo of the upper mandible of the
pelicanus varius ; ‘¢ cetie Mandibule eff mobile, comme celle des Per
roquets.®  Relation du Poyage, &c. 1. p. 210.

8 T'his at lealt 1s the cafe, in a fkull of this extraordinz
animal in my collection.

9 A moft remarkable fexual difference appears in the fkul
of the crefled hens : in thefe the frontal portion of the eraniu
is diluted into an immenfe cavity ; on which the creft of
feathers is placed. This degeneracy of the formative im
pulfe, which is propagated to the offspringy is quite un
paralleled in the whole ammal kingdom. See annm'r; in



— —————  — —

ON THE SKELETON OF BIRDS. 101

§ so. One of the peculiar charalleriftic dif-
ferences of the cranium of birds when compared
to each other °, confifts in the mode of fepara-
tion of the orbits, which are of great fize in the
whole clafs. In fome they are feparated by a
membranous partition only; in others by a more
or lefs complete bony feptum. The relation, which
the nafal and palatine openings bear to the upper
jaw varies much, even in the different fpecies of
the fame genus. They are fmallin the fork; and
on the contrary [o large in the crane that the longeft
portion of the jaw appears to confilt merely of
three thin portions of bone, placed far apart from
each other, and converging towards the point of
the bill, '

§ g1. The want of motion in the back of
birds, (their dorfal vertebrz have the fpinous, and
even the tranfverfe procefles, often anchylofed)
is compenfated by a larger number, and greater
mobility of the cervical vertebrae; of which, to

A8, Liter. Suec. v. 3- 1730. Pavvas Spicilg. Zookg. fas. 4,
SanpirorT Mufeum Lugd. Bataw. vol. 1. p. 306.

I have lately examined feveral heads of fuch hens in a
frefh ftate, and have found that this peculiar dilatation of the
cranium is filled by the hemifpheres of the cerebrum ; and
it is feparated from the pofterior part, which holds the cere-
bellum, as in the common hen, by an intermediate con-
tradted portion. |

¥ See J. T. Kusiy, Stemmata Aviwm, Lipfl. 17509, ato.

H 3 quote
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quote a few inftances, the raven has 12, the cock
13, the offrich 18, the flork 19, and the fwan 23.

§ 52. The trunk of birds has fewer cartilagi-
nous parts than the correfponding divifion of the
fkeleton in mammalia. That part of the fpine,
which belongs to the trunk is fhort and rigid, and
~ has no true lumbar vertebr. Neither has any
bird an os coccygis prolonged into a true jointed
tail *. |

§ 53. 'The pelvis of birds is chiefly formed by
a broad and fimple os innominatum; the lateral
portions of which are of different figures in the
{feveral genera; but, initead of uniting below to
conftitute a {ymphyfis pubis, they are quite diftant
from each other. The ofrich alone forms a re-
markable exception to this rule ; in as much as its
pelvis, like that of moft quadrupeds, is clofed be-
low by a complete jun&ion of the offa pubis.

§ 54. Birds have fewer ribs than mammalia :
the number, I believe, never exceeds ten pairs. The
falle ribs, i.e. thole, which do not reach to the
fternum, are direéted forward ; the true ones are
joined to the margin of the fternum by means of
fmall intermediate bones. The middle pairs are

r =

* Sea pote (D), at the end of the chapter.

dife
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diftinguithed by a peculiar flat procels, which is
directed upwards and backwards.

S g5+ The fternum of thefe animals is pro-
' longed below into a vertical procels, (‘crifta) for
| the attachment of the ftrong peltoral mufcles.
- In the male wild fwan ("anas ¢ygnus ), 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 g¢frich and caffewary ;
where the fternum prefents a plane and uniformly
arched f{urface *.

§ 56. The wings are connefted to the trunk
. by means of three remarkable bones ™, The clavicles,
which are always {trong, conflitute {traight 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 is more com-
- monly termed, the merry thought. (Furcula, in

¥

—

* This peculiarity of ftructure is accounted for by ob-
ferving, that thefe birds have not the power of flying.
The wings, which are very fmall, affit in balancing the body,
as they run. -

* Yor an account of feveral differences in their Rruure,
See Vico o’Azvyr in his *“ Memoires pour fervir a I dnatomie
des Oiftaux,” in the Mem. de I dead. des Sc. 1772, p. 626.

H 4 French
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French la lunette, or fourchette J*. (Seenote (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 extre.
mity in man, or the quadrumana; and confift
generally of an os humerij two bones of the fore-
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 molt re.
markable deviation from this ftruture, 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 preffed ; there are two fupernumerary bones
at the elbow ; and the bone of the thuymb s entire-
ly wanting. '

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

- ® The gfrich and ¢affowary have indeed no feparate furcula;
but on either fide of th®¥Font of the cheft, an elongated flat
bone, conlifting of a rudiment of the furcula, with the clavi-
cle and fcapula confolidated into one piece.

bones,
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bones, viz. the femur, the tibia, (to which, in fome
inftances, is added a fmall, thin, clofely adhering
pointed fibula) one metatarfal bone, and the toes.
The place of the patella is fupplied, in many cales,
by a procels of the tibia, As birds have neither
a true fibula, nor tarfus, their tibia is immediately
articulated with the mietatarfus, There is, in molt
of this clafs, a peculiar progreflive increafe in the
number of phalanges of the toes: the great toe has
two ; the next three; the middle one, four; and
the outer one, five *. The p/fittaci have, however, a
a peculiar crofs-bone, belonging to the great toe *,

Additional Nates to the Third Chapler.

(A) This ftruftyre gives the head a great frees
dom of motion, particularly in the horizontal direc-
rion. It enables the bird to place its bill between
the wings, when afleep; a fituation, in which none
of the mammalia can bring the fnout.

* Several excellent remarks gn this, as well as other parts
pf the ofteology of this clafs, may be found in Profeffor
ScryeEr’s inftrudtive work, ¢ Commentar. ad religua Libros
gum Frederici andi Tmperatoris, p. 30.

® Seemote (F), at the end of the chapter,

(B) The
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fpeéts, for feizing and lacerating their prey. Thofe
of the parrot kind have it alfo hard, for bruifing the
firmer vegetable fruits; and the wood-pecker; nu-
thatch, &c. for penetrating the bark of trees. % s
Thofe birds, which take a fofter kind of food,
and which require a fenfe of feeling in the part, for
dittinguifhing their food in mud, water, &c. have it
approaching to the foftnels of fkin. Such are the
duck, [nipe, woodcock, &c.
In feveral clafles, particularly the accipitres and
gallinz, the bafe of the bill is covered with a {oft
{kin, called the cire, of unknown ule..

(D) The number of cervical vertebrae 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 increafes in general, in
proportion to that of the legs.

‘The cervical vertebrae 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 only bend forwards; while the
lower ones are confined to flexion backwards.
Hence the neck of a bird acquires that double
bend, which makes it refembie the letter S. It is
by rendering the two curvatures more Convex, or

more
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more {traight, that the neck is fhortened or elon.
gated. The great mobility of the neck, enables
birds to touch every point of their own body with
the bill, and thus to {upply the want of the prehens
file faculty of the fuperior extremity.

(1) The point of the fork-like bone is joined to
the moft prominent part of the keel of the fternum;
and the extremities of its two branches are tied to
the humeral end of the clavicles, and the front of
the fcapule, jult where thefe bones join each other,
and are articulated with the humerus. Hence it
ferves to keep the wings apart in the rapid motions
of flying. ¢ Asa general obfervation, it may be
flated, that the fork is ftrong and elaltic ; and its
branches wide, arched, and carried forwards upon
the body, in proportion as the bird pofleffes ftrength
and rapidity of flight; and accordingiy the /frus
thious birds (oftrich and caffowary ), which are in-
capable of this mode of progreflion, have the fork
very imperfedtly formed. The two branches are
very fhort, and never united in the African oftrich,
but are anchylofed with the fcapula and clavicle,
‘The cafforvary has merely two little proceffes from
the fide of the clavicle, which are the rudiments of
the branches of the fork. In the New Holland
oftrich there are two very {mall thin bones, which
are attached to the anterior edge of the dorfal end

of the clavicles by ligament ; they are directed up-
| wards
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wards towards the neck, svhere they are faftened to
each other by means of a ligament, and hswe no

connection whatever with the fternum.””

MACARTNEY, in-REes’s Cyclopedia. &rticlb

Birps, Anatonty of.

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

The lower end of the bone, which an{wers to
the tarfus and metatarfus, forms as many procefles
as there are toes ; and each of thefe has a pulley,
for articulation, with its correlponding toe.

The vaft length of the leg in the wading birds
(gralle ), the offrich, and caffewary, is produced by
the tibia, and common 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, poflels a curious
mechani{m, 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
paffes up between the proje&ions 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 counteralt the effet of
the olcillations of the body, and would prove an
infurmountable obftruction to the motion of the

joint,
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CHAPTER IV.
e o ON THE SKELETON OF AMPHIBIA,

§ 59 THE general form of the body, and confe-
quently the ftruéture of the fkeleton varies fo much,
in the firft place, in the two orders of this clafs, viz.
the four-footed amphibia, and the ferpents ; and fe-
condly, in the three leading clafies of the firlt order,
namely, the #¢ffudines, the frogs, and the lizards;
that it will be belt -to arrange our obfervations on
this fubjeé, according to the natural divifions of the
orders and claffes.

PR

e —

#

§ 6o. The tefudines (turtles and tortoifes),
whofe whole fkeleton*, and indeed whole whole
body has a very peculiar {tructure, are entirely
toothlefs ; they have, however, a kind of os inter-
maxillare in the upper jaw. The horny covering

“of the jaws, particularly the upper one, has fome

2

T

" Good reprefentations of the whole fkeleton may be found
in Correr, CueskLpen, and particularly in J. D. MEYER’S
¥t ‘yﬂm"! with ﬂag&ﬂ:rmiem of cursous Rqﬂrg@nlaffﬁm of all
Kinds of Animals,”” &c. v. 5. p. 29. v. 2..p. 62. The indi-
vidual parts are reprefented in Giov. CaLpesi’s Auatomical
Obfervations relating to Turtles.  Florence, 1637. 4to.

refemblance
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§ 64. Frogsand toads* have no teeth*. Their
fpine is fhort, terminates behind in a {traight 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-
tebree are furnifhed with broad tranverfe procefles.
The fcapula, which is thin and flat, and a 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 ftruéture, in thefe animals,
which deferves obfervation. Thele 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
Rokeser, * De Ranis Noflratibus.” 'The fingular fkeleton of
the rana pipa (Surinam toad), is accurately defcribed and
delineated in the firlt fafcic. of Profeflor Scuneiper’s Hiflor.
Amphibior. It is particularly diftinguithed by the large la-
teral procefles of the facrum, and by a bony cavity (ciffa
Schneid, ) of unknown ufe, placed behind the fternum, and
belonging exclufively, as it fhould 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 Stru@ure of
the Tibia and Ulna in Frogs and Toads ;’ in his * Experiments on
the Regencration of Bones,” in Italian, Naples, 1779. p. 250.

' § 67.
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change, there are always two, of which one is con-
tained within the other %

§ 69. But the moft furprifing fingularity in the
{keleton of the crocodile, confifts in an abdominal
fternum, which is quite different from the thoracic
fternum, and extends from the enfiform cartilage
to the pubis, apparently for the purpofe of fupport-
ing the abdominal vifcera *

§ 70i

ble of motion, which has been adopted even by fuch anato-
mifts as Vesarivus and Corumsus, has perhaps arifen from
this peculiar mode of articulation. An examination of the
cranium fhews, that if the lower jaw remains unmoved, the
whole remainder of the {kull may be carried backwards and
forwards by means of this joint. And fuch a motion is pro=
portionally eafier in the prefent inftance, than in any other
animal, both or account of the very great relative {ize of the
lower jaw, as well as from its anomalous mode of articula«
tion. There is, however, no motion of the upper jaw-l:ébne:
only, fimilar to that which occurs in moft birds, ferpents,
and fifhes. :

? Sometimes three, according to Rerzivs, dnimadver/.
circa Crocod. 1797, 4to.

** In the (keletons of three Eaff Indian crocodiles, which I
have examined, there were ten pairs of true, and two of falfe
ribs. The former had bony appendages; and a third, in-
termediate portion between the chief piece of the rib and
the appendix. The abdominal fternum confilted of feven
pairs of a cartilaginous arches conne@ed together. The fix
front pairs were interrupted by open intervals; and the fpace
between the laft pair and the pubis, was filled by a broad piece
of cartilage. A fomewhat fimilar ftru@ure in the crocodil

12 _ of
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§ 70. The ferpents™ have an upper jaw, une
connected with the reft of the fkull, and more or
lefs moveable of itfelf.

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

The latter have, in the upper jaw, four maxillary
bones, befet 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, conneéted with the poifon bladder,
and conftituting, in reality, bony excretory duds,
which convey the venom into the wound, inflited
by the bite of the animal .

=% LE - - ——

of the Nile, is defcribed by S. Vesvincius, in his Oferv.
Anat. p. 43 ; and in the alligator, by PLumigR, inthe Memoires
de Trevoux, of January 1704,

1t Skeletons of feveral inakes are contained in the work of
Meyer, above quoted.

“* Specimens are delineated, for the fake of comparifon, in
the ath part of my * Delineations,” &c. tab. 37, where the
heads of a rattlefnake (crotalus) and a boa, are reprefented

with their mouths open.
S 72
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§ 72. It appears, in general, that the number
of vertebrz 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 moft numerous
vertebraz; fometimes more than 3oo. (See note
(B) at the end of the chapter).

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

§ 73. Serpents poflefs by far the greateft num-
ber of ribs ; which amount, in fome, to 250 pairs.
It is neceflary to mention here the coffz fcapulares
of the cobra di cabelo (coluber naiez ), which enable
the animal to inflate its neck ™.

—

™ For the probable ufe of this organ, which belongs fo
exclufively to the rattlefnale ; and for the affiltance, which it
may afford to this ina¢tive animal, by drawing towards it
the frightened birds (which, indeed, may have given rife to

_the ftories concerning its fuppofed power of fafcination).

See Voict’s Magawine, for the newefl Occurrences in Natural
Hiflory, vol. 1. p. 37. * On the fafcinating 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 ez,
which has above one hundred. The porpoife,
which has no organs of motion, which deferve
mentioning, has between fixty and feventy.

Bird<, which bave 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
ftill fewer pieces.

(C) The occiput is connelted 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 [urfaces : 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 protration and retraftion of the
head in this animal is effe€ted 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 amphisbena ;
befides the crocodile in which the author mentions
it. This bony eminence, is compared by Cuvier
to the os guadratum of birds. 'The lower jaw only
is moveable in thefe animals. Its articulation in

14 the
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CHAPTER V.

ON THE SKELETON OF FISHES.

§ 74. WI: fhould naturally conclude, from ob-
ferving the great diverfity in the general form of
fithes, shat the ftructure of their fkeleton muft be
equally various . They agree together, however,
on the whole, in having a fpine, which extends
from the cranium to the tail-fin; and in having
the other fins, particularly thofe of the thorax and
- abdomen, articulated with peculiar bones, deftined
to that purpofe. They have in general many
more bones unconneted with the reflt of the

{keleton, than the animals of the preceding
claffes = ‘

§ 75.

' Delineations of the fkeleton of moft marine fithes are
ftill wanting. A beautiful view of the flate is given by
CuEseLpen in the beginning of his work. MevEer has re-
prefented the fkeletons of twenty-five frefh-water fifhes in the
two firlt volumes of his book, which has been frequently
quoted. That of the carp may be feen in Dunamer Traitz

des Péches, (a part of the great work entitled, Defeription des
Arts and Meticrs, ) pl. 2. fe&t. 1. tab. 3.

* There are {fome excellent remarks on the fkeleton of
fithes
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§ 75. The cranium in feveral cartilaginoys
fifhes, (in the /fate for inftance) has a very fimple
ftructure, confifting chiefly of one large piece.
In the bony fifhes, on the contrary, its component
parts are very numerous ; amounting to 3¢ in the
head of the perch. Moft of the latter have a more
or lefs moveable under-jaw.

~ § 76.. Great variety in the ftructure of the
teeth is obferved in this clafs. Some genera, as
the fturgeon, are toothlefs. Their jaws, which
are diftin&t from the cranium, form a moveable
part, capable of being thruft forwards from the
mouth, and again retracted.

§ i Thofe fithes, which pc-{ﬁ:fs teeth, dlﬂ"er
very much in the form, number, and pofition of
thefe organs. Some fpecies of Jparus, (as the
S. probato-cephalus) have front-teeth almoft like
thofe of man *; they are provided with fangs, which

filhes in general, by Profr. AurexriETs in WIEDEMANN"S
archives, vol- 1. p. 24

- On the fkeletons of particular orders of fithes, fee Vicq_
p’Azvr, in the 7th vol of the ¢ Memoires prefentés a I Acad.
des Sciences.’” It is tranflated into German, with remarks
and additions by Profeffor ScHNEIDER, in his ¢ Colle&ion of
Anatomical Obfervations and Remarks towards l.-’:ma'nlmg the

Hiftory of, Fifbes.” Leipzig, 17¢5. 8vo.
* AvcusTiN Scinra de Corporibus Marinis fapm’ﬁmﬂiu:

Rome, 1759, 4to. tab. 2.
29 are

:

!
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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
awhite [ba 'k 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 direftion, and are completely
uncovered. Thofe of the fubfequent rows are,
on the contrary, fmaller ; have their points turned
backwards, and are covered with a kind of gum.
Thefe come through the covering fubftance, and
pafs forward when any teeth of the front row are
loft +.  It'will be underftood from this delcription,
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 {word-
thaped organ, with which its head is armed.

In fome fithes the palate, in others the bone of
the tongue (as in the frog-fifb), 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.)

§ 78.

+ See Hertssant in the Mem. de P Acad. des Sec. de Paris,
1749; p» 155. And W. AnbdRE in the Philsf. Tranf. vol, 74.
P- 274

* One of the molt furprifing formations about the mouth

occurs
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§ 8o. Laftly, many filhes are furnithed with
' merely mufcular bones (oficula mufeullorum 'of
| Arteb!) which are fometimes bifurcated, are al-
ways fituated among the mufcles, and facilitate
- their motion.

Additional Nete to the Fifth Chapter.

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

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

E——

fubje®, which has been reprefented in the Mufeum Wormia-
num, p. 270, in the Mufeum Regium of Facobeus, and in
Owucarius, Gottorf. Kunfikammer ; and which, for a long
timg has been confidered as a very obfcure fubje&®. It is
thick, of a roundifh 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 relembling the point of an arrow. It
belongs molt probably to an Eaft Indian chetoden, (probably
to the Ch. arthriticus Scunein) ; the larger piece being the
bafis of the back-fin, and the fmaller conftituting the firlt
radii of that fin. See W. Bevr’s Defeription of a Chetodon,
calied by the Malays, E¢an Boana, in the Philof. Tranf, 1;93.

de
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CHAPTER VL

ON THE (ESOPHAGUS AND STOMACH.

§ 8r1. AFTER 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 funtions. The ordinary divi-
fion into four claffes of funétions may be here re-
tained, as fufficiently applicable on the whole,
although it is in ftritnefs fubje& to much limita-
tion. The particular claffes: of animals will be
confidered in the fubdivifion of each chapter, ac-
cording to the arrangement moft ufually followed

in teaching zoology.

§ 82. The natural funétions, as they are called,
which include, in their moft extenfive fenfe, the
whole procefs of nutrition, very properly take
the lead on this occafion. In the firft place, they
exift in all clafles 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-
ra@er of an animal. For they feek their food by

voluntary

T e
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voluntary motion, and convey it into the ftomach

through a2 mouth *
MAM-

- i - -

" * Partial exceptions to this general rule may be drawn;
1ft, From thofe animals in which no mouth has been hitherto
. difcovered 3 for inftance, as fome animalcvla infuforia, and in
a certain fenfe fome meduf, which, inftead of poflefling 2
fimple opening, take in their nourithment through many
apertures. zdly, From thofe, in which no manifeft volun-
tary motion has been hitherto obferved, as in feveral real
bydatids. Phyfiologifts have lately gone further, and have
declared certain orpanized bodies, in which ncither of the
above-mentioned charaflers, neither a mouth nor voluntary
motion could be difcovered, to be animals. Such, for ex-
ample, are the dropfical bladders, oceafionally found in the
abdomen of perfons, who have laboured under afcites,
[rarely in any animal except man,) in valt numbers, and of
various fizes from that of a goofe’s egg, to the head of the
fmallelt needle. I have examined a great number of thefe,
which were found in a dropfical old man, whofe difeafe and
diffolution are related by Ricarer, in Loper’s Surgical
Fournal, vol. 2. p. 415. Thefe differ in their whole ftru&ure,
and particularly in the formation of their membranes,
much more from the true bydatids, than from fome fimple
morbid watery cylts, which are met with not unfrequently in
warm-blooded animals, and confilt fo indifputably of a2 mere
unnatural formation of veffels and membranes, that no per-
fon could think of afcribing te them an independent animal
exiftence. I have now before me fimilar cyfts from = hen,
the largeft of which, (about the fize of a finall hen’s egg)s
like thofe of the above-mentioned patient, were quite un-
attached; the reft appeared, on the firft examination, from
their conne&ion with the ovarinm, to be nothing elfe but

ealyees, containing from a morbid caufe, Iymph mftead of
yolk.

o I have
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to lubricate the throat of thefe animals in their
abode in the dry fandy defarts which they inhabit *.
(See note (B) at the end of the chapter.)

§ 85. The cefophagus of quadrupeds is dif-
tinguified from that of the human' fubjeét by
poffefling two rows of mufcular 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 herbivora, and parti-
cularly in fuch as ruminate, its coats are pmpﬂr-—
tionally ftronger %

The opening of the cefophagus 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 dog, vomit very eafily,
while others, as the Aor/e, are [carcely fufcepti~

3 See Homre’s Life of J. HunTER, prefixed to the pofthu-
ous works of the latter, on “the blood, imflammation,” &c. p. 41.
According to Cuvier, the common camel only, with one
protuberance (‘the dromedary ), poflefles this cefophageal pouch,
and thrufts it forwards only at the rutting feafon. Ménageric
du Mufeum National, pl. 1.

* Grew may be confulted refpeing the cefophagus, as
well as the whole alimentary canal of feveral animals of the
Qdifferent clalles.  Sce his Mufeum Regalis Societatis.,

K 2 ble
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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 exterpally ; but it is divided
into two portions internally, either by a remarkable
difference in the two halves of its internal coat ?,
as in the Aorye '°, or by a valvular elongation of
this membrane, as in feveral animals of the moufe-
kind. This is alfo the cale in the bare and rabbit,
where, alfo the food in the two halves 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 muft not however truft impliaitly to Roeperir,
when he fays that # the bear has two ftomachs, the firft and
fargeft of which is formed like that of a carnivorous animal,
the fecond and {maller like that of birds, which feed on hard
{eeds.”? :

9 On the whole internal furface of the horfe’s fomgch,
there are found,’in vaft abundance, particularly in fpring,
the larve of two fpecies of ®ltrus; viz. the affrus equi (which
Lixnzus called efrus bovis ), and the @. bemorrhaidalis, the
true hiftory of which has been elucidated for the firft time
in modern days, by that excellent veterinary firrgeon, Mr,
Bracy Cuark, in the Tranfadions of the Linnaan Society, vol. 3.
Figuresof the as. equi and its larva are given in my * Delines
ations, &c.” pl s,

¥ BeErRTIN in the Mem. de P’ Acad. des Sc. de Paris, 1746.

K 3 § 88.
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The firlt (tomach, or paunch, (rumen, penula,
magnus venler, ingluvies )y is by far the largelt 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

PﬂPill& ”Ii i
This

- [

fize in the firt fomach compared with the. ﬁ:lurth, in tht .
early periods of life.

Dﬁﬁrv Anat. Collegii primati Amflelodamenfis, pl. 1. p. 12.

Perravrt, Effais de Phyfique, vol. 3. p. 211,

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

J.]. Harpert Apiarinm, ib. 1687, 4to. p- 16.

"DAussNTON, tom. 4. tab. 15—18.

To which may be added, Mr. Home’s phfcr#gtiuns on
the camel’s fftomach ; which contain two excellent views of
the cow’s ftomach by Mr, Clift, befides thofe of r.he camcl.
Philof. Tranf. 1806, pl. 15, 16.

17 It is generally in this ficlt 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 fubftance : viz. of hairs, of the undigefted fibrous
parts of plants, or of itony matters.

The hair-balls, particulariy in the cow, are formed of the
animal’s own hair, which is licked off, and gtdduall}a ac-
cumulated in the ftomach. Thefe either retain a hairy ap-
pearance externally, or they are covered with a dark polifhed
fubltance, fimilar to that which accumulates round their
molar teeth. (See § 23).

The balls of the chamois (egagropile ), confilting of vegeta-
ble matters, particularly of the macerated fibres of the
ethufa meum, are found in the animals from which thr::,- de-

K 4 rive
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This is followed by the fecond ftomach, honey-
eomb bag, banet, o king's-bood, ( reticulum, ollula),
which may be regarded as a globular appendage
of the paunch; but is diftinguifhed from the latter
part by the elegant arrangement of its internal
coat, which forms polygonal and acute-angled cells,
or fuperficial cavities.

The third {tomach, which is the fmalleft, is
called the manyplus, which is a corruption of
manyplies (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 vp, and by its internal firucture.
Its cavity ¥ much contralted by numerous and
broad duplicatures of the internal coat, which lie

lengthwile, vary in breadth in a regular alternate

order, and amount to about 40 in the fheep, ico
in the cow. |

 The fourth, or the red, (abomafium, falifeus,
wentriculus - intgftinalis ), is mext in fize to the

—

rive their name, and are generally of 2 fine {pongy texture,
covered externally with a fmooth black coat.
' Of the ftony concretions, which conftitute the 2ezoars, the
oriental ones are derived from the =wild goats. Others come
from the South American fpecies of camel. The latter are
of a yellow-grey colour ; the former of a gr*r:mﬂ:-black
with concentrical ftrata, and generally contaming for 2
nuclens a fmall bit of rice-firaw. -

in a large orieatal bezoar, which T fawed through, the
nuclens confifts'of a red-brown, fine but compa&; fpongy {ub-

ftance, like that 'of the vegetable balls.
' paunch,

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

§ go. The three fitft ffomachs are conneéted
with each other, and with a groove-like continua-
tion of the cefophagus, 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 firll 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 fo as to form a complete canal : which then
conftitutes a diret continuation of the celophagus
into the third ftomach.

§ 91. The functions of this very fingular
part will vary, according as we confider it in
the ftate of a groove, or of a clofed canal.
In the firlt cafe, the grafs, &c. is paffed after
a very flight degree of malftication, into the
paunch, as into a refervoir. Thence it goes in
{mall portions into the fecond f{tomach, from
which, after a further maceration, it is pro-
pelled, by a kind of antiperiftaltic motion, into
the cclophagus, and thus returns into the mouth,
It is here ruminated, and again fwallowed, when

the
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§ g92. There are ftill two peculiarities in the
ftomachs of fome mammalia, which muft be men- .
tioned here, before we proceed to confider that of
birds. (For the account of the camel’s {tomach,
fee note **, at the end of the chapter.)

In the gpoffium, the two openings of the flomach
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 beaver’s ftomach, about the fize of a
florin, full of cavities, that fecrete mucus. It refem-
bles, on the whole, the bulbus glandulsfus of birds;
and affifts 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 ftomach of the pangolin (manis pentadaltyla )
is almolt as thick and mufcular as that of the galli-
naceous fowls, and contains, like that of granivorous

Ex
L Sy

—

plies the place of incifor teeth, the materials of which, ars
applied, in thefe animals, to the formation of horns. P&r-
rAuLT and others fuppofed, that it contributed to the fecu-
rity of thefe animals, which generally eat much, and are
timid, by fhewing the neceflity of their remaining long em-
ployed in chewing, in an open pafture. But the Judian buf-
Jfalo ruminates, although it does not fly even from a lion,
but rather attacks, and often vanquifhes that animal. And

the wild goat dwells in Al pine countries, which are ingecef-
fible to beatts of prey,

birds,
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many carnivorous birds ; confiderably larger indeed
than the inteftinal canal. The capacioufnels of this
tube, enables it hold for a time * 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 bony matter. - See note (I).

§ 95. The cefophagus expands jult before the
fternum. into the erop (ingluvies, prolobus, le jabot),
which is furnifhed 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 {well * remarkably at that time, and {e-
crete a greater quantity of fluid®. This part is
found in Jand birds only, but not in all of thefe;
it exilts in all the galline, and in fome birds of
of prey’. See note (K).

+ A fea-gull, which I kept alive for fome years, could fiwral-
low bones of three or four inches in length, {o that the lower
end only reached the ftomach, and was digelted, whilft the
relt projected into the =fophagus, and defcénded gradually,
in proportion as the former was diffolved.

* HuNTER on the Animal Economy, 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 erop. See Viridet du bon Chyle, pour la Produéion du Sang,
t. 1. p. 78,

7 See Wor¥, in Voicr’s Magazine, vol. 1. p. 72.

S g6,






ON THE (ESOPHAGUS AND STOMACH. T44

exclufively to that cutious bird "'y for I'have found
it in the rampha/los, and the corvus mrymmc‘?a: (the
nut-cracker)..

A deviation from the natural {truture, whlch s
completely unparilleled, occurs in the ftomach of
the cuckoo. - The gizzard of this bird is' covered
internally with an abundance of 'fhort, bnﬁl}r, and
fplral hairs, l;ung clofe together.

§ _95. The &ru&ure of the'{h:umfach differs molk
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 mulcular
globes of the granivorous genera. Burt there are
both many intermediate links ** between thefe exs
tremes, and at the fame’'time confiderable analogies
in the ftrutures, which are apparently the moft op<
pofite.  This is particularly obfervable,in the courfe
of the mufcular fibres 3, and in the callous (truture
and appearance of the internal coat™; in-which

" Herissant thought this circumfance peculiar to the
cuckoo ; and hence explained, why that bird does not incu-
bate. Mem. de I’ dcad. des Sc. 1755.

** Havrcer has collected a Number of thefe in his Element,
Phyfiolog. t. 7. p. 115.

4 DuserNey, Ocuvres Anatomigues, tom. 2, p..447.

* Werrer, Cicute Aquatice Hifloria et Noxa, p. 194. Th&s

isy on the whole, a molt inftrudtive work in this brancl of
zootomy.

points,
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points, many of what are called membranous fto.
machs, have a great refemblance to thofe of the
galline.

§ 99. Both parts, but particularly the mufeular,
are very ftrong in the gizzard (wventriculus bulbofus )
of granivorous birds**. We find here, inftead of
a mufcular coat, four immenfely thick and powerful
mulfcles: viz. A large hemifpherical pair at the
fides (laterales ), and two {maller ones (“intermedii )
at the two ends of the cavity. All the four are
diftinguithed, both by the unparalleled firmnefs of
their texture*, and by their peculiar colour, from
all the other mulcles of the body.

The internal callous coat muit be confidered as

a true epidermis ; fince, like that part, it becomes =

gradually thicker from preffure and rubbing 7. 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 {mall; its
lower orifice is placed very near the upper. LEvery
part of the organ is, indeed, calculated for producing

.

5 J. C. Pever, Anatome Ventriculi Callinacei, in his Exercil.

de Glandulis Inteflinor. Scafhus. 1677, 8.
 W. G. Muys, De Carnis Mufeulofz Stru8urd. Leid.

1741. 4to. tab. 1.
1 Moxwro’s Effay on Comparative Anatomy.

very
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very powerful trituration ** 5 and this is flill further
'rpmmnted, by the well-known inftin&tive practice of
granivorous birds, of fwallowing fmall hard [tones
with their food *,

C. AMEBHIBIA,

§ 1co. The capacious celophagus of the turtle,
has a very ftriking peculiarity in its ftruture: its
internal

~ "™ The numerous experiments, which Reaumeur pefe
formed, in order to determine the extent of this triturative
power, are univerfully known. There are two curious ob-
fervations on this fubject, lefs generally known. Ferix
Prarer found an onyx, which had been fwallowed by a hen,
to be diminithed by one-fourth in four days; and a Lowis d’or
loft in this way lﬁgr&ins of its weight. See SwWAMMERDAM,
Biblia Nature, p. 168,

® The end and ufe of fwallowing thefe ftones, have been
very differently explained. CxEsavrinus confidered it ra-
ther as a medicine than as a common afliftance to digﬂﬂ_iun,
Boernaave, as an ablorbent, for the acid of the ftomach. -
Rebi, as a fubftitute for teeth. According to WHyTT, it is

-a mechanical irritation, adapted to the callous and infenfible

nature of the coats of the ftomach. Srarianzant rejedted
all fuppofition of defign or dl:aj eéty and thought chat the ftones
were fwallowed from mere (tupidity. I think there is not
much fagacity to be difcovered in this opinion, when we
confider that thefe ftones are fo effential to the due digeftion
of the corn, that birds grow lean without them, although
they may be moft copioufly fupplied with food. This papa-
doxical opinion has, however, been already refuted by
J. HunTtER, in his “ Animal Ecﬁﬁamy,” P 155.3 and G.
Forovcz, on Digeflion, p. z3.

L The
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internal coat is befet with * innumerable large, firm,
and pointed procefles of a white colour. Their
points are all direted towards the ftomach ; and
they probably ferve to prevent the return of the
food, which can only enter the ftomach gradually,

§ 101. The cefophagus of the crocodile is of the
funnel fhape ; the ftomach of the animal refembles,
although not very clofely, that of the granivorous
birds, in the nearnefs of its two apertures, and the
thicknefs 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) Fisues.

§ 103. The cefophagus is fhort in moft of this

clafs. But this character is not univerfal, as Arrs-

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 refiflts the adlion of the digeltive powers.
(See § 92, note 1.) Thus it has been found, that if the
oats and barley given to horfes, are previoufly killed by
heating, the animal only requires half the quantity, and yet

thrives equally.
“ Ruvyscu, Thefaurus Anatomicus, 8vo. tab. 2.

TOTLE .
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torLe fuppofed *; mor is a long cefophagus pecu-
liar to fithes of an elongated form. (See note (N).
§ 1o4. 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
mufcular #, and have a callous internal covering :
ftill, however, the refemblance between thele and
the ftomachs of granivorous birds is very remote,

(E) InsEcTs, |

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

* Bee Farricius AB AQUAPENDENTE, p. 10I. of the edi-
tion quoted above.

* Reprefentations of the ftomach of feveral fifhes, may be
feen in the 2d vol. of CoLrLins’s Syfem of Anatomy. Lond.
1685, and in the ““‘Mémoires prefentésy” &c. by Vicq 0’ Azyr.

* RoNDELET, p. 70.

* Inthe * Manual of Natural Hiflory,” in German, p. 298,
edition 6th.

L2 COIIl~
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comparifon with the fhort inteftinal canal : while
thofe on the contrary, which take little or no nou-
rithment in their perfect ftate, have this organ re-
markably diminifhed, and as it were contracted *.

T

§ 106. Our limits will allow us to take but
little notice here of the endlefs varieties, and pecu-
liarities of internal fru@ure, 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 afophagus and ftomach.
In feveral cales, the commencement and termina-
tion of the alimentary canal, the cefophagus and
- re@tum, 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 perfett lutterfly, in SwaAMMER-
oam, Biblia Nature, tab. 34. fig. 4. and wab. 36. fig. 1.

3 There are {feveral delineations of the ftomach, in the dif-
ferent orders of this clafs, viz. that of the fcarabeur naficornis,
in SwammeErDAM, tab. 27, Of the earth-beetle, in Roser,
vol. 2. tab. 8. Of the ftag-beetle (lucanus cerwus), ibid.
tab. g. Of the earwig, in C. F. Possert, Tentamina circa
Anatomiam forficule Auricularie. Jen. 1800, 4to. fig. 26. Of
the gryllus werrucivorus, in Rosewr, vol. 2. tab. g. Of the
Jfilkworm, in MavrriGHI, de Bombjyce, 1669, 4to.; in RoseL,
vol. 3. tab.g.; and Bisiewa, in the Comment. Inflit. Bonon.
tom. §. part I. tab. 2z and 3. Of the cofis, in Lyoxer’s |
chef d’ceuvre, ¢ Anatomic de la Chenille,” &c. Of the gphe-
mera boraria, in SWAMMERDAM, tab. 15. Ofthe lurva of the
snifea chameleon, ibid. tab. 41. Of the mufta putris, ibid,
tab. 43. - Of the loufe, ibid, tab. z. -

]
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In the earwig (forficula auricularia), the upper
orifice of the ftomach is furnifhed with two rows
of teeth *.

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

In fome fpecies of that genus, particularly in the

gryllus gryllstalpa, the ftomach confifts of three or
. four veficular portions®, which have been com-
pared with the ftomachs of the ruminating mams
malia °.

We have already (§ 1, note 1.) mentioned the
ftomach of the /)fler, 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 {tomach itfelf, are annually

reproduced, at leaftin the ¢raw-f/b (cancer aftacus ).
(See note (O),

(F) VermMes.

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

e

b i

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

* Cuvier, in the Mémoires de la Societé d° Hifl. Nat. de Pa-
fis, an. 7. tab. 4.

¢ SwammerpaM, Algem. Verbandel. wan de Bloedeloofe Dier-
Fens. Utrecht, 1769, 4to.; and G. H, Virscun, Hecatof-
tee Obf.  Aug. Vind. 1675, 4to. p. 71. '

7 See Wivvris, De Anima Brutorum, for a reprefentation of
this in the craw-ffb. Alfo R8skw, vol. 3. tab. §8.

! The tollowing zootomifts 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 mafticate the other
teftacea, on which it feeds*

In moft of the proper mollufza, the ftomach is of
. a fimple membranous ftruture, and of very dif- -
- ferent comparative magnitudes. I have found it
very large in the feyllea pelagicum. It occupies the
greatelt part of the body in the leech, and is di-
- vided internally by means of ten imperfett parti-
| tions, into fomewhat feparate portions.
~ Laflly, the armed polypes ("hydra), and other
' fimilar zoophytes, can hardly be confidered as any
thing more than a mere ftomach, having its open-
 ing furnifhed with tentacula, (See note (P) at the
end of the chapter.) .

T

Additional Notes to the Sixth Chapter.

.~ (A) A cheek-pouch exifts alfo in the ornithes
rbynchus paradexys.  Phil. Tranl. 18co0, part 1,
tab. 2. fig. 2.
The Jfalivary glands of the mammalia exhibit

i Durimwaun, in the new Fournal de Phyligue, tom. 9.
p- 146. This ftomach, was lately taken by fome naturalifts,

for a peculiar genus, of an entirely new order of three-foelled
teflaceq.

L 4 very
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very few variations in firu@ture. They are fmall in

the carnivora, as maltication, properly fo called,

can hardly be faid to take place in them. On the |

contrary, the ruminantia and ﬁf{ﬂfda 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, q_ulte to the

back of the pharynx.
The parotid and fublingual glands do not exift

in the amphibious mammalia, as the feal : 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 cefacea, where
the falivary fyftem feems to be altogether deficient.

~ The mucous glands, which conftitute the /abiales

and buccales of man, are larger and more diftin&t
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 {mall open-
ings. Thore is alfo a confiderable gland in the

dog, under the zygoma, and covered by the maffe-
ter. Its dud, equal in fize to that of the parotid,

or fub-maxillary glands, opens at the polterior ex-
tremity of the alveolar margin of the upper jaw.
The molar glands and their openings, are very con-

fpicuous. in the pig.  The cow. and Jheep have an
affemblage of fimilar glands in the zygomatic foffa:!

their excretory duﬂs open behind the laft fupﬁr101 !

molar tooth,

(B) No

R
e e g i
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(B) No mammalia poflefs 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 ftru&ture in thefe animals. The la-
rynx is elongated, fo as to form a "pyramidal
produ&ion, on the apex of which, its opening is
found. The projeétion 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 fphinéter mufcle; which, by
contracting round the pyramid, cuts off the com-

munication between the bluwmg 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 ftates, in
which the food is found in the two parts of the
cavity, juftify this fuppofition. Hence thele fto.
machs form a connecting link between thofe of

ruminating



154 ADDITIONS TO CHAPTER VI

ruminating animals on one fide; and fuch as have
the whole furface villous, on the other.

. (D) The larvee of the aftrus equi (the large

horfe-bot ), attach themfelves to every part of the
flomach, but are in general moft numerous about
the pylorus; and are fometimes, but much lefs
frequently, found in the inteftines, They hang
moft commonly in clufters, being fixed by the
fmall end to the inner membrane of the ftomach,
where they adhere, by means of two fmall hooks,
or tentacula. When removed from the ftomach,
they will attach themfelves to any loofe membrane,
and even to the fkin of the hand; for this purpofe,
they draw back their hooks almolt entirely within
the fkin, till the two points of thefe hooks come
clofe to each other; they then prefent them to the
membrane, and keeping them parallel till 1t is
pierced through, they expand them in a lateral di-
rection; and afterwards, by bringing the points
downwards, or towards themfelves, they include a
fufficient piece of the membrane with each hook,
and thus remain firmly fixed, for any length of .
time, without any further exertion of the animal,
They attain their full growth about the latter end
of May, andare coming from the horle from this
time to the latter end of June. On dropping to
the ground, they foon change to the chryfalis, and
in fix or feven weeks the fly appears. This bot 1s

larger and whiter than that of the @frus ha-
13 morheidalisy
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morhoidalis, which has a reddith caft; but in its
ftructure, and fituation in the animal, refembles the
former. It is found, however, to hang about the
reGtum, previoufly to quitting it, which the large
 horfe-bot never does.

Veterinary pradtitioners do not feem to have de-
cided hitherto, whether thefe animals are prejudicial
to th: horfe; nor even whether they may not be
aCtually beneficial. Their almoft univerfal exift-
ence at a certain feafon, even in animals perfeétly
healthy, thews 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 allo for a moft interefting ge-
neral account of their hiftory and ftruéture, fee
REes’s Cyclopedia, art. Borrs; which was fur-
nifhed by Mr. CLARKE, and from which the pre-
ceding account is borrowed.,

. (E) The food of carnivorous animals approach-
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 diftinétion between the ftomachs of thefe claffes,
In the latter animals, the cefophagus 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
fltomach ; ‘and the firall inteftine commences near
the cardia, lcaving a fimilar blind bag on the right.
The food mult be detained for a long time in fuch

a ftomach, as the paflage from the cefophagus, to

the pylorus is indire¢t and highly unfavourable
to {peedy tranfmiffion. Animals of the moufe kind,

and the rodentia thew this ftruture very well; it

18 very remarkable in the mus quercinus, (Cuvier
Légons, &c. tom. 5. pl. 36. fig. 11.) In the car-

nivara, the ftomach, which is of a cylindrical form, -

has no cul de facs; the aefophagus opens at its
anterior extremity, and the inteftine commences
from the polterior; fo that every thing favours a
quick paflage of the food. Animals of the wea/e/
kind, which are very truly carnivorous, exhibit
~ this ftru@ure the moft completely. The feal allo
exemplifies it: and the Zon. (Cuvier, pl 36.
fig- 7): |

(**) The peculiar ftruture of the {tomach in
the camel and lama, which enables thele animals
to take at one time a {fufficient quantity of water
to laft them for two, three, or more days, and
thereby renders them adapted to inhabic the dry
and fandy deferts, which conftitute their natural
abode, has been entirely omitted by the author.
The fluid, which they drink, is depofited in nume-
rous cells formed in the {ubitance of their firft and

fecond [tomachs; by ftrong bands of mulcula:
| -fibres

N — s p—

B e —
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fibres crofling each otherat right angles. It thould
feem that the animal has the power of clofing thefe
«cells, by the contrattion 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 ftru&ture is found in two parts
" of the firlt ffomach; 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. Bruce ftates
in his travels, that he procured four gallons
from one which he flaughtered in Upper Egypt.
(SuAW’s Abridgment of Bruce’s Travels, ed. 3.
. P 371): |

As all the food which the animal takes pafles into
the firft {tomach, the water of the cells in that part
becomes turbid; but it remains perfeftly 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 mulfcular
bands, which form the groove defcribed at § go,
are particularly ftrong; and by drawing the third :
ftomach to the cefophagus, convey the ruminated
fnnd through the fecond, without poliuting the
water in its cells. Hence the food that has been
macerated in the paunch muft be fent back to the

7 mouth
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mouth dire&tly from that cavity, without paffing
into the fecond ftomach, as it does in the cow. See
‘¢ Oblervations on the camel’s ftomach, refpeéting
the water which it contains,” &c. by E. Home,
Elq. Philof. Tranf, 1806.

The cells are defcribed and delineated, but very
imperfetly, by the Parifian diffetors. Defcription
Anatomique, &c. p. 8o.

The {tructure of thefe parts. in the /ama, 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. 3. p. 397.

Mr. Home alfo delcribes a proje&ting 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
ag very large in the lama, by Cuvier loc. cit.

(F) According to CuviER, there is a gland, as
large as the head of a man, fituated between the
the coats of the ftomach in the manati (tricheus
manatus borealis ). It is placed near the cefophagus,
aud difcharges, on preflure, a fluid like that of the
pancreas by numerous fmall openings.

Légons d’Anat. Comp. tom. 3. Pp. 40I.

Mr. Home is of opinion, that a glandular ftruc-
ture exifts in the ftomach of the /ea-otter near the

pylorus. Philof. Tranfe 1796, pl. 2. And Mr:

MacarTney has difcovered an arrangement of
glandular
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glandular bodies in the dormoufe, 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 byftrix
is covered with cuticle, and poflefles fharp horny
papillz near the pylorus. The animal {wallows
fand, which may probably afiilt in the reduétion of
the food, as the gravel does, which 15 {wallowed b}r
the gallinaceous birds. Home in the Philof. Tranf.
1802. -p. 2.

(H) A very remarkable dilatation of the fauces
occurs in the pelican. An immenfe 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 fithes.
By means allo of this bag, the animal feeds its
young, until they are of fufficient ftrength to pro-
yide for themfelves.

(I) Proper falivary glands, fuch I mean, as fe-
crete that clear and limpid fluid conftituting the
faliva, do not exift in birds. For maftication, or
the comminution of the food, and its reduétion
into a foft pafte, to which funéion thefe glands are
entirely fubfervient, 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 glandule labiales,

buccales,
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buccales, linguales, &c. of the human fubje@. The
fides of the tnngue, the under furface of that organ,
and the entrance “of the cefophagus, are befet with
numerous openings of thele glands, which furnifh an
abundant fupply of vif¢cid mucus to defend the
tender lining of thele 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 relpelts 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
Iungitudinaiﬁ flits, the fides of which are guarded

by foft pointed papilla.

(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 celophagus, which
opens at its upper part, commences 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
itfelfis very large in the pouting pigeon, and admits of
being diltended with air, fo as to caule the appear-

“ance {rom which the name uf the bird is derived.
In
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In the birds, which we have now mentioned, the
crop muft be confidered as an organ for macerating
the dry and hatd vegetable fubftances, which con-
ftitute the food of thefe animals. The accipitres
alfo have this dilatation ; but it muft be regarded
in them merely as a refervoir for the food, which
| does not require ahy previous foftening. It is want-
' ing in the piltivorous birds; but its place is fup-
plied by the great fize of the cefophagus, in which
‘entire fifhes are held until they can pafs into the
| Ttomach.  The heron, cormorant, &c. exemplify

' this.

(L) The term bulbus glandulofus (ventricule fuc- .

. ¢enturi¢, Cuvier) is applied to a fmall portion of
. the cefophagus, juft before its termination in the
Atomach.  This part is obvioufly rather larger and
thicker in its coats than the reft of the tube. Its
ftru&ture 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,
¢ylindrical in form, and arranged in clofe appofi-
‘tion to each other, are interpofed between thefe
tunics, and entirely furround the tube ; conftituting
the “ zone-of gaftric glands” of Mr. MaCARTNEY,
(Rees’s Cyclopedia, Art. Birps). Thefe bodies
‘have a hollow internally, and they open into the
cavity of the bulbus. The fluid fecreted by them,
' which from their number and fize, muft be furnithed
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. Thele glands are much lefs diftinét
in thofe birds which live on animal food, as the
accipitres, and the pifcivorous genera, but they. exilt
univerfally, and their openings can always be dif-
cerned.  The ¢f2rich affords an oppertunity of ex-
amining them to great advantage. In the African
fpecies, of which 1 diffeted an individual, the
eelophagus 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 narrew band, commencing
at the termination of the celophagus, and running
along the front of the bag towards the gizzard,
This band meafured about twelve inches in length,
and not more than three av its greateft breadth.
The fize of the individual 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 very eafily from
the furface.

(M) Rep tiI_esﬁ_
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(M) Reptiles refemble birds in having their °
noftrils 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 aétion of the gaﬂricjuicm The whole
procefs fometimes DEEUPIES many days or even
weeks.

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

* The eelophagus-is of great widthin fifhes; and
is diftinguifhed with difficulty in many cafes from
the ftomach. Thefe animals fwallow their food
whole, without ‘fubjefting it to any malftication;
'l and if 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

little *dilatation ; as’ m thf: lamprey ( Petronyzon
marinus), '

S 1=1 ' = =
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(O) The cruftacea, and fome infefts, are fur.
nifhed with organs of maftication of fimilar ftruture.
Their mouth 1s formed of two or more pairs of
jaws placed laterally, Thefe move from without
inwards, and vice verli; whereas thofe of red-
blooded animals move from above downwards,
and back again. The parts, which are termed
the lips of infets, are two bodies ; of which one
is placed above orin front of the jaws, and the
other below or behind them. = The palpi or feelers
are articulated to the jaws. All infeéts, which
have jaws, poflefs 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 locufts (grylii ), the dragon-fly (lilellula),
the seetles, and particularly the lucanus cervus, or
ftag-beetle, and the /Saphyiinus maxillofus, are exs |
- amples in which the jaws are very large and mani-
felt, and often poflels denticulated edges. - All the
genera of the following orders have jaws ; viz. the
coleaptera, arrbsp‘rem, neuroptera and bymenoptera.
The infets of the remaining orders derive their
nourithment chiefly from liquids; which they get
either from animal or vegetable fubftances by
means of a {piral and tubular tongue, or a foft
probofcis, (as in the lepidoptera), with a broad |
opening, admitting of extention and retraction,

8 ok (the
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(the hemiptera), or a horny pointed tube, contain-
ing fharp briftly bodies internally (the a':prem and

apiera ). :
The ftomach of the bee is a tranfparent mem-

- branous bag, in which the nectar of the flowers is

. elaborated and converted into honey. The animal

vomits it up from this refervoir, and depofits it in.

the hive.
The ftomach of the ¢rab and !a?gﬁ‘er is a very

fingular organ. Itis formed on a bony apparatus,
in thort a fpecies of fkeleton; and does not there-
fore collapfe when empty. To certain parts of
this bony f{truture, round the pylonus, the teeth
are affixed. Their fubftance is extremely hard,
and their margin is ferrated or denticulated : as
they furround the tube, near the pylorus, nothing

can pafs that opening, without being perfeétly com--

minuted. Thefe bones and teeth are moved by
Pecu!iar mufcles.

(P) In thofe mollufca, which poffefs jaws, thefe
parts are fixed in the fleth of the animal, as there is
no head to which they can be articulated. They are
two in number in the cuttle-fifb, are compofed of
a horny fubftance, and refemble exaétly 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
itfelf to any obje@s. By means of thefe parts, the
fhell-fith, 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
Zritonia has two jaws, which at like the blades of a
pair of fciffars. The other mollufca poflels no or-
gans of this kind ; but have, in fome inftances, a
fort of probofcis ; as the buccinum, mures, wvoluta,
doris, feyllea, &c.

In the worms, 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-
careous pieces. The aphrodite (fza-moufe), has a
probolcis, furnifhed with four teeth, which it can
extend and retract at plealure. Within the mouth
of the Jeech are three femicircular projelting bodies,
with a fbarp 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, (lea-hedgehog) are of a
very fingular arrangement ; a round opening is
left in the fhell for the entrance of the food; a
bony ftructure, on which five tecth are placed, fills
up this aperture ; and as thefe parts are moved by
numerous mufcles, they form a very complete or-

gan of maftication.
The {tomach of the vermes is, in general, a mem-
branous bag; but in fome cafes its ftructure is

more complicated. In addition to the inftances
men:ioned by the author, we may’ obferve that
the belix ftagnalis, and the onchidia, have gizzards.

The aplyfia has three ftrong mulcular ftomachs,
| st 2 ' provided
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- provided with pyramidal bony procefles. This
ftructure, together with that of the bul/la lignaria,
and of the Jobfer and crab, prefents a new analogy,

- as Cuvier has obferved, between the membranes
of the inteltines, and the integuments of the body.
This is particularly ftrengthened by the annual
fhedding of the lobfter’s teeth, when its cruftaceous
covering falls off,

M 4
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and herbivorous animals. In the cetacea, on the
contrary, the internal furface of the inteftines has
Iungirudinal folds of a zig-zag appearance.

The pofleffion of 2 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 freces.  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 relpect to
the cecum in this order, even in the different
fpecies of the fame genus. Many, particularly of
the carnivora, have none; it is allo wanting in
fome herbivora, as the rell-moufe 1In others of the
latter defcription, it is often of enormous fize.
Thus in the bare and rabbit it is longer than the
whole animal, and furnifhed internally with a pecu-
liar fpiral valve, The marmot of the cape has firft

* There is an account of the ftrufture of this villous
coat, in feveral fpecies of all the four claffes of red-blooded
animals, in R. A. Hepwic’s Difguifitioc Ampullularum Lie-
berkiibnii, Lipl. 1797, 4to. and in K. A, Ruporrut's Anato-
mico Pﬂ.y?afagimf T ranfadlions, in German, p. 41.

* Roeperer gives an accurate defcription of this valve in
our domeltic animals, “ De Falvulg coli,” Argent, 1768, 4to,
P40
a large
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a large cacum, 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.)

§ 111. 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 horfe. 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 rettum of the latter has
ftrong tranfverfe folds which contraét it, and ren~
der the evacuation of the faces difficult.

In a few inftances, as the beaver and floth, the
rettum and urethra have a common termination,

which may be cnmpared to the cloaca of birds %
This

-

* As we have {poken above of the bezogrs and other con-
cretions formed in the ftomach, we muft here take notice of
the inteltinal ftones, which occafionally occur in horfes, and
of the valuable fecal concretions of the pikeheaded whale or
tachalot. (Phyfeter Macrocephalus ).

The former are commonly of a yellowifh grey colour; of
a globular form, fhining externally, but of a dead and earthy

appearance in their fralture ; 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 molt
| ' remarkablg
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- This fimilarity is however the moft ftriking in
'~ the cloaca of the ormithorhynchus. (Home in

the Philof. Tranl. for 1802, pl. 1.)
* (B) Birps.

remarkable circumftance relating to them, is their compofi-
tion ; ‘according to Fourcroy and BarTuoLpt 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-dult ; there is ufually
only one, but fometimes more ; they are moft frequent in
the colon, and have very feldom been found in the ftomach
(at lealt of the fame fort, which has been now defcribed).
They are not difcovered in general until the death of the
animal. But I find an inftance, in the ** Epiffole de Re Numi/~
maticd ad Z. Gokzium, of a horfe, which voided a ftone of
the above-mentioned kind, as large as a hen’s egg, every
month with his fzces.

A fpecies of globular concretions, very different from thefe
inteftinal ftones, is occafionally found in the colon, and
cecum 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 diftinétion
from the true inteftinal {tones, which he terms lezoar equinum,
fee his ¢ Cours d' Hippiatrique.” p. 158. tab. §1. Like the
balls of the chamois, they ar¢ 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
fubftance, known by the name of ambergrisy, which was for-
merly confidered as an animal excrement, but has been fup-
pofed latterly by fome to be a foflile fubftance, by others to

be a vegetablerefin: its aninal origin is now placed beyond
all doubt. Sir Jos. Banxs 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 burfz Fasrici.  This latter part varies in
form in the different fpecies, being oval, or elon-
gated, &c.; it is largeft in young birds, and is fo
contracted 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) AMPHIBIA.

§ 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 (tef-
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).

s

* De Graar, De Mulicrum Organis Generat. Infervientibus,
tab. 17.; and G. G. TanncnBerG, Spicileg. Obferv. circa
Paries Genital. Mafeulas Aviumy, Gott, 1789, 4to. tab. 2 and 3.

* Ifound thefe folds, (o Jarge and numerous in the re&tum,
that a tranfvere fcétion of thi: gut, prefented the appcarance
of a broad radiated ring.

® That portion of the fmall inteftine, which correfponds
to the jejunum, was belet, in the unimal which I diffested,
with innumerable {mall procefles, like tlic appendicu’e epiploice,
which are occafionally found in fome mammalia.

§ 116,
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§ 116. In the coluber natrix, the whole length
of the inteltinal canal does not equal that of the
animal. The {mall inteftine forms a very confider-

able fallopian walve, by a prolongation at its en-
trance into the large.  The termination of the finall,
as well as the large inteftine, the ftomach, and
ccfophagus (which is one-third of the length of the
whole animal) have longitudinal folds 7 internally.

(D) Fisues.

§ 117. The inteftinal canal of this clafs, with a
very few exceptions, is extremely fhort. In fome,
as the forpedo®, it is only half as long as the fto-
~ mach. However, the paflage of the chyle, and
afterwards of the faeces, through the inteftine, is
lengthened in this, and fome other carulagmnus

ihes, by a:fpiral valve ® #.:4< 70

7 See Cuaras, Nouvelles Experiences fur la Vipére. Par.
1672, 8vo. ; and Tyson’s Anatomy of a Rattlefnake. Philof.
Tranfl. vol. 13, No. 144.

+® Lorenzing, “ Obfervations réfarfng to the Torpedo,” in
Italian. Flor. 1678, 4to. tab. z.

9 It is delineated, from another fpecies of ray, by Swam-
MERDAM, in the 4th edition of BarTHOLIN"S Anatemy. Lugd.
Bat. 1673, p. 297; which contains much valuable informa-
tion in zootorny. FPerravrT has reprefented it in a karé,
Eflais de Phyfique, v. 3.

* TFor an account of the ftrufture of the coats of the ali-
mentary canal, fee note (D) at the end of the chapter.

§ 118,

i
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§ 118, The appendices pyloricee, (which are found
in all fithes, with a very few exceptions, as the pitz)
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 fmall blind appendices, and their
number varies in the different fpecies, from one to
{everal hundreds.  In fome cartilaginous fifhes, they
are, as it were, confolidated into a glandular body *,
which has been compared to the pancreas of warms
blooded animals. - | ,

A (E) InsecTs. f

- §:119.  Similar blind appendices (‘va/a varicofa
of SwaMMERDAM), are found on the fhort alimens

** The leading work, on this fubjed, is very rare, * Pars
altera Obferv. Anat. Collegii privati, Amflelod.”” which was pro-
duced almoft entirely by SwammERDAM,

** In fome, as the Burzor, they appear almoft like a fin-
ger. Hence the part has been called the bardos’s hand or
foot. Sce Cur. Excerivs, De Re Metallic. 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 elucidation of the bufinefs of fecre-

tion,ﬁ have been already pointed out in my Zaflit, Phyfiel.
P 397

tary
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tary canal of feveral infefts **; which is particularly
diftinguifhed from that of red-blooded animals, by
the want of melentery ™.

(F) VErwmEs.

S 120. Several mollufca have thefe appendices
on both fides of their fhort inteftinal tube, viz. the
aphrodite aculeata. Thole teftacea, which remain
fixed in one fituation, have a fhorter and mote
fimple inteftinal canal than thofe which have the
power of locomotion. The re@ufn, according to

Pov, pafles diretly through the heart in moft of

‘thebivalves. In the flug (/imax ), as well as in the
fimilar animal, which inhabits a fhell (Aelix ), the
re(tum opens on the front of the /imbus, clofe to the
air-hole. The Jeech can hardly be faid to poflefs
an inteftine ; yet it has an anus at the end of the
tail, from which fome little fecal matter is dif-
charged, molt of this being evacuated by the mouth.
The armed polypes have no opening of this kind *.

¥ Some zootomifts have confidered thefe as fmall intef
tines ; others as biliary duéts; and others as laéteal veffels.

4 On this fubje&, as well as on feveral of the following
chapters, the veferences contained in the notes to the 106th
and 107th paragraphs, may be confulted.

* For a further account of the zlimentary canal, in the
lower orders, fee note (E) at the end of the chapter.

Additional

P,
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Additional Notes 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 {ub-
fifts, many circumf{tances muft be taken into the
account, befides the mere mealure of the inteftine.
Valvular projettions of the internal membrane ;
dilatations of particular parts of the canal ; and a
Jarge general dijameter, compenfate for fhortnefs of
the inteftine ; and vice ver{a. The ftruture of the
ftomach mult alfo be confidered ; as, whether it is
formed of more than one cavity; whether the
cefophagus and inteftine communicate with it m
fuch a manner, as to favour a fpeedy tranfmiflion
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 lels perfect trituration and comminu-
tion, which the food experiences in the mouth, muft
likewife be viewed in connection with the length
and ftructure of the alimentary canal.

' ~ The whole length of the canal is greater in the
mammalig than in the other claffes. It diminifhes
fucceflively, as we trace it in birds, reptiles, and
fifbes, 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 ¢anal
holds a middle rank between thofe which feed on
fleth, and fuch as rake vegetable food. Thus, in
the rat, its proportion to the body is as 8 to 1; in
the pig 13to 1; in man 6 or 7 to 1. The dimi-
nution in length, in the latter cafe, is compenfated
by other circumitances, viz. the numerous valvulz
conniventes, and the preparation which the fooll
undergoes, by the art of cookery.

In carnivorous animals, every circumftance con.
curs, to accelerate the paffage of the alimentary
matter. It receives no maflication; 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 ruminating animals prefent the oppofite
ftru&ture. 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 7am. Hence
the large inteftines are not dilated, or cellular;
nor is there a cecum. The folipeda have not fuch
a length of canal, nor is their ftomach complicated;
but the large intefltines are enormous, and dilated
into facculi: and the czecum is of a vaft fize; equal,
indeed, to the fomach. The rodentia, which live
on vegetables, have a very large cazcum, 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, refpeting 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 refpet, 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 thé
latter. (Howme, in the Philgf. Tran/. 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
czecum, nor diftinction of large inteftine.

A {Ipecies 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 rowfltte (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
inteltines are to the body as nine to one; in the
tamc animal, thefe proportions are as thirteen to
one. . In the domeflic cat, five to one; in the wild
cat, three to one. In the bu/l twenty-two to one ;
in the buffals, twelve to one, They are, on the
contrary, longer in the wild than in the tame
rabbit ; the proportions in the former being eleven 3
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 largeft
in the graminivorous fpecies; as many pilcivorous |
birds have it equally long.
It is hardly twice the length of [the bndy in

many reptiles ; and not fo much in the frog, al- |

though it is nine times as long as the {pace between
the mouth and the anus in the zadpole.
The alimentary canal of fome fithes, is continued |
ﬁraié;ht from the mouth to the anus, and does not |
' therefore equal the length of the body. The |
lamprey, flate, and fbark are thus circumftanced.

(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 r.uats, and very rarely villous. In thofe mam- =

malia,
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malia, which have this diftin&ion, the feparation is
marked by one or more appendages, which have
the name of cecum when large, of vermijorin appen-
dix when flender. Man, the orang-outang, and the
phafcolome (a fpecies of rat having an abdominal
pouch, from New Holland,) are the only animals,
_ which have both ccecum 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 czcum,
like that of man, but want the appendix vermi-
. formis. : |
| Several poflefs neither cecum nor appendix,
 as the edentata, (except the proper ant-eaters ) ; the
tardigrada, the bats, the plantigrada, except the
ichneumon, the muflele, and the myoxi (dormice) ;
and the cetacea.

A walvula coli {hews the diftinétion between the
large and {mall inteltine, where the coecum is want-
ing : as in the floth and armadillo. When this dif-
tintion does not exift, the large inteftine is cha-
raterifed by the want of villi, by a greater thick-
nels of its coats, and particularly by a [trong layer
of longitudinal mufcular fibres.

In animals, which have a coecum, this part ap-
pears to be merely a prolongation of the large in-
teftine below the termination of the {mall. Yet
- in fome cafes, the large inteftine retains only for a
fhort fpace, the fame ftruéture, which the ceecum
poflefled, as in the flying lemur (“galespithecus 9, the

¥ opoffiiing
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opoffum, moft of the rodentia and ruminantia. 1In
the herbivorous mammalia, the cecum 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 com-
plicated, the caecum is of a moderate fize, and uni-
form. It is large and cellular in the flying lemur,
and opoffum, which are fuppofed to live much on
animal {ubftances.

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-
rafters. 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 exiftence of a large cacum fhews that the
animal feeds on vegetables: and that carnivorous
mammalia have either none, or a very fmall
one.

The ornithorbynchus paradoxus and hyfirix have
the end of the reGtum 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 Philgf. Tranf. 1802, pt. 1. of the

0. paradoxus, pt. 2. of the o.byfirix.

(C) The burfa Iabricii is an oval membranous
~bag, fituated at the vpper 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 goole, and
half an inch broad : and about a quarter of an inch
in length in the fparrow. According to the accu-
rate oblervations of Mr. Macartney, its coats con-
 tain numerous glandular bodies, which furnith a
- mucous fecretion. (Article Biros in Rees’s Cy-

' clopadia).

(D) In the ftruture and formation of the coats
of the inteftinal canal, there are not many diffe-
rences in the mammalia. True valvule conniventes
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 fubje®. Some of the carnivora, as
the dsg, have very long villi: and this clafs has in
general more mufcular inteftines. A confiderable
number of mucous glands is found near their
| ceecum, when they have one. But the féa/ has
' thefe glands in greateft number, and moft diftinét.
| They form, in that animal, a regular and unbroken
feries through the whole length of the lower por-
(tion of the fmall inteltine; and are very vifible
| on account of their colour.
The villous coat of the inteftine forms numerous
~oblong procefles in the rhinoceros. (Philof. Tranf,
{1801, pt. 1.)
- 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 graminiverous
birds. In the ofrich they are rather flat thin lamina
than villi 5 butat the fame time long and numerous,
fo as to prefent a very elegant ftru€ure. The
large inteftine of birds is uniform on its furface;
but the gffrich prefents a very remarkable devia-
tion, for its large inteftines, which are very long,
have numerous tran{verfe folds like the valvula
conniventes of man,

The intefltine of the furtle is 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 ceafe altogether. In this refpe@ they
refemble the valvule conniventes of man; and
the villi ‘of all animals. -For thefe firutures are
‘always moft diftinét at the commencement of the
canal, where abforption of the chyle goes on to
the greateflt extent. As the alimentary matter be-
comes deprived 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 circamftance is illuftrated in the longitudinal
folds of the cetaceous animals, At the commence-

- ment
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iment of the inteftine, there are four or five of

thefe: 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 fubjet
is interelting in many points of view, it feems right
to {ubjoin a fomewhat more ample account.
" The fimple globular Aydatid, which is frequent-
ly found in the different vilcera, both of man and
quadrupeds, has been {fuppofed by fome to be an
| ‘animal confifting entirely of a ftomach. Doubts,
however, have lately been railed, whether or no
this be really an animal. The reader, who withes
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. HunTeEr, M. D. in the 1ft vol. of
the Tranfaclions of a Sociely 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 Aydatid, which is more frequently found in

animals,
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animals ; which poflefles a head and mouth like the
tenia, enabling it to attach itfelf to parts, and
which can be feen to move when placed in warm-
water, is generally allowed to poffefs 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 freth-water polype (“hydra).
It appears to be excavated in the {ubftance of the
body, and has a fingle opening, fituated in the
centre of the fpace 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 rhizoftoma, from
eiln a root, and sopa @ mouth.

The ftar-fith (afferias) 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 fubdivide, and form numerous blind
 procefles.

The tape-worm (“feniz ) has a {mall canal run-
‘ping on each fide of its body : the two tubes are
joined together by tranfverfe productions at each
joint.

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

The leech (“hirude fanguifuga or medicinalis ) has
a fhort ecefophagus and a very large ftomach, divided
by numerous membranous fepta, which are perfo-
rated in the centre. It has been generally {up-
pofed that this animal has no anus; but Cuvigr
fays, that it poffefles a very fmall one. (Légons
d' Anat. Comp. tom. 4. p. 141.): DumEriL, on
the contrary, denies its exiltence.  (Zoologie Ana-
tigue, p. 298.)

The common earth-worm (“Jumbricus 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 B

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

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

The inteftinal canal of infe@s varies very much
in the different genera and fpecies. It may be
ftated  on the whole, that a 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 infltances,
between the larva, and the perfe&t infet. The
voracious larvae of beetles, (fearabei), and but-
terflies, have inteftines ten times as large as
the winged infects, which are produced from
them.

1In the dragon-fly (/ibellula ), which is very carni-
vorous, the inteftine is not longer than the body.
There is a fmall but mufcular ftomach.,

"The orthaptera, (which clafs contains the locufts,
&c., well known for their deftruétive powers,)
have a long and complicated alimentary appa-
yatus, They have firft a membranous {tomach.
This is fucceeded by another cavity covered in-
ternally with feales or teeth, and poflefling a very
thick mufcular coat; in fhort, a true gizzard.

| Round










ON THE LIVER, SPLEEN, AND OMENTUM. IQI

tinguithed by two chief differences : firft, in fome
' genera and fpeciesit tranfmits all the bile immedi-
ately into the duodenum. Secondly,in feveral others
a part of this fluid is previoufly colletted in the
gall bladder. Animals of the bor/e * 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 hbepatico-cyftic duéls, 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 fhecp, the fpleen is diltinguifhed by
a peculiar cellular® ftru¢ture from the merely val-
“cular texture which it poflefles in other amimals of
this clafs.

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

fpleen

* Some have confidered the large hepatic du& of the horfz
as a gall-bladder. See Sir Tuomas Brown’s Pleudodoxia
Epidemica, p. 119. ed. of 1672. This might with more
truth be faid of the elephant, where the hepatic dué has a
" confiderable expanfion juft 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 ftruéture of the
fpleen, are the.more worthy of mention, as they have given
rife to errors in phyficlogy.

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

m&‘,-ow M«eﬁ@&gg 5 [(urfus

Leg Quitrn
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Ipleen in other animals is very different in its ftruc-
ture, connettions, &c. from the fame vifcus as it
exifts in this clafs.

(B) Birbs,

§ 123. The liver is much larger in domefti-
cated, than in wild birds 5. It is well-known that the
gall-bladder is wanting in many fpecies of this clafs, |
(for inftance in the pigeon, parrot, &%.): and fomes
times in particular individuals of a fpecies, which
commonly has it; asinthe common fowl. (See note
(B) at the end of the chapter). |

A roundith lump of fat, which covers the in-
teftines 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 inftances, as

{(urfus lotor ), which has a very remarkable ftructure ; and
which I received from that zealous zootomift Dr. ALpErS,
of Bremen. It is comparatively large, and confilts of in-
numerable ftripes of fat, difpofed in a reticular form, and
connefted by an extremely delicate membrane, refembling a
fpideris web. : :

s B. RosiNsON, on the Food and Difcharges of Human Bodies,

London, 1748-8. p. 97:
. the
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| the falamander, of immenfe magnitude. I know
‘no fpecies in which the gall-bladder is wanting.
The yellow appendices, (dultus adipofi, appen-
| dices lutee ) which are found in the frog, on either
fide of the fpine, and fometimes form one mafs,
{ometimes are divided into feveral {maller portions,
were confidered by MavricH! as a kind of omen-
tum °. That this refemblance is very remote, ap-
pears from feveral circumftances ; and particularly
from the conftant and remarkable variations of fize
which occur in thefe parts at the pairing fealon.

(D) Fisues.

'§ 125. In many animals of this clafs, the
fhort inteftinal canal is furrounded, and as it were
confolidated with a long liver. Some fithes, which

ody, have an abundance of oil in the liver; as,
or inftance, the fate and cod. Tt is wanting in
ome few fpecies. (Foran account of the fituation
f the fpleen, fee note (C)-at the end of the
hapter). 3

(E) InsecTs, >

'§ 126.  An organ fecreting bile, and which

=

=

¢ De Omento et Adipofi Dutibus, Oper. tom. 2.p. 35, &c.'
o may
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~ many fnails it occupies the upper ‘turns of the |
| shhell ™ * 1. -

 Additional Notes to the Eighth Chapter.

(A) The liver of mammalia is in general divided
. into more numerous lobes; and the "divifions are’
cﬂrrie’d deeper into its fubftance, than in the hu-
man fubject. This is particularly the cafe in the
carnivora, where the divifions of the lobes extend”
through the whole mafs.  But the utility, which
Moxnro has affigned to this firalure; viz. that of its
allowing the parts to yicld and glide on eacli other
in the rapid motions of the animal, carries very'
little plaufibility with it. Effay 'agm rwrgfmr:;n‘*ue“
ﬁnafamy, p. 11.) '

‘In many animals of this clafs, as the bor/e; the’
ruminantia, the pachydermata, and whales, the
liver is not more divided than in man.

" The ductus choledachus “forms a pouch between

" SwammEeRnAM, tab. 5. of the Adix pomatia.

"*'For a further account of the liver of
note (E).

+ Tor fome remarks on the panereas, fee note (1), !

02 ' the

this clafs, {ee
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. the coats of the inteftine, for receiving the pancrea.
~tic dutt, in the cat and elephant.

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

Many rodentia, particularly amnng the rats,
want it. ‘The tardigrada ; the clephant, rhinoceras,
and pecari among the pachydermata; the genus
cervus and camelus among the ruminating ani-
mals ; the [olipeda; the frichecus and porpoife allo
want this part. It does not exift in the g/#rich and
parrct ; but is found in all the reptiles. Cuvizr
thinks that it belongs particularly to carnivorous
animals ; that it i1s conneted with their habit of
long fafting ; and ferves as a reflervoir for the bile.

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

The valvular tranfver fefolds of the cyftic du&
belong only to the finie, befides the human {ub-
ject.

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

The fundus of the gall-bladder receives branches

from
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from the hepatic du&, (dudus hepaticyftici) ; but
that tube fometimes unites with the cyftic, as in
the duck.

(C) The fpleen gradually diminithes in fize
from the mammalia to fifhes. = In the porpoife
there are feveral fmall fpleens; fupplied from
the arteries of the firlt ftomach. It is always
attached to the firft, when there are [feveral
{tomachs.

In birds it is always near the bulbus glandulo-
fus; but does not lie conftantly very clofe to
the flomach in reptiles; as it is found in the
mefentery of the frgg. Neither is it very uniform.
ly fituated in fifhes.

(D) The blind procefles, which are attached to
the alimentary canal of infes, are fuppofed by
many to form a fubftitute 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-
tantly fo. They are fhort and numerous in the
dragon-fly, 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
‘inteitine.

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

°3 . of
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'of the inteftine. = It forms the,foft high flavoured
fubftance of theicrab and lobfter. '

(E) A liver exilts in all the mollufca, and is
very “large;  but. this clafs has no gall-bladder. ’1
The liver is fupplied with blood from the aorta,
‘and there is confequently nowra portarum.

It “is a ‘completely miftaken notion, that the
‘black fluid of the cuttle:fifb is its bile. The ink-
bag is indeed found between the two lobes of the
liver in the /fepia ofopus: -and in front of them in
‘the calmari; ‘but'lin 'the commen cuttle-fith (/epia
qﬁxmzm’m N iit is at @ cﬂuﬁdﬁrable diftance from
-this 'organcv 10 o0 1 -

The real bile is puured as, ufual into l:he ahmen-
tar},r canal, '

In'the gafteropodous mollufca, as the fnail, the
liver is very large, and confilts of feveral lobes,
‘having each an excretory dut. They furround
the ftomach and intefltine, and open by feveral
mouths into its cavity. The aplyfia, onchidium,
doris, &c. have.a fimilar {tructure.

“'In the acephalous divifion of this clafs, it fur-
-younds the ftomach, and pours its fecreted liquor |
.into that cavity by many openings, the ay/fer and
“mufele exemplify this, - -

The proper worms (vermes of CuviEr); the

echinodermata and saophytes have nothing analogous

‘to this gland.

(F) The

o
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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 Impnrtance
or intereft to be made on the fubje@. ' The ftruc-
ture of this gland in the mammalia, in birds, and
in reptiles is the fame, on the whole, as in the
human fubject: its form and fize, its colour and
confiftence, and its divifion into lobules exhibit
fome flight and unimportant variations.

The termination of its duct or du&s, is diflinét
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 fkate and . fbark 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
veeca ; which afford a copious fecretion, analogous,
no doubt, to the pancreatic liquor. (Thefe are
mentioned in § 118.) The internal furface of
thele tubes becomes very red on injection, and
pofiefles a glandular and fecreting appearance.

The appendices, which form feparate tubes in
moft fiflies, are collefted in the Jturgeon into one

0 4 ~ mals,
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CHAPTER IX.

ON THE URINARY ORGANS.

§ 128, THESE emuntory organs do not exift
in feveral animals, which have a biliary apparatus.
They are confined to the red-blooded claffes ; all

_of which have kidneys, while fome orders and genera

have not an urinary bladder.

(A) MammaLIa.

§ 129.. In fome animals of this clals, as the
bears *, the kidney refembles a bunch of grapes, be-

‘ing compoled of feveral * {mall and diftinct portions,

which are connefted by means of their blood-
veflels and ureters, with the common trunks of
thofe veflels. The urinary bladder is more loofe ?

'in the abdomen of moft quadrupeds, than in the
“human fubje®. It is comparatively much fmaller
in carnivorous than in herbivorous animals ; and

* Eustacuu, Tab. Anat. tab. 4.

* In the bear there are fifty or more, fee H. F. Frems NG 3
German Huntfman, Leipzig, 1719, p. 120.

. ' Vesavit Amtomicarum Fallopii Obfervationum Examen. p.

126, RioLaxni Anthropographia, p, 241.

-
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of the frogs properly fo called. The crocodile
on the contrary, and feveral true /izards have none.
The fame remark applies to the ferpents, in whom
the ureters open into the cloaca. Seenate (B).

(D) Frsuzs.

§ 132. The glandule fuprarenales are wanting
in this clafs ; and they feem therefore to be con- |
‘fined to fuch animals as breath with lungs. Al-
‘though we cannot perceive of what ufe an urinary
bladder can be to fithes, and animals which live
in water, feveral genera and {pecies have one.

Additienal Netes to the Ninth Chapter.

{A) The ftru&ture of the kidney in mammalia
difplays two very oppolite varicties ; which may be
called the fimple and the conglomerated kidneyss
In the former there is a fingle papilla, which is fur-
rounded by an exterior crult of the cortical fub-
- ftance, This is the cafe in all the fere; and in
fome other animals, as many rodentia. The other
kind of kidney confifts of an aggregation-of {mall
kidneys, connelted by cellular fubftance. Itappears
that this form of the gland is found in all thofe

mammalia,
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“mammalia, which either live in, or frequent the
water. [ have obferved it in the /feal and porpoife,
where the [mall kidneys are extremely numerous,
and fend branches to the ureter without forming a
pelvis. Mr. HunTER ftates that it belongs to all
the whales. ("Philyf/. Tranf. 1807. pt. 2 ). - The
otter has the fame ftructure ; but its fmall kidneys
are not fo numerous as in the animals above-
mentioned. (Home, of the fea-otter, (Lutra
marina_). Philof. Tranf. 1796. pt. 2.) It is re-
markable that the brown bear ("ur/us arctos ) which
lives on land, fhould have this {tructure as well as
the white polar bear (urfus maritimus), which
inhabiting the coalts, and floating ice of the northern
regions, {pends much of its time in the water.
Mr. HunTER (loco citato) concludes, that it is
becaufe Nature withes to preferve an uniformity in
the {tructure of fimilar animals. But the badger,
Curfus meles ), which is a very fimilar animal, has

the uni-lobular kidney. The number of fmall

kidneys in the bear is 5o or 6o: and it appears
that each confifts of two papillee. (See the account
aof the diffe@tion of a bear, by-the French Acade-
‘micians : which is alfo given in Brasius's Col-
le&ion. 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.
277.) reprefent as urinary bladders of the frog and
toad, are ftated by TowwNson to have no con-
' nection

N e &

e
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ne&tion with the ureter. Indeed it is very clear
that the ureters open at the polterior part of the
retum, while thele two receptacles terminate on
the front of that inteftine. (See his Trals and
Obfervations, p. 66. tab. 3.) He ftates that the
fluid contained in thefe refervoirs is a pure water.
The fize of thefe bags, which exceeds all ordinary
proportion to-the bulk of the kidney, renders it
likewife probable that they are not recepracles of
urine. ~ Either of the bags is at lealt twenty or
thirty times as large as the kidney.
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CHAPTER X,

ON THE EXTERNAL INTEGUMENTS,

§:133 AMONG the various objects and func-
tions of the common integuments; as they are called,
one of the moft important, and moft general, in
red blooded animals, is the office which they per-
form as emunctory organs. Hence we may intro-
duce here with propriety what we have to fay on
the fubject.

§ 134. The bafis of all the other coverings
confifts in the proper {kin (‘cutis vera), which is
common to the four claflfes of red-blooded animals,
‘and may be regarded as the condenfed external
furface of the cellular fubflance, with nerves,
blood-veflels, and ablorbents interwoven in its tex-
ture. This is covered externally by the cuticle,
which is very uniform in its ftructure, at leaft in fuch
animals as breathe by means of lungs. (See note
(A) at the end of the chapter.) The rete mucofum
lies between thefe ; but it can only be fhewn, as a
diftiné layer of the fkin in warm-blooded animals.
(See note (B.) Latftly, the cuticle is furnifhed in
the different claffes with peculiar organs for the
formation and excretion of particular mattess ;
viz. hbairs in mammalia, feathers in birds.

(A) Mam-
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(A) MamMMALIA.

§ 135. The cutis of this clafs varies infinitely in
thicknefs. It is extremely thin and delicate in the
wing of the 4az, and on the contrary, monftroufly
thick in the rhinaceras, elephant, &e. alfo in the web-
footed animals, particulatly the walrus;' The form
of the papille on its external furface is very various
in the different animals of this clafs, as, indeed, in
different parts of the fame animal. They are fomes
tfimes threadlike, as on the paws of the bear, and
are very elegant on the teats of the true whale?
(‘balena myfticetus ). See note (C.)

The colour of the rete mucofum varies, even in
individuals of the fame {pecies, as in the different
races of mankind. It is thickeft in fome cetacea.?®

In fome fpotted domeftic animals, particularly

* Hence the old Normans ufed to make their almoft im-,
perifhable cables from the fkin of this animal. See J. Seer-
i_um Ny wita AElfridi magni Anglorum Regis. p. 203.

* I have obferved this in {feveral macacos (fimia cynomolgus)
and mandrills (Papio Maimon. ). '

? I 'have had an opportunity of examining the fkin of the
cetacea in a Balena boops, and in a.dolphin, (delphinus delphis)
In both the rete mucofum was very thick; but by no
means equal to the breadth of a finger, as is reprefented in
the Mufeum Gaubianum. 1783, 8, p. 14.

the
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the fheep, rabbit, and dog, there is a remarkable
connexion between the colour of the palate, and
even, fometimes of the iris, and that of the fkin;
for fpots of fimilar defcriptions are found in both
parts.*

The cuticle is often of very unequal thicknefs in
particular parts, from the different purpofes to which
it is deftined. 'Thus, it is very thin on the points
of the fingers in apes and baboons, when compared
with its great thicknefs where it'covers the callo.
fities on ‘which they fit. In fome thick fkinned
animals, particularly the elephant, it formsa kind
of horny proceffes,* lying clofe together in feveral
parts of the body. But differences of this kind are
too numerous to admit of their being all noticed in
this work.

- § 136, Hairs, at leaft fingle ones, are found in
all' adult mammalia, even without excepting the ce-
tacea. In various ftates of thicknefs and flrength,
they conftitute every intermediate {ubltance, from

¢ See among other works ScusripEr’s additions to his
German tranflation of Moxco’s Phyfio'ogy of Lifkes.

"% Thefe proceffcs, as I obferved them on the probofcis of
the elephant, appeared very fimilar to the warty cuticle of
the two.Lnglith porcupine men, whom I lately faw, and have -
deferibed in Voict’s mew Magazine, vol 3, pt. 4. See alip,
W. G. Tivesivs’s Defeription and Delineation qf the twe Por-
cupine men, in German, Altenburg, 1802, folia.

the
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the fineft wool to the ftrongeft quills of the por-
cupine. Thick briftles, and hairs, as they are
“found, for inftance, in the rail of the elephant, and
_other animals, refemble horn, or fifh bones in tex-
ture, while on the other hand, both thefe [ub-
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 ornithorhynchus, and the common porcupine.
Others, as the whifkers of the /feal,” are also flat,
but have rounded and denticulated margins, o 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 mulk
(mofechus mofchiferus ). 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 rtube, which runs
through their axis, as the long {tiff whifkers of the

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

7 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 aflume
an unufual appearance, fimilar to that of fome quadrupeds,
particularly of the goat and deer kind. This was the cafe
with a woman from Triers, who wis fhewn here, as well as
in many parts of Europe, in her feventeenth year. See LAva-
Ter’s Phyfiognomical Fragments, in German, part 4, p. €8.
And the fupplement to Burrow, vol. 4, p. 571.

P phoca
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pheca urfina. The hairs on the tail of fome fpecies
of porcupine are entirely hollow, like the quill of
a feather.

"The hair is the molt incorruptible part of the
body, and poflefles in great perfeétion, both kinds of |
reproductive power 3 viz. the natural*, which takes
place in a healthy ftate, and the exfraordinary,
which is exerted after an accidental lofs.* It is
~ ele&rical in fome fpecies, and ferves in thole ani-
mals which poflefs much of it, as a mode of ex-
creting fuperfluous phofphoric acid.?

There are fecretions from the integuments in
fome fpecies of mammalia, manifefting themfelves
by peculiar {mells, which conftitute fpecific charac-
ters in fome of the horfe and dog-kind, as coma.
pletely as the national fmell of certain varieties of
~ the human race.”

(B) Birps.

§ 137. The integuments of birds have the:

il

* Tor an explanation of thefe terms, fee note G at the en

of the chapter.
" L3 2

8 Manual of Natural Hiflory, in German, p. 28 of the 6tk
edition.

9 Founcroy Syfeme des Connoiffances Chirurgiques. v. 9
p. E‘JD' !

w 1 have faid more on this {ubje& 1n the third edition o
 my work De Generis Humani warictate Nativa. p. 163.
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fame three parts with thofe of mammalia. Some
are furnifhed with hair in particular fituations; as
the wultur barbatus, the raven, and the turkey.
Others, as the caffiwary, have long fpines like fith
bones in their wings, which approach in the tubular
{iruéure of their roots, to the formation of feathers ;
the univerfal and peculiar covering of this clafs of
animals. The particular differences in the forma-
tion of the feathers are innumerable. Among the
moft remarkable, are the {mall fcale-like feathers of
the penguin’s wing ; and the horny, flat, and pointed
proceffes on the tip of the neck, and wing-feathers
of the common jfowl in its wild {tate ; and on thole
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 interefting phyfiological remark, which has
been ofien made in feveral {pecies of thofe birds, in
which the male and female have different plumage ;

" In a young offrich, which had juft quitted the egg, and
which now lies before me, there are as many as twenty fea-
thers on the back, proceeding from a fingle barrel.

P 2 : YizZ.
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_v::a: that as the latter ceafes in her old age to lay
'E'gga, the 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
( Pfi ff&frfji}rfﬂarm ), as well as fome other Fpecies of
Pfittaciy and feveral birds of different orders, havea
'I'Iai'ge quaﬁflt}r of white mealy duft difcharged from
;thew fkin, particularly at the pairing time.

i = SRS S

L]

(C) AwmpHIRIA,

Ny T8 1hE r*'rmr}f various integuments, which
are found in the different orders and genera of
this clafs, cunﬁﬂmg 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,
_Natterhemd, i. e. nakes-thirt) and water-newt.

This procels of feparation is repeated every week
for fome time in the latter animal, particularly
in {pring and autumn. Some which have fmall
fine fcales, as the c¢hameleon, or a fimple fkin, a
“fome frogs change their colour occafionally, either
from difference in the light or warmth, or from the
effet of their paflions. (For a peculiarity in th
fkin of the toad, fee note (D).

12
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DIEITL 25 { i iy b ' 14

(D} Fﬁﬂaﬂ. s ai eolgl |

ey il i 4 b .nh e \ .
§ 1304 All ﬁ{hes, wx,thnut“excepw:n, are €o-
vered with fcales, which are bare in thofe Whlchh
inhabit the open fea, but on the contrary are covered
with a mucous membrane in thofe which; liver on
coalts, or in frefh water. , It is remarkable, that the
c&;{eur of the fkin in fome fithes, as for inftance,
the mullet, '(‘mullus barbatus ) depends on that of
the, liver,’*. The fcales are not changed like hair
and feathers, but are perennial; and are faid to
receive yearly, an additional layer to their laminated
texture, from the number of which the age of the
animal may confequently be determined, (For
fome account of the e;:idermis in the lower orders
fee note E. and of the various infenfible cnvenngs .

note (EJ

Additional Notes to the Tenth Chapter. \

(A) The épidermis of the cetacea is quite fmooth;
and marked with none of thofe lines, which are fo
often feen in the other mammalia.

e S A NTDRIH}}-QE‘L Anatom. Venet. 1724, 4. p. 4.
Be) s | P2 It
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It is detached from the furface, in the form of
fmall fcales, 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) It is in the rete mucosum that the colour
of the fkin refides; but this part poffefies 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 baboons: 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 papille of the fkin are found on
thofe parts which correfpond to the toes and fin-
gers of man. They exift allo on the trunk of the
elephant, and on the fnout of the mole and pig.

The cutis 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 unconnetted elfewhere : fo that it may be com-
pared to a bag containing the animal.

(E) The lower orders Ipoﬁ'efs in general an

epidermis. In the #¢ffacea it ufually covers the far-
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-fhell into boiling water. Itis very thick
and villous in fome (pecies, as in the arca pilo/a.
Cruftacea have it; alfo infefts both in their
~ perfet and larva ftates. It is fhed in the latter
feveral times before the change to the ftate of
. chryfalis : (feven times in moft of the busterflies and
- bombyces ).
It is very diftiné 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 {mall bulbous bodies
implanted in the true fkin, and grow from their

 bafe.

If one of the large hairs, which grow on parti-
cular parts of fome animals be examined with

alafles, its furface appears grooved, as if it were
. compofed of feveral filaments; and one or two
canals are difcovered in the fubftance of the hair,
| containing a kind of fluid, which has been called
the medulla, :

In the bedgehog, porcupine, &c. thele filaments
are covered with a 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 fu bjelt.
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ing gradually elongated; “elevates the integuments,

! vﬂﬂi-::h‘bﬂcﬂme callous, and Hardén a8 the horn is
| l@ﬁgthehed Between the bone a?ﬁiﬂ the Tatter part
 a'foft vaftular fubffariée is inter o‘f@&“ﬁ'nm which
| thé horn is produced, by means of Tu&Eeﬂi‘ve addl-
: l:mns to its bafe and internal furface. -

| TThe rmi!: and’ ﬂfaw}‘ﬂf aﬁtmals‘are formed ]uﬂ:
| like horns; tﬁeg cover a p_rnF:EFs of the laft pha-
| Ianx, which is'analogous to the frontal ‘procefs of
| &i‘é horn'; and grow i’mm ‘the’ h{mt or ba{’e, to
- whith the mtegﬂtﬂeﬁfs are attﬁthed whlle they
| weat away at theé Toofe ed“gé: :

" The hoof of the horfe! afs, &e. is a horny cover-
- ing of the laft phalanx ; fimilar, inits {tructure and
furffmfmn to the parts juflt mentioned, but inclu-
| &‘Iﬂg the whole ch the bone. ~Tts - internal  furface
. in the horfe is formed into a vaft number of thin
plates, which are placed alternately with correfpond-
ing” lathinze of the vafcular-fubftance, and confti-
thite’a moft clofe connetion between the two parts.
This union is o firm, that, when the inferior portion
of the hoof has' been remioved, a horfe may be
trotted: l‘ﬂuglﬂjr without the foot be:ng feparated
from the upper part of the hoof.

*' The body of a bird “which Has juﬁ' quitted the
egy, is covered with hair inftead of feathers. Fal
ciculi of hairs are produced from one common
bulb, which is the ruairnént of the future feather.
In a few days a black cylinder appears, which opens
at its extremity, and gives paffage to the feather.

The
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"The oppofite end reccives thofe blood.veflels, which
{upply the vafcular fubftance in the barrel of the
feather ; when the {talk of the feather has received
its complete growth, this valcular body is dried up,
and prefents the well-known appearance in the bars
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: fifhes poflefs neither veflels
nor nerves ; 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 patts,

(G) I introduce the following quotation from
the 2d chapter of the author’s Manual of Natural
Hiftory (Handbuch. der Naturgefchichte, ed.. 6,
Gottingen, 1799) becaufe it explains the terms
made ufe of in the 136th paragraph; reprelents
the fubje in an intereiting point of view, and con-
tains the refult of fome curious experiments.

< In fpeaking of the growth of organized bodies,
we muft notice their power of reproduction,—that

wonderful property, of reftoring or renewing parts,
that have been mutilated or entirely loft. Thisis

one of the wifelt provifions of nature for guarding
amimals and piants againft the numerous dangers,
by which they are furrounded. Hence, when view-
ed in conne&ion with the fyftem of growth altoge-

ther, it conftitutes one of thofe grand charalters,
which

= . Wi




ON THE EXTERNAL INTEGUMENTS. 219

which diftinguith 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 fublequently
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
infetts, and that of the fhell of the cruftacea; the
fall of the leaves of trees, &c. This may be called
ordinary ox natural reproduction. -

The fecond, or extraordinary kind of reproduc-
tive power is that, by which wounds, frattures, 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,
pofiefs this property in a very limited degree, while
its {trength and perfetion are truly aftonithing in
feveral cold-blooded animals, as the water-newt, the
crab and lobfter, fnails, earth-worms, (lumbricus
terreftris,) fea.-anemones, (“aflinia ), the ftarfith,
(afterias, ) freth-water polipes ("hydra ), &c.

Some experiments on this reprodutive power
require a hand exercifed in fuch employments, to-
gether with various precauticns, and a favourable

combination
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combination of. circumftances, for their fuccefs,
Hence perfons muft be cautious in concluding,
againt the truth of any ftatement, becaufe their own
experiments donot fucceed. ' After feveral fruit-
lels attempts on this fubject, I have lately succeeded
in obferving the reproduction of the whole head of
the fnail (“helix pomatia) with its four horns;
which occupied about fix months.

I preferve in fpirits a large water-newt (“lacerta
palufiris ), from which I extirpated nearly the whole
eye feveral years ago. All" the humours were dif-
charged, and then four-fifths of the emptied coats
were cut away. In the courfe of ten months an
entirely new eye-ball was formed ; with cornea,
iris, cryftalline lens, &c.; and this is only diftinguith-
ed from the fame organ on the oppofite fide, by
being fmaller.”” (See the Gattingen Literary Notices
for 148%) p. 28, 30.




( g )

CHAPTER XIL.

ON SEVERAL PECULIAR SECRETIONS.

§ 14:>.IT is neceflary that we fhould take no-
tice of fome organs, deftined for the fecretion of
_peculiar fluids, the ule of which is not hitherto
fufficiently determined. Thefe occur in particular .
claffes, or in certain genera and fpecies of animals ;
and may be moft conveniently confidered here, at
_the end of that divifion, which treats of the na-
tural functions.

(A) MammaLia.

§ 141. Befides the well-known falivary glands,
there is another, which has been defcribed by
Nuck in the orbit, particularly of the dsg, and
fome other predacious animals, which has an excre-

tory dult opening near the laft tooth of the upper
aw .

§ 142. Both fexes of both fpecies 'of the ele-
phant, viz. the African and Indian, have a confider-

L

' Nvuck Sialigraghia, tab. g and 6.
able
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able gland* at the temple, between the eye and
meatus auditorius, fecrenng in the rutting feafon
brownifh juice, which is difcharged thruugh an
opening in the {kin?3, }

As far as regards the ftrufture of the organ, this
fecretion refembles moft, that of the gland placed
at the back of the Mexican mufk hog or pecare

(fus tajagu).  (Seg note (A), at the end of the

chapter).

§ 143. Several ruminating 5%:!:::,' and the

bare, have, in the part which has been noticed above

(§ 16.), Jfebaceous finufes, which have received that
name from the adipous and vifcous fubftance,

which is feparated there in great aburdance in fome
animals, and which is well known in the Sag,

where it is fuppofed to be of a lacrymal nature®.

§ 144. In moft of the ruminating animals, and

* See the Hifloire des Animaux of the Parifian academicians,
part 3. p. 138, and Camrer’s plates on the anatomy of the

elephant, which were prepared in his 7oth year.
3 This circumitance has been remarked of old, and has

been noticed in the lndian Mythology. See WiLForD in

it occurs likewife in

the Afiatic Refearches vol. 3. p. 443.;
Straso. Compare alfo Braviiev Poyage aux Indes Orien-

tales, p. 105. (in the colleétion of TrevENOT the elder, vol.2.)
and J. W. Hevor’s ¢ Eaff Indian Theatre,”” in German,

p- 212.
4 See profeffor ScuneipEr in the Leipfig Magazine for Na-

sural Hiflory, in German, 1787, p. 430. :
n

-

e i
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in the hare, there ate cavities in the groins, near
the genitals, called by Pallas antra inguinatia ; and
containing a ftrong-feented 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 arealfo in the badger, and the gpo/=
fums, as well as in feveral other carnivorous animals,
- (both among thofe, which are furnifhed with fepa-
rate toes (digitata), and thole which are web-
footed (palmata) peculiar glands and bags at the
end of the reCtum, fecreting a yellow fubftance of
a ftrong and difagreeable fmell in its recent ilate,
and which frequently gives to their excrement a
kind of mufk-like odour 7,  (See note (B),

s Ibid, p. 430. ;

¢ The yellow matter contained in this pouch, was com-
pared by Tysox with that which is fecreted in the axilla of
the human fubje&. Phil. Tranf. vol. zo0. p. 120.

? See Grew Mufeum Regalis Saciet. tab. 23. where he re-
prefents thefe bags in the polecat, weafel, fox, and cat. Day-
BENTON tom. g, tab. 4. in the /ion, tab. 16. in the panther,
tab. 33. in the civeite, tom. 7. tab. 13. in the after.

§ 147
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§ 147. Thele anal glands muft be diftinguifhed
from another kind of fimilar. glands and bags,
which alfo fecrete {trong-fcented . matters, but feem

to be rather connefted with the genitals’. - Thefe
are found in fome of the fame carnivorous animals,
which poflefs the anal glands, as the /ion, the ci-
wvette, &c. ; alfo in many herbivora, which want
the latter organs; in fome of whom they exift in |
both fexes, as in the beaver °, the ondatra™ (mus =i

bethicus), &c. in others they are peculiar to the
male, as in the mufk animal”, whofe pouch is
found in the prepuce near' the navel. (See
note (C).

§ 148. We muft alfo mention here the glan-

“dular cavities, covered internally with hair, which

are found in the feet of feveral ‘frurriinating bifuléa, -
and particularly in the fheep. - They have an ex-

"cretor}r duét npenlng at the junétion of the toes™ 3

. wii,

8 Tyson, who firft carefully examined the different kinds
of what he calls “¢ feent bags,”® has not diftinguifhed them
“ from each other.  See Prot’s Natural Hiflory of Oxfordfbire,

p. 305 and the Philof. Tranf. vol. 13 and 29. alfo HALLER

_ Elem. Phyfiol. tom. 7. p. 147, &e,
9 DAUBENTON, tom. 8. tab. 41. 42. .
» SarraziN, in the M.-.-ga d': P.&md des Sci. 1725. tab.

I1z. 13-
" PALLAS Spp.t!:g Zaae’ag I 3 tab 6.

3 R, mecsmnn in the zd vol, of the Tranf. ﬁfr.f-: So- |

| mfj' of New Yark, pe 140:

and
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and the obftru&ion of this, particularly from a long
continuation of wet weather, occafions troublefome

{ymptoms.

(B) Birps.

§ 149. Although birds do not matfticate their
food, feveral of them, particularly among the pici,
have confiderable Jalivary glands at the fides of the
lower mandible. The fecretion of thefe glands
ferves to facilitate the numerous and {trong mo-
‘tions performed by the tongue in deglutition.
(See note (D).

The pancreas is of confiderable fize particularly
in thofe birds of prey, which do not drink : its form

and ftru&ure vary confiderably.

§ 150. The glands which fecrete the oil, on
the upper part of the tail, are largelt in aquatic
birds ; in fome of which, as the anas mofchata, the
fecreted [ubftance has a mufk-like odour. In that
race of the common fowl, which has no tail, (the
. Gallus ecaudatus ) this organ no longer exifts.s

- (See note (E).

" REAUMEUR, drt de faire éclorre les Oifeaux  Domeflique;.
tom. I11. p. 332.

Q, (C) Awm-
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(C) AWVPHIBIA, .

§ 151. 1 do not think it probable, that the
part, which has often been confidered as a pan-
creas in this and the following claffes of ammals,
really deferves that name ',

Anal glands, which diffeminate a ﬂ:rnng fpecific
odour at certain times are found in fome animals
of this clals ; for inftance in the Cayman ("Lacerta
Alligator ), and the rattlefake ™.

i

§ 152. An acrid fluid exudes thmugh numer-
ous pores of the fkin in fome reptiles, when they are
arritated ; as in the falamander and in foads. Tt is
faid that the gecko fecretes a really venomous fluid
.'bétwcen its toes. But there 1s a much more dan.
gerous kind of poifon formed in fome ferpents, |
which are diftinguifhed from the innocent ones by
the organs pointed out in the 71ft paragraph.
(See note (F).

(D) FisHes.

, |

§ 153. The moft univerfal fecretion in this |
clafs, which comes under the prefent chapter, is:

[ ———— —_— - = = - . - =

1 Zootomifts have not been able to agree on this point.
_Ciiaras togk that to be the pancreas of ferpents, which
T'yson with the ancients called the fpleen.
s T'yson in the Philof. Tranf. vl 13."p. 58,

&

that
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hat of the mucus, which ' befmears their fkin and
‘cales, and which is formed in canals lying near
‘he lateral lines, and in the fame diretion with
hem; one or more of thefe canals running on each
fide from the head to the tail-fin. Infome fifhes the
ucus is poured out in the intervals of the fcales ;
ut in others thofe parts are perforated by regular
penings for its difcharge 7. (See note (G).

(E) InsecTs.

-

“There are no true conglomerate glands, nor ana-
ogous parts in infets; but their diffierent fecre-
tions are performed by loofe veffels™. Befides
he different fecretions of peculiar matters, which
elong exclufively to fingle fpecies, as the vapour,
chich fome carabi (‘carabus crepitans, marginatus,
zc.) dilcharge, and the ftrong odours with which
everal of the bug-kind defend themfelves in cale
of neceflity, two Kkinds of fecreted fluids deferve
to be particularly remarked in this clafs : the filk

' See the two claffical works of Steso, who difcovered
hefe parts : de mufeulis et glandulis, p. 42. and glementor. myo-
og. fpecimen. p. 92.¢ alfo LorexziNi, p. 7. and 21.

MoAL QL R.l?mu.& in the Leiplic Ada Eruditdrum, 1687,
« 161. and Perravir Effuis de Phyfique, tom. 3. tab. 20.

3 Cuvier in the Memgires de la Socieré L' Hiff. Nat de Paris,
an. 7. p. 40. .
Q2 3 which
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which is formed by the larvze of phalenz * {motha))
and by fpiders*®; fee note (1) and the poi/en with
which feveral hymenopterous® and apterous * ineh
feQs ate armed. See note (I). 3
The :w:alzg‘, which is prepared by the hnne}-.be
“and by the Indian coccus mellificus, deferves to De
1énuh1’eratéd among the fecretions, which are
liar to animals of this clafs. "

(¥) Vermes.

§ 155. «The moft remarkable fecretions in thi
clafs take place in the teftacea. There is one of
thefe common to the whole clafls ; viz. the -
~ ynation of the calcareous matier of their fhells¥
_ which takes place in a peculiar vifcus lying neat
_the heart (Jacculus calcarius SWAMMERD. glan
dula ‘teftacea PoLL:) The celebrated purple
. colour is formed in fome marine genera; as th

o

- ) -

0 Qee LyosEeT, tab. 5. and 14
©» RoseL, tom. 4. tabi29«
1 See SWAMMERDAM'S plates o
18and 19, - 1 9

: Ricu. Meap, Opera Medica, tom. 2.tab. 3.
3 SwAMMERDAM, tab. §. of the Heliz Pomatia.. PoLt,
vib. 20. of the Venus Chione, tab. 26. of the 4

£ the organ in the bee, tal

1"

Pilofa. : ! 1
¢ See §rrom of the Buccinum Lapillui in the rith vol. @

Nisbéuh. Seifk. Skeifter. p. 30 q
S 1 ¥ ] “.::
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Buccinum lapillus and echinophorums murex brandaris
Mand #trunculus, Helix ianthinay arca nucleus, &c.
: Laftly fome bivalves, under extraordinary circums,
ftances form pearls* on the inner furface of their:
fhell. - (See note (K) for an account. of the filk,
Afecreted by mollufca, and note (L) for the ink of

the cuttle fith.) :

-
r_IF .

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 cmnpnfed
of feveral lobules, whofe dutts join into one canal,
which penetrates the fkin. It furnifhes a e o
of a very pleafant mufk-like odour, from which
TysoN denominated the animal aper mo/chiferus.
‘The opening of this part on the back has been
defcribed by many authors as the navel (Bm,t_.-r
| THOLIN. Cent. 2. Hiff. Med. 96.)

Tysown iin the Pbilof. Tranf. No. 153., or .in

‘his works, London, 4to. 1751, withja good delmea—
tion of the gland

k a

 Pocr,tom. 1. Introdud&ion, p. 19.

Q.3 (B) Thele
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(B) Thefe anal bags are of a fpherical formg
and have a {mall round opening juft at the margig
of the anus.” They feem to belong particularly to
the carnivorous animals. They may be feen very
well in the cat. Their fecretion poffefles that
ftrong difagreable odour, which charaéterifes 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, muftela pu-
torius. Some American fpecies exceed thefetor even
of the polecat. This is the cafe with the viverra |
mephitica and cogffe (the fkunk and fquath). They
pour out the fetid matter when purfued ; and are |
thereby effettually defended, -as neither man nor |
animal can approach them.
 Thefe parts are not however cnnﬁned to the |

carnivora, as feveral rodentia poffefs them.

(C) It is from thefe glands, and not from the tefti- |
¢les, as naturalifts have ablurdly fuppofed, that
the fubftance called cafforeum is produced. A de |
lineation of the parts, from the diffe@ion 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 mg/~

chus mofebifer (in Englifh the muik), an animal’
found
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4 found in the mountains of Thibet, and the fouthern
parts of Siberia. '

(D) T have already ftated that falivary glands,
| in the proper fenfe of the term, do not exift 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) Tyson flates that the oftrich 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 unétuous, but nearly folid matter, and
- I could ‘difcover no external opening; but it had

" been fomewhat cut before I examined it. It cannnt
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 duét opens externally, It fecretes a

{ubﬁ_ance {melling like mutk.

(G) CuviEr reprefents the tubes which open
in the courfe of the /inea lateralis of filhes, as the
excretory ducts of two glands placed above the

/orﬁﬁs. (Légcons d’Anat. compareé.)  tom, . 5
p. 260.

QL4 I
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In the /late the openings are not confined

to any particular part, but are feattered over

the furface.. The tubes radiate from one point,
jult above the angle of the jaw; and the third

branch of the fifth pair- of neryes is diftributed

i

at that part; its filaments actompanying the

tubes.

For an account of the ele@trical organs of fifhes,
which muft be confidered as parts fecreting the
ele@rical matter, fee § 217: and for their fwim-
ming bladder, in whu.h a l'ecretmn of air is ef-

fetted, § 136.

(H) Almoft all the larvee or caterpillars  fpin
for themlelves fome kind of covering before their
metamﬂiphnﬁs ; but it is the filkworm only (bom-
byx mori ), that furnithes the materials of our
various filk manufa&ures, as the thread which it
forms is very pliant and abundant, and can be
eafily unrolled.

The fecretory organs, which furnifh this matter
of filk, are the fame in all larvee. They confift
of two long tubes, at firft fmall and tortuous, but
growing gradually larger to form a kind of refer-
voir, and terminating in a fingle very {mall tube,
which opens under the lower lip. Itis by moving
its head from fide to fide, that the animal draws

out the filk.

(I) In thofe infects, which poflefs ftings, the
1rr1tat1ng




ON SEVERAL PECULIAR SECRETIONS. 2133

irritating or poifonous fluid is formed in a peculiar
bag, which fends a du&t to the fting. The latter
part is_hollow, and its tube opens externally. It
is contained in a fheath, and barbed at the fides of
its point, fo that it ufually remains in the wound,
which it inflits. A delineation of thefe parts iny
a magnified view may be feen in SWAMMERDAM,
tab. 27. of the Englifh tranflation.

(K) Several acephalous mollufca produce a
kind of filk, fimilar to that of the larvae of infefls.
It is fometimes called the beard ; and is employed
by the animal in order to attach itlelf to rocks, &c.
It is formed by a conglomerate gland, placed near
the foot ; which latter part draws out the filk from
the excretory duét, 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 manufactured into gloves,
which is done at Meflina and Palermo (BLumENG.
bandbuch der Naturgefchichte. ed. 6. p. 438.)

(L) The black inky fluid of the cuttle.fifh,
which has often been fuppofed to be the bile, is a
very fingular fecretion, that muft be noticed in
this place. 'The bag, in which it is contained, has
a fine callous internal furface, and its excretory
dutt 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 XIL
ON THE HEART AND BLOOD-VESSELS.

§ 156. A pErRFECT 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 ftrutture; ap.
pears to belong univerfally and exclufively to red-
blooded animals. ' A pericardium exilts in all thefe
‘animals,' Parts of fuch a fyftem, particularly a
"heart, and certain veflels connefted with it are
found in fome genera of the two white-blooded
clafles,

(A) Mammarra.

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

o
. s

* 1t is furprifing that fo many good anatomifts fhould
- have denied the esiftence of a pericardium in the hedgehog.
Brasivs, Peyer, Haroxr, TozzerTi, &¢. are among thefe.
. The membrane is indeed very delicate in this animal, and it
requires fome care to avoid tearing it in opening the cheft.

peds
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peds and cetacea differs from that which it has in
the human fubjeé. It is in the former more
lengthwife with refpeét to the body ; refting rather
on the fternum thanion the diaphragm. Hence
the pericardium of thefe animals is not conneéted
with the diaphragm® as in the human fubject ; 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 bifulca, and the pig
‘have two {mall flat bones, (which have been called,
particularly in the ftag, bones: of the beart) where
the aorta arifes from the left ventricle. The com-
.mon notion that they ferveas 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 ovale, like that of the feetus, in their
feptum auricularum. And the neceflity of fuch
-an opening has been inferred from their way of

A
b

2 See Morcacnt in his Epifl. Anat. p. 302, edit. 1764.
3 On the proportionate lengrh of the heart to that of the
whole body. Seé¢ Tv H. Bercman, Prime linee Patholygie
Comparate. Gott. 1804, 4-
+C. L Kevcnn, de Dﬁwﬁ: ¢ Cardsﬁu; Ammm'mm Gro-
nings 1972, 4 k.
' life ;
12
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| life ; fince they often pafsa confiderable time under

‘water without breathing. This fuppofition has
been fully refuted by the repeated diffetion of
adult animals of this kind ; which has fhewn that an
exception from the general rule very rarely occurs.”
(See note (C).

In feveral genera and fpecies, of web-footed mam-
malia, and ceracea (that is, in the common and fea-
otters, in the dolphin, &c. ) particular veflels have
‘been obferved to be confiderably and conftantly
enlarged, and tortuous. This ftruture 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 action.

§ 160. There are fome remarkable circum-
{tances in the diftribution of particular arteries in

certain animals of this clafs, 'We may notice, as

* I poflefs through the kindne(s of Dr. Arsegs, of Bre-
men a very {ingular heart of an adult feal. | The foramea
svale and ductus arteriofus are completely open. Both the'arte-
rial trunks, and particularly the aorta, form large; and asiit
were anemy{matic expasdions. The fame fu& was obferved
by Secer in the latter veflel inafeal, of which he has.glyen
an account in the Eplem. Nat. Curios, Dec. 1. an g, p. 252.

“ Kuwmvus tuthe 482 dead. Natur. Curias, tom. 1.p. 254

the
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the moft fingular of thefe, the rete mirabile, formed
by the internal carotid at its entrance into the cra.

nium, in feveral ruminating bifcula’, and carnivo. |

rous animals : and that divifion of the arterial
trunks of the extremities, which has been obferved

by Mr. CARLISLE ® 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 numerous paralle]l branches,
which are united again towards the elbow and
knee. * (See note (D).

(B) Birps.

§ 161. The whole of this clals without Extﬂp-
tion, poflels a very remarkable peculiarity in the
ftructure 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

-

? It is reprefented by Moxwro in the flink calf. 0. on the

Nervous Syflem, tab. 1.

«  ® In the Philos. Trans. for 1800, p. 98.

' * The moft curious and elegant diltribution of veins oc-
curs in the foot of the horfe ; where thefe veffels run in ine
numerable parallel branches on the anteriof furface of the.
¢ coffin bone, and form a reticular plexus of analtomofes on

the under part which completely covers the furface of the

bone. .

a} nearly
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nearly triangular mufcle. This fingular ftructure
affifts 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 refpiration, which
facilitates the tranfmiffion of the carbonated ® blood
in mammalia, does not take place in birds, on ac-
count of -the conneion 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 leaft, have a fimple heart, confifting of
a fingle ventricle and auricle.” See note (E).

§ 163. The ftrufture 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 fubftitute the
terms, carbonated and ozygenated, for thofe of venous and ar-
terial blood have been explained in the Inffit. Phyfiol. p. 13.

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

" SwammerpaM gives the cleareft reprefentation of the
heart of the frog, and of the veflels, which are moft imme- '
diately conneéted with it, tab. 49.

'* L have lately opened a tortoife from Morocco, which
came to me alive, and for which I am alio indebted to Dr.

R Their
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Their heart poflefles 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 twe
vena cava terminate in the right auricle, the pul-
monary veins in the left. Fach pours its blood into
the correfponding ventricle, of which cavities there
are two : thus the ftrutture of the heart hitherto
refembles that of mammalia.

The charateriftic peculiarities, which diftinguith
the heart of thefe animals, confift in two circam-
flances., Firft, both the ventricles communicate to-
gether ; there is a mufcular, and as it were tubular

AvrBers. The firu&ure of its heart, concerning which Moz-

¢acN1 himfelf was in doubt, exaétly refembled that of the

turtle in the molt important circumftances: 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 parietes equally {pongy.

‘The intermediate opening of the ventricles was more fimple,
as it had not the valvular ftru@ure, which is found in the

heart of the turtle. The auricles were loofe and thin as in

the tefludo sareita; not firong and fpongy as in the mydas.

" A remarkable difference exifts in the firu®ture of the
auricles between the feffude saretta and mydas, both of whofe
hearts now lic before me. The auricles of the former-are
thin, like thofe of warm-blooded animals ; in the latter they
are very firm, and have almoft as thick and ftrong parietes
as the ventricles, /

valve,

12
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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 toges
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 thele 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 fubjects 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,

% Two of thefe go to the abdomen ; the right is the pro-
per aorta abdominalis, the left is the dufus communicatious of
Mery, who compared it to the dudus arteriofus of the feetus

* Mery confidered this dilatation as a third ventricle,
ventriculus intermediug ; hence it has happened, that fome zoos
tomilts have afcribed to the turtle a fingle ventricle, (on ac-
feount of the communication); fome two, and oghers 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 moft immediately influences thaq
greatcr circulation®.

(D) Fisues. e

']

§ 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 fifhes into a kind of bulb as it
leaves the heart), going ftraight forwards to the
branchie, or organs of refpiration. The blood.
pafles from thefe into a large artery, analogous tof
‘the aorta, which goes along the {pine and fupplies;

L. 5 SR S T

16 The beft and moft intelligible delineations of the turtle’ss
beart are thofe by Mery in the Mem. de P Acad. des Sc. 1703..
Although he made an erroneous application of them to thes
courfe which he fuppofed the blood to take in the heart
the human feetus. I conclude from a comparifon with myy
own preparations, that his drawings were taken from thes

- tefludy carelta.

T B e

the:
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the body of the animal. It is then returned by the
venz® cave into the auricle'’.

§ 165. Molt cold-blooded animals, as fifhes, and
the amphibia of this country, have a much {maller
proportion of blood, and fewer blood-veflels than
thofe with warm blood. On the contrary, they
have a much greater number of colourlefs wveffels
arifing from the arterial fyftem. /=

(E) InsEeTs.

§ 166. A true heart, and [yftem of vefiels con-
nected 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 infects

¥ Reprefentations of the heartofa fifh are given by Per-
RAvLT in the Effais de Phyfique, tom. 4. tab. 19.: by Duv-
VERNEY, in his polthumous ** Euvres Anatomiques’”, tom, 2.
tab. 9.: by Govan Hifloria Pifcium, tab. 4. (all thefe how-
ever call the trunk of the branchial artery, the corta) and by
Moxro in his ©“ Strudure and Phyfiology of Fifbes.”?

" In an experiment which I mede on this fubje&, I ob-
tained from 24 adult water-newts (lacerta paluflris) which
has been jult caught, and weighed 1% oz. three fcruples and
a half of blood. 'The proportion therefore of this fluid to
the weight of the body was as 2% to 36 ; while the fame pro-
portion in an adult and healthy man is as 1 to 5.

R 3 which
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which have no wings; as thegenus cancer,” and
monoculus. Several of the older zootomifts confi-
dered the dorfal veflel of the larva, &c. to be 2
heart ; but this opinion has been already refuted by
Lyoner. In the genera which we have mentioned,
there feems to be no paflage of the arterial extre-
mities into the origins of veins, and confequently n
true circulation. (On the mode of nutrition i
thefe animals, fee note (F).

(F) VEerwmss,

§ 167. Inmany genera of this clafs, particularly
among the mollufca® and teffacea,' there is a very

manifelt heart’, which is fometimes of a fingular
i

ftructure. 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.

——

® Wisris De Animé Brutorum, tab. 3. fig. 1. ROsEL’s
Infedisy vol. 3, tab. 58.

* See Swammerpam of the limax maximus, tab. 9. of the
[fepia officinalis, tab. §3. Mownro on Fifbes, tab. 31.

' See Povrr tefacea utriufgue Sicilie, Vol. 1, and 2, for ;
reprefentation of this in feveral teftacea. WiLLis in the
work above quoted, tab. z. of the oyfer. Swammumm
tab. 5, of the belix pomatia.

2 Cuvikr divides the whole clafs of wermes, acmrdmg as
they are furnifhed with a heart, and vafcular {yftem, or are

deftitute of thefe organs, into two families : the former hej

calls mollufzca, the latter xogphita. :
Some
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Some bivalves are faid by Pov1 to have two auricles,
and fome even four. But in all thele inftances,
there has been no conneétion hitherto difcovered
between the arteries and veins ;* while on the other
hand fome genera in other orders of this clafs
have a conneed fyftem of veffels without a heart 3*
and the proper zosphytes cannot be faid to poflefs 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-
chyma of their body*: * |

3 See Povr, tom. 2, tab. 25, Ef the arca noe, and tab. 27,
of the offrea jacobaa, alfo tom. 1, introduction, p. 39.

+ B. F. Bening de hirudinibus. Harderov. 1796, 4to. a
very excellent monograph. The medufe alfo have no heart,
but a manifeft circulating {yltem of arteries and veins. See
Mitcnicy in Allers’s American Annals, in German, pt. 1.
Ps 121,

S SparLLanz ANt FoxnTana, and Murrer, have confidered
the dark portion in the body of the wheel animal (vorticella
rotatoria) to be a heart ; although it has voluntary motion,
which is influenced by that of the radi. And they have
employed this by a curious petitio 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 beart, but is veally an alimentary canal.

* On the circulating fyltem of the vermes, fee note (G)
at the end of the chapter.

Addi-
R 4
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Additional Notes to the Twelfth Chapter.

- (A) The heart of the orang outang is placed
obliquely like that of the human {ubjeét; but in
other fimiz the apex only is alittle inclined to the
left, and juft touches the diaphragm.

(B) The right auricle receives in the porcupine

- T R g T I |

‘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,
feems to be as yet not completely decided. In
addition to the affirmation of. the author, § 159,
the evidence of CuviEr may be quoted ; he ftates
that in fevetal porpoifes, in a dolphin, and a feal, he
found this opening clofed. ("Légons d’ Anat, Comp.
om. 4. p» 201.) The Parifian diffectors alfo found
it clofed in a beaver. (" Defcription Anatom. d’un
caftor. &c. p. 63.) It was perfe@lly fhut in a por-

poife and young feal which I examined: and ac

cording to Mr. Home, (Philsf. Tranf. 1802)itis
clofed in the ornithorhynchus. On theother fide of
the queftion, befides the fact mentioned in note s,
which is very ftriking, we may adduce Mr. Home’s
authority for the exiltence of the foramen ovale, in

an
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| an open ftate, in the fea offer. He found it fo in
two inftances ; one of which was in an adult ani-
mal. But the ductus arteriofus was cloled. (Phile/.
Trans. 1796, pt. 2). This may perhaps be nothing
more than a cafual occurrence ; as a fmall opening
is not unfrequent in the human fubjett; and I
lately met with the communication as free as'in the
fetal ftate, in a perfon, who had no fyrdiptom of
difeafe, or defet in the circulating [yftem 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
Philsf: Tranf. 1789, pt. 2.

(E) The account which Cuvier gives of the
anatomy of the heart in the amphibia, does not ex-
atly accord with that of the author. Cuvier de.
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 in any lizard or ferpent.

(F) Ttappears that infects poflefs neither blood-
veflels, nor ablorbents. Cuvier has examined, by

gcans of the microfcope, all thofe organs in this
clals,
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clafs, which in red-blooded animals are moft val,
cular without discovering the leaft appearance of 2
blood-veflel ; although extremely minute ramifica-
tions of the trachez are obvious in every part. And
LvoneT has traced and delineated in the cater.
pillar, parts infinitely fmaller than the chief blood-
veflels muft be, if any fuch exifted. Anatomic de
la Chenille, &c.

Yet infelts, both in their perfe&, and in their
larva ftate, have a membranous tube running along
the back, in which alternate dilitations and contrac-
tions may be difcerned. From this circumftance
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 fun&ions
of nutrition and fecretion muft be performed, in
the animals which we are now confidering, in a
very different manner from that which obtains in
the more perfect clafles. Cuvier exprefles the
mode, in which he fuppofes growth and nutrition
to be effeCted, by the term ¢ imbibition.”” And he
explains from this circumftance, the peculiar kind
kind of refpiration, which infeéts enjoy. Since the
nutritive fluids have not been expofed to the
atmolphere, before they arrive at the parts for
whofe nourithment they are deftined ; this expofure
is effected 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’elt l'air, qui va chercher le
Mang.” (Légons d’ Anat. Comp. ). 23, fet. 2, art. 5).
~ The heart of the cruffacea according to Cuvier
has no auricle ; and it is what he calls an aortic
heart. For it expels the blood into the arteries of
the body ; and this fluid pafles through the gills
previoufly to its reaching the heart again, The
different parts of the fyltem are here found under
a mode of connetion exatly the reverfe of what
we obferve in fithes ; where the blood is fent into
the gills, and pafles fublequently into the aorta.
The circulating organ in that clals is therefore a
pulmonary beart.

1 do not comprehend what the author means by
flating, that there is no communication between the
arteries and veins in the cruftacea. If the blood is
fent out in the one {yftem 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 poffeffes 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
branchiz. 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-

turning
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turning blood to the gills; whence it paffes to the
auricle ; and is fubfequently expelled into the aorta,
Here therefore, as in the crultacea, the heart is a
pulmonary one.

The wvermes of Cuvier have circulating veffels,
in which contration and dilatation are perceptible ;
without any heart. They can be feen very plainly in
the lumbricus marinus. "The leech, naias, nereis, aphros
dite, &c. are further examples of the fame ftruc-
ture. This anatomift is of opinion that the mol-
lusca, crufiacea, and wvermes, poflefs no abforbing
veflels ; and he thinks that the veins abforb, as he
finds them to have communication with the general
cavity of the body, particularly in the cuttle-fih.
Hence the above mentioned claflfes will hold an in-
termediate rank, between the wertebral animals,
'which poflefs both blood-veflels, and abforbents 3
and the infeds which have neither. ("Lécons, &c,
). 23. [e&, 2. art. 4).
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CHAPTER XIIL

OF THE ABSORBING VESSELS.

§ 168. IT was regarded as an axiom even by
VaLsarva, that thofe animals, which have true
blood-veflels, have alfo an abforbing or lymphatic
fyltem. It appears alfo that the converle of this
propofition is true: viz. that thofe clafles only
have true lymphatic veflels, which poflels at the
fame time a perfe&t circulating fyftem of blood-
veflels ; that is, only the four claffes 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 infefts, which have been [wallowed. 'The
exiftence of abforption is inferred by analogy from
other pheenomena, as the metamorphofis of larvee,
&c. But no true fyftem of real abforbing vef-
fels has been hitherto demonftrated in thefe
animals ' ' :

* SueLpox has afcribed abforbing vefléls to the filk-worm
and other larve : fee his hiltory of the abforbent fyftem.
Part 1. p. 28. ;and MonRro to the echinus efeulentus (fea hedge-
bog ) in his P?}faf of Fiftes. p. 58, :

§ ‘1609,

-~
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§ 169. This fyftem (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 lacteal veflels, which arife from the
{mall inteftines, and of the proper Iymphatic veflels,.
which belong to the reft of the body. It includes
alfo the conglobate glands, which are found in moft
of the animals, which have this fyftem, and feem
to confift merely of a congeries of the veflels; and
]:‘:lﬂ:ly, the thoracic duct, which is the chief canal for
conveying the fluids from the lymphatic fyftem into
the blood. (See note (A) at the end of the chap-
ter.)

(A) MamMmaLia.

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

7 It is well known that all the chief parts of this impor~
tant {yftem of veflels have been firlt dilcovered in mam-

malia,
to
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to advantage on the hind-leg of the horfe, where
they follow a tortuous courfe.

The thoracie du¢t is double in fome quadrupeds’,
as in the dog, and forms at its commencement,
more conftantly than in the human fubje&, a ve-
ficular enlargement, called the cifferna or receptas
sulum* chyli. (See note (B). '

In many mammalia, particularly of the order
fere, the melenteric glands are colleéted into one

mafs, which is known by the inappropriate name of
Pancreas Afellii .

(B) Birbs.

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

-

# Pecquer Experimenta Nova Anatomica, p. 21. Ed. of
1654. '

*# The courfe and diltribution 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 trans-
formed into a conftant and important circumftance, and
called ““ receptaculum tortuofum,”’ &c. He has reprefented it in
a very beautiful plate, as far as the engraving goes, in his
Refponfio ad Admonitiones Jo. Ap. Horxe. Roterod. 166.. 4.
.7 '

% Aservius de laBibus. tab. 1, and 2.

bate
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bate glands are found in other. parts in feveral of
the larger birds. Their thoracie duét is double®,

(C) AwmprHiBIA,

- § 172, Laéteals are found in great number in
the delicate mefentery of the turtle. The thoracie

dult is double. There feem to be no lymphatic |
glands atall 7. (See note (C).

(D) FisHes.

§ 173. The lymphatics of thefe animals feem
to be deftitute of glands and valves : they want
alfo the lymphatic glands, and their thoracic duét
divides at leaft towards its anterior part, into two |
chief branches®

Additional Notes to the Thirteenth Chapter.

The firucture and offices of the ablorbent glands *
have been illuftrated by the obfervations of Mr.
ABERNETHY on- the formation of thefe parts in
the whale. He found the mefenteric glands of that

" Hewson in the Philf. Tranf: vol. §7. tab. 10. of the

cock.
7 Monro’s Phyfiol. of Fifbes, tab. 30.
® Hewson and Moxro in the works quoted above. See =
al’o BarTHOLIN, Anat. renov. p, 609, of the Cyelopterus Lum-

pus (Lumpfucker).
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animal to confift of large fpherical bags, into which

feveral of the laQteals opened. Numerous veflels

ramified on thefe cyfts ; and the injettion pafled

from their fecerning extremities into the cavity.

In the groin and axilla of the horfe he allo

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 torough thefe

bodies. Philof: Tranf. 1796. pt. 1.

It has been much queftioned, whether the lym-

hatics have any communication with the venous

yltem, prior to the termination of the thoracic

u&. The obfervations of that ingenious veteri-
ary furgeon, Mr. Bracy CLARK, have determined
this queftion in the afirmative ; as he has found
he trunk of the lymphatic (yftem to have feveral
penings into the lumbar veins in the horfe. ReEs’s
yelopeedia, article ANATOMY VETERINARY.

(B) Mr, Home has found that in the feq-otfer
e receptaculum chyli fends two trunks to form
he thoracic du&, Thefe have frequent commu-
ications ; fo that there are fometimes three, fre-
uently four, and never fewer than two trunks run-
ing parallel to each other, Philsf. Tranf. 1796,
t. 2.

. (C) The diftribution of the lymphatics on the
nteftine of the turtle forms one of the moft elegant
Teparations in comparative anatomy. By fixing

8 the
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the injeting tube in a veflel near the inteftine,
and waiting with a little patience, the quickfilver
- will gradually find its way into the minute ramifia |
cations of the ladteals. The peritonea! furface of
the gut is covered with very minute {traight parallel
branches, running according to the length of the
inteftine. Its inner furface is no lefs thickly covered
with lacteals of a different appearance. When dried
it feems as if the quickfilver were conrained in fma
cells, covering the whole internal furface of the in.
teftine fo completely that the point of a pin could
fcarcely be placed between them. '
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CHAPTER XIV.

ON THE ORGANS OF RESPIRATION.

| § 174. THE inceflant continuation of the great
' chemical procefs, by which oxygen, the true pabu-
lum vitz, is exchanged for hydrogen and carbone, 1S
effentially necflary to the wellbeing of the greater
part of animals. Yet the organs and mechanifm,
by which this wonderful funétion is carried on, vary
very confiderably’. In the mammalia after birth;
in birds, when they have left the egg; and in am-
phibia when completely formed, the chief organ of
this function is the /ungs - in fifh it is performed in
the gills ; 1 molft infects, in their trachez ; in the
vermes, in analogous, but at the fame time very
different parts.

(A) Mammaria,

§ 175. Thelungs of quadrupeds agree on the
whole in ftrutture, form and connection, with

———

* AvG. Broussoner Parie Pofitiones circa Refpirationem.
Monfpel. 1778, 4. it is alfo contained in Lupwic’s Deledus
Opuliulor. ad Scient. Naturalem [pedant. Lipfie, 1790, 8. p. 118.

5 2 thole
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thofe of the human fubje@. In the cetacea on
the contrary, and in the web-footed mammalia,
(as the manati), which approach moft nearly to
them, they are dillinguifhed by @ firmer texture,
particularly of the invefting membrane, and by
their peculiar form; fince they are not divided
into lobes, but have an elongated and flattened ap-
pearance. - They are adherent to the pleura, as welk’
as to the very ftrong and mufcular diaphragm’.

(B) Birps.

5187 1764 ThE'refpfratnry organs of this clals cone
ftitute one of the moft fingular ftructures in the ¥
animal economy, on account of feveral peculia-
rities, which they pofle(s ; but more particularly in
confequence of their conne&tion with the numerous
air-cells, which are expanded over the whole body*.

The lungs themfelves are comparatively fmall,
flattenied, and adhering above to the chelt, where |
they fecm to be placed in the intervals of the ribs ;
they are only covered by the pleura on their under {
furface, fo that they are in fact on the outfide of the -
cavity of the chelt, if we confider that cavityas
being defined by the pleura*: a great part of the

* Tyson’s Anatomy of @ Phocena. p. 30. :

3 Lipist. CHERNMX de Rg’ﬁn -atione Foluerum. l‘]"f T 4-1:0.
* See note (A) at the end of the chapter, _
thorax,
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“ghorax, as well as the abdomen is occupied by the
membranous air cells®, into which the lungs open
by confiderable apertures. Thofe of the thorax
are divided, at lealt in the larger birds, by mem-
branous tranfverfe septa, into fmaller portions *;
each of which, as well as the abdominal cells has a
particular opening of communication with the air-
cells of the lungs, and confequently with the tra-
chea. The membranes of thefe cells in the larger
birds are provided here and there with confiderable
fafciculi of mufcular fibres, which have been re-
garded as a fubftitute for the diaphragm, which is
wanting in this clafs of animals’. They alfo ferve
very principally, as we may afcertain by examining
large birds in a living ftate’, ro drive back agam
into the lungs, the air which they received in infpi-
ration ; “whence the repletion and depletion of the

¢ Difcovered by Harvey, ¢ De Generatione Animalium.”
B4 :
¥ Perraveir Effais de Phyfigue, tom. 3, tab. 128. of the
oftrich.

¢ Case. Barruovrin Diaphragmatis Strufura Nova. Paris,
16, 8, p. 31. Modern zootomifts have been divided on
this queftion ; which of the membranes, in or about the chelt
of the bird, can be properly compared to the diaphragm. See
J. Huxter in the Philof. Tranf. vol. 64, pt. 1, p. zo7. And
Micua. Girarp:r in the * Meomoirs of the Italian Socicly,” 1in
fialian, tom. 2, pt. 2, p. 739.

7 WerrgR Crouwte Aquatice Hifloria, p. 171.

8 thora-
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thoracic cells mult alternate with thofe of the abe
dominal cavites®, '

§ 177. Befides thefe cells, a confiderable portion |
of the fkeleton is formed into receptacles for air, in

moft birds (for there are indeed exceptions and
confiderable variations in the different genera and
fpecies). This ftruture is particularly marked in
the larger cylindrical bones, as the fcapula, clavicle
and femur. Itis alfo found in moft of the broad
and multangular bones of the trunk, as the fter-
num, offa innominata, dorfal vertebra, &c. All
thefe are deftitute of marrow? in the adult bird, at
leaft in their middle; fo that the cylindrical bones
form large tubes, which are only interrupted to.
wards the extremities, by a fort of tranfverfe bony
fibres : the broad bones are filled with a reticulated
bony texture, the cells of which are empty. They
have confiderable apertures™ (moft eafily thewn in
thofe extremities of the cylindrical bones, which
are turned towards the fternum) communicating
with the lungs by fmall air-cells ; which fats may

- r———

® 1. B. Du Hamer Hifloria Academ. Reg. Scient. p. 141.

® This faét was known to the Emperor Freperic 2nd,
See his treatife de Arte Venandi cum Awibus, p. 39, of’
ScuneipER’s edition.

1o CampERS’ fmaller awritings, in German, vol. I.pt. L.

tab. 1, and 4.
be:
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e thewn by various experiments on living and dead
irds®. .

Thefe receptacles of air probably ferve the pur-
ofe of lightening the body of the bird in order to
acilitate its motions. This effet is produced in
oft birds to affift their flight; in fome aquatic
pecies, for the purpofe of {wimming ; in the oftrich
nd fome others, for running. Hence we find the
argeft and moft numerous bony cells in birds
which have the higheft and moft rapid flight, as the
eagle, &c. And hence alfo the bones of the bird
which has jult left the egg, are filled with a bloody
marrow, which is abforbed foon after birth, entirely
in fome, in others, particularly among the aquatic
fpecies, at leaft for the greater part.

‘We may however conclude on the other hand,
that all thefe bony receptacles of air are not, like
thofe of the thorax and abdomen, immediately con-
nected with the refpiration of the animals. For in
many birds the interval between the two tables of |
the cranium contains air, while the apertures for
its admiffion are not connefted with the lungs, |
but merely with the Euftachian tube.

" There are fome curious experiments on this fubjeé
by Dr. Avsers. He made living birds refpire the dif-
terent gafes through the air-cells of their bones by means of
an apparatus invented for the purpofe. See his * Contribu-

tions to the Anatomy and Phyfiology of Animals,”” in German,
pt. 1. Bremen, 1802. 4. p. 110.

¥ Wivrris de dnima Brutorum, p. 30.

S 4 § 178.
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§ 178. The immenle bill of fome birds, whi¢h
are for that reafon called /Jevirgftres, is provided
with air from the fame quarter. This ftructure is
not theretore conneéted, as fome anatomifts ** have

fuppofed, with the organ of fmelling, 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 juft 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 ereion of the
plumage in the furkey, bullfinch, &c. (See note (B).

§ 180. Belides the ufes, which have been al-
ready pointed out, thele receptacles of air diminilh
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's. They are alfo obviouily ferviceable in the
evacuation of the faces, and probably affift in the
expulfion of the egg.

% Cajer. MowTi in the Comment. Infiit. Bonon. tom. 3.
p- 298.

s Manual of Natural Hiflory, 1t edit. p. 154.

¥ WiLLis de Anima Brutorum, p. 30.

(C) AMPHI-
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(C) AMPHIBIA.

§ 181. The lungs of amphibia* are diftin-
guithed from thofe of warm-blooded animals, both
by a great [uperiority in point of fize, as well as by
a greater loofenefs of texture': which circum=
ftances are ferviceable in fwimming in many of thefe
animals. (See note (C). '

§ 182. They have numerous projeting pro-
cefles in the chameleon™ ; and terminate behind in
an elongated bladder in the newt. The ferpents,
at leaft for the moft part, have only a fingle 'lung,
which forms an elongated bag™.

o |

-

% Thofe of the teftudines are delineated by CaLpksi, in
his ¢ Obfervations,” &c. tab. 8.

7 It is well known, that the lungs of turtles and frogs do
not collapfe on opening the animals, like thofe of mamma-=
lia, but often remain expanded, at lealt partially, for fome
time. Mavrigni, and lately Townson, (de Amphibiis, Goett.
1794-4,) have explained this phenomenen by the a&ion of
the conftrictor mufcles of the glottis, Bremonn thought
this infufficient according to his experiments ; and afcribed
much effet to the peculiar vitality of the Iungs- See allo
on the fame fubject RuboLru’s experiments in his Anato-
mico- Phyfiological Tranfalizns, p. 119.

" Varuisnieri's ¢ Hiflory of the Cameleon,”” in Italian,
p- 68, tab. 3.

* In a coluber of four feet and a half long, the ]ung mea-
fnred one foot, one inch ; its anterior half refembled a muf=

§ 183.
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§ 183. Inthe tadpole, and the young of fuch
lizards as bring forth in warer™, there are two or-
gans, which fomewhat refemble the gills of a fifh
(appendices fimbriate SwammEerpAM). They are
counected to the fides of the neck, and hang loofe
from the animal ; they are not permanent, but are
gradually withdrawn into the cheft, (within a few
days, in the reptiles of this country), where their
remains may {till be perceived for fome time * near to
the true lungs’. Inftead of the branchial opening,

by

~a 5

.cular inteltine in appearance, and had an elegantly reticu-
lated internal furface (which refembled on a fmall fcale,
the inner furface of the fecond ftomach of the ruminating
animals). The polterior part formed merely a fimple and
long cavity with thin fides.

* It has been doubted whether the young of the true falaman-
der are provided with thefe appendices ; and LATREILLE, in
his % Hifloire Naturelle des Salamandres de France,” p. 19, and feq.
has the following queftion € Les jeunes Salamandres Terreflres
ont elles des Branchies ? woila une DQueflion que je mets encore au
rang des Problemes” I anfwered this queftion in the affirmative
fifteen years ago ; having obferved that the young of fome
pregnant falamanders, whom I kept in my room in glaffes,
and who brought forth under my infpedtion, had confidera-
ble branchial appendices. See the Specimen Phyfiologie com-
parate in the 8th vol of the Gittingen Commentaries.

' Biblia Nature, p. 822. RoseL tab. 2. fig. 1%,

* SwAMMERDAN, loc. citat. RoskL, p. 82, tab. 19, fig. 2.

3 That doubtful animal the jfiren lacertina from Carolina,
has, according to HuNTER’s diffection, two bladder-like
lungs, befides the external branchiz. Philyf. Tranf. vol. 65,

. 307
p- 397 The
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by which fifhes again dilcharge the water, which
they have taken in at the moutd, fome tadpoles
have for this purpofe a canal on the left fide of the
head near the eye*; which muft be diftinguithed
from the [mall tube on the lower lip, by which they
attach themfelves to aquatic plants®.

(D) FisHes.

§ 184. Inftead of Jungs, this clafs of animals is
furnithed with gills or branchie ; which are placed
behind the head, on both fides, and have a move-
able gill cover (purculum branchiale ), which is want.
ing in the order of pifces chondropterygii only. By
means of thele organs, which are connefted with
the throat, the animal receives its oxygen from the
air contained in the water®; as thofe animals which
breathe, derive it immediately from the atmofphere.

The fame circumftance holds good refpecting that no lefs
myfterious creature, the proteus anguinus, from the Cirknitz or
Sitticher lake of Carniola ; whofe remarkable internal ftruc-
ture has been defcribed and delineated by Dr. ScareiBeRS
in the Pbhilof. Tranf. for 1801.

* Roser, tab. .8, fig. 7, 8. This organ is very con{pi-
cuous in thelarge larve of the rana paradoxa.

* Roskey, tab. 14. fig. 17.

¢ This has been noticed by Mavow, whofe wonderfully
acute genius penetrated the myftery of the chemical procefs
of refpiration. . De Thermis Bathonienlibus in his Tradatus Me-
dicophific, p. 1, p. 259,

They
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ThEy afterwards difcharge the water through the
branchial openings (aperture - branchiales ) ; and
therefore they are dlﬂ:mgmfhf:d from animals of the
three preceding claffes by this circumftance ; viz.
that they do nnt rléfpne by the fame way that they
inlpire,

§ 185. We have already (hewn (§ 164) how
the gills receive the venous blood by means of the
branchial artery, and how this blood is fent into
the aorta after its converfion into the arterial ftare.
The diftribution of thefe veflels on the folds and
divifions of the gills conltitutes ane of the molt de-
licate and minyte pieces of {truciure in the animal
economy’,

Each of the gills confilts in moft fithes * of four
divifions, refting on the fame number of arched
portions of bone or cartilage, connected te the os
hyoides. Generally there is only a fingle opening
for the difcharge of the water ; but in many cafes,
particularly among the cartilaginous filhes, there

are [everal.

§ 186. Many animals of this order poflefs a

ﬁngla or double {wimming bladder®; which, at
lealt

e

7 Fiscuer’s Fragments of Natural Hiflory, vol. 1, p, 213.
* It is reprefented by Mowko in the baddock and faimon,

;a'h 25 and 26.
See GorT. FiscHER on the fwimming Bladder of Fifbes.

Leipzig,




L]

ON THE ORGANS OF RESPIRATION. 269

lealt in the fithes of this country, contains azotic
gas. It has not been hitherto determined, whether
it be furfervient to any other funfions, befides that
well known one, from which its name is derived.
In the mean time, like the air-receptacles of birds
it may be confidered without impropriety in the

prefem divifion of the work.
It is placed in the abdomen, and clofely attached

m the fpine. It communicates generally with the
cefophagus, and fometimes with the ftomach; by a.
canal ("ductus pneumaticus ), containing in fome in-
lances, as the carp, valves which feem to allow the
paffage of air from the bladder, but not to admit its
entrance from without. |

(E) InsecTs.

§ 187. That white-blooded animals indifpenfa-
bly require a fpecies of refpiration, would have been
inferred by analogy from the wonderful apparatus
of gills or trachéz, which have been difcovered in
moft orders of both clafies of thefe beings. Butin
many cafes diret proof has been obtained on this

Leipzig, 1795, 8vo. and additions to it in his Fragments of
Natural Hiflory, vol. 1, p. 229, &c. In both thefe works he
delineates the bladders of feveral fithes. Reprefentations of
feveral others may be feen in Negpuam de Formato Felu,
tab. 7. - Rept,de Viventilus infra Fiventia, tab. 3, 6. and the
O%f. Anat. Collegii privati Amflelad, pt. z. tab. 10,

point :
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point: experiment has actually proved the ex.

change of carbone for oxygen™,
White-blooded animals are moreover diftin-

guifhed from thole which have red-blood, by this

circumflance ; that none of the former, as far as

we hitherto know, take in air through the mouth. '

- § 188, Many aquatic infects ** as the genus can-

ger have a Ipecies of gills ** near the attachment of -
their legs. The others, and particularly the land-

infetts, which conftitute, as is well known, by far
the greatelt number of this clafs of animals, are fur-

" nithed with air-veflels, or trachez, which ramify

over moft of their body. Thefe trachez are much
larger and more numerous in the larva ftate of fuch
infe(ts, as undergo a metamorphofis, (in which ftate

alfo the procels of nutrition is carried on to the |

greateft extent) than after the laft, or, as it called,
the perfect change has taken place.

§ 189. A large air-tube (‘trachea) lies under
‘the fkin on each fide of the body of larve, and

© See the two following very valuable works: F. L .A.
Sor G, Difguifitic Phyfiologica circa Refpirationem Infedorum et
Vermium. And Fr. Havssman~ Tentamen folutionis a Soci-

ctat. Reg. Scientiar. Golting. circa Refpirationem Infeéorum pros

ofita Quefiionis.
g u [ F, MARTINET de Refpiratione Infedorum. Lugd. Ba-

 tav. 1753-4. _ _
# They are reprefented in the crasufifh by Wirris de Ani-

ma Brutoruniy tab. 3, fig. 2and 3. And in ROseL’s Jnfeden-
beluftigungen, part 3, tab. §8, fig. 9, 11. tab. 59, fig. 17

opens
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opens externally by nine apertures ( “figmata) : it
produces on the infide the fame number of trunks
of air-veflels (branchie_ ), which are diftributed over
the body in innumerable ramifications “.

Both the trachez and branchiz are of a fhining
filvery colour ; and their principal membrane con-
filts of fpiral fibres. The moft numerous and mi-
nute ramifications are diftributed on the alimentary
canal ; particularly on the above-mentioned corpus
adipofum. (§ 126).

~ § 190. Thereis great variety in the number
and fituation of the external openings, by which in-
fefts receive their air™.
In molt inftances the ftigmata are placed on both
fides of the body. The atmofpheric air enters by

** LyoNeT Anatomic de la Chenille, &c. tab. 4, 5, 6, 7, 10

‘and 11, The fame organs have been reprefented by Swam=<

MERDAM in the Scarabeus Naficornis, tab. 29, fig. g, 10, tab,
30, fig. 1, 10. In the lucanus cervus (tag-beetle) by Matr.
*iGH1 de bombyce, tab, 3, fig. 2. in a cicada ibid. fig. 3. Ina
gryllus (grasshopper) ibid. tab. 4. fig. 1. alfo by Cuvier in
the Mem. de la Soc. & Hiff. Naturelle de Paris, an. 7. p. 30.
In the filk-worm by Mavricui, tab. 3, fig. 1. In alibellula |
by Cuvier, in the work jult quoted, fig.2, 5, 6. In the
tplheniera by Swammerpam, tab. 14, fig. 1. tab. 15, fig. 1, 4
7- In the bee, ibid. tab. 17, fig. 9, 10. tab. 25, fig. 10. tab.
24, fig. 1,2, 3. In the efrus bovis by Mr. B. CLarx in the
Tranfad. of the Linnean Society, vol. 3, tab. 23, fig. 25. In
the maggot of the fly by Swammervam, tab. 40, 41y 42543
In the loufe ibid. tab. 1, fig. &, 4, 7. '

# See the work above guoted, by Havssmany,

1L an
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an opening at the end of the abdomen in feveral
aquatic larvae, and even perfect infects. A very
remarkable change in this refpect takes place in fe-
veral animals of this clafs 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 *.

B g

(F) VEerwmes.

..§ 191. In this clafs, which comprehends fuch
very different animals, the ftru®ture of the relpi-
ratory organs is proportionally various’. Some
orders, as thofe which inhabit corals, the proper
zoophytes, and perhaps the inteftinal worms, ap-
pear to be entirely deftitute of thefe organs ; fo that
if any vital function, analogous to refpiration, is
carried on in thefe animals, it muft 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 firu&ture, which was remarked

— =

. SwammERDAM algem. verhandel. Van de Bloedeloofe Dier-
kens, tab. 2. ' '
16 The reader may confult on this fubja®, Cuvierin i
the Fournal &’ Hifloire Naturelle, 1792, tom. 2, p- 85. and in - YA
his Tableau d’ Hifloire Naturelle des Animauz, p. 384. alfo Sorc
and Haussmanw in their works quoted above. And Sear-
LANZANS Mémoires fur la Refpiration. Genevey 8vo, 1803.
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| fn infeQRs. Some, as the cuttle filh 7, oyfter **, &c.
| have a fpecies of gills, varying in ftrutture in dif-
ferent inftances. Bur the greateft number have air-
| veflels of tracheze.” Several of the teftaceous vers
' mes have both kinds of refpiratory organs. In
fome of the inhabitants of bivalve (hells, as the genus
venus *°, the air-veflels lie between the membranes
of a fimple or double tubular canal, found at the
anterior part of the animal, and capable of voluntary
extenfion and retradion. It ferves allo for other
purpoles, as laying the eggs. The margins of its
mouth are befet with the openings of the trachez.
See note (E).

———— R ——
Additional Notes to the Fourteenths Chaptet.

(A) The cartilaginous annuli of the trachea,
which are in general more complete, in the other

7 SwamMERDAM, Biblia Nature, tab. 51, fig. 1. Moxwro,
lab. 4, fig. ©. And particularly Dr .C. F. G Tivesius de
R.s,fpfrarfane Sepie Officinalis, L ps. 180i-4; tab. 1, 2,

+ ¥ Wivras, tab. 2.

# Examples of this firnéture in teftaceous vermes may be
een in the lepas balanus (Nuunr-n-ihelf} Poliy tub 4, fig. 20, 22,
n the pholas dalylus pierce~ltone) ibid. tab, 8; fig. 61. In
he folen jirigilatus (razor-fhell , rab 13, fig. s. 1?: the Aelix
omatia ({nail), OWAMMERDAM, tab. 4, fg. 1.

The commion {lag affords an inftance in the mollufca,
ee SwAMMERDAM, tab. 8, fig. 7, tab. 9, fig. 1, and the leech
n the inteltinal worms, BeNing, de Hirudinibus, p- 20.

* In the venus leta, Povi, tab. 2, fig. 17.

T mame
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mammalia, than in man, are perfeét circles in birds,
and overlap each other at their upper and lower
margins. Hence the diameter of this part is not
affefted by any twifting motion of the neck.

The air-veflcls are confiderably larger than in the
mammalia; and the fubftance of the lungs is not
divided into lobuli. The cartilages of the trachea
are loft before that tube enters the lung ; and fome
of its large branches open on the [urface of the vif-
cous. I have obferved in the oftrich that this
aperture was furrounded by circular mufcular
fibres, which do not feem to have been hitherto

noticed.

(B) DBefides the zir-cells of the circumfcribed
cavities, and of the bones, thele cavities are formed
in fome inftances in the foft parts. They often ex-
tend from the axillary cell under the pettoral mul-

;- cles, and thofe of the {capula.  In the eagle, hawk,

¢ f{tork, lark, and other high flying birds, thefe cells
¢ are very large; and in many of thofe birds there
are {till larger cells, afcending under the integu-
ments of the neck, and pafling beneath rhe tkin of
the infide of the arm, and back of the fhoulder.
In tiie ftork we found thefe cells large enough to
¢ admit the finger to pafs a confiderable way
¢ down upon the infide and back of the wing.
¢c They are alfo large in the owl and other birds of
 prey.” MacarRTNrY in Rees’s Cyclopedia, art.

L]

"

4

(4

L o

Birps.
3 The
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The whole of this fubjeét is explrained at great
length, and with minute details in the above-quoted
article.

(C) The amphibia are diftinguithed in all in-
ftances by the great fize of their air-veficles. In
the frogs, lizards, and ferpents, the lung confifts of
a cavity, the fides of which are cellular. The
lower or pofterior part of the organ either formsa
mere membranous bag (the parietes of which are
not cellular) or elfe the veficles are larger at that |
part than elfewhere. In the ferpents the lung has
that elongated form, which charaterifes all the vif-
cera of thefe animals. A confiderable portion of it
is a fimple membranous cavity ; and this is fupplied
with arteries from the furrounding trunks. The
turtles have a more complicated ftruture ; or one
which approaches more nearly to that of the warma
blooded clafles. The lungs are uniform' in their
texture throughout ; but the veficles are very large.
The cartilaginous annuli of the bronchi terminate
before thefe veflels enter the lungs.

(D) Fourcroy found azotic with a fmall propor-
tion of carbonic acid gas in the carp: LacepEDE
met with hydrogen in the tench ; and pure oxygen
has been found in the thark, (Duncax’s Annals,

vol. 1, p. 393).
sl The
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The air-bladder does not exift in many fifhes;
whence Cuvier argues with jultice againft the
opinion which afligns this part an important office
in refpiration, ‘Indeed it feems much more pro-
bable that it is fubfervient to the motions of the
animal,  For it is largeflt in fuch fithes, as fwim
with confiderable velocity. It is wanting in the
flac fifhes ; where the large lateral fins fupply its
place, and in the fhark, where its abfence is com-
penfated by the fize and f{trength of the tail. It
does not exift in the lamprey, which pofiefies
none of thefe compenfations for its abfence : that
fith therefore creeps flowly at the bottom of the
water.

It is found in fome fpecies of fcomber ; while
others want it: viz. the mackerel (fcomber [com-
brus ). Its form varies ad infinitum in the different
genera and fpecies. Its cavity is generally uni-
form: but fometimes divided by fepta, as in
the flurus ; and being even very cellular in the

diodon.
Its fides vary confiderably in thicknefs ; and are-

fometimes bony, as in the cobitis foffilis.

There is generally a vafcular and glandular body
fituated in the cavity ; which probably fecretes the,
contained air. In the perca Jabrax are two bodies
on the outfide of the bag; giving rife to feveral
veffels, which conrain air, Thele unite together,

and open into the cavity.

(E) In
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CHAPTER XV,

ON THE ORGAN OF THE VOICE.

§ 193. ARISTOTLE has correctly obferved,
that thofe animals only, which poflefs lungs, confe-
quently the three firft clafles of the animal kingdom,
poflefs a true voice. Several genera and {pecies even
of thefe are either entirely dumb ; as the anteater 2
the mans, the cetacea®, the genus teffudo, feveral
lizards and ferpents ; or they lofe their voice in
certain parts of the earth; as the dog in fome
countries of America, and guails® and frogs* in
feveral parts of Siberia.

—_—

' In a preparation—a dried one indeed—of the larynx
and lungs of the two-toed anteater, I find the larynx en-
tirely bony, that is, of the fame {ubftance with the os
hyoides. The trachea, which is extremely fhort, is a merely
membranous canal, without any perceptible trace of carti-
lagicous rings. 1

* Jwo. Huxter found no thyroid gland in the whales,
which he diffeéted. This coincides with that hypothefis,
which confiders this gland to be conneéted with the formas~
tion of the voice. (Cuvier however (tates its exiftence in
the dolphin and feal. torw. 4. p- 523. T

3 Pennant's dretic Zoology, tom. 2. p. 3 O.

¢ MuvrLer’s Colletion of Ruffian Dijcoveries, vol. 7. p. 123.
J. C Beckmann’s Hiflorical Defeription of the Churand Mark of

Brandenburg, vol..3. p. §450.
: (A) M.‘!“LM'I
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(A) MamMALIA.

§ 194. Moft animals of this clafs® have the
following circumftances in common : their rima
glottidis is provided with an epiglottis, which in
moft inftances has a peculiar mufcle, arifing from
the os hyoides, and not found in the human fub-
je€t: the margins of this rima are formed by
the double ligamenta glottidis, (/igamenta thyreo-
arytenvidea) ; between which the ventriculi la.
ryngis are formed. The epiglottis does not exift in
moft of the bat kind : and in fome moufe-like 2ni-
l:'nal_s, as the rell.-moule (glis ¢fculentus ), it is hard-
ly difcernible. The fuperior ligamenta glottidis, as
well as the ventriculi laryngis are wanting in {ome
bifulca, as the ox and fheep.

§ 195. Some fpecies of mammalia have a pe-
culiar and charateriftic voice ; or at leall certain
tones, which are formed by additional organs. Of
this kind are certain tenfe membranes in fome
animals ; and in others peculiar cavities, opening

- =~

> Belides the two old, and highly valuable works on the
organ of the voice, by Casserius and FaB. AB AQuAPEN-
pENTE ; and the writings which we fhall have occafion to
quote in'the fequel, I refer the reader to M. J. Buscu Difers.
de’ Mechanifmo Organi Pocis. Groning. 1770, 4to. which con-
tains feveral excellent oblervations by Camesr.

T 4 into
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into the larynx, and fometimes appearing as con.
stinuations 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 glortidis .

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 membranuus
{acs opening into the larynx 7.

The mule does not neigh like the mare, by which -
it was conceived ; but brays like the afs, which
begorit. It pofleffes exactly the fame larynx as the
latter, without any of the peculiar vocal organs of
the mother: a fa&, which like many others,
cannot be at all reconciled with the fuppofed pre-
exiltence of previoufly formed germs in the ova-
rium of the mother®. '

f o, K » . 1 T r o i

¢ Herissant in the Mem. de P Acad. des Sc. 1753 tab. 9.
7 Jlnd. tab. 10
® T have adduced this eflential, and really {pecific differ-
ence in the ftruéture of the larynx of the horfe and afs; as
pne of the many arguments, which overthrow that rule,
adopted by Ray, Busrow, and others, of aferibing to one
and the fame fpecies, all fuch animals, as produce by copu-
Jation an offspring capable of fubfequent generation. Se¢
the 7th ed. of the Manual of Natural Hiflary, p. 26. A
e
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The cat has two delicate membranes lying under
the hgamenta glottidis ; which. prabably caule the
the purrtng noife peculiar to thele 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 neek/ large fingle
or double Iar}'*-‘rlg"eaeI facs, of varions forms and divi-
fions, éommunici['ing'; ‘with the larynx by one or
tWo " ﬂpemngs between' the os hymdes and thyroid
ca!-'tl!agp. : id] -

"Some “of the eurcmpvthcm, as the CL Seniculus,
zﬁi!b&ﬂﬂebu& have the middle and anterior part'of
the os hyoides formed into a fpherical bony eavity *,

b}' which the animals are enabled to Pruduce thﬂﬁ:
{ ] e | lfT 1 J : 2

=

I 57 10 b9 15qqu 501 B BooLiq 1

L vlnggn’ﬁim in / EFLE Mem. dé Pr&w&’ des -S'c:enmr, I;r?g,
mh ¥ hafigrllgo hotsl

* Casgerivs de P"acu awﬁm"gw G‘rgauu, t:a,b 1;:. fig. 9, 10
p 5-' “ ad grunmmm in porcis efficiendum.”’ Herissant loco
citato, tab. 11. RGN

" As the orang-utang. See Camper’s Natural Hiftery of
that animal—the Simia inuus (ce Luowia’s Natural Hiflory of
Mnn In '_g. common ape (fimia ﬁfwnu: } | muqd tne right
rence ; while the left was not larger than a nutmeg. The
}arynx of the fimia aynama{gw may be feen in lhc work above
quoted of Cameper.

* Iv is reprefented in the Mandril (Papio Maiimon) by
Vice p’Azvr loco citato, tab. 7.

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

* Vicqp’Azye loc. cit. tab. 9. 10, - CampER; tab. 4.

terrific
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terrific and penetrating tones, which can be heard
at vaft diltances, and have gained them the name of
the howling apes.

(B) Birops.

§ 196, The mﬂﬂ ﬂnkmg peculiarity in the vo-
cal organs ﬂf this clals, and which belongs to. all
birds with a very few exceptions; confifts in their
poflefing, what is commonly called, a double la-
rynx, but which might be more properly defcribed,
as a larynx, divided into’ two parts, placed at the
upper and lower ends of ‘the trachea. They have
allo two rimze glottidis.

§ 197. The fuperic;r, or proper rima glottidis
is placed at the upper end of the trachea; butis
not furnithed with an,epiglottis >, = The apparent
want of this organ is compenfated in feveral cafes
by the conical papillz plated at both fides of the

rima.

L ]

§ 198. The apparatus, which is chiefly concern-
ed in forming the voice of birds, is found in the

% The part which Warren has defcribed in the 34th
vol. of the (Philof. Tranf. p.113: as the epiglottis of the
oftrich, is merely alight elevation at the root of the tongue.
See Cuvier in the Ménagerie du:Mufeum National & Hiftoire

Natugelle. no. 1. tab. 3.
- inferior
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inferior or bronchial larynx . This contains a
fecond rima glottidis, formed by tenfe membranes ;
which may be compared in feveral cales, particular-
ly among the aquatic birds, to the reed at the
mouth of mufical inftruments. It is furnithed ex-
ternally with certain pairs of mufcles, varying in
number in the different orders and genera; and
with a kind of thyroid gland. The courfe and
proportionate length of the trachea, and particu-
larly the ftruture of the inferior larynx, vary very
confiderably 7 in the different {pecies, and even in

B =
w 3 s

* Hence the divifion of the trachea below the upper rima
glottidis fcarcely produces any change in the voice of feveral
birds : as they can ftill utter founds by means of the bron-
chiallarynx. See DuvErNey in the Hil. de I’ A.ad. des Sciences,
tom. 2. p. 7. GirARDI in the Memoirs of the Italian Society,
tom. 2. pt. 2. p. 737. and Cuvier in the Magazin Encyclo-
pedigue. Arm. 1. tom. 2. p. 2§7.

' On the fubje& of the bronchial Iarz'n:, the reader may
confult HErissant, Vicq:d’Azyr and Cuvier in their
- works already quoted : alfo another differration by the latrer
anthor in the 2nd vol. of the 4th year of the Magazin En-
eyelopédique. Scun FIDER in the Leipfie Magazine for 1786
and 1787, and in his valuable Commentary on the Works of
Freperic [I. pp. 32. 211,

Avrprovanpl has defcribed that of the wild fwan., Orais
Iﬁaf’ag. tom. 3. p- 13- 3

‘That of the goofe has been moft excellently defcribed by
Havner de partium corp. humani fabrica et Sun&rontbus, tom.
7+ P+ 321, which may be compared with the beautifu] deli-
neations of HerissanT, loe. citat. tab. 12.

the
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the two fexes, efpecially among the aquatic birds,
Thus, for example, the tame or dumb (wan, (anas
glor ) has a ftraight trachea; whillt in the male of
the wild or whiltling {wan (¢ygnus ), this tube
makes a large convolution, which is contained in
the hollow of the fternum (fee § 55). In the
fpoonbill ("Platalea leucorodia) as allo in the
Pbafianus  matmot, and others, fimilar windings
of the trachea 'are found, not enclofed in the
fiernum. The males of the two genera anss
and mergus have at their inferior or bronchial
larynx a bony cavity,” which contributes to
frengthen their voice.® See note (A), at the
end of the chapter,

(C) AMPHIBIA.

§ 199. The ftrulture of the vocal organs in
this laft clafs of animals, which poflefs a voice, is on

® DBefides Hen1ssant and Cuvier, loc. citat. the reader
may confult Arprovaspl ormithol tem. 3. p. 190. Wir-
LovGHBY ornithol. tab. 73. BrocH in the {ran/adions of a So=
siety for Inguiries concerning Natural Hiflory, at Berlin, tom. 4.
p- 579, tab. 16. and in his works, tom. 3. p. 372. tab. 7.
Latwam in the Tranfadlions of the Linnean Society, vol. 4. p.

~ go. tab. g. 16. ;
15 See Fasricivs Hitpanvs on the Excellnce of dnatgmy,

P- 323-
the
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the whole very fimple; although it varies in fe-
veral genera and fpecies, and fometimes in the two
fexes. See note (B).

§ 200. The trachea forms different convolu-
tions in fome of the teftudines,* and of the
crocodile kind. It is very fhort in the frog;
but longer in the male, than in the female : the
rima glottidis is alfo larger in the former. Liga-
menta glottidis exift in all the amimals of this

clafs *%.

§ 201. The males of fome frogs are diltinguifhed
by peculiar membranous bags. The tree frog (‘rana
arborea) has a large fac in its throat; and the
green frog (‘rana efculenta ) has two confiderable

pouches in the cheeks, which it inflates at the time
.

-

*® Brast1 Zooteomia, Amft. 1077, Bvo. tab. 17. fig. 5.
The tortoifes (at leaft the teffado Graca) may be faid to have
two trachez : for the fhort common trunk divides at the
third cervical vcrLEbra into two long branches, which de -
fcend far into the cheft before they enter the lung. Each of
them makes a large latteral convolution, over which the
two aorte abdominales bend their courfe.

* Vice:p’Azyr, loc. citat. tab. 13, fig. 45, 46. repre-
fents thefe fragments in the teludines ; fig. 41, 42, 44 in
frogs; fig. 47 —s52 in ferpents.

The larynx of the rattlefnake is reprefented in Trsoxn’s
Anatomy of a Ra!rﬂ:fmﬁ: Philof. Tranf. vol. I3. no. 1'44_
fg.§- ;

of
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CHAPTER XVL

. ON THE BRAIN AND NERVOUS SYSTEM IN
GENERAL.

§ 202. THIS clafs of fun&ions which conftitutes
he leading character of animals, and has derived
ts name from that circumftance, affords to our ob-
rvation a more clear and manifeft gradation, from
the moft fimple to the moft compound ftructure,
han any others in the animal economy .

§ 203. In fome of the moft fimple animals of
he clals vermes, particularly among what are called
agphytes, little or no diftinttion of fimilar parts®
or {ftruttures) can be difcerned; and we are un-
ble to recognize any thing as a particular nervous

' On the fubje& of this clafs of fun&ions, the reader
uld confult the two firlt volumes of that mafterly work,
he Ledures on comparative dnatomy of Proressor Cuvier ;
hich have been tranflated into German, by Proressor
ISCHER.

* By the term partes fimilares, the antients dennted thofe
lomogeneous organic [tructures, which form nerves, muf-
les, tendons, bones, cartilages, &c.; the combination of

hich conftitutes the partes diffimilares of the animal body ;
. the limbs, vifcera, &ec.

U2 {yltem,
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Iyftem, or even as a part of fuch a (yftem. The
power of fenfation and voluntary motion, which

’

muft be uniformly {pread throughout their homo.
geneous fubftance. ~ The almoft tranfparent poly«
pes (hydra ), which are often found in this count
with a body of an inch in length, and arms op
tentacula, of a proportionate fize, appear to confifty§
when furveyed in the beft light by the ftrongel
magnifying powers, of nothing but a granular flruc
ture ({fomething fimilar to boiled Sago) connetedd
into a definite form by a gelatinous fubftance.

~ § 204. In many other vermes, and in infedsy
particular nerves can be diftinguithed, arifing ing
general from what is called the fpinal marrow, the
fuperior extremity of which part, flightly enlarged
conftitutes the brain. The latter organ, howeve
in both claffes of cold{and red-blooded animals, ar
ftill more in thofe which have warm blood, has?
much more complicated ftruture, and a far greatet
relative magnitude: all animals are however &
cetded in both thefe points by the human fubjeé
which, according to the ingenicus obfervation @
the learned SOMMERRING?, poflefles by far ti
largel

-

¥ See his Differtatio de bafs .Enfqﬂr:ﬁ, Goetting. 1778. Py
17. and his Tabula bafeos Efr;:pbafi, Francof. 1799, p- 5.35& _:
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fargeft brain in proportion to the fize of the nerves
which arife from-it.* (See note (A) at the _Fmd of
the chapter.) :

a
e

(A) - MaMMALIA.

§ 205. The two large procefles of the dura mater,
vhich form the falx and tentorium, poflefs a very
eculiar ftruéture in fome animals of this clafs, A
rong plite of bone, which is a procefs of the
eighbouring bones' of the cranium, is' contained
etween their two lamina. -

‘We have hitherto alcertained only one example
bf fuch a formation of the falx, in the quadrupeds

.lG LErev, Offerv. Neurol ex Anatome comparat. Fr-ancof.
V adrum, 1768-8+ . . v N at :l

* The {mall fize of the brain in pmpnrtmn to the reft of
1e nervous fyltem has a very conliderable influénce on the
thole animal economy of cold-blooded, when viewed in
omparifon with warm-blooded animals. It explains the di-
inifhed {fympathy between the two parts; and the confe-
uently weak powers of motion of their whole machine.
¢ enablesus alfo to underftand the remarkable independ-
ce of the vitality of their parts npon that of the brain ;
d their poffeflion of confiderable individual powers of life ;
alfo the extraordinary extent of their reproduétive powers.
have treated at greater length on all thefe points in my
ecimen Pﬂ_rﬁqfagia comparate inter Animentia calidi e Srigidi
nguinisy in the 4th vol. of the Goettingen Commentaries 3
d in the Manual of Natural Hiflory, p. 225. of the ‘;-'th
dition. (See note (B) at the end of the chapter.)

U3 of
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of this clafs : and this I difcovered in the ornithor- .
hynchus, an animal which abounds in inftances of!
anomalous {truture. Something fimilar is found
in the cetacea, at leaft in the porpoifes. The falx
itlelf defcends 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 {ome 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 cale in moft fpecies of the cat and bear
kind ; in the martin (‘muflela martes); in thes
coaita (‘cercopithecus panifcus)? and others.

fa.Ix. _ ]
6 See on this fubje® SOMMERRING, on the Brain and Spinats
Marrow, in German. Mentz, 1788-8. A work, which
is extremely valnable for its comparative anatomy. ;
7 Joserur's Anatomy of Mammaliayin German. Confribus

tions to the firfi wol. p. 34+ tab. 4.
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It confilts of three fepamtﬁ‘,pnrﬂms_'in other
aniimals, one of thefe pieces projeéts frori'the upper
and back part of the cranium; like:a tile ; the two
lateral portions arife from the petrous part.of the
temporal bone. This ftructure(is exemplified ini
the feal ®, dog, and horlfe.

In - fome -cafes, as in the pig, the irabbit, fome
mice, &¢. a rudiment of the lalt menticned la-
teral portions may be obféerved ; or at leaft the:

ridge of the temporal bﬂnﬁ is much fharper than
ulhades sodio wst v id

§ 206. The peculiarities, which diftinguifh the
brain of the human fubjeét from that of the mam-
malia *°, confift chiefly in the circumftance, which

has

® In the cranium of a young feal, which I poffefs, ‘the ans
terior or upper furfice of the tile-fhaped picce is conneded
by means of a ftrong perpendicular bony plate ; extendif}g'
to the middle of the lambdoeid {uture, with the inner furface
of the occipital bone, where the 'falx terminates.

® I have already deferibed the chief varieties of the bony
tentorium, and have mentioned the ufcs afligned to this
{tructure, which appear however improbable, in the deferip-
tion of the bones, p. 117 ; and in the Inftitut. Phyfiol, p.
160, ed. of 1798. = (See note (C) at the end of the chapter.)

** The reader may confult the following delineations of
the brain of mammalia, befides thofe which will be referred
to in {u bfequent notes. Of the chimpan{é (:j" mia .!rauf&;.-_':,nm 33
by T'vson in his excellent ¢ Anatomy of "a Pigmy,” fig. 13,
14. Of the dog, by Covrvrins, Sylem of Anatomy, vol, 2. tab.

L] 53.
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has been already noticed, of its poffefling 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 colle@ion of fandy matter; which is found in <
the ‘pineal gland ** of ‘the human brain, almoft in-
variably after the firlt few years of exiftence, has:
been hitherto obferved in a very few other mam--
malia, and thofe among the bifu/ca .

4
53 .ﬁg 13 and EBEL, far: cit. tab. T3 ﬁg 7. Of the cat, by
CoLris, tab. 535 fig. 2; and Esew, tab. 1, fig. 3. Of the horfe,
by Vica-0’Azvr, Mem. de P Acad. des Sciences, 1783, tab. 7 ;
EssL, tab. 1, fig. 1. Of the fheep, by Vicq p’Azyr, tab.
8, fig. 1 ; and EBEL, tab. 1, fig. 8. Of the ox, Vica-p’Azvr,
tab. 8, fig. 2; Egey, tab. 1, fig. 6 and 9. Of the pig, .
CoLLiNs, tab. 543 EBEL, tab. 1, fig. 10. _
"1 The delineation, which I have given of the brain of the :
mandrill ( Papfa Maimon,) in the two firlt editions of my
work, de Generis Humani Varietate Nativd. tab. 1, fig. 1,
fhews how ftriking this difference is, even in the guadrumana, .
which from their great general refemblance to the human
fubjeét have been called Anthropomorpha.

2 SOMMERRING de, faprﬂ:.r, vel prope, wel intra G:’aﬂdufﬂm-
pmmfrm itis. Ment;.. 1985 Byge . ..

g SDMMERM}.G has found it in the fallow-deer (ceraus
dama) fee his Diff. p. 10. And Maracarne in the goat :
< Diffection of the Brain of Jome Quadrupeds i in Italian,
Mant. 1795 4- p. 31. )

e § 208, &
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§ 208. In the proper quadrupeds (the quadru-
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. Thefe 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 *.

§ 20g9. The (truture of the corpora quadrigemina,
and eandicantia diltinguifhes thebrain of herbivorous
fromthat of carnivorous quadrupeds. The natesvery
confiderably exceed thezeffes in fize, in the former
clafs 'while thefle proportons 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 MeT2GER Specimen Anatomie comparate primi paris
Nervorum, in his Opufe Anat. and Phyfiel,  Gothing. 1790,
8vo. p. 100,

" This part is reprefented in the bifulca, and in the hare-
kind'in Corrins’s Syflem of Anatomy, vol. 2, tab. 5rI- Eper
loc. cit. Wirvis dnatome Cerebri, fig. 2. Monro on the
Nervous Syflem, tab. 9 and 24.

** Thele were firlt' refuted by that excellent anatomift
C. V. Scunemer of Wittenberg. See his claflical work de
Offe Cribriformi, 1655. 12mo. i

. DOMMERRING o the Brain, &c. p. g1,

(B) Birps.
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(B) Birps,

§ 210. The dura mater forms, in fome birds,
a falciform procefs ; which has been erroneoufly
afferted to be deficient in the whole clafs **. In the
cock of the woods (“tetrao urogallus )™ it has a
bony ftruéture, refembling that of the ornithor-
bynchus.,

)

§ 211. The brain itfelf, confidered altogether,
refembles that of the former clafs (even in forming
in fome inftances a kind of procefus mamillares ),
while, on the contrary, it is ftrikingly diftinguifhed
from that of the following order. It differs, how-
ever, from that of the mammalia, not only in the
fmoothnefs of its furface, and the want of convo-
lutions, but alfo in the ftruéture of the optic tha-
lami. Thefe eminences, which are nearly {pheri-
cal, and hollow internally, are not contained in the
proper brain or cerebrum, but lie behind and
below that part.  This ftruture is common to birds

'* This miltake has even been committed by Harrer de
Partium Corp. Hum. Fabricd and Fundionibus, tom. 8, p.
163.

*35' The brain of this bird is remarkably fmall in proportion
to the fize of its head and whole body ; while we know, that
in fome other animals of this clafs, particularly among the
finging-birds, the brain exceeds that of the human fubject in

thefe points of view. ‘
with
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with the two claffes of cold {and red-blooded ani-
mals. Thofe eminences alfo, which in the mam-
malia are juftly termed corpora firiata, are of an
uniform colour in birds. (See note (F) at the end
of the chapter.)

§ 212. The brain of birds does not poffefs fe-
veral parts, which are found in that of the mam-
malia ; and the opinions of anatomifts are much
divided concerning others, on account of variations
in their ftruture and appearance. The corpus
callofum, pons varolii, &c. come under the de~
fcription of parts, which are certainly absent. The
exiftence of the fornix, pineal gland, corpora can-
~ dicantia, and quadrigemina, is a matter of difpute **;

* See HaLLgr’s valuable obfervations de cerebro avium, in
the Opera Minora, vol. 3. And Mavacarne’s long com-
mentary on them in the three firlt volumes of the Memoirs of
the Italian Society.

Several authors have given reprefentations of the brain of
birds. That of the goofehawk, the owl, the finches (Frin«
gille ), the pigeon, the partridge, and the goofe has been de-
lineated by Esev, loc. citat.

That of the kingsfither, the red bird (loxia eardinalis ), the
turkey, the buftard, the woodcock, fnipe, and others of the
genus feolopax, the fwan, goofe, and duck, by Corrins, loc,
citat. tab. 49, §6, 57, and 58.

That of the raven and common cock by Vica-p’Azvyr, in
the Mémoires de P Acad. des Sciences, 1783, tab. gand 10. :
That of the goofe in a lateral and internal view, by Lupa
w16, de Cinerzed Cerebri Subflantia, Lipf. 1979, 4to. fig. 1.

(€) Am-
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§ 215. The ftrufture of the brain varies in
the different genera and {pecies ; fometimes even in
the individuals of the fame {pecies. It confilts 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 nerves decuf-
fate, {juft like two fingers laid croffwife); a re-
markable peculiarity which has given rife to feveral
phyfiological inveftigations, and inferences *. (See
note (H) at the end of the chapter.)

Thele

3 HALLER de Cerebro Pifecium in the Opera Minora, tom 3,
psig8., Covruins has given reprefentations of the brain in
almoft all the orders of filhes ; but his views are chiefly of
the upper external furface, tab. 60 to 0. That of the feate
is delincated in the 2nd vol. of Cameer’s fmaller awritings,
tab. 3 : by Moxro in his Phyfialogy of Eifbes, tab. 1, 34 and
37 3 and by Scarra de Auditu et Olfadu, tab. 1, fig. 1. That
of the fhark, by Stexenis Elementa Myolog. tab. 5 and 7.
and by Scarpa, loc. cit. tab. 2. That of the frog-fih
(lophius pifcatorius) by CamrER, loc. citat. tib. 1.

‘That of the conger-eel, turbot, and pike, by Vica-n’Ax
2¥R, loc. citat. tab. 10. That of the cod, by Camper, /.
citat. and Moxgro. That of the haddoc, by Moxro, on the
Nervous Syflem, tab.32. That of the filurus, by Ezev, lee.
cit. tab, 2, fg. 4., That of the pike by Casserius,
Erer, and Scarea, [locis citatis. That of the carp by
Eser and Scarea. :

* See SOMMERRING in the Heffun-Literary Contributions,
vol. I,pt.2, p.205. allo his Difert. de Decuffations Nervor.

“ Opticor.
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Thefe nerves have in fome fithes the uncommon
ftrafture of an inveftment of pia mater containing
very elegant longitudinal folds *.

The olfattory nerve fometimes forms a ganglion
juft before it is diftributed to the nofe. The ga-
dus merluccius and the carp® afford examples of this
ftructure, which is remarkable inafmuch as no gang-
lia have been hitherto oblerved in the nervous

fyltem of fifhes.

§ 217. We mult laftly mention thofe nerves,
which are diltributed, in the eletrical fifhes, to
that wonderful apparatus of membranous cells,
filled with a gelatinous {ubltance like white of egg,
and performing the office of a Leyden jar, or elec-
trical battery. Thefe curious organs occupy the

Opticor. Mogunt. 1786, p.24. Coormax’s Newrolog. p.38.
Profeffor Rupovenr in Wiepemann’s Arehives, vol. 1, pt. 2,
p. 156, and {everal of the delineations quoted in the preced-
ing note.

$ See Eustacun OQffium Examen, p. 227, and a reprefen-
tation from the faw-fith (fgualus priftis: in Mavricai de Ce-
#ecbro. In order to compare this, with the ordinary ftruture
of other nerves, fee the reprefentation of the phyfiological
preparation of the commencement of the fifth pair in the
elephant,in A. K. Boernave, Hifforia Anatomica (prior) in=
Sfantis, cujus pars Corporis inferior Monstrofa. Peterfburg 1754
4to. tab. 1.

¢ Scarra, loco citato.

5 lateral
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lateral fins of the torpedo?, and receive their ner-
vous fupply from the fifth pair. In the elettrical
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
filurus eleCricus, it is placed between the fkin and
mulcles over the whole body, and its nerves are
derived from the eighth pair °.

(E) InsecTs.

§ 218. The general ftrufture of the nervous
fyftem in this clafs has been already mentioned
(§ 204). :

The larvz, in which the fubjet has been molft
completely inveftigated °, have a brain confifting
of two ganglia, contained in a horny cavity larger
than itfelf. The nervous cord, which in red-blood.
ed animals conftitutes the medulla fpinalis, proceeds

? HuntEer in the Philof. Tranf. vol. 63, p. 431, tab. 20;
and Girarpi in the Memoirs of the Italian Society, tom. 3,
P-553

* Hunter in the Philof. Tranf. vol. 65, p. 395, tab. 9.

® Georrroy in the Bulletin de la Societé Philomatigue, 6
annee, tom. 3, p. 169.

* See Lvonet’s excellent account of the larva of the Pha-
lena Coffus, tab. g, 10, and 18. That of the filkworm by
SWAMMERDAM, tab. 28, fig. 3. (which is better than Mav-
PIGHI’S reprefentation) ; and by Bisiena in the Comment,

{nflit. Bonon. tom. 5, pt. 1, tab. 4. That of the butterfly, by
Biziexa, ibid.

from
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from this point along the abdomen, forming in its

paflage twelve fimple ganglia, from which, and from

the two ganglia forming the brain, the nerves de-
*1ive their origin . :

(F) VEermEs. y

§ 219. Excepting thofe animals, which inha-
bit corals, and the proper zoophytes, moft genera
of the other orders of this clafs are found to pof-

Mefs a diltin& nervous fyftem ™ : altheugh former
anato-

"' The nervous fyltem of the larva of the ftag-beetle, may
be feen in SwamnmErDAM, tab.28, fig. 1; and in ROEsEL,
tom. 2, tab. 8. That of the ephemera, in Swammerpam,
tab. 14, fig. 1, tab. 15, fig.6. That of the male bee, ibid.
tab. 22, ﬁg 6. That of the mufza chamalion, in the different
ftages of its metamorphofis, ibid. tab. 40, fig. 5, tab, 41;
fig. 7. That of the larva of the mufta putris, ibid. tab. 43,
fig. 7. That of the louse, tab, 2, fig. 7. That of the lobfter,
Wirris de Animd Brutorum, tab. 3, fig. 1.

Humsovor’s Experiments on the Irritation of Mufeular and
Ncrww.r Fibres, in German, vol. 1, contain {everal excellent
anatomical and phyfiological remarks on l:he nervous f}r&em
of fome infeéts, p. 273, 286.

* See Jos. Mancivrt de Syflemate Nerveo Hirudinis, Lum-
brici Terrefiris, aliorumgue Vermium. Ticini, 1795. A German

~verfion of this work is given in the znd vol. of Reiv’s Phy-
Siological drchives.

The nervous fyftem of the leech has been {hewn by Repr

de Fiventibus intra Viventia, tab. 14, fig. 9; and BIp1exa Com-

ment. Inflit. Bonon, tom. 7, tab. z, fig. 5, tab. 3, fig. 6. DE-
NING'S

|
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anatomifts have exprefsly declared in feveral in-
ftances that no fuch parts exilted . The {trutture
and diftribution of the nerves pofiefs in many calfes
a {urprifing analogy to thofe of infects, The ner-
vous fyftem of the fea-moule (apbrodite aculeata),
for example, is very {imilar to that of the larvae *,
In others, it is more anomalous : thus, in the cut-
tle-fith, two large nervous chords arife from the
brain, and form in the brealt two club-fhaped gang-
ha ; from which numerous nerves proceed *. (See
note (1).

- Additions to the Sixteenth Chapter.

(A) Asthe works in which this moft IMPOTta
ant phyfiological pofition is confirmed and eluci-

-
-

®1nG’s excellent work on the leech, and Maxcrr’s book
may alfo be confulted.

The nerves of the flug are reprefented by SWAMMERD 4,
tab. 9, fig. 2. and thof: of the Aelix Jomalia, ibid. tab. 45 fig. 6
tab. 6, fig. 1; whieh may be compared with the draw
SPALLAN 2aX1, 1 the Memoirs of the Jtalian Saciety,
.pt- Z, P-545.

" See the remarks of Humsorpr in his work above quated,
P- 259, and Cuvier’s claffical woark, which I here quote
once for all, tom. 2, p. 298.

4 Parias, Mifcellanea Zaologica, tab. 7; fig. 13.
¥ SwammEerDpawm, tab. 52, fig.2. MoNro on the Phyfiology
of Fifbes, tab. 41, fig. 3. Scarra, /loc. citar, tab. 4, fig. 7, Tia
“LEsiUs in ISENFLAMM and Rosenmurrer’s Contributions 4o

Aratomy, in German, vol, I, pt. 2, tab. 2.

i X dated,

ing by
tom. z,
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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 derailed form.

"The valt fuperiority of man over all other ani-
mals in the facultics of the mind, which may be
truly confidered as a generic diftin&ion of the hu-
man {ubje&, led phyfiologilts at a very early period
to feek for fome correfponding difference in the
brains of man and animals. They naturally invef-
tigated the fubjeét in the firlt 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 farisfactory that they profecuted the inquiry no
further, but laid down the general propofition,
which bas been univerfally received fince the time
of ArisToTLE, that man has the largeft 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- l
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 moule kind) equal the human fubjet in this
refpect. .

As thefe latter obfervations entirely overturned
the conclufion, which had been before generally
admitted, SOMmERRING has furnifhed us with an-

other point of comparifon, that has hitherto held
good’

=y g n gy —

= — S — ]
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good in every inftance : 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 conne@ed with the fenforial
extremities of the nerves ; which receives their im-
preflions, and is therefore devoted to the purpofes
of animal exiftence. The fecond divifion will in-
clude the reft of the brain, which may be confidered
as connedting the funétions of the nerves, with the
faculties of the mind. In proportion then as any
animal poflefles a larger fhare of the latter, and
more noble part; that is, in proportion as ‘the or-
gan of reflexion exceeds that' of the external fenfes ;
may we expett to find the powers of the mind more
vigorous and more clearly developed. ' In this point -
of view man is decidei:lly pre-eminent : here he ex-
cels all other animals that have hitherto ' been in-
veftigated. |

All the fimiz, fays SoMMERRING, are placed far
behind man in this refpect.  Although the brain in
fome inflances, particularly among the f{maller
kinds, which have prehentfile 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 maftication. Let us remove that por-
tion of the brain, and a very {mall quantity will
Temain. .

The refearches of the fame author on animals in

X 2 general
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general h}ve led him to conclude, that the quantity
of brain, over and above that which is neceflary
for a mere animal exiltence—that part, in fhort,
which 1s devoted to the faculties of the mind, bears
a diret ratio, to the docility of the animal; to
the rank which it would hold in a comparative
{cale of mental powers.

T e largeft bran, which SémmerRrING has
found in a horl , weighed fki. 4 0z. and the fmall-
eft, which he has feen in an adult man, was bij.
5% 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 4y of the body.

In fome fimiz . it g
the Mole - =
Bear - Ty
Dog - 15T
Cat - Lo
Hare - xxg
: Rat - 1;!.1
Moufe . =5 |
Elephant - 1w ;
Pig = T'rr —FyE
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In the Horfe i
Dolphin . g g
Fagle 77 . 2
Sparrow % L 2
Chaffinch S
Redbrealt T
Blackbird i g
Canary-bird 24
Cock - <2
Duck - >
Goﬂﬁ" R T3
Tortoife E a5
Turtle By e
Coluber natrix 4

4 Frog > L
Shark Waetn 1y
Pikg ¥ 'r‘:r'rs'
Carp a .

(B) The following is the paflage to which the
author refers in his ¢ Manual of Natural Hiffory”.
¢ The extraordinary ftrength of the reproduétive
power in feveral amphibia, (fee note (G)to§ 136)
and the aftonithing facility, with which the procefs
-is carried on, muft be explained, if I miftake not,
from the great magnitude of their nerves, and the
diminutive proportion of their brain. The former

X 3 parte
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parts are in confequence lefs dePendent on l;he Jate

ter ; hence the whole machine has lefs powers of

motion, and difplays lefs fympathy : the mode of

exiftence 1s more fimple, and approaches more
nearly to that nf the vegetable world, than in the
warm-blooded claﬂ'es :—but, on the contrary, the

parts poflels a greater mdw:dual independent wnl
tality.  Since, in confequence of this latter endows
ment, ftimuli, which operate on one p,fart,ﬂr one
fyftem, do not immediately affcét 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 3 viz. frogs ftill continue to jump abou
after their heart has been torn out; and turtles
have lived for months after the remnval of the
| whole brain from the cranium. The lqng CDHII-;
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 thg
fame principles’s Edit, 6th, § 98, p. 221.

(C) ¢ It is difficult, (fays the author in his
* defeription of the ‘Bones) to give a phyfiological ex- |
planatmn of the ufe of this bony tentorium, The

- opinion, which has been genérally adopted by ana-
_tomilts, that the {truture in queftion belongs to
fuch animals only, as jump far, or run with great
velocity, and that it ferves the purpole of protecling
jhe cerepellum from the Preﬂ'ure of the ccreb:‘*u_ :
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in thefe quick motions, Is qbvi{mﬂy unfatisfatory,
It exilts in the bear, which is not.diftinguithed for
its a¢tivity : while feveral animals, which excel in
jumping or fpringing, do not poflels it; viz. the
wild goat, (capra ibex), in which 1 could not dil-
cover the leaft trace of fuch a ftruture. CHESEL-
pEN afcribes it to predacious animals only (Auat.
of the Bsnes, cap. 8) ; but I have already enumerated
{everal others. It may perbaps obviate the con-
cuflion, which would arife from {trong exertions
in biting ; for fuch exertions are made in all the
animals, which poflels this ftructure; even by the
horfe in his wild ftate.”” p. 118.

I have quoted thefe remarks on the generally
affigned ule of the bony tentorium, becaufe a {emi-
lar mechanical explanation has been given, of the
falx and the tentorium of the human fubjelt; viz
that the former protefts the hemilpheres from
mutual preflure when the perfon lies with his head
refting on one fide ; and that the latter provides
againlt the compreflion of the cerebellam by the
fuperincumbent cerebrum. Thefe explanations
are afligned in the prefent day by anatomifts of
fuch diftinguithed reputation as SOMMERRING and
Cuvier (de Corporis Humani Fabricd, vol. 4, p.27.
Légons d’ Anat. compar: tom.,2,p. 17%). It 1he
fuulity of this piece of phyfiology were not fuffi-
ciently proved by confidering that th> cranium is
accurately filled, and that there is ¢oniequent'y no

X 4 o m
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room for its contents to fall from one fide to the
other ; it muft immediately be rendered manifeft

by Mr. CarrisLe’s cafe; in which the falx was

entirely ablent, and the two hemifpheres unired
throughout in one mafs, without any perceptible
inconvenience during the patient’s life. (Tran/-

altions of a Society for the Improvement of Medical

and Chirurgical Knowledge, vol. 2, p. 212). I
have met with fouginftances, in which the anterior
half of the falx was deficient. This produion of
the dura mater commenced in a narrow form about
the middle of the fagittal future; and gradually
expanding, had acquired the ufual breadth at its
termination in the tentorium, The two hemifl-
pheres adhered by the pia mater covering their op-
poled plane furfaces ; but were formed naturally in
other refpefts. A want of the falx has alfo been
recorded by GARENGEOT (Splanchnologie, tom. 2,

Pp- 24.)

(D) The proportion of the weight of the cere-
brum, to that of the cerebellum, is generally, al-
though not univerfally, greater in the human fub-
je¢t than in mammalia, as will appear from the

following inltances taken from the fecond vol. of

Cuvier. In the human fubje& the cerebellum is
to the cerebrum, as - I to g
In the fimia fciurea (I'quirrel-} Ry

monkey) ey '
. €T

N

>
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Other fimize - 1to6,7or8
Dog - - 1 to 8
Cat - - 1 — 6
Be ver . . 1 — 3
- Moule - - I — 2
Hare - - g — 6
Boar - - I — 7
Cow - - I — g
Sheep - & 1—g
Horfe B - I — 7

The proportion of the cerebrum to the medulla
oblongata, as afcertained by a comparifon of their
diameters, exhibits a more conftant fuperiority in
the human {ubje’t over the other mammalia, than
the ratio of the Verebrum to the cerebellum.

In man the breadth of the medulla oblongata,
after the pons varolii, is to that of the brain,

as - - 1 to 7
Simize . - Ito 4 or g
Dog - - 6 to x
Cat - - B=ae
Rabbit - - 3 — , AR
Plg - - 5 — 7
Deer - & 2 — &
CU«.W o - 5.._. 13

Horfe - : B 2T

Yet the dolphin forms a remarkable and fingle

Ci~



314 ADDITIONS TO CHAPTER XVI.

exception to the general rule on this fubjeé ; for
in that animal the proportions are as 1 to 134 1IN
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 cerebellum is feen behind the
cerebrum. The confequence of this is, that the
digital cavity or prp‘lﬂngatiﬂn of the lateral ventri-
cle into the pofterior lobe, is wanting.

The convolutions of the cerebrum do not exift
in the rodenia, The fimie only have an olfaétory
nerve, arifing, like that of man, in a diftint chord
from the brain. Other mammalia have a large
cortical eminence (“procgffus mamillaris) filling the
ethmoidal foffa. = As the cetacea have no organ of

{melling, their brain has neither olfactory nerve,
nor mamillary procels.

(F) Cuwvier reprelents the brain of birds to
confifts of fix tubercles vifible exteriorly: wiz.
the two hemifpheres, the optic thalami, a cere-
bellum, and medulla oblongata,

(G) The dura mater forms no procefles in the
amphibia, nor in the filhes.

(H) In the {kate, the right nerve goes through

a fiflute in thegleft; in bony filhes the decuffation
TN is
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is more manifeft, as one nerve merely lies on the
other without any intermixture of fubftance. The
fact has been noticed by Corrins, WiLL's, and
feveral others : it ,is reprefented by EBeL in the
pike, carp, and Silurus glanis (0bf. Neurol. ex Anat.
comp. tab. 2, fig. 2, 3, and 4: this differtation
is contained in the 3d vol. of Lupwig’s Scriptores
Neurol Minores ). It doés not {feem to fiave been
much inveitigated in birds and the amphbibia. In
eight inftances, where the eye of an animal bhad
been deftroyed or injured, the optic nerve was
found to be altered in {tructure and appearance as
far as the union : and beyond that point the alter-
ation extended along the nﬁpuﬁte nerve to the op-
_pnﬁte thalamus. (See LBirn loc. cit. tab. 1.
fig. 1, and 2.) A fimilar appearance has been
found in a man. SommirrING de Decufai,
Nerw. Optic. in Lupwig’s Colleétion, tom. 1.

(1) In theclafs of infe@s, and of vermes, the
upper ganglion of the nervous chord, which repre-
fents the brain, is ufually placed near the mouth or
cefophagus : which 1ube is furrounded by a nervous |
chord proceeding from that ganglion,
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CHAPTER , XVII,

ON THE ORGANS OF THE SENSES IN GENERAL,
AND ON THAT OF THE SENSE OF TOUCH IN
PARTICULAR.

§ 220. FEW ‘ubje€* ‘n comparative anatomy
and pbyhology have given rife to more various and
contradi&ory opinions, than the organs of fenfe in
fome claffes of animals . Much mifunderftanding
on this point has clearly arifen from the inconfider-
ate and uncondidonal application of inferences,
drawn from the human {ubject, to animals >, Thuys
it has been fuppofed that thofe, which poffefs a
tongue, muft have it for the purpofe of tafting;
and that the fenfe of {mell muft be wanting, where
“we are unable to afcertain the exiftence of a nofe.
‘Oblervation and refleGtion will foon convince us,
that the tongue, in many cafes (in the ant-eaters
among the mammalia, and almoft univerfally in

o &)

* Much ufeful information on the organs of fenfe, and in-
deed on com parative phyfiology in general, may be found in
P. Bovpaerts’ Natuurbundige Befchonwing der Dicren.
Utrecht, 1778, 8vo.

2 On the relation of the fenfes in the different clafles of
animals, the reader may confult Dr. TroxvLeRr’s I.Rg@arnﬁw_
sn Organic Phyficis, in German. Jena, 1804. 8vo.

birds),
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birds), cannot from its fubftance and mechanifm
be confidered as an organ of tafte; but muft
be merely [ubfervient to the ingeftion and degluti-
tion of the food. Again in feveral animals, parti-
cularly among infeéts, an acute fenfe of fmell [eems
to exift, although no part can be pointed out in the
head, which analogy would jultify us in defcribing
as a nofe.

§ 221. However univerfally animals may pol-
fefs that feeling, which makes them fenfible to the
impreflions of warmth and cold, very few poflefs,
like the human fubjeét, organs exclufively appro-
priated to the fenle of touch, and exprefsly con-
ftructed for the purpofe of feeling, examining, and
exploring the qualities of external objeéts.

This {enfe appears, according to our prefent {tate
of knowledge, to exif® only in three claffes of the
animal kingdom ; viz. in molt of the mammalia,
in a few birds, and probably in infects,

(A) MammALIA.

§ 222, The ftru&ture of the organ of touch is
the molt perfect, and fimilar to that of the human
fubject, 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 man.

Several
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Several of the digitata are probably provided with
this fenfe. The organization of the under fur-
face of the front toes of the racoon (urfus lotor),
and the ufe which the animal makes of thofe parts,
prove this aflertion.

Iris not fo clear that we are authorifed in con-
fidering the [nout of the mole? and pig*, not to
mention the tongue of the folidungula and bifulea?,
or the fnout of thefe and other animals ®, as true

* organs of touch according to the explanation above
laid down?.

§ 223. There would be more reafon for aferib-
ing this fenle to the probofcis of the elephant. (See
note ( A) at the end of the chapter.)

I think, however, that the ornithorhynchus
clearly poflcfles an organ of touch. In this curious
animal, as in the duck, &c. the fenfe in queltion

3 Deruan’s Phyfico. Theology, p. 206, not 6o.

* Darwin's Zoonomia, tom. 1, p. 162.

> Burron Hifloire des Oifeaux, tom. 1, p. 47.

¢ Burron FHifloite Naturelle, tom. 3, p. 36€0.

? Much lefs can we fuppofe the long briftly hairs, which
conftitute the whifkers of the cat-kind, and other mamma-
1ta, to be organs of touch in the {enfe we are now confider-
ing, although they may be ferviceable, when they come in
conta¢t with any obje&, in warning, and making the animal
aﬁﬂutiye. See Darwin, loc. cit, WiepEmans in the Gat-
tingen Literary Notices, 1798, p. 210. Arsers, ibid. 1803,
p- 603. and VRovrik over het nut der Knevels by viervoelige
Dieren. Amft, 18c0. 8vo.
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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 correfponding parts of the. {wimming
birds.

(B) Birps.

§ 224. The ftrutture of the organ of touch
in the ornithorhynchus, which has been jult de-
fcribed, is exaltly fimilar to that of geefe and ducks.
The bill of thefe birds is covered with a very fenfible
{kin, 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 [ee nor {mell it,

(C) AmpHIBIA.

§ 225. It has been faid of ferpents® with more
ingenuity than truth, that their whole body is a
hand ; by which they gain jult notions of the tan-
gible properties of bodies. There is much more
foundation for ftating that the fenfe of touch, which
is here meant, does exift in any of the amphibia.

® Girrawner in his Expofition of the Darwinian
fyftem, pt. 1, p. 124, "
(D)
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(D) Fisues.

§ 226. Concerning this clafs, the remark,
which was made on the amphibia, may be repeated ;
although feveral fifhes poflefs an acute feeling on

he abdomen, and in the lips*.

(E) Insccrs.

§ 227. All the obfervations and inveftigations
of the ftrutture of the antennz, thofe peculiar
organs, which exift univerfally in the more perfeét
infe@s ; ad of the ufe, 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
infeéts, on account of the infenfibility of their ex-
ternal coat, which is generally of a horny con-
fiftence ; and alfo from their eyes being deftitute
in moft inftances, of the power of motion.

s Lo CerenE, Hifloire Naturelle des Poiffons, tom. 1. Dif-

courf. p. 65-
w0 Fiihlhorner: the literal tranflation of which is Fecling

Horns.

1 See LEumanN de Antennis Infe@orm. Difl. 1, 2. Lond.
1799. 8vo. and Kxock’s New Contributions to the Knowledge
of Infeéis. pt. 1. Leipzig, 1801, 8vo. p. 33. '

§ 228,
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(F) VeErRMES.

¢ 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 Chapters

(A) Bats have been fuppofed to poflels 2
peculiar power of perceiving external objelts, with-
out coming attually into contatt with them. In
their rapid and itregular 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

2 BUFFON, Hf;?air.f Naturelle, tom. 3, p. 36o.

'* See LEumANN de Sanfibus Externis Animalium Exfanguium.,
Goetting. 1798. 4to. p. 43. F. I Scuervir Efay towards
the Natural Hiflory of the Organs of Senfe in Infe&s and Vermes.
Goett. 17¢8. 8vo. p. 28 ; and Drararvavp, Tableau des

Mollufques Terrefires and Fluviatiles de la France. Montpellier,
1801. 8vo. p. 8.

Y naturaly
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CHAPTER XVIIIL.

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 function in the human fub-
je&, 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 thefe animals, nor even in fuch as are en-
tirely deftitute of a tongue : for this funétion may
be exercifed by other parts®. Lefs, however, can

' be

.

i

* The lingual bone (‘os hyoides) of the three firk claffes of
imals, varies according to the different methods in which
hey take their food. Many excellent remarks on this fub-
et may be feen in Fap. ap Aquarenpente de Larynge,
- 276; and in Casserius de Pocir Organis, with excellent
elineations. ;

The curious lingual bone of the walrus and porpoife will
e defcribed inthe 2nd vol. of Dr. Avrser’s Contributions.

* I have feen an adult, and in other refpe&s well-formed
an, who was born without a tongue. He could diftinguith

¥ 2 NEVErs
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be concluded with any certainty  priori, on this,
than on any of the five fenfes.

!

(A) MammaLia. 41

§ 229. No animal poffefles a tongue exa&l:
like that of the human fubje@. The form of the

neverthelefs very eafily the taftes of folutions of falt, fugar,
and aloes, rubbed on his palate, and would exprefs the tafte
of each in writing. Why then may not thofe animals,
which either have no tongue, or one not calculated for an
organ of tafte, poffefs this fenfe in fome of the neighbouring
parts ? I cannot however agree with that ingenious anato-
mitt Grew (in his comparative anatomy of flomachs and guts,
p. 26.), when he confiders the internal furface of the threg
ficft ftomachs of the bifulca, to be an organ of talte ; parti-§
cularly fince Werrer and others have remarked the enjoy=-#
ment, which is conneéted with the fecond maftication of the
food in ruminating animals.

$ Thus'the length of the tongue of the commoneft kind of
taillefs ape (fimia f[ylvanus ), which now lies before me, 1
three times greater than its breadth. It has three papilie pe
tiolate, or fungiformes, at its polterior part, arranged in th
form of a triangle. Before thefe, and along the two fides of
the tongue, are about two hundred papille obtufe, appearing
like white grains. Thefe are not all of the fame fize ; f';=
they may be diftinguifhed from the papille conice, whick
‘cover the reft of the tongue’s fuperior {urface, much more
- eafily than in the human tongue, ~
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§ 230. Moft of the herbiverous mammalia,
particularly among the bifulea, have their tongue
covered with a firm and thick cuticular coat ;3 which
forms numberlefs pointed papille direfted back-
wards. Thefe muft aflift, according to their con-
fiftence and direction, 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 procefles are
found in fome other animals ; asin the bat-kind,
and the opofflum.

There {eems to be no doubt that in all the mam-
malia which we have now confidered, the tongue is
an organ of tafte, at leaft towards its anterior
part.

‘The toothlefs animals, on the contrary, as the
ant-eater* and manis, which fwallow their aliment

whole,

* The tongue of a two-toed ant-eater, which I diffe@ted,
was three inches and a half leng, and no larger than a crow-
quill at its root. It was, generally {peaking, cylindrical ;
but marked with a fearcely perceptible groove on its fupe-
rior {urface. Two very fmall foramina czca were found
near the root. The lingual bone was ftrong, but not re-
‘markably large, and in fhape like a horfe-fhoe. Its muicles,
on the contrary, as the geniohyoideus, mylohyoideus, and
particularly the geniogloffus, were remarkably large and

ong-.

5

r3 VA
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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 pcflefs a tongue: for even
the pelican, in which its exiltence has been de-
nied, poflcfles a manifelt 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 poflefs a foft
thick tongue covered with papilles, and moiftened
with a falivary fluid : they really tafte different flu=
ids, and foft kinds of food, and feleét that which is
the molt agreeable,

5 233

As we are now confidering the tongue in its office of
am&mg 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 conneéted, like a true tendon, to any of the neighbouring
mufcles. By an old prejudice, which has fubfilted at leaft |
fince the time of Pr1 Ny, its extirpation is confidered as a pre-
fervative againft hydrophobia. Concerning the ftru&ure of
this curious, and in {ome refpeéts enigmatical part, fee Mor«
GAGNI de Sedibus et Caufis Morborum, tom. 1, p.67. Venet. 1761,
folio. Casser1us thought that it aflifted the dog in lapping

'IJH}

L
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§ 213. 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
firiking example will fupply the place of many.
The tongue of the toucan ("Ramphaftes) is fome-
times feveral inches in length, yet fcarcely two lines
broad at its root. It has the appearance, through-
out, 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 to
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 quielcent ftate of the organ, the for-

up fluids in the peculiar way which they do: and his opinion
1s {fupported by this circumfitance, 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 platesin J. C. ScHoErFER’s Elementa Ornithologica,
Ratifbon, 1774, 4to.
Y 4 mer
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mer lies in a ﬂefhy, and very extenfile fheath of the
bill. The firft pair of cartilages is articulated 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 commonly terminate anteriorly by an
attachment to the right fide of the upper jaw. This
pofterior pair of cartilages may therefore be coma
pared to fteel {prings, which actuate the whole or-
gan®. When the tongue is to be darted out, the
anterior pieces are drawn together, and enter thc
fheath of the fingle portion, extended for their re-
ception. The tongue is thus elongated, and admits
of being thruft out fome inches.’ i
. 'The tongue of the cock of the woods is ftill
more fingular : that organ, together with the la-
rynx, lies deep in the cefophagus,.but admits of
being quickly elevated and thruft forth by means of

confiderable mufcles’. ' b
(C) An

A
{:

-5 This is an elegant example of the great fhare, which
mere elafticity poflefles in the performance of fome funétions J
1

of the animal economy.

6 See Mery, inthe Memoires de P Acad. des Sciencer, 1709, i
. p-85. WALLER, in the Philof. Tranf. vol. 29, p. 509: and ‘
Wourr, in Voier's Magazine, pt. 2, of the new feries, p*

68.
g 7 Friscw on the German Birds, tab. 108. ScHNEIDENS

Com-
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(C) Aﬂmﬁmm. |

§ 235. We fhall felett 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 HiroDO=
Tus down to Hasserquist) is {mall; poflefles
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 ftrutture
is prefented in the curious tongue of the chamaleon;
the mechanifm of which may be compﬁred' in fume
relpects with that of the woodpecker. Yet its form
is very different ; for the anterior extremity of the
organ is club-fhaped ; and is hollowed oat on its
upper furface®, (See note (A) at the end of the
chapter.)

The tongue of fome teftudines is thickly co-

Commentary on the Works of Freveric 11. tab. 2 ; and Givi-
BERT, Médecin Naturaliffe. Lyons, 1800, 8vo. p. 294.

® C. G. ot Ruoker, de Fide Herodoti rité effimanda, in the
Verhandelingen wan Teylers tweede Genootfehap, pt. 7, p. 104.
L. V. Hawwmen, de Herniis, p. 105, Nouvelles de la Republique
des Lettres, O&t. 1688, p. 1125.

* Befides the works which have been already quoted on
the anatomy of this animal, fee Hussem in the Perbande-
lingen wan de Maatfchappye te Haarlem, v. 8, pt. 2, p.228.
Duvernoy in the Bulletin de la Soc. Philom. tom. 3; and
Mivcver Jcones Animal. st Plantar. tab. 2.

vered
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vered on its anterior margin with long fibrous
papilla *°.

- The foft, flat, and flefhy tongue of the frog, lies,
in the quiefcent ftate, in a direftion 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
leize 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 fame manner as in the frog™: but it
is round and flender: its apex is bifid, and the
root refts in a kind of flethy fheath, being capable
of protrufion and retraltion at pleafure™,

(D) Frsues.

~ § 237. Thereis little to be faid concerning the
tongue of this, and the two following claffes. It is

e

t I have obferved this in the Tefudo Greca from Mogador.
The form of the os hyoides in the teftudines may be feen in
Carpzst, tab. 8. :

n SgerzEN in Mever’s Zoological Archives, pt. 2, p. 65.

2 Delineations of Objeéls in Natural Hiflory, pt. 4.tab. 37, in
the boa and rattle-fnake. ‘T'he curious os hyoides of ferpents,
with two cartilaginous portions running along the trachea, is
reprefented by T'yson, Philof. Tranf. vol. 13, p. 68, fig. 5.

doubtful
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doubtful whether it be an organ of tafte, and in
what degree it may ferve that purpole.

It appears at leaft in fithes to poffefs no manifeft
papillzz*; and in many of this clafs is covered with
teeth.

That, which is commonly called the tongue in.
fome fifhes, as the carp, is a glandular body, attached
to the palate, and extremely irritable in the living
animal *4,

(E) InsecTs.

§ 238. The organ which is commonly confi-
dered as the tongue of inlets ', merely ferves for
taking in the food., Butthe accurate obfervations
of profeflor KnocH"Y, render it very probable that
the pofterior pair of palpi, or feelers, poflefles the
power of talte in feveral of this clafs.

" LorenziNt’s Obfervations on the Torpedo, in Italian, p. 41.

¢ Obfervat. Colleg. privat. Amflelod. vel 1, p. 40.

" A very accurate account of this part, and its varieties,
illultrated with numerous figures, by an excellent entomolo-
gift, J. C. G. KarsTen, of Roftock, now lies before me in
manufeript, and will foon be made public.

'“ ScHELVER, lococitalo, p. 39. A.W. Kxocu, Contri-
butions to the Kuowledge of Infe@s, pt. 1, 1801, 8vo. p. 40,
tab. 1, fig. 30. The tongue of the May-beetle (Scarabeus
Melolontha ) is reprefented.

" Loc. ¢it. p. 32, tab. 1, fig. 9, of the Scarabeus Frifchii,
tab. 8, fig. 4, of the Carabus unicolor.
(F) Vasr.
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(F) Verwmzs.

§ 239. Inthe mouth of fome mollufca,” and
Inails™, 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 refpeting its funétions, are fufficiently de-
cifive to jultify us in fetting it down as an organ of
tafte,

Additional Note to the Eighteenth Chapter.

(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 projected to the length of fix inches;
and is ufed in this manner by the animal, in catch-
ing its food ; which confifts of flies, &c. It is
darted from the mouth with wonderful celerity
and precifion ; and the vifcous fecretion on its ex-
tremity, entangles the {mall animals which confti-

tute the food of the chamelepﬂ.

ETh

3 SwammerpAm of the cuttle-fifh, p. 882, tab. 50, fig. 4, 5.
* Of the belix pomatia, ibid. p. 109, tab. §, fig. 3.
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CHAPTER XIX. .

ON THE ORGAN OF SMELLING,

§ 240. THE fenfe of fmelling prevails much more
extenfively in the animal kingdom, than that of
tafte: fince it not only affifts feveral genera in fe-
leGing their food, which they have not afterwards
the power of tafting ; butis alfo of fervice in find-
ing out proper objells for the farisfaction of their
fexual appetite. Yet there is much doubt refpect-
ing the organs of this fenfe in the two claffes of
white-blooded animals’. | ' '

§ 241. We can determine the degree of acute-
nefs of this fenfe by the infpection of the cranium,
in the four-footed” mammalia®, (taking the term in
its moft extenfive fenfe, in which it will include the

* On the organ of fmelling in {everal genera of the four
clafles of red-blooded animals, fee the 2nd veol. of Cuvier’s
Legons d’ Anat. comp.  Scarrva, Difquifitiones Anatomice de Aum
ditu et Olfadu. ,And Harwoon’s Sjﬂem of comparative ﬁnafamy
and Phyfiology ; which is tranflated into German, with re-
marks and additions, by C. R. Wiepemany, Berlin, 1799,
4to. :

. * F. C Rosentuar Dif. de Organo Olfaflus quarundam
Animalium, Jena, 1802, 4to0.

qua-



334 CHAPTER XIX. n

quadrumana and bats). Three circumfances prin.
cipally determine our judgement on this point.

1ft, The (truCture of the ethmoid bone, and par-
ticularly the number and atrangement of thofe
‘openings in its {uperior or horizontal lamina, which
tranfmit the filaments of the olfactory nerve. 2ndly,
The formation of the inferior conchz narium, or
turbindted bones.  3rdly, The exiltence and relative
magnitude of thofe cavities of the internal nole, par-
ticularly the frontal finufes, which contribute to the
organ of fmelling.

§ 242. The hedge-hog and mole, the animals
of the wealel, bear, dog, and cat-kinds, moft of the
bilulca, and the elephant, afford examples of a very
complicated formation of the ethmoid bone; both
in regard to the elegant {lrutture of its cribriform
lamella, and to the wonderful convolutions of its
turbinated portions ; which procure as large a fur-
face as poffible within the confined fpace of the na-
fal cavity, for the application of the Schneiderian
'membrane. All thefe anumals are well known fpi‘
the remarkable acutenefs of their fenfe of fmelling.

The ethmoid bone is remarkably narrow, and im-
perfectly developed in moft of the quadrumana. As
there is not {ufficient {fpace left for it between the
orbits, which lie clofe together®, (§ 20.) it is

| placed

3 In the fkull of a cercopithecus capucinus in my poflel-

fion, the partition between the two orbits, which fpace in the
human
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placed deeper in the nofe; fo that the olfactory
nerves defcend 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 *. ' 3

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 functions.

§ 243. The conche narium infériores are more
or lefs convoluted, in proportion to the greater or
lefs complication in the {tructure of the upper ones.
They are remarkably large in the bifulca®; and
much convoluted in moft of the predacious ani-
mals®. They are both large and wonderfully com-
plicated in the feal’.

human craninm 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.

+ Joseru1, Anatomy of the Mammalia, vol. 1, p. 179, &c.

* Sec Casrar BarTHoLIN, Analeda Obfervationum, in his
Specimen Hiflorie Anatomice, tab. 3, fig. 3, 4, of the fheep;
and Moranp, in the Mem. de P dead, des Scicnces, an. 1724y
tab. 24, of the ox,

® Casp. Bawraorin, loco citato, fig. 5, 6, of the houad,
{ canis venaticus ).

7 An excellent delineation of this parc in the walrus, will
appear in the 2nd part of Arszrs’s Contribitions

§ 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 fmelling, comes next in
order in this refpet. Moft of the mammalia,
which poflefs proper horns, have thefe cavities ex-
tending more or lefs into thofe procefles of the fron-
tal bone, on which the horns are formed : this
ftructure is particularly obfervable in the wild goat
(capra ibex). | They are generally large in the
bifulca™, the folidungula, and in moft of the carni-
vorous mammalia. They are abfent on the con.
trary in the {eal; in molt of the rodentia; and the
cetacea.

§ 245. The anomalous ftruture of the ele-
phant’s probofcis, or trunk, and the blowing-holes
of the cetacea, muft be noticed here ; as thefe parts
conftitute prolongations and external openings of
the nofe.

8 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 flrengthen the
{fenfe of fmel‘mg ; and that they are not {ubfervient to the
formation of the voice.

® STUKELY, in his Hiffory qffﬁrﬂju’fm, p- 101, tab. 5, fig. 2

i They receive in the theep, as is well known, the Iaru‘z
nf the cftrus ovis; and cafes are not very uncommon in
which other infe&s, particularly the feolopendra ele&rica, have
accidentally gained admiflion into them in the human fub-
ject, 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 mufcular fafciculi running in two di-
rections, occupy the fpace between thefe and the
integuments.  There are fibres of a traniverle
courfe, pafling like radii from the canals to the in-
teguments™ ; and others, which runin a more lon-
gitudinal diretion, but have their extremities turned
inwards®. The former extend the trunk, without
caufing any contration of the canals ;° the latter
bend or contratt it ; and both tend to beftow on
it that wonderful mobility, which it poffeffes
every diretion. (See note (A) at the end of the
chapter.)

The blowig-hole of the cetacea is not a pecu-
liar organ, diftinét from the nafal openings, as feveral
naturalifts have imagined, but one and the fame with
thefe”. It does not however feem to be defigned
for an organ of fmelling, but merely to be fubfers
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; nSTUHLv,
loc. cit. tab, 1, fig. 2.

* Hift. des Animauz, loc. cit. STUKRELY, tab. §, fig. 1.

" This has been correétly ftated by Tysow in his .dnatomy
of a Porpeffe, tab. 2, fig. &, 9.

* Cuvisr in the Magafin Encyclopedigue, an. 3, tom. 2, p.
299 _

Z (B) Birps.
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(B) Birbs.

§ 246. The noltrils open in the feveral genera
of this clals in very different parts of the upper
mandible ; in fome, as the puffin (alca arélica),
the openings are placed at the margins of the bill,
and are fo f{mall, that they might be eafily over-
looked ™.

§ 247. Birds have no proper ethmoid bone:
their olfactory nerves pafs through the orbits to
the nofe, and are diftributed on the pituitary mem-
brane, which covers two or three pairs of bony* or
cartilaginous'” conche narium’ (‘bulle turbinate or
tubulate wvefice™) of various forms and fizes™.

(See note (C).
(C) AMPHI-BIA-

- § 248. The organ of {melling is lefs clearly
developed in this clafs of animals. Yet we difcnver

i
' This may ferve as an excufe for the erroneous reprc-|
{entation of Burron, that feveral birds are entirely unpro-
vided with nolftrils, and that they fmell by means of the pa- '
latine opeénings of the nafal cavity,
% The crane has very large turbinated bones.
v This is the cafe in the toucan, (Rampbafios).
" They are excellently defcribed under this name by r
Seune1per, de Offe Cribriformi, p. 180. A
W See Scarra’s reprefentation of the nerves of thenofein
the goofe, turkey, and heron, de Auditu ¢ Olfadu, tab. 3.

i

two
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two cartilaginous eminences, which may be com-
pared to the conchz of warm-blooded animals®.
(See note (D).

(D) FisHEs.

§ 249. Moft of thefe feem to have double nnﬁ-
trils on each fide: for the openings are furnithed
with a valve-like' moveable membrane, which ap-
pears like a partition . '

§ 250. DBehind thefe is generally found, inftead
‘of conchz narium, a very elegantly plaited mems
brane, difpofed in femicircular folds, and having the
olfaétory nerves diftributed on it

* ScarPpa, tab. 5, in aturtle and viper.

* It was formerly fuppoftd, that this part ferved alfo for
the organ of hearing in fifhes ; and this erroneous opinion
has been revived even in' modern times ; but it cannot be ne-
ceffary to refute fuch an abfurdity now.

* See reprefentations of this part, in the raia clavata, by
ScarPa, tab. 1, fig. z: in the fkate (raia latis) by Hax-
woop, tab. 7: in the fhark, by Stevon1s, in his Specimen
Myologie, tab. 7, fig. 1: in the Squalus Catulus, by Scarpa,
tab. 2, fig. 6, 7 : inthe frog-fith (lophius pifeatorius ) ibid. tab.
.1, fig. 33 inthe pike, byCasserius, de duditus Organis, tab. 123
by Cameer, in his fmaller Writings, pt. 2, tab.z, fig. 13
Scarea, tab. 2, fig, 1,2 ; and Harwoop, tab. 5, fig. 4: in
the carp, ibid. tab. 2, fig. 4,:5.

Some detached remarks on the organ of {melling, in par-

ticular filhes, are given by Moreagx1 in his Epif. Anat. -P-
350, Padua, 1764, fol.

Amp (E) In-
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(E) Insecrts.

§ 251. Numerous faéls have !alng ago proved
that feveral infects can diltinguith the odorous pro-
perties of bodies even at confiderable diftances.
But the organ, in which this fenfe refides, has not
hitherto been clearly pointed out.

Since all red-blooded terreftrial animals fmell
only through the medium of the air, which they
take in in infpiration, feveral naturalifts have fup-
pofed, that the ftigmata of infects are to be confi-
dered as organs of fmelling®. Others alcribe
this office, and with fome probability, to the ante-
rior pair of palpi‘.

(F) VerwMEs.

§ 252. Several animals of this clafs appear to
have the fenfe of {melling : as many land-fnails ("be-
lix pomatia®, &c.). But the organ of this fenfe is
hitherto unknown; perhaps it may be the ftigma
thoracicum.

3 This was the opinion of S. Reimarvs, “ on the Inflinis
of Animals,” in German, p. 30%, ed. 3rd.  See alfo Dumeriv
‘in the Magafin Encyclopédique, an. 3, tom. 2, p. 435.
+ KnocH, in his new Contributions to the Knowledge of Infeds,
‘p. 32, tab. 1, fig. 8, and tab. §, ﬁg 3, of the fearabeus frifchit
and carabus unicolor.
S SWAMMERDAM, p. 110.

ko ( & 3 Adi
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Additional Notes to the Nincteenth Chapter.

(A) CuviEer has given a more detailed defcrip-
tion of the elephant’s trunk in the laft yol. 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
{tructure will confer a power of bending different
parts of the trunk in oppofite directions; indeed
there is no kind of curvature which may not be
produced by thefe longitudinal fibres. Thefe fafci-
culi occupy the external {urface of the organ. The
tranfverle fibres are not all arranged like radii round
the canals ; but fome pafs acrofs from right to left,
and muft therefore affect the diameter of thofe tubes
by their adtion. The whole of thele mufcular faf-
ciculi are furrounded and connected 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
letion, be alcertained ; and if thofe portions of the
longitudinal fafciculi, which pafs from one tendon
to another, be reckoned as feparate mufcles, (for
they mult have a feparate power of aflion) the

% 3 whole
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whole trunk will contain about thirty or forty thou-
fand mufcles ; which will account farisfattorily 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 reflpiration, 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 eafily 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 bage, 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 fwallowed ; but its defcent into the {tomach is
prevented by the contraltion of  the circular fibres
of the eefophagus. It therefore elevates the valve
placed at the entrance of the blowing holes, and
diftends the membranous bag, from which it Is
forcibly expelled by furrounding mufcular fibres.

This apparatus occupies the fituation, which in
other mammalia is filled by the nofe ; which organ,
together with the finufes of the head, the olfactory
nerve, &c. is entirely wanting in thefe animals.

(C) The

il st e b i

et P .
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(C) The olfaory nerve of birds comes off from
the anterior extremity of the front lobe of the brain,
and has therefore fome analogy with the proceflus
mamillaris of quadrupeds. It paffes along a canal
to the nofe, and is diftributed in a very beautiful
and diftin&t manner on the pituitary membrane in
many inftances, as in the crane.

(D) The origin and courfe of this nerve are
much the fame in reptiles as in birds. In the turtle
it is a large, (trong, and fibrous nerve, and its rami-
fications in the nofe are eafily traced.

44
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CHAPTER XX.

ON THE ORGAN OF HEARINKG.

§ 253. WE fhould naturally expe& to find an
organ of hearing in moft claffes of animals *, when
we conflider the various fervices, which this fenfe
performs ; as, that of indicating the approach of
danger, of condutting predaceous animals to their
prey, and of bringing the two fexes together for
the purpofe of copulation, &c. Red-blooded ani-
mals, without any exception, poflels this organ,
Analogous parts are found in fome of the white-
blooded; and feveral others certainly can hear,

' The following works may be confulted for an account
of the organ of hearing in the different claffes of animals.

Casserius de Focis Auditufgue Organis. Ferrara, 1600, fol.
(The part relating to the ear is alfo contained in his Pente/-
thefeion. )

P:rrAvLT, Effais de Phyfigae, tom. 2.

Georrroy fur POrgane del'Ouie, &c. Amfterd. 1788-8.

Scarea de Auditu et Olfadlu.

ComparkrTl, Obfervationes dnatomice de Aure Iﬂurna com-
parata. Patav. 1789-4. .

Monre’s three Treatifes on the Brain, Eye, and Ear. Edin.
1797 4.

Home in the Philof. Tranf. 1800, pt. I,

ale
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although the organ of that fenfe has mnot been
hitherto been afcertained.

(A) MamMmaLIa,

§ 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 pofiefs
them, as the marmota or mus citillus. Another
error has been committed, in repreflenting the ears
of a fpecies of bat, belonging to this country, ("ve/-
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 fubjet * ; but their general form is fubje&
to great variety. In very few, except the quadru-
mana, do they refemble thofe of man ; but thisis

* Still more errpneous is an obfervation of HaLLer ; that
thefe ears are to be confidered as an accidental monftro-
fity.

* The lobulus of the external ear is found in no animal hut-,
man, '

the

-
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the cale in the porcupine. The cartilage is ftronger,
and more elaftic in its kru€lure in the human ear,
than in that of any other animal, in proportion to its
fize. In fome inftances, as the opoffum (didelphis
maifupialis), they are merely membranous.

§ 255. Theexternal auditory paffage is furnifhed
with a valve in fuch animals as go frequently

into the water, by which they can clofe it when

they dive. The water-threw (forex fodiens ) affords
- an example of this fructure. The length, breadth,
and diretion of the meatus vary confiderably in
the different genera. It is very long and fingular-
ly tortuous in the duck-billed animal *. (See note
(A), at the end of the chapter.)

§ 256. It is hardly neceflary to {tate that all
mammalia have a membrana tympani, a tympanum
fituated within this, and an Eufachian tube pafling
from that cavity to the fauces ; except in the ce-
tacea, whereit opens in the blowing hole. (§245.)
The membrane is rather concave on its outer fur-
face, being flightly deprefled in the middle. All
the animals of this clafs are furnifhed with the two
fengfire ; the f. ovalis, which is filled by the bafe
of the ftapes; the f. rotunda, at which the fcala
tympani of the cochlea commences.

3 Home in the Philof. Tranf. 1802, pt. 1, p. 70-
_ ' § 257+
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§ 257. In moft of the four-footed mammalia,
there is conne@ed with the tympanum, another ca-
vity ; which, according to the fituation of the bony
organ that contains it, muft be compared to the
maftoid cells in the temporal bone of man.

In feveral animals this organ forms a mere bony
cavity (bulla offéa) : viz. in the dog, car, martin,
fquirrel, hare, and fome of the bifulca. An at-
tempt at this ftructure is to be feen in the cerco-
pithci. In the horned catile, on the contrary, and
in the pig, the cavity is divided into cells by numer-
ous bony plates, which fomewhat refemble the
divifions in a ripe poppy head *.

§ 258. Warm-blooded quadrupeds have, like
the human fubjed, three* ¢fficula auditus ; which
on the whole refemble in form thole of man.. But
the duck billed animal, whole ftru¢ture in every
refpect i1s fo anomalous, has only two ® ; and on the
contrary one or two additional finall bones are

* Vesavir. Anatomicarum Fallopii  Obfervationum examen.
Venet. 1764, 4to, p. zo.

* That the lenticulus or fourth bone is only a procefs of the
incus, I have already thewn in my ** Hiffory and Defeription
of the Bones of the Human Body.” in German. p. 144. (See
note { B).

4 Howme, loce citato.

0OC-
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occafionally found, particularly in fome b&ifulea?,
(See note (C).

§ 259. Thepart which is termed the labyrinth
of the ear, as far as it has been hitherto invelftigated
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 clals) 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 oblerved
refpecting the Euftachian tube of the cetacea, fome
other parts of the organ of hearing exhibit fuch pe-
culiarity in thefe animals, and deviate fo widely from
thofe of warm-blooded quadrupeds, that they re.

quire particular notice °, ‘
El'helr

7 ApaIr in Cowr er’s Myotomia Reformata. Lond. :694,

8vo. p. 70. fig. 9.

TEICHMEYER, Findicie quorundam Inventorum Asuatomice-
yum. Jenz, 17:7-4. fig. 5.

* The reader may confult on this fubje& the following
works, befides thofe which have been already referred to.
Scawpa de Strudurd Fenefire Rotunds Auris. Mutin. 1777, 8vo.

p.94. P.F. Mecker e Labyrinthi Auris Contentis. Argent.

‘TT‘!‘ 3
9 On the organ of hemng in the true whale flalena), fee
CamvEr’s fimaller Writings. vol. 2, pt. 1. In the {fpermaceti

whale (phyfiter) ibid. vol. 1, pt. z. In the dolphin ( delphinus
delphic)s
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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 conneéted to the

Akull in the dolphin and porpoife; and it is com-
pletely feparate in the proper whales (balzne) and
cachalot (phyfeter).

* The hard bony fubltance, which was formerly
“very erroneoufly called /apis manati or tiburonis,

is merely the tympanum, and bu/lz offéa of the
‘whale. 5

The officula auditus, and the labyrinth, particu-
larly the bony canals (‘canales femicirculares),
which for this very realon were long overlooked,

are remarkably {mall in the cetacea.

(B) Birbs,

~§ 261. This whole clafs *°, as well as the follow-

ing ones, has no cartilaginous external ear, which
belongs, therefore, exclufively to the mammalia.

delphis), Krein Hift. Nat. Pifciam. pt. 1, p. 29, tab. 5,

fig. 1-4, and 7-9. In the fpermaceti whale, porpoife (‘delphinus
phocena), and dolphin : Monro’s three Treatifes, &c. tab. s, 6.
and his Phyfioloyy of Fifbes, tab. 35.

* On the organ of hearing in this clafs, fee ALLEN
Mouvrins in.the Philof. Tranf. vol. 17, p,712. Vicq.
p’AzyR inthe Mem. de I' dead. des Sciences, 1798, p. 381.
Scarra de Struflurd Femefire Rotunde Auris, p. 101. and de
Auditu. Garvant in the Comment. Infit. Bonon. tom. 6. p.
420,

This
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This apparent deficiency is compenfated in birds,
particularly in thofe of the rapacious kind, by the 1
regular arrangement of the feathers round the

opening of the meatus. Several allo, chiefly. of

the lalt mentioned clafs, and 'particularly among
the owls, have a peculiar valve placed at the open-
ing, partly of a membranaus, partly of a mufcular
ftructure . | 1

§ 262. The membrana f_yngbam of b:rds 1$ con- |
vex on its outer furface; and the tympana Gf the
two ears are canne&ed tn_gether by th&mr-eells
of the cranium * ‘

ThE}Y have a ﬁngle gﬁcufﬁm audﬂm, cnnne&mg
the membrana tympani with the feneftra ovalis, and
confequently fupplying the place of the malleus
and ftapes of the mammalia.

The part correfponding to the malleus, is gene- &

rally cartilaginous, and not provided with any _{mfar 1

jym;mm.
The euffachian tubes have a kind of common

opening on the arch of the palate.

§ 263 The labyrinth 'is_t-iiﬁi;nguiﬂled bf large

e

u Kpetn Stemmata Avium. tab. 1c, fig. 2. ComparerTI,
“tab. 2, fig. 2, he compares this part to the concha of the

human ear.

12 Mr. Homs has obferved the fame kind of communica- &

‘tion, by the means of the cells of the cranium, in the ele-

canals,
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canals, preje&ing from the cranium, and not hollow-
ed out of a hard bony [ubltance, as in the mamma-
lia; and by the want of cochlea. . Inftead of the laft
mentioned part, birds have a fhort, obtufe, and
hollow bony procefs, paffing obliquely backwards
from the veltibulum ; and divided by a partition,
like' the cochlea of mammalia; into two fcale, one
of which terminates at the feneltra-rotunda. This
part receives a portion of the auditory nerve, as the
cochlea does.

o

(C) AMPHIBIA.

§ 264. The different orders, and genera of this
clafs ¥ exhibit greater variety in the ftruéture of the
organ of hearing than the two former, or the follow-
ing clafs. Hence the principal variations muf(t be
feparately confidered.

§ 265. Turtles, frogs, and molt {pecies of the li-
zard kind, poffefs, befides femicircular canals, a tjrm'.
panum and euftachian tube, like warm-blooded ani-

% In the 7th vol. of the Comment. Infiit. Bonon. Bru-
neLtt has defcribed and delineated the organ of hearing in
the turtle, tortoife, frog, lizards, and ferpents. ComprareT-
t1 has alfo exhibited figures of thefe genera and ord;:rs, tab.
2, Eg. 13-35. - And Scarra has given moft beautiful en-
gravings of theear in the turtle, crocodile, green lizard, fala-
mander, viper, and blind-worm, de Auditu, tab. 5. .Sece alfo
Monro on the turtlein the Phyfiology of Fifkes.

mals.
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mals. Both the latter parts, however, as well as
the officula auditus, are wanting in the falamander.

The membrana tympani of the turtle refembles a
mafs 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 j two cartilaginous

oflicula; and a rudiment in the veftibulum of thofe

foft ftony fubftances, which are found in a more
confpicuous form in the lizards and ferpents, and *§

in- the three following claffes. |
The crocodile is the only inftance, in which there
is a fort of external meatus in the clals amphi-

bia. This animal, as well as the lizards, poffefles

officula, and the above-mentioned ftony 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 veftibulum contains a foft ftone. |

§ 266. The ferpents, with a very few excep-
tions, as the blind-worm ** (anguis fragilis) have
neither tympanum, nor Euftachian tube. They
‘have a kind of rudiment of officulum. '

-

i+ Scarpa, loco citato, p. 26.

()
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§ 267, It is only in fome genera of cartilagi-
nous ﬁﬂles,_. viz. the fkate and fhark, that a tubular
aﬁi:endix of the veftibulum is continued backwards
and outwards, fo as to reprefent a rudiment of a
tympanum,

§ 268. The other animals of this clafs * have
no fimilar part ; but their organ of hearing confifts
of three large canals, which are generally feen to
project into the cavity of the cranium. Oppofite
to the termination of the auditory mnerves on the
veltibulum, one, two, or three neatly formed ftones
are found.  Thefe are as white as porcellaine, par-
ticularly in {feveral of the bony fifhes, and very dry
and brittle in their texture *, ' '

* See Kvewn, Mantiffa Ichthyologica, Lips. 1746, 4to.
Korreurer in the Nov. Comment. dead. Petrop. tom. 17, p.
§21. Of the fturgeon, and beluga (acipenfer. flurio, and

Cameer’s fnaller Writings, vol. 1, pt. 2, tub. 2, of the

cod ; vol. 2, pt. 2,. tab. I-3, of the frog-fifh, (lopbius pifca-
orius), pike, and fkate.

The organ is delineated in feveral fithes, in the work of
SOMPARETTI, tab, 53 .in Scawrea, tub, I,2, 45 and in

lorre’s two works.  See alfo J. Huxter’s Obfervations on
to¢ Animal Economy, p. 6g.

* Kvew, Hifl. Pifsiym, pt. 1, tab, 2.
AA § 2069.
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§ 269. Theinternal ear of fithes is diftinguifhed
from that of the other three claffes of red-blooded
animals, by this remarkable peculiarity ; that it
grows, as the fithincreafes in fize, and confequently
that its magnitude is in the dirett ratio of the
bulk and age of the animal. (See note (D). 7

(E) InsecTs.

-§ 270. Fhereis no doubt that feveral infects
poflefs the fenfe of hearing *7; but the organ of
this fenfe is very uncertain. In fome of the larger
animals of .the genus cancer a part can be diftin
guifhed, which feems to be analogous to the vefti-
bulum of the former claffes . A fmall bony tub’ 3
is found on each fide at the root of the palpi : its
ex:ternal opening is clofed by a firm membrane
and it contains a membranous lining, on which a
nerve arifing from a common branch with that of
antennz, is expanded. The latter circumitance

1 See the works of Lenmans and SceeLver, which I
have already often quoted.

¥ P. A. Minasi, Diffrtations on warious of the lefs ol
Fas of Natural Hiflory, in Italian.. Nap.1775, 8vo. fig. .
of the cancer pagurus. Scawrea de ‘auditu, tab. 4, fig. 4, 554,
6, of the crawfifh. ComrareTTI, tab. 3, fig. 35.23, -::_';' !
feveral other fpecies. But whether the parts repn:ﬁ:nt '-E )
in the other figures of this table, on the heads of feveral in==
felts, as beetles, butterflizs, common flies, &c. are really
organs of hearing, is extremely doubtful.
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. might favour an opinion that the antennaz them-
- felvesare organs of hearing : but this is refuted by
- confidering the exquifite fenfe of hearing, which
- fome infets poflefs, who have no true antennz, as
| the fpiders ; and by experiments on others, which
 fhew that the fenfe of hearing is not weakened by
| removing the antennz *.

(F) VerwmEs.

§ 271. In the fepia only has any thing been
I'ihithertn difcovered at all like an organ of hearing.

In the cartilaginous ring, to which the large tenta-
 cula of the animal are affixed, two oval cavities ap-
pear.  In each of thefe is a fmall bag cortaining
| a bony fubftance, and receiving the termination of
 merves, like thofe of the veltibulum in fifhes®,

Additional Notes to the Taventieth Chapter .

“(A) The cetacea are the only -mammi;rlia,
' which have not a bony external meatus; Fhe tube

I

¥ Lenvmany de Antennis . Infellorum, difflert, pofter,
45- (e

* Scawrra, loc. cit, tab. 4, fig. 7-11.
tab. 3, fig. 10 and 16.

P-
ComParRETTI

AA 3 ig
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is cartilaginous in thefe animals, and fo fmall that |
ii’jS’ external orifice will about admit a pin in the
delphin, . It arrives at the tyinpanum after a wind-
ing - coutfe - through - the fat, which lies under the
fkin, ; Itis probable that the found gains admiffion
to'the ear in thefe animals, rather through the Eu-~
ftachian tube, than through this very narrow
meatus externus. That tube opens at the blowing
hole, and its furnithed with a valve that prevents
the admiffion of the water, which the animal ex-
pels 'thruugh this apamng

¥ Il 16y (1097

and is in.the German language. ‘¢ Anatomifts gene= ,:_
< rally deﬁ:ribe a fﬂurth bane (the lenticulus, or

&

1

leg of the incus, and the head of the ﬂapes L |
“ Repeated and accurate examinations have con-§
« viniced me that this part is nnly an epiphyfis of
¢ :the incus., | It is often, wanting, evenin fuch of=}

E,ﬁ;fxuh aud:tus, as.appear in other refpeéls to be
« of the molt perfe&t formation ; for inftance, in}
« thofe of mnegroes and North American fa='
“ yages, which I-have how before-me. When
¢ exifts in-the adult fubjeé, it can only be fepa-s
@ rated by the employmiént of fome force; and a
' “ mis

- e Lk
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¢ microfcopical examination of; the furfaces fhews
« that the lenticulus has been broken frpm the incus,
‘ Sometimes; mcleed,, I) have fuund a reallj' fﬂpafﬂtﬂ
¢ officulum between the incus and’ ﬂagﬂslq but this
f.ﬂ_cannot in: my: opinion, be confidered as belnng-
‘¢ ing to the ordinary natural {truéture, any more
¢ than thofe other fupernumerary ﬂi;ﬂq:ula, which
¢“ are found not infrequently, both in man and
“ animals.”  Befchreibung der Knochen, p. 144+

(C) Cuvier defcribes a portion of bone as
pafling between the crura of the ftapes, from one
fide of the feneftra ovalis to the other, in the mole,
and marmot (in which laft animal it is of confider.
able fize). (Légons d’Anat. comp. p. 489, ‘tom. -
2). Mr. CarvrisLE has reprefented this part in
the marmot, and he ftates its exiltence likewife in
the guinea pig. (Philof. Tran/. 1805, pt. 2).

Cuvier has alfo found thar the ftapes is nearly
folid in the cetacea ; and that there is no perfora-
tion in the walrus, This peculiarity of ftrufure
feems to belong to fuch mammalia as live in water;
for the feal has it in a [maller degree. Légons
d'Anat. comp. tom. 2, p. 505. CARLISLE, /lc.
| citat. gives drawings of the [tapes in thefe ani.
- mals,

- The fecond officulum of the ornithorhynchus ap-
proaches very much in its form to the fingle bone
of birds, (CARrLIsLE, loc. cit.)

rag ®
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CHAPTER XXL 19
ON THE' EYE.

§ 272. A SENSIBILITY to the impreflions of
light is common to all thofe animals, which in a
' natural ftate are expofed to this element : it appears
at leaft very evidently to exilt i in fome of the moft
fimple Zoophytes, as the armed polypes (“hydra) :
but the power of perceiving the images of external
' objeéts is confined to thofe who are provided with
' eyes for their reception. '/ Nature has beftowed on
' fome fpecies even of red-bloaded 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 firu&ture of fuch-ani-
| mals. ' This circumftance at leaft has been afferted
- of the blind rat (‘marmota typhlus ) among: mhmm‘ai
I ha; and of the mywine glutino/a among ﬁihesﬂ

. 1wl Giol
| _.5 273. Since the eye® is a very cnm:phcated
' organ,

i ¥ J ) - . = [
" o ok b T o ) — -

) 1 Sar: BEDLDE‘- ﬂ'r Q;ufu et Vifu wvariorum Amma;"mm, Lugd
- Bat. 1715-4.  Zinn de Differentid. Fﬁ&ﬂm Qculs qupam o
. Brutorum, in the Comment. Societ. Reg. Scient. Gaﬁmg tom. 4,
| 3554, p- 191 and in the Comment. an. 1778, p. 47.

AA g W. Por.
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- organ, particularly in the red-blooded animals, we
fhall firft fpeak of thofe peculiarities, which affett
the globe itfelf, its membranes and humours ; and
afterwards confider the furrounding parts, as the |
eye-lids, lacrymal paflages, &c. For fome general
obfervations on the fituation and formation of the

eye-balls, &c. fce note (ﬂ) at the em:l of th

dhapter.ﬁ,. I I i ni X1 L Hilev 1 & J" h a

A -“. niJ MR 1 LE" l’uf ' I )i t J-H' Ol ormmos 21 100
I."I.'_':'..H::'-"IJ '.' b JHJT HJ DBIOQXs 915 31 i ILN'TH
R o Aj AMMA,L'I Ao

.'.[ 1 94l Au Sl 1l 1 JX D sV . iav PI

fé ».‘Ja?m; It has been. {qn&kﬂwmmthﬂhﬂagi >
fotica, in feveral. gu%ﬂ)ruwdmf this clafs, as in the
human fubje, is not throughout of equal ftrength 3
but ithat. its/pofterior is /much thicker than its ante
vior part. . It;has alfo. been;conjectured, -that this
ftructure might influence what are called the inter-
nal changes of  the eye: (by which the form of the
eyeball, confequently thelength; of its axis; and the
relpettive fituation of the lens, are adjuited accord-
ing t@ the proximity or remotene(s of the objett, or
in refexence to any other relations, I flatter my
felf, that I have a,fr:ertamed the truth af this cup}e -

Y mmn'!_. 197 &£ o cyiye ot .
- ¥ s -

y 'W.'Buntnn FIELD on the Eye, Edinb. 1759, 2 vol. 8vo.
-Havver mnthe ijranmmam,—tﬂm -35-p-218:—F L. Ang
GEevLY de Oculisy Organis gue Lacr mﬂfz&w, Ra,rmne Aitatis, Sexus,

Gentit, el aridrim Aivialiiim, Exlang. 1303 , Sussd 2l
g ‘ehﬁ-*r:amfm,-# %}m}g S:rﬁq.' Ganbig.' tom. 4

ﬁ I;ii '?‘I.t“t.- 5 : ? f A0 -‘*"I.s L3 1.. ;.,[1 t*..".l -
S o (BTN Ao 07 o . 1 sure, |_
209 W LA
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ture, by difcovering the: admirable-firucture of the
{clerotica in warm-blooded quadmpﬂds, which 'have
not only the power of feeing at ivarious diftances,
but alfo in'two media of fuch: different denfity as
air and water. - In-the eye of the Greenland feal,
where I firlt noticed the fac?, the cornea ‘was thin
and yielding . . the janterior fegment of the Iclefos
tica, or that which is immediately behind the latter
membrane; was thick and firm ; ifs middle circle
thin and flexible ; and laltly, the pofterior partivery
thick, and almoft, cartilaginouss ~The whole eye-
ball is furrounded; with very {tfong mufcles; and
we- t;an eafily under{tand, how: their action, varied
according to circumftances, produces the requifite
changes ; how the axis of the eye is fhortened,
when the animal fees in air, by hrmgmg the lens
nearer to the back of the globe, i in order to waate:
the ftrong refradion, which the rays of light expe-
rience in paffing from the thin ‘medium of air intg
the thicker one of the eyes, and’ vice verfa.

“The fclerotica of the cetacea 'is ‘diftinguithed by
the great thicknels of its poftérior part : “when'the

-
[

-

3 Comment, Sm:' ch vol. 7, an. 1734. Dr Albers has
difcovered the fame circumftances in the eye of the Walrus

(trichecus rr:_rfmdru: J :_and has refuted thofe. obje&tions, which
have been made to the afligned obje& of this ihuﬁurc, from
the obfervation of fome flight refemblance to it in the eyes of

certain 'land animals, as the ]mrfe,, S.:r. D0 ¢ the G'aunwm
erm::::y Num;:, 1393, p. €ol.

E}!’E-r_l,
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eye-ball equals an orange in fize, the back of this
membrane is an inch thick ; fo that, although the
globe be fpherical, the fpace containing the vitreus
humor is of a different form. ~ As the fclerotica ap-
proaches to the cornea, it becomes thinner. Its pol-
terior part prefents a very fingular ftruéture, con:
filting of very firm tendinous threads and lamina,
moft clofely interwoven, and of more than carula..
ginous hardnefs* towards the fides.

¢ The extent of the cornea, when compared to
that of the felerotica, varies in' the different fpecies
of mammalia. It feems to be greateft in the por-
cupine (‘hy/rix sry‘i‘am’ )s wherefthe cornea eitendh
over halfthe globe e j

o ol

§ 27 5 A pecuhar &ruﬂure, whlch appenr,a
hitherto to be nnique, has been lately difcovered in
the eye of the. Eaft-Indian rhinoceros. ; Four ten-
dinous fafciculi arife from the back of the {clerotica,
and expand anteriorly, fo as to join and form a kind
of mufcular membrane, which is loft in the choroid
at the broadelt diameter of the globe®.  This is

———

R
— i

+ RuyscH, Thefaur. Anatom. 2, tab, 1, fig. 1, 2, 6.

Lunzn, Tabule Anatomice, vol, 1, tab. 11,761 ﬁg S0 TS

On the eye of the whale in general, fee Aan I, Indgg Su,
feﬂ:ﬁfﬂ:, i Ravil, p. 36; :”1.[1'0]115 Jnnar Acad. Iib, 7,
P- 49 and Spp:.’.’zx Anatomica, p- 132.

Mﬂﬁ: Gauﬁmm Pars mmp.’:&m: praparﬂa .A'nnmm:m, p: 14,

S Tuomas in the Philof. Trany/. :Em, pt 1, P 149, ! tah.
j0; and Voict’s new Magazine, vol. 4 P z.;n,nb 4

pr-
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probably conneéted with the internal changes of
the organ, :

The choroid coat confifts more plainly in the
¢cetacea, than in any other mammalia, of two diftinct
laminz ; of which the internal (“membrana ruyfchi-
gna) is covered with a dull tapetum.

. § 276. The inner furface of the choroid coat
poflefles, 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 moft brilliant yellow-green and fapphire-
blue colours ; forming what is. called the tapefum
lucidum®. ‘The coloured portion of the choroid is
only partial, and the reft of the membrane is covered

with pigmentum nigrum, as ufual’.
| In

€ Linn, loco citato, p. 196.

H. F. Evsaesser, de Pigmento Qculi nigro, deque Tapeta,
Tui}ing. 1800, 8vo. ]

7 It is well known that this pigment js entirely, or for the
greatelt part deficient in the eye of the albinos or chacrelas ;
which ftrange variety occurs, not infrequently, in the human
race, and in feveral other mammalia and birds. I know,
however, no initance of an albino among cold-blooded ani=-
mals. "T'his anomalous deficiency is always congenital, apd
is conpefted with a want of the colouring principle of the
fkin, and of the hair and feathers. It is hereditary in fome
mammalia, fo as to form a confltant breed of white animals 3
viz. in the rabbit, moufe, and horfe (which latter are thofe
called glafleyed). T cannot belicve that any whole fpegies of

' warnys
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In Confequeniee of this (tru@ure, lefs’ light will'ba
abforbed ; and it muft, on the contrary, be reflected
from' the ta‘pcnunr againft’the retina, wh:ch lies in
front of thatrﬁehibrém:. CSée’ note (Er} at the end
of the cHa‘pter‘) 161903 4  vennimed |

nitegnl Lua & deiw b es ( ana

© § 277. The retina exhibits in fome _quadru-
eds, Hk""fhe Hare ,nrrd%buwvery diftiné and
gjc{:it fibres or ftriz of niedullary fubftance, takd
iﬁg fb?thQﬂEW%art 2 tranfvcﬂfé dttcﬂmn‘.““'fﬁ‘ﬂ
vemarkable firamen centrale, which- SBMMERRING
difd&t*&t‘gé in' the 'human’ refma, has been ﬁn&e"de-n
monftrated in the byeg ﬂffcvml hﬁaﬂraméﬁa‘ where
thefe organs are dlre&{"d fa‘rﬁ’irds, aﬂd havt‘tﬂ‘élr‘
&&g i)arﬁllel"" M9 ol '|. '- ot st L .Finn

2 lel 28 a0 (el abon §~1éljs",:

- = mrme—— - E - E = - mr —m—— . s .

warm-blooded animals {hould Urigma]l]’ want thas ]::ugmn‘.:'*xtJII
and therefore I confider the ferret. (muflela furs) to have de-
fcended from the polecat ¢m. ?utanw) I have treated at
reater Iength on the want of this pigment, which is fo effen-
t:al a partin “the natural ftructure of the eye, in the Com-
m.snf Sa: Reg. "Stient, vol. 7, p- 2g; and in the third ed:tmn
;ﬂ‘ er w-::-rk de G.mem Humam Farietate Nmma, p.'273."
8 Z 1w, Ioco citat. tab. 8, ﬁg 2 Fﬂhﬂ.m Sur le me de
@ Fipq.r.:, vol. 2, tab. 5, ﬁg 12.
2 Thave. found it, for inltance, very plam in the :]re of the
common :Eqar’bar]r ape: (fimia fylvanus ). The entrance of the
p ic nenre furmed a fmall yellow circle on the retina: near
¢l
thts 2 larger .gr;_} ﬁH appca.red; w:th th:: ﬁramm cmrra& in 1ts

mlddle

In demonftrating I,at;rly this opening in  the eye of a ﬁm
fj'ﬂﬂ"
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. § 278, The irisy-an organ of very peculiat
ftructure, exhibits in the different genera and [pecies
of mammalia more numerous and interefting vari-
eties than any other part of the eye.  The colours
of its anterior furface, which are peculiar to the dif~
ferent genera, vary in the races and varieties of
domeftic animals, although lefs {trikingly than in
the human fubject. Thefe variations are conneéted,
as in the latter inftance, with the colour of the hair 3
fo that in fpotted dogs, rabbits, ‘&c. a mixture of
colours will be feen in the iris. -

- The fubftance of the part varies in thicknels in
the different genera. In no inftance have I hitherta
been able to difcover true mufcular fibres; the ex-
amination of the part in the elephant and whale
having afforded in this refpect- the fame _refulr..;_ as

eynomiofgas, T adyanced the following conjeture as to its ufel
Man, and fuch animals as have the two eyes placed with
their axes parallel, thereby gain the advantage of {eeing ob-
jedts with both eyes at once; and therefore more acutely,
But at the fame time they are expofed to this inconvenience ;
that in a {trong light both eyes become dazzled at once ; and
this happens {fo much the fooner becaufe the light fulls on
the correfponding principal focufes of both eyes at once ; the
organ not _-po[Tr:ﬂing a membrana nidliteys. This inconvenience
feems to be obviated by the foramen centrale ; fince that parg
whi;h,:f'nrm:-;_ the pringtpal focus of the eye, opensin a dazzling
light, fo as to form 4 kind of finull pupil, ‘throughwhich
the concentrated rays.pafs, and fall on the ‘choroid, where
they are abforbed by the black pigment. 2

10 - 7 | the
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the tender and almoft tranfparent iris of the whir.a
rabbir.

- In the eye of the feal the ciliary veffels are not dif-
tributed in the fubftance of the iris; but lie on its
anterior furface, and form a confiderable plexus,
which is vifible without any injeion ™.

The pupil in the bifulca, folidungula, cetacea, &c.
is tranfverfe; in animals of the cat kind, particu-
larly in a clear light, it is oblong: not to mention
other trivial peculiarities, as the fmall villous ap-
pendix, covered with pigmentum nigrum®, which
is fometimes feen on the middle of the fuperior
margin of the pupil, particularly in the hurl'e "% (See
note (C) at the end of the chapter.)

§ 279. The corpus ciliare, and particularly the
folds of its internal furface, with their numerous
and elegantly arranged blood-veflels, conftitutes one
of the moft wonderful parts of the eye, although its

- Comment. Soc. Reg. Scient. Goetting. loco citato, fig. 2, 3.

¥ This part has a brown colour, in the eye of a white
horfe, which is in my colleion ; while the other parts of the
fame eye, which in horfes in general are black, have only a
flight greyifh brown tinge.

2 SwammERDAM, in fpeaking of the remarkable curtain
of the pupil, which is found in the fkate, fays he has difco-
vered 'a fimilar part in the horfe. If he does not allude to
any unufual formation, but merely to fach appendices as I
have mentioned, the comparifon is €ertainly too far fetched.
Biblia Naturas, p. 881

functions,
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fun&ions, which muft undoubtedly be of the higheft
importance, are hitherto involved in myftery. Its
mote minute differences in the genera, which have
been hitherto examined, are too numerous to be re-
counted ; and they could not be underftood with-
out delineations “. Among other inftances, thofe
of the elephant and horfe may be mentioned, on
account of the remarkable beauty and delicacy of
their ftructure.

§ 280. The fize of the cry/alline lens varies in
proportion to that of the witreous humor ; and fome
times very confiderably. I have found the largeft
lens in this point of view in the comparatively
fmall eye cof the opoflum (“didelphis marfupialis );
the whale has the {malleft. No mammalia have it
fo flightly convex on the furface as the adult man,
In the cat, hare, the bilulca, the hotfe, opoflum, and
feal, it becomes more and more convex according
to the feries, in which I have named thele animals,
Laltly, in the cetacea it is nearly fpherical . (See
note (D).

* Much information may be gained on this fubjeét from
Jac. Hovius de Circulari Humorum Moty in Oculis. ed. z,
Lugd. Bat. 1716, 8vo. This work, however, is in fome

parts unintelligible, and not to be depended on ; and muﬂ:
therefore, be confulted with caution.

“ T. PiouPeriTinthe Mem. de P Acad. des Sciences, 1?30
‘The ‘memoir is tranflated in Fror 8’s Bibi iotheca for com-
pnmnw Anatomy, in German, vol. 1, p. 200, - : d

9 It
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- Itis curious to obferve the rcgulanty, with which,
in fome fpecies, the lens divides into cerrain feg-
ments commencing from its centre, in confequenc:
of being dried or immerfed in acids ™.

S 28 Iy A !a:r_ymaf gland* exifts in all animals
of this clafs. Several ‘quadrupeds have, indeed, an
additional one, beﬁdes that which is found in the
human fubje.  Some have no punéla lacrymalia ;
and the eIﬂphant has neither lacrymal bag nor os
unguis . (See note (E).

§ 282. The niflitating membrane (‘membrana
nictitans, palpebra tertia, feu interna, periophthal-
mium_), of which only a rudiment exifts in the
quadrumana, and the human f{ubje&, is very large
and moveable in fome quadrupeds . This is the
cafe in animals of  the cat kind, in the opoflum,
the feal, and particularly in the elephant.

" LeewEnNHOECK, Arcana Nature dete8a. p. 73.

Perravrr, Hifoire des Animaux, pr. 1, tab. g0.

Younc in the Philef. Tranf. 1793, tab. zo. Hosack
Philof. Tranf. 1794, tab. 17. J. C. Re1v de Lentis Cryflalline
Strullura Fibroféd. Halle, 1794, 8vo.

' BerTin in the Mem. de :”Amd des Sciences; 1766,
p- 281,

7 CAMPER, (Euwres, toin. 2, p. 138, where he alf-:r ftates
that this animal has no lacrymal gland, nor paffage for the

tears into the nofe.
" TaparRanNyan the Tranfadions r:-f the Academy at Sicna,

mm 3y p-115.
§ 283.
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§ 283 The relative magnitudé of the true
eye-lids vaties confiderably in animals of this clafs.
The lower, which is very large in the clephant, 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-lafhes.

, (B) Birbs.

§ 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 *°,

i

% Befides the works, which have been referred to above,
(§ 273) fee the memoirsof PETiT on this {ubje in the Mem.
de I dead. des Sciences, an. 1726, 1735, and 1736. FHowms in
the Philof. Tranf. 1796, which is tranflated into German, in
Reww’s drebives, vol.z, pt. 2. Awvsers’s Contributions,
vol. 1, p. 6g.

* Szverint, Zootamia Democrilea, p- 236.

Ew. Koxic in the Ephem. Natur. Curiof. Dec. 2, ap. 4»
obf. 34.

BB § a8s.
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rench, Ja bourfe, le peigne ), the ufe of which has
t been hitherto very clearly afcertained. It arifes in
he back of the eye, proceeding apparently through
flit in the retina ; it pafles obliquely into the vitre-
us humor, and terminates in that part, reaching
fome fpecies to the capfule of the lens. The
ure of its circumference is a truncated quad-
angle. Numerous blood-veflels run in the folds
f membrane which compofe it; and the black
igment by which it is covered, fuggefts an idea
hat it is chiefly deftined for the abforption of the
ays of light, when they are too ftrong or daz-
ling.

§ 288. Birds have large lacrymal paflages,
which terminate on the furface of the palate *.
Their niitating membrane * is furnithed with
o very manifeft mufcles°. (See note (G).

In fome fpecies, as the common fowl, the turkey,
oofe, and duck, the lower eye-lid, which contains

ofs Oculi, Goetting, 1804, 4to, tab. 2, fig. 1. The whole
iflertation contains much inftru@ive matter on this fub-
edt.

¢ Moxro, Olbfervations Anatomical and Phyfiological. Edinb.
758, 8vo. Albers, loco citato. fig. 1, 2.

- * It is called by the emperor Freveric LL. pellicula palpe-
rarum. .
¢ Perit in the Mem. de P Acad. des Sciences, 1735, and
336.

BB 2 a pecus
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a peculiar fmall lamina of cartilage, is the moft
moveable; in others on the contrary, as in (he
parrots, and oftrich, the upper has the moft exter "
five motion.

Very few birds have cilia in both eye-lids : they
are found in the oftrich, the falco ferpentarius, r
razor-billed blackbird (crotophaga ani) and &
fome parrots. (See note (G).

(C) AMFHIBIA.

§ 289. Littleis hitherto known concerning the
peculiarities in the ftrufture of the eye of thi
clafs 7. |

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-ba
has a free motion. |

In the green turtle® (#¢fuds mydas) the cle
tica has a bony ring at its anterior part, compolfe
like that of birds, of thin offeous plates. Thek
animals poflefs very large lacrymal glands, and|
very moveable membrana nicitans ; in which c
cumftance the frog refembles them® (Sece ot

(H)-

-l

7 PerTiT in the Mem. de Pdcad. des Sciences, 1737
142.
s Dr. ALsers intends to publifh an accur

the anatomy of the eye in this animal. .
s Cavrpesi, Obfervations concerning the Turtle, tab. 8, fig. I

§ 29

ate account 4
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(D) Fisues.

§ 290. The peculiarities in the eye of fithes ™,
hich belong either to the whole clafs, or to molt
f the genera and [pecies, confift in the divifion of
eir choroid coat and retina into feveral manifeftly
iftin@ laminz ; and in the exiftence of two fmall
rgans within the eye, which belong exclufively to
is clafs.

§ 291. The choroid coat, which in man is a
mple membrane, and in fome other warm-
looded animals, particularly in the cetacea, a
ouble one, confifts in fithes of three diflint laminze,
he inner layer forms a true tunica ruyfchiana ;
e middle one (“membrana vafculsfa of HALLER),

perfe¢tly diftin& both from the former, and
om the exterior coat ; which latter muft be com-
red with the proper choroid of all red-blooded
nimals. Even this laft is continued anteriorly
to the iris, and poffefles in many fpecies the well
nown brilliant gold and filver colours,

—_

* Good delineations of the internal ftructure of the eye of
fhes are ftill wanting. The belt, which I know of, are
y GuEnerron, of the cod’s eye ; but they are contained in
book, where one fhould not much expeét to find them, viz.
1\ Bayve’s Nowvelles de la Republique des Lettres, March, 1686,
. 326,

BB3 The
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The retina is eafily feparable into two laminm-g
of which the external is medullary, and the mternau
confifls of a fibrous texture.

§ 292, The two other peculiarities belong
clufively to the eye of fifhes ; and are common at:
leaft to the whole bony divifion of thefe animals. A -‘

choroid ; fome have thought it mufcular, and
others glandular. The tunica ruyfchiana gives

hiam:c to the mﬁrfupi_u_m_of birds.
No true ciliary body is found, at leaft in thes
bony fifhes. |

ball and nearly or entirely fphencal The -un‘rfa 57
humour on the contrary is fmall, and the agueus i)
many cafesis hardly dilcernible,

§ 294. The following may be enumerated ass
inftances of remarkable peculiarities in the eyess
of particular genera and fpecies of fihes. Th:
firm tranfparent laminz of common integuments,

bchwd which the eye-balls move, as in fome am«
: phibias
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phibia * (§ 289); the articulation of the globe
on a ftalk of cartilage in the {kate, and fhark ** : the
curtain (operculum pupillare) in the eye of the
fkate **, which can be let down fo as to cover the
pupil : and the unique ftructure of the lobitis anab-
lgps, where the cornea is divided into two portions,
and there is a double pupil with a fingle lens ™.

(See note (I).

(E) InsecTs.

§ 295. Two kinds of eyes, very diffimilar in
their ftrufture, are found in this clals ™. One fort
is {mall 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 [urfaces, which may be confidered as fo

. Delineations of ﬂéﬁcﬂ: in- Natural Hiﬂar_? » Pt 6, where the
part is reprefented in the offracion bicufpis.

" Stenonis, Specimen Elementor. Myologie, tab. 5, fig. 1.

Goveav in the Mercure de France, Dec. 1757, p. 130.

“ Stenonis de Mufiulis et Glandulis, p. 68. Camper in
the Mémoires préfentés a I Acad. des Sciences des Paris, tom. 65
tab. 3, fig. 1.

 Sesa Thefaur. Rer. Natural, tom. 3, tab. 34.

Camrer inthe German tranflation of Moxro's Phyfiol, of
F_r:fh:, p- Iﬁj‘.

Lacerene in the Mem. de P Inflitut. National, tom. 2,p. 372,

" LenamaAny and Scuevver, locis citatis,

" Hooxe’s Micrographia Reflaurata, tab. 20, 21.

BE 4 many
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many diftin& cornez. The firft kind is formed i "
different numbers in moft of the aptera, as alfo in
the larvee of many winged infe@s. When thefe
undergo the lalt or complete metamorphofis, and
receive their wings, they gain at the fame time the
large compound eyes. Several genera of mngedr{
nfects, and aptera (as the larger fpecies of mono-~
culi®) have ftemmata befides their compound 1

eyes.

-8 do6.... The mterna] {truéture has huhcrtn
been inveftizated only in the large polyedrous
eyes . Tlie back of the cornea (which is the part,
divided in front into the hexagonal furfaces, called
in French, facettes) is covered with a dark pigment,
Behind this are numerous white bodies, of an hexa-
ganal prifmatic fhape, and equal iz number to that
of the facettes of the cornea. A fecond coloured
membrane covers thefe, and appears to receive the
expanfion of the optic nerve,

§ 297. Farther inveftigation is, however, re-

 Awpre in the Philof. Tranf. vol. 72, pt. 2, of the

Monocubus Polyphemus.
19 SwammERDAM, tab. 20, has reprefented the ftruéture

of the eye in the drone or male bee.
Cuvier in the Mem. de la Societ? dHiff. Nat. de Paris, an. .

7, p. 41, fig. 3, that of the dragon-fiy (libellula grandis).
* quired
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quired in order to thew how thefe eyes Eﬂ?.hlﬂ the
infe to fee ; and to determine the diftinctions be-

tween two fuch very different organs o

(F) VEermeEs,

€ 298. The cuttlefith only, of this whole clals?
has been hitherto fhewn to poflefs true eyes; the
nature of which cannot be difputed. They re-
femble on the whole thofe of red-blooded animals,
particularly fithes; they are at lealt incomparably
more like them than the eyes of any known infetts ;
yet they are diftinguifhed by feveral extraordinary
peculiarities >. The front of the eye-ball is covered
with loofe membranes inftead of a cornea; the iris
is compofed of a firm fubftance, which feems like
a continuation of the fclerotica ; and a procefs pro.

FE

-

*® 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 polyedrouseyesareadapted
for diftant objeéts, and the fimple ones for {fuch as are more
near. ‘This is confirmed by obferving, that butterflies,
which, in their perfe& or winged ftate, have the large com-
pound eyes, have only the myopic organs while larve.

Yet there are ftill fome doubts refpeding the ufes of thefe
two kinds of eyes; for fome complete animalia fubterranea,
as the gryllus gryllotalpa have both kinds,

* Leumann and ScHELVER, loc. citat,

? SwAMMERDAM, tab. 52, fig. 24

jelts
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je€ts 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 exiltence is very doubtful. Whether the
black points, at the extremities of what are called
the horns of the common fnail 3, are organs which
redlly poflefs the power of vifion, is flill proble-
matical 4,

Additional Notes to the Twenty-fir/t Chapter.

“(A) Large animals have fmall eye-balls in pm-.

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 exiltence has been altogether denied; and itis
not in fa&t larger than a pin’s head.

The eyes of man and the fimie are directed for-
wards : in the latter animals indeed they are placed
nearer to each other than in the human fubje&.
The lemur tarfius has them more clofely approxi-

3 Ibid. tab. 4, fig. 7,8
* LEHMANN, P- 44

SpEvocT in Voicr’s Magazine, vol. 6, p. 466.
' mated

e = B b o
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mated than any other animal. All other mammalia
have thele organs [eparated by a confiderable inter-
val, and dire€ted laterally. The fame circumftance
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
pleuroneétes : but in general their direftion is la-
teral.

The form of the globe varies according to the
medium, in which the organ is to be exerted. In
man and the mammalia, it deviates very little from
the fpherical figure. In fithes it is flattened on its
anterior part ; in birds it is remarkably convex in
front, the cornea being fometimes abfolutely hemi-.
{pherical. 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
1s fupplied by an encreafed fphericity of the lens.
In birds thefe circumftances are reverfed : they in-
habit generally a fomewhat elevated region of the

; armo-
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atmofphere; and the rays, which pafs through this
thin medium are refraéted 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-
orly 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-
leng in the ruminating animals, and the horfe : it
18 heart-fhaped in the dolphin.

(D) The eryftalline is fmaller 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, Cryfaliine.  Vitreus Humor,

Man, 7 =2 —
Bﬂg, +r - Tt
Cow, > T T
Sheep, e T T
Horfe, 2 1T ¥
Owl, -y 2T T
Herring, 1 - ¥ T
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“The greater convexity, which the author afcribes
to 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 glandula
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 duéts of the lacrymal gland admit of very
eafy demonftration in the larger quadrupeds, where
they open to the number of fixteen or more, by
orifices that will admit a large briltle.

The hare and rabbit have, inftead of pun&a la-
crymalia, a {lit opening into the lacrymal canal.

The cetacea want the lacrymal apparatus entirely,
as their eyes are preferved in a moift {tate by the
element in which they live.

The mulcles of the eye-ball are the fame in nums-
ber in the fimiz as in man : but other mammalia
poflefls an additional one, termed the /fu/penforius
oculi, '

This mufcle is of a conical form. Its origin,
- which takes place from the margin of the optic fo-
ramen, reprelents 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 therefore the inter-
val left between the four reéti, and furrounds com-
pletely the optic nerve. In feveral of the carnivora,
and the cetacea, it is divided into four portions ; fo
that thefe animals may be faid to have eight ftraight
mulfcles. It muft enable the animals which poffefs
it to draw the globe back into the orbit ; and hence
it has fometimes been called the retrador of the
eye.

A remarkable peculiarity occurs in the conjunc-
tiva of the zemni (‘mus typhlus). It is covered
with hair as in other parts of the body, {o that the
eye, which is, indeed, exceedingly {mall, feems to
be completely ufelefs. A fimilar ftructure is alfo
found in two fifhes, the murena cecilia, and myxine
glutinbfa ( Gaftrebranchus cecus, Cuvier ). Légans
d’Anat, comp. tom. 2, p. 394

(F) The ciliary procefles of birds are not very
prominent : they confift rather of ftriz, than of
loofe folds. They are always clofely conneéted to
the cryftalline capfule. There is no tapetum in
this clafs. '

The colour of the iris varies in the different
fpecies of birds; and in many inftances poflefles
great brilliancy. It has a power of voluntary mo-

tion in the parrot. |
The
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The retina paffes obliquely through the fclerotica,
iu 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
and adduftor mufcles of the globe. It furnithes
a thick yellow fluid, which is poured from a fingle
du&, 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 largelt.
This eye-lid has a peculiar depreflor mulcle 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 niétitans 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 Cuvier, the eagle is
enabled to look at the fun,

It is capable of being expanded over the globe
of the eye by the combined a&ion of two very fin-
gular mufcles, which are attached towards the
back of the fclerotica. One of thefe, which is
called from its thape the guadratus, arifes from the
upper and back part of the fclerotica; its fibres

2 defcend
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delcend in a parallel courfe towards the optic nerve,
and terminate in a femicircular margin, formed by
a tendon of a very fingular conftruction : for it has
no inflertion, but conftitutes a cylindrical canal.
The fecond mulcle, which is called the pyramidalis,
ariles from the lower and back part of the fclerotica
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 muicles, 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 inprel-
fion on the furface of the vitreous humor. They
are diftin& and long in the crocodile. The bloed-
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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ably in this clafs. Serpents have none. The tur-
tle and crocrodile have three like thofe of birds.
The frog and toad have three; of which the third
is much the largeft and moft moveable.

The turtle has a very large lobulated lacrymal
gland. Serpents have nothing of this kind.

(I) The continuation of the conjunétiva over
the cornea admits of being demonftrated in the eel.
For it comes off fome times with the reft of the

fkin of the head in ftripping off he integuments
of this animal, :

ce
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fubje@, may be inferred, in any particular inftance,
by comparing the fkeleton of the animal with that
of man. The fimilarity is greateﬂ, on the whole, in
the quadrumana, Yet thefe are diftinguifhed by
the fmallnefs of their buttock and calf of the leg ;
the {trength and convexity of which parts conftitute
peculiar beauties in the human form?  (See note
(A) at the end of the chapter.) |

§ 3o01. - Of the muicles which do not exiit in
man, nor as far as we hitherto know, in the quadru-
mana; but which on the contrary are found at leaft
in the greatelt number of quadrupeds*; the cuta-
neous expanfion of the trunk (‘panniculus carnofus,
expanfio carnea, mufculus [ubcutaneus ), and the fu/~

droglodytes ) by Tryson-t -of the dog, by Douvecias, in his Sge-
cimen Myographie comparate ; and by GarencEoT, in the
Myotomie Humaine et Canine. Paris, 1724, 8vo: of the horfe, by
Stusss, in his unrivalled ¢ dnatomy of the Horfe” : of the
cow, by ViTeT Medecine Veterinaire, vol. 1.

3 AristorLe de Partibus Animalium, 4, 10.

# It does not exift in the pig; butis of extraordinary
firength in fuch animals, as have the power of rolling them-
felves up ; as the tatu, (armadillo) manis, porcupine, hedge-
‘hog, &c. See the excellent monograph of Himiy, on the
rolling up of the hedgehog. Brunfwick, 1801, 4to.

The tendinous fibres of this cutaneous expanfion may be
fplit into threads of a hundred feet or more in length in the
cetacea ; and the inhabitants of the Aleutian ilands pre-
‘pare in this way a very delicate kind of thread.

glava penforius
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penforius oculi* deferve particular mention.  (For

the particular defcription of the latter mufcle, fee
the chapter on the eye.)

§ 302. 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 fimiz of Linn&vs), 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 {everal mammalia (cerato-epiglote
tidauys)’,

§ 303. Other mufcles, which are common to
molt orders of the clafs, are diftinguifhed in fome

-

s Zinn in Comment, Soc. Reg. Scient. Gotting. tom. 1, p. 48.

¢ Mery reckoned no lefs than 280 mufcles in the prehenfile
tail of a cercopithecus. Du Hamer, Hif, Acad. Reg. Scient.
p. 276.

7 See the interelting obfervations of CuvjEr 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 fru&ure of this completely unique organ, in a fe-
parate work, with twelve platess Some remarks on the
fubje& may be found in the valuable Defeription Anatomique
d’un Elephant male, par P. Cavirer, publiec par fon Fils, A. G.
CamrpEr, Paris, 1802, folio.

® J. G. Runce de Foce ¢jufque Organis, Lugd. Bat. 1753,

L0, .
T fpecieg
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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
aftonithing force ; with the immenfely ftrong flexors
of the beaver’s tail, &c. (See note (B).

(B) Birups.

§ 304. The mulfcles in this clafs are diftine
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 molt remarkable circumftances in
the myology of this clafs ** have been incidentally
mern-

? Stusss Muftles, tab. 2, q,q, 1,5, t; andtab. 3,a,b,c,d.

** Ibid. tab. 3, 60—64.

** This appearance led feveral phyfiologifts of the 17th
century to the erroneous conclufion, that the bones in gene=
ral, at leaflt for the moft part, are formed from tendons. See
STENON1S de Mufeulis et Glandulis, p-26. Casp. BARTHOLIN
Specimen Hiflorie Anatomice Partium Corporis Humaniy p. 185.

* On the myology of birds the reader may confult Ste-

NONIg
cc'g
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mentioned in previous parts of the work. For in-
ftance, mulcles which are peculiar to birds; as
thofe of the membrana ni€titans *; or fuch as are
deficient, as the diaphragm ; or diftinguithed by
their remarkable fize and peculiar form, as the pec-
toral mufcles t.

(C) AMPHIBIA,

§ 306. The two chief divifions of this clafs are
diftinguithed from each other by a remarkable dif-

ference in their mufcular 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
poflefles but little mobility, the mulcles are very few
in number. Not only the diaphragm, but alfo the

wonis in the 48. Havniens, 1673, p-0; and_. VLL:FPHT-}H'I.;

Amphitheat. Zootom, pt 2, P- 8
Alo Vicg-p’Azyr in the Mem.de P Acad. des Sciences de.

Paris, 1772. Merrew’s Mifeellaneous Trads in Natural Hif-_
foryy p- 144. \

And Wieoemann’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 mulcles, fee

niote (C) at the end of the chapter : and for the mechanifm
by which birds'are fupperted in roofting, note (D)- |
5 For the myology of this animal fee WIEDEMANN'S

Archiwes, vol. 3, pt. 35 P+ 78+
' mulcles
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mufcles of the abdomen and cheft are wanting in
the genus teftudo. The other mulfcles are, however,
of vaft ftrength in this genus. In the ferpents on
the contrary, they are more uniform and thin ; and
more numerous beyond all comparifon, in confe-
quence of the valt number of vertebraz and ribs,
and the want of all external organs of motion.

(D) FisHes.

§ 307. The mufcles of this clafs * are diftin-
guifhed from thofe of animals which breathe by
means of lungs, not only by receiving a fmaller fup-
ply of blood, and confequently being of a paler
colour ; but alfo by their dilpofition in layers, and
by the uniformity ** of their fubftance, which in
general is deftitute of tendinous fibres. This ftruc-
ture, together with the number and bulk of their
mulcles, is well calculated to fupport that great ex-
penditure of ftrength and exertion, which is a
neceflary confequence of the peculiar abode, and

whole economy of thefe animals *.

“ Lacerepe, Hift, Naturelle des Poiffons, tom. 1, Difeours,
P- 47-
% KieLmever on the Relation of the Organic Powers to each
sther, p. 22, 8vo, 1793, Stutgard.

'* Dr. Buanw’s Ledure on Mufcular Motion, p. §4.

cC 4 (E) Ine
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(E) Insecrs.

§ 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 infets ; but under other
modifications, and generally in a more ftriking de-
gree 7. In the few, which have been hitherto

o —
—— -

S S SN SR P e

inveltigated with a view to this fubje@, fome dif-

ferences have been obferved. The immenfely
ftrong mufcles of the claw in the crab and lobiter *,
bear confiderable analogy to thofe in fome organs
of red-blooded animals : while the mufcles of other
infets, as may be feen in the larva, are diftinguifhed
by a peculiar bluifh white colour, and flattened

form. Their great number concurs alfo with thefe

chara&ers in diftinguithing them from thofe of the
former claffes. LyoNeT * reckoned 4061 in the

larva of the coffus*: and 2186 of thefe belong to

the alimentary canal.

" Ki1eELMEYER, {oco citato.

* Stenonts Specimen Elementorum Myologie, p. 55.

Perravit Effais de Phifigne, tom. 3, tab. 4, fig. 3.

19 Tab. 6, 7, ¥, 15, 16, 17 ; and tab. 5, fig. 7, 8.

 This number includes about ten times as many as be-
long to the human body.

(F) ViR
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(F) Vermzs.

§ 309. The arrangement of the mufcular fyf
tem of the mollufca® has confiderable analogy, on
the whole, to that of the larvae of infeéts. Thofe
whichinhabit fhells,have, moreover, peculiar mufcles
connecting them to their teftaceous covering, and
enabling them to move it. Thus the fnail has large
mufcular falciculi 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 addutor mufcles to clofe
their fhells*. In feveral of the mollufeca 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 whofe ftructure nothing like mufcular
fibres can be diftinguilhed.

- -

* See an account of the mufcles of the Aphrodite aculeata,
in Pavras’s Mifeellanea Zoologica, tab. 7, fig. 13.

Of the Tritonia, Aplyfia, &c. by Cuvier, in the Annales di
Muféum National & Hifi. Nat. tom. 1 and 2.

Of the fnail (helix pomatia) by SwaMmmERDAM, tab. 6, fig.2,
of numerous bivalves and multivalves in feveral figures of
Por1’s work.

* HuNTeR on the Blood, p.111. DPorr, vol. 1, Introdudion,
P 59

Addi-
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Additional Notes 1o the Twenty.fecond Chapter.

(A) The differences which we difcern in the
mufcles of the lower extremity between man and
the other mammalia, arile out of that characteriftic
feature, which fo ftrikingly diftinguifhes man from
all other animals : viz. his ere(t ftature. The moft
minute mveftigation of this {ubjet will fhew us
that the ereét pofition belongs to man only ;3 and
thereby confirms the elegant obfervation of the
Roman poet : |

Pronaque cum f{peftent animalia cetera terram,
Os homini fublime dedit; ccelumgue tueri
Juflit ; et eretos ad fidera tollere vultus.

In order to enable any animal to preferve the
eret pofition, the following conditions are required.
Firlt, 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 mulfcles
fhould have fufficient power 'to corret the devia-
tions from this ftate; 3dly, That the centre of
gravity of the whole body fhould fall within the
fpace occupied by the feet; and laftly, That the
feet themfelves thould have a broad furface refting

firmly on the ground, and fhould admit of being
in
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in 2 manner fixed to the earth. All thefe circums
ftances are united in the neceffary degree in man
only. _

The broader the furface included by the feet, the
more fecurely will the line of gravity reft within
that furface. The feet of man are much broader
than thofe of any animal, and admit of being fepa,
rated more widely from each other. The fources
of the latter prerogative refide in the fuperior
breadth of the human pelvis, and in the length and
obliquity of the neck of the femur, which by
throwing the body of the bone outwards, dilengage
it from the hip-joint.

The whole tarfus, metatarfus, and toes, reft on
the ground in the human fubjeét, but not in other
animals. The fimiz, and the bear, have the end
of the os calcis raifed from the furface; while on
the contrary it projects in man, and its prominent
portion has a moft important fhare in fupporting
the back of the foot. The exterior margin of the
foot refts chiefly on the ground in the fimiz ;
which circumftance leaves them a freer ufe of their
thumb and long toes in feizing the branches of
trees, &c.; and renders the organ fo much the lefs
adapted to {upport the body on level ground.

The plantaris mulcle, inftead of terminating in
the os calcis, expands into the plantar falcia in the
fimiz; and in other quadrupeds it holds the place
of the flexor brewis or perforatus digitorum pédﬂ,

pafling
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paffing over the os calcis in fuch a diretion that its
tendon would be comprefled, and its action ime
peded if the heel refted on the ground.

The extenlors 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 fubjeét fuffici-
ently accounts for their valtly fuperior magnitude
in man. By elevating the os calcis they raife the
whole body in the a of progreflion ; and, by ex-
tending the leg on the foot, they counteraét 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 extenfors of the knee are much ftronger
in the human fubjet than in other mammalia, as
their double effe¢t of extending the leg on the
thigh, and of bringing the thigh forwards on the
leg forms a very eflential 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 fubje, 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 fraight

line.
3 The

I 1
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The gluteus maximus, which is the largeft muicle
of the human body, is fo fmall and infignificant in
animals, that it may almoft be faid not to exift.
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 ftate of equilibrium on the
lower extremity, which relts 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 works, in moving the thigh on
the pelvis, but in that of fixing the pelvis on the
thighs, and of maintaining it in the erect pofition.

Such then are the fupports, by which the trunk
of the human body is firmly maintained in the ereét
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 view of the fub-
je¢t. The breadth of the human pelvis affords a
firm bafis on which all the fuperior parts reft
fecurely ; the fame part is fo narrow in other
animals, that th; trunk reprefents an inverted pyra-
mid 5 and there mult canfequem]y' be great diffi-
culty in maintaining it in a ftate of equilibrium, if it
were poflible for the animal to affume the erect po-
fition. In thofe inftances, where the pelvis is

broader,
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Various gradations may be obferved in the mam-
malia, conne@ing man to thofe animals which are
ftriétly quadrupeds. The fimize, which are by no
means calculated for the ereét pofition, are not, on
the other hand, deltined like the proper quadrupeds
to go on all-fours. They live in trees, where their
front and hind extremities are both employed in
climbing, &ec.

The true quadrupeds have the front of the trunk
fupported by the anterior extremities, which are
confequently much larger and ftronger than in man;
as the hind-feet of the fame animals yield in thele
refpets to thofe of the human fubjeét. The cheft
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 {trength.
‘When viewed together they reprefent a kind of girth
furrounding the cheft.

(B) The pectoralis major, latiffimus dorfi, and
teres major, are of valt fize in the mole ; and enable
the animal to dig its way under ground, and to
throw up the earth,

(C) Birds poflefs three pectoral muftles, arifing
chiefly from their enormous fternum, and atting on
the head of the humerus. The firft, 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 proje&ing line of the humerus.
By depreffing that bone, it produces the ftrong and
violent motions of'the wing, which carry the body
forwards in flying. 'The middle pectoral lies under
this ; and fends its tendon over the junéion 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 lefer pectoral muflcle,
has the fame effe with the great pe&nral in de«

prefling the wmg

(D) One of the flexor tendons of the toes of
birds, (produced from a mufcle 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 ftruture that the
. bird is fupported, when roofting, wuhnut 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-
reLLI, and attributed by him to the connexion,

which the flexors of the toes have with the upper
parts
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parts of the limb, by which they are mechanically
ftretched, when the knee is bent. This explanation
has been controverted by Vicq »’Azyr, and
others, who have referred the effett to the irritabi-
ity of themufcles. The opinion of BorELLI appears,
notwithftanding, to be well founded ; for not only
the tendon of the acceffory flexor paffing round the
knee, but the courfe of the flexor tendons over the
heel, and along the metatarfus, mult neceflarily
caufe the contraétion of the toes, when either of thefe
joints is bent ; and if the phenomenon was not pro-
duced on mechanic principles, it would be impofiible
for birds to exhibit it during fleep, which they do,
or to prove the effect on the limb of a dead bird,
than which nothing is more eafy. The utility of
this contrivance is great in all birds, but particularly
fo in the rapacious tribe, which by this means grafp
their prey in the very act of pouncing on it ; and it
is ftill more neceflary to thofe birds which perch or
rooft during their {leep, as they could not otherwife
preferve their pofition, when all their voluntary
powers are fufpended.”

REes’s Cyclopedia, art, Birps.

DD
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CHAPTER XXIIL.*

ON THE MALE ORGANS OF GENERATION,

¥ 310, IN confidering the comparative anatomy
of the fexual funétions, we muft confine ourfelves
to thofe 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-
culzee feminales, proftate and penis. Yet the three
laft mentioned parts, and particularly the veficulae

and proftate are by no means conftantly found
even in red:blooded animals.

§ 311.  The teftes, and fometimes the veficulae
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 valt magnitude. This

change is particularly obfervable in the teftes of the
mole, fparrow, and frog '

§ 312

* For a general account of this fubje, fce note (PJ.} at
the end of the chapter.,

: Inl animals, which have loft the teftes by the ‘operation

DD 3 of
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which live under ground), as the mole; nor in:
fuch as roll themfelves up on the, approach of
danger, as the hedgehog. Thefe which may be
called ‘true fefficonda (i. e. animals having their
teftes concealed) muft be diftinguithed from fuch,
as have the power of withdrawing thele glands
from the abdomen, and retra&ing them into the
cavity according to circumitances ; as the hamiter *
(marmota cricetus ) and Camadian mufk-rat * (mus
zibethicus ).

In thofe f¢ficonda, which have the penis much
concealed by the integuments in its unerected
tate, as the hare, rabbit, elephant, &c. itis difficult
fome times to diftinguith the fexes on the firft view,
particularly at an early age. (Ior further particu-
lars refpecting the pofition of the teftes, &c. fece
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 poflefs that artificial ftruc-
ture which has been been defcribed and delineated

s SULﬁEn, p- 38, 67.
* SARRAZIN in the Mem. de P Acad. des Sciences de Paris;
1725.
| DD 4 by
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by feveral anatomifts of the feventeenth century °,
(See note (C).

§ 315. Moft fpecies of mammalia, and, with
the exception of the cetacea®, fome out of every
other order in the clafs, poffefls weficule feminales.
They fwell to a vaft fize in the rutting feafon in
many animals, as fome of the fimiz, and moft par-
ticularly in the hedgehog 7.

Among the fpecies, in which thefe parts do not
exift, are the dog and cat-kind, the bears, the
opoflums, fea-otter, feals, and ornithorhynchus,
(For further particulars on this fubjet, fee note

(D).

> De Graar de Piror. Organis Generat. infervient, tab. 3,
fig. 4, in the dog.

See alfo the excellent delineations by A. Moxro, junior,
de Teflibus, Edinb. 1755, 8vo. tab. 4, fig.s, in the dog;
fig. 8, in the horfe ; tab 3, fig. 5, in the pig, &ec.

¢ Mr. HunTzr at lealt exprefsly aflerts, that thefe parts
are not found in the cetacea (Philo/. Tranf. vol. 77, p. 442).
I am, indeed, aware of the common opinion, which fuppofes
the fielt difcovery of thefe important parts to have been
made in the dolphin, by that excellent zootomilt RoxpereT,
to whofe labours the f{cience is fo much indebted. But the
paflage quoted for this purpofe from his claffical work #¢
Pifcibus Marinisy, p. 461, {eems to me to be quite as inade-
quate to prove that point, as the obfervation of Ray on the

male organs of the porpoife. (Philof. Tranf. vol. 6.) which
has alfo been applied by HALLER to the veficulz {eminales.

? DAUBENTON, vol. 8, tab. 7 and 8.
§ 316.

D i
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§ '316. The poffeflion of a proftate (in fome
inftances fimple, but generally divided into two
parts) is peculiar to the mammalia; and feems to
take placeinevery fpecies of the whole clafs. In many
animals, at leaft, where its exiltence has been de-
nied, as in the goat and ram, confiderable glandu-
lar bodies are found, which bear a greater re-

femblance to the proftate, than to CowPER’S
glands ®,

¢ 317. In many fpecies the penis confifts of 2
fingle corpus cavernsfum, without any feptum.. The
pig and the cetacea furnith examples of this ftruc-
ture ; and in the latter animals there are numerous
tendinous layers crofling it °.

In fome fpecies, where the a& of copulation
requires a longer portion of time, as in the dog,
badger, &c. the corpus fpongiofum of the glans,
and of the polterior part of the penis, fwells during
the a& much more confiderably than the reft of
the organ, and thus the male and female are held
together during a fufficient fpace of time for the
difcharge of the feminal fluid .  (See note (E).

® Havier in Comment. Soc. Reg. Scient. Gotting. tom., 1,
tab. 1. |

® Ruyscu, Epiff. Problemat. 15, tab. 19, fig. 5.

' DAUBENTON, tom. §, tab. 47; and Warter, Mémoire
fur le Blaireau in the Mem. de P dead. de Berlin, 1792, p. 20,

2 § 318.
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§ 318. Several fpecies of mammalia, both
among thofe, which poffefs no veficulze feminales,
and thereby require a longer time for completing
the act of copulation, and in [uch as are not dif-
tinguithed by this peculiarity *, poffefs a peculiar
bone in the penis, generally of a cylindrical form,
but fometimes grooved **.  This the cafe with fome
of the fimize, moft of the bat-kind, the hamfter and
feveral others of the moufe-kind, the dog, bear,
badger, wealfel, feal, walrus, &c ".

b 319. In moft of the male animals of this
clafs the urethra runs on to the end of the glans,
and forms a common paflage for the urine, proftatic
liquor and femen. In fome few fpecies, the paf-
fage which conduéts the two former fluids, is dif-
tint from- that of the feminal liquor. The bifid
fork-like glans of the opoflum * has three openings,

“ A Simia Cynomolgus, which T lately difleéted, had a fmall
os penisy with large veficulz feminales.

2 Delineations of this bone in feveral {pecies of animals
:n'm.}’ be feen in Revt de Viventibus intra Viventia, tab. 20, and
in the works of Mever and DavBenTON.

1 It is fomewhat remarkable that this bone fhould not be

found ir: all the fpecies of the fame genus. Thus itis wanting
in feveral fimiw, in {fome bats, and in the hyena of the dog-
kind. See J. F. Hermann, Obfervat. ex Ofleol. comparat. Ar=
gent, 1792, p- 13- ui. % '

u Cowrer in the Philof. Tranf. vol. 24, p. 1583, fig. 2-
5. Among other peculiarities of this fingular animal, it

may be mentioned, that the penis lies behind the ferotum.
Oolle:

1]




ON THE MALE ORGANS OF GENERATION. 4I1

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 ornithorbynchus parzzdww opens . diretly into
the cloaca, and the large penis of the animal ferves
merely to condué the feminal fluid. It divides
into two parts at its extremity, and each of thefe is
furnifhed with fharp papillee, which are perforated
fnr the paﬂ'age of the femen*. A fimilar ftructure
obtains in the ornith. hyftrix; where the penis divides
into four glandes ™ '

"'§ 320. In fome fpecies of the car-kind the
glans 1s covered with retroverted papillz, which, as
thefe animals have no veficulze feminales, may en-
able the male to hold the fema!e longer in his em-
braces ".

§ 321. Laftly, 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 direétion

* Howme in the Philgf. Tranf. 1802, tab. 4, fig. 1.
"ui8idbidy itabiit 2, figa 1.

'? In a colledtion at Hanover there is a penis, which mufk
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.

as
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as in the female. The hare, lion, and camel, afford.
inftances of this ftructure. But the ftatement
which has been fo often repeated fince the time of

AristoTLe ", that thele retromingentia copulate
backwards, 1s erroneous.

(B) Birps.

§ 322. The teftes, which lie near the kidnies, and

the duclus deferentes, are the only male organs
which are conftantly found in the whole clafs %.
(See note (F).
. In a very few inftances, as in the cock, the laft
mentioned canals terminate in a dilated part, which
has been confidered analogous to the veficule femi-
nales. Inftead of a penis, moft birds have in the
cloaca two fmall papillae, on which the feminal duéts
terminate. 'This is the cafe in the cock *, turkey,
and pigeon. |

Some few {pecies haye a fimple penis of confider-
able - length, which is ordinarily concealed and
retratted within the cloaca; but remains vifible
externally for fome time after copulation, It forms

8 Hifloria Animalium, 11. 1, V. 2, and de Partibus Animal,
IV. 10.

9 Ge G: TannenNBERG, Spicilgium Obfervationum circa
Partes Genitales Mafeulas Avium. Goetting., 1789-4.

2 Dg GraaF, de Mulierum Organisy tab. 17, TARNEN-
BERG, tab. 1 and 2.

a long
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a long worm-fhaped tube in the drake *; and con-
ftitutes a groove in the oftrich, which is vifible when
the animal difcharges its urine ™

(C) AmPHIBIA.

§ 323. The kidney, teftes, and epididymis, lie
clofe together in the teftudines; but each of the
three organs may be diftinguifhed by its peculiar
colour and ftruéture on the firlt view. They ap-
pear to have no veficulz feminales®; I could at
leatt difcover none in a #e/udo greca, which I lately
diffeted. The penis on the contrary is very large;
and retracted within the cloaca in its ordinary ftate.
Inftead of an urethra, this part contains a groove ;
whofe margins approach to each other, when the

! Ibid. tab.2 and 3; alfo HomE, loc. citat. tab. 12, fig. 2.

* Cuvier in the firlt part of the Ménagerie du Mufeum
National.

3 I fhould not exprefs myfelf with uncertainty on this fub-
je&, if Lieberkuhn had not aferibed veficulz feminales to
the turtle ; (he does not mention the fpecies); G. E. Ham-
BERGER, Phyfiol. Med. p.712.

There 1s much obflcurity in the different deferiptions of the
male organs of generation of the turtle and tortoife. The
various obfervations on this fubjeét are colle@ed by ScuHxEI-
pEr in his Natural Hiflory of the Genus Teftudo, p. 129, See

alfo Givisert, Medecin Naturaliffe, 1ft feries. Lyons, 18c0-
¢ p- 290.

part
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very different ftru&tures ® in the different orders of
this clafs. We fhall take two fpecies as examples 3
the torpedo for the cartilaginous, and the carp for
the bony filhes. j

In the former inftance there are manifelt telticles,
confilting partly of innumerable glandular and
granular bodies, and partly of a fubftance like
the foft roe of bony filhes. We find allo wa/a
deferentia, and  a velicula feminalis 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 fifhes. 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 retum in a kind of groove.
Through the middle of each foft roe paffes a ducfus
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
Crabs ; with Remarks by E. A. W. ZimmERMANN, Berlin,
1797, 8vo. in German. -

De Graar, Partium Genitalium Defenfio, pag. 253.

® Lowrenzing, tab. 4, fig. 4. See alfo Monro's Phyfiolgy
of Fifbes, tab. 11, 12,

*“ Petitin the Mem. de P Acad. des Se. 1733, tab. 7,
" Itisa curious circumftance, that hermaphrodites, pof=
{efling the complete organsof both fexes, are found very fre-

quently
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(E) IHEEQTE!

§ 328. The animals of this clafs exhibit fuch
numerous varieties of ftrufure in the different
orders, genera, and fpecies*, that we fhall be
contented with choofing two of the latter as ex-
amples. Thefe are, the moth of the filk-worm
(‘bomleyx mori), which is chofen becaufe its genital
organs refemble thofe of fome of the more perfect
red blooded animals; and a {pecies of locuft
(gryllus) on account of the external refemblance
between the male and female organs.

In the latter (gryllus werrucivorus) the large
tefticles with their convoluted fafciculi of veffels

bear

quently in this fpecies: much oftener than among other
fithes. See Aviscuer in the Breflau Colle&ions, 14 verf. p.
645. Scuwavrse in the Commerc. Lit. Noric. 1734, p. 305.
and Moranp in the Hiff. de I Aead. des Sc. 1737, p. 51,

I poflefs the whole vifcera of two fuch individuals, that
were fent to me within a fhort time of each other in the laft
year. '

According to BoxNeTr fifhes have fometimes no fexual
diftin&tions. @uwres, vol. 3, p. 506.

2 See a reprefentation of thefe parts in the fcarabaus nafi-
cornis, by SwAmMMERDAM, tab. 30, ina large water-beetle, tab.
22; in the mepa cinerea, tab. 3; in the papilio urtica, tab.
36 ; in the ephemera horaria, tab. 14 ; in the drone, tab. z1
and 223 in the mufta cameleon, tab. 42 ; in the mufta pu-
iris, 43-
 In acicada Mavr1cui de Bombyce, tab 11, fig. 2.

In a ceab, Cavorini, tab. 2, fig. 10, 1. In the cancer

Bern-

S —
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bear a very clofe refemblance to the ovaries, in which
the ova are colleéted into fimilar bundles *

In the moth of the filk-worm we dlﬂ:mgulfh be-
fides the teftes, long wafa deferentia, even a kind
of veficula feminales, and a very confiderable penis,
with a hook-fhaped glans *. it

(F) VERMES.

§ 329. From this clals we fhall {ele&t two in-
ftances .. 'The one is an inteftinal worm' ("afzaris
lumbricoides ), and derives, therefore, fome intereft
from its conneétion with nofology. The cuttle-fith,
of the clafs mollufca, forms the other, and is f{elected
on account of the remarkable peculiarities in its
‘male organs.

The afcaris has one teftis, occupying nearly
the middle of the animal’s body, and confifting nf

Bernhardus, SwammERDAM, tab. 11. In the crawfith, Rosce,
vol. 3, tab. Go. '
‘s 20sEL, vol. z, tab. g, of the locufts.

4 Mavricui, tab. fo, fig. 1. Swai.msnn.m, tab. 28,
figuy. '

B For, tlm male organs of fuch vermes, as have I:hE gene-
rative parts of both fekes combined in each individoal. See
Swammerpam, tab. 8, fig. 9, where they are reprefented
in the flug.
 For thofe of the aplyfie, clio borealis, and tritonia. See Cua
ViER, loco citato. :

©Of the lepas balanus, Poru, vol. 1, tab. 4, fig. 13.

OF the beliy pomat.ay Swammespan, tab. 5, fig. 10.

ELE a fingle
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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 formis 2 1
larger tube, which mnearly 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 (/epialoligs)
have excited particular attention, from the remark-
able, and, indeed, fomewhat heightened defcription
which TurBERVILLE NEEDHAM 7 gave of them,
and which formed the bafis of Burron’s theory of
generation *.

The part, which correfponds to the foft roe of |
bony fithes, contains at the fpawning feafon feveral |
hundred fmall tubular feminal receptacles (about
four lines in length): thefe are placed in bundles
towards the vas deferens, and are contained in a
thick fluid. Thele tubes are expelled from the
body in an entire {tate; when a fpiral veflel, which.
they contain, together with the femen, as in a
fheath, burfts their thin anterior extremity, from
which the femen efcapes and impregnates the fpawn

of the female.

N . Ty ——

1 Tysox in the Philof. Tranf. vol. 13, p. 161, fig. 1.
v Nouwelles Obfervations Microfcopiques, tab. 3 and 4.
® Hiflsire Naturelle, tom. 2, p. 230

: Addi
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Additional Notes to the T wmry-rﬁim’ Chapter.

b ]

(A) 1 have inferted the following general view:
of the fubje@ of generation from the 5th vol. of
the Légons d’ Anatomie comparée, as it affords & com-
parative ftatement of the manner, in which that
funétion is executed in the different claffes; 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 generation, which is the greatelt
~ myftery in the economy of living bodies, is {lill in-
. volved in impenetrable obfcurity. The creation of
a living body, that is, its formation by the union of
particles {uddenly brought together, has not
hitherto been proved by any diref oblervation.
The comparifon of this procefs to that of cryftalli-
zation is. founded in a falfe analogy: cryftals are
formed of fimilar particles attratting each other
indifferently, and agglutinated by their furfaces,
which determine the order of their arrangement :
living bodies, on the contrary, confilt of numerous
fibres or lamina of heterogeneous compofition, and
various figures, each of which has its peculiar fitua-
tion in relation to the other fibres and lamina:.
Moreover, from the inftant in which a living body

can be faid to exift, however fmall it may be, it
- poffefies all its parts ; it does not grow by the addi-

ERE 2 tion
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tion of any new laminz, but by the uniform or
irregular development of parts which exifted before
any fenfible growth.

¢ The only circumf{tance common to all genera-
tion, and confequently the only effential part of the
procefs, 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 {maller,
without the addition of any occafional aftion.

¢ Thus the eflence of generation confilts in the
appearance of a fmall organifed body in or upon
fome part of a larger one; from which it is fepa-
rated at a certain period in order to afflume an in-
dependent exiftence.

<« Allthe proceffes and organs, which co-operate
in the bufinefs of generation in certain claffes,
are only acceflory to this primary function.

¢« . When the fun&ion is thus reduced to its moft
fimple ftate, it conftitutes the gemmiparous, or gene
ration by fboots. In this way the buds of trees are
developed into branches, from which other trees
may be formed. The polypes (/ydra) and the
fea anemones (‘ainia) multiply in this manner ;
fome worms are propagated by a divifion of their

body, and muft therefore be arranged in the fame
divifion.
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divifion. This mode of generation requires no dif-
tinction of fex, no copulation, nor any particular
organ. '

< Qther 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. Thefe operations conltitute fecundation,
and fuppofe the exiftence of fexual 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 exilt in the female; or that
they pre-exift in the male femen, and that the fe-
male only furnifthes them with an abode. Others
clc.:ﬂfult the analogy of the other clafles of animals,
and of plants. In feveral inftances, particularly in
the frog, the germ may be clearly recognifed in the
gvum, before fecundation ; its pre-exiltence may be
concluded in other cafes, from the manner in
which it is conne&ed to the ovum when it firft
becomes vifible; for it is agreed on all fides that
the ovum exifts in the female before fecundation,

I fince
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fince virgin hens lay eggs, &c.  From fuch confi-
derations thefe phyfiologilts 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 manner,

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 queftions, which,
in the prefent ftate of our knowledge, it is utterly
impoflible for us to decide. Thefe points have for
a long time been agitated by phyfiologilts ; but the
difcuflion feems now to be abandoned by univerfal
confent.

¢ The combination of the fexes, and the mode of
fecundation are fubje& 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 {tructure.
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 fithes of the bony divifion, and the cephalopo-
dous mollufca. Here, therefore, impregnation is
effeCted 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, molft reptiles, and fome fifhes ; in the herma-
phrodite gafteropodous mollufca, in the cruftacea,
and infecs. The act by which this isaccomplifhed,
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 effe& of a fingle copulation variesin its
degree ; it ufually fecundates one generation only ;
but fometimes, asin poultry, feveral eggs are fe-
cundated ; {till, however, they only form one gene-
ration.

¢ In a very few inftances one a& 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 ("aphis ) this has been repeated eight
times; and in fome monoculi twelve or fifteen
times.

"¢ When the germ is detached from the ovary,
its mode of exiftence may be more or lefs complete.
In moft animals it is connected, by means of veflels,
“to an organifed mafs, the ablorption of which nou.
rifhes 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
ftate, 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 /zid ; whether it
be neceffary that it fhould be afterwards fecun.
dated, as in many fifhes; or require only the ap-
plication of artificial heat for its incubation, as m
birds ; or that the natural heat of the climate is
fufficient, as in reptiles, infetts, &c. Thele are
ftri@tly oviparous animals.

« The ovum, after being fecundated, and de-
tached from the ovarium, remains in fome animals

w:thm the body of the mother, until the contained
7 germ
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germ be developed and hatched. Thefle are falfe
viviparous animals ; or aw-wf-uf:_ﬁm'uu.r. The viper,
and fome fithes afford inftances of this procels.

¢ 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 purpole 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 poflefs an gvum in the fenfe which we have
afligned to that term.

‘“ From the above view of the fubjet, genera-
tion may be faid to confift of four funétions, 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, copulation,
which is confined to thofe fexual generations, in
which fecundation is accomplifhed within the body 1

“ Laltly, wuterogefiation, which belongs exclu-
fively to viviparous generation.”  Légon 29, pag. 2,
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
pafs 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, {quirrel, &c. They remain conftant.
ly in the abdomen in the ornithorhynchus para-
doxus, and hyftrix, 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 hernia, 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 feminal tubes are collefted in fome

animals into large fafciculi; 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 thefle falciculi, that conftitutes the corpus
Hicamorr. In moft of the rodentia, and particu-
larly in the rar, thefe tubes are large and parallel,
and very eafily feparable,

The vafa deferentia are ufually enlarged in fize,
and aflume a cellular ftruéture for fome fhort dif-
tance previous to their termination. The {tructure
of this part is the moft remarkable in the horle ;
where *¢the vas deferens, in paffing 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 {ix inches from
that point, where it again becomes of its ordinary
diameter.

¢ Theinfide of this enlargement is compofed of
cells, and fomewhat refembles in conftrution the
cells of the corpus cavernofum penis, pafling in a
tranfverle diretion 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 {mall pores with the canal of the vas defe-

rens, and the cells diminifh as they approach the
neck of the bladder, till they are loft in a fmooth

paflage entering the urethra.
¢ What the purpofe of this ftruéture is, does not
appear; it muit retard the paflage of the femen,
and probably adds fome fluid to it, fecreted from
the
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the cells themfelves.”” Mr. Crark in Rers's
Cyclopadia, art. ANaTomy or THE Horse.

The cells of this part contain a thick white fluid,
which flows out in abundance on compreffion.

An analogous ftrutture is met with in the ram.

(D) The following animals have no veficulas
feminales according to Cuvier: 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 abfence does
not feem to follow any general law.

Their form and ftruture 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 fa&t of their containing generally a fluid
of different appearance and properties from thofe
of the femen, and the glandular ftructure which
their coats poflefs in many inftances, militates
ftrongly againft the opinion, which confiders thefe
veficles as refervoirs of the femen, and inclines us
to fuppofe with Mr. HuNTER, that they add a pe-
culiar fecretion of their own to the fluid which

comes from the teftes.
See Mr. HunTer’s remarks on the veficule

feminales, in his Obfervations on certain Parts of the

Animal Economy, p. 27. and feq. -
In
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In the hedge-ﬁng thefe parts are of avalt 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 ditinguifhed by the great fize of their
veficles. Thefe parts in the guinea-pig are long,
uniform, cylindrical cavities, containing generally a
firm cheely matter. In the boar they are very large,
and of a lobulated ftruture ; a common excretory
dué receives the branches from the lobes. In the
horle, they form two large and {imple membranous

bags, opening near the vafa deferentia, but fepa-
rately. =

(E) In the quadrumana and bats the penis
hangs loofe from the pubis as in man. In molt
of the other mammalia it is contained in a fheath of
the integuments, which extends nearly to the navel,
This fheath has an adduttor and a retraltor mulfcle.
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 pafles out near the anus ; thisis
the cafe with the guinea-pig, marmot, and {quirrel.
It goes directly backwards from the beginning in
the hare, rat, dormoufe and opoflum, where the
prepuce 1s found clofe to the anus.

The corpora cavernofa form a cylindrical ring

in
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ing it from the corrofive effelts of the urine;
another cell of a fimilar defcription with the former
is obfervable, on the fide of the urethra, and near-
ly furrounding it ; it is feparated from the former
by a membranous partition.

¢ The apparently unéuous fecretion above de-
{cribed is milcible 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 the 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 poflefs 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 eflential 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 fifhes, and feveral
white-blooded animals, have allo ¢viducls, (Fallo-
pian tubes, &c.) or canals leading from the ovarium
to the uterus: and laftly, thole, at leaft, which are
impregnated by a real copulation, poflefs a vapina,
or canal connelling the uterus to the external or-
gans of generation.,

In birds, all the parts, which we have juft mena
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 of many othetr mam-
malia, has two ovaria, with an oviduct belonging to
each ; a fimple uterus, and vagina. The females of
this clafs, in feveral other inftances, poflefs an ufe-
rus bicornis: and in fome cales the generative ora

—.;"
See note (A) at the end of the chapter.

EF
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gans are double throughout ; that is, there are two

uteri, and, at leaft 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 3.
As this organ, in its general {truture, bears con-

fiderable refemblance to the male penis, it contains

a {mall bone in feveral fpecies of mammalia, as the

marmota citillus, the racoon ("urfus lotor ), the lionefs,

the fea-otter, &c. In the opoflum it poflefles 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

* Linnzus confidered this organ to be a peculiar mark of
diftinétion between the human female, and that of the fimiz :
. 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 diffected.
* Tyson’s Anat. of a Porpeffe, tab. 2, fig. 3.
" In a balena beops of fifty-two feet in length, this part was
very large, even in proportion to the monftrous fize of the
-animal.

3 Home in the Philof. Tranf. 1802, p. 81.

thc. )

DRI,
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the organ, and terminates on its anterior extremity
In the rat, the domeftic moufe, the hamfiter, &c.
the clitoris and the orifice of the urethra are placed
at fome diftance from the vagina, and in front of
that part.  This ftrufture 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
fubjett, 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).

* Aupesert Hif. Nat. des Singes, tab. 2, fig. 8, of the
anatomical figures.

5 J. J. Dosew, in Nov. Literar. Maris Balthici, 1698, P
238.

Jo. Fassr, in his remarks on F. Herxanoez, Plantar,
&e. Mexicanar. Hiffor. p. 547.

® Ruing, p. 164. Dausenton, tom. 4, tab. 4y fig. 23
and tab. 8.

BourcELaT, loco citato, p: 383.

Brucxoxs, Mem. de I Acad. des Sc. de Turin, tom. 45 P-
406. |

The defcription of a fimilar part in the manati of Kamt(

chatka (‘trichechus manatus ) may be feen in the Now, Comment.
Acad. Petropolitan, tom. z, p. 308.

BER '3 § 333_
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- § 333. The vagina of quadrupeds is diftin=
guithed from that of the human fubje& by two
chief charalters :  its direftion, and the {tructure 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 tranfverfe 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’.

TA rcprei'ﬁntation of the vagina of the mare laid open,
may be feen in DavBENTON, tom. 4, tabi. 4, fig. 2.

That of the cow, in Nic. HDBDK EN, Anat. Secundine Vitu«
linzy Ultraje&. 1675, 8vo, fig. 3 ; and in J. G. .Enam_-rﬂln

over bet werloffen der Koeijeu, ﬂ.mﬂerdam, lfg_;, 'Svn};"

tab. 1.
Of theewe, Fas. as Aqyumnnwﬂ, a&farmam Fetu, tab.

17, fig. 35, and 36 and De Grasar, a'r Mnﬁﬂ'ﬂm @fx'ﬂm.r,

tab. 20. .
Of the hind, DaurenTON, tom. 6, m‘b 1?. .89

Of the rat, ibid. tom. 7, tab. 38, fig. 3.

- Of the genet, (‘viverra genetta) ibid. tom. 9, tab. 3','.’, Eg $ ¥

Of the panther, ibid, tah 16.
b $ 334

&
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§ 334. The ftrufture and form of the uterus
vary very confiderably in this clafs. Inno inftance
does it poflefs 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
pumber 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. This is exemplified in thofe animals, where
we have ftated that it poflefles thick coats. Its
circumference in fome fimiz 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 Harver, is different from
that of all animals which I have diffeéted. In quadrupeds
this organ is a true mufcle, fomething like the cefophagus.
Tt is thicker in man, than in any animal.”®  Element. Phifiol.
tom, 7, pt. 2,'p. 56. ; '

FF 3 tubes,



438 CHAPTER XXIV.

tubes, there is an obfcure divifion into two blind
facs® (as in the gibbon, or long-armed ape): th
diftinction is more ftrongly exprefled in the lori,
(lemur tardigradus ), fo as to form a manifeft oy
proach to the uterus bicornis ™,

2. A fimple uterus with ftraight or convoluted
horns (‘uferus bicornis ). They are ftraight in the
bitch ", in the bats of this country, in the fea-otter,
feal, &c.: fomewhat convoluted in the cetacea »,
mare 4, and hedge-hog, and ftill more tortuous in -
the bifulca *.

3. A double uterus, having the appearance of
two horns, which open feparately into the vagina :
this is feen in the hare ** and rabbit 7, (uterus du-

plex ). -
4. A double uterus, with extraordmary lateral .

? DavBenTQN, tom. 14, tab. 5, fig. 2.

** Ibid. tab. 31, fig. 4.

¥ Vesarius, p - 535, ed. of 1555.

1 D.a.unw'ruﬂ, tom. g, tab. 16, of the panther; tab. 33
of the civet ; tab. 37, fig. 2, and tab. 38, 39, of the genet;
tom. 13, tab. 51, of the feal.

B TysoN, tab. 2, fig. 3.

¥ La Fosse, tab. 45, 46.

% Itis peprefented in the fheep, by D: GrAAT, tab. zo.

In the cow, by Hosoxkn, fig. 29, 30; by Eserunarn,
tab. I.

% DAvBENTON, tom. 6, tab. 45.

7 D Graar, tab. 25; Davnenton, l. cit. tab. 56.

convo-

I
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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 {tate.

The alteration in the fimple uterus-is, on the
whole, analogous to that which occurs in the hu-
man female.

The pregnant uterus bicornis fuffers a different
change in thofe animals, which bear only one at a
time, from that which it undergoes in the multi- .
para. The fetus of the mare is confined in its
fituation 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 allo in the double uterus of the hare and rabbit,

both cornua are divided by contratted portions

into a number of pouches correfponding to that of
' the young; and where thofe horns are firaight
in the unimpregnated ftate, asin the bitch, they
become convoluted ’,

The

* Homs, in the Philgf. Tranf. for 1795, tab. 18, fig. 1;
tab. 19, fig. 3.

" Ruini, pag. 181, et feq. Faz. as. AQUAPENDENTE,
| tab. 20, 21I.
* Homoxken, fig. 1, 6, 313 Esernuarp, tab. g, 10,
* Fas. A% AQUAPENDENTE, tab. 28, of the bitch.

FE 4 1d.
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corpora 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 generation in this
clafs may be moft conveniently arranged under three
divifions : The external parts, including the ¢loaca ;

The wild and domefticated races of the fame fpecieg of
animals differ very remarkably in their fertility ; which dif=
ference furnifhes a new and ftrong argument againft 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 confilts, perhaps; of twenty young
ones, The wild animal, on the contrary, becomes pregnant
only once in the year, and the number of its young never ex-
ceeds ten, Both reach about the fame age; wiz. 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 domeltic 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 exifted fince the firlt
creation of things ?

* I have thewn in the Comment. Soc. Goctting. that corpora
lutea may be formed in the ovaria of virgins, as empty ca-
liees are fometimes met with in thofe of birds; and have

alfo pointed out under what circumftances this takes place 3
tom. 9, p» §09.

the
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the tubus genitalis (ovidut) refembling an inteftine ;
and laftly, the ovarium, which is almoft entirely
feparate from the latter part.

As the general ftructure of thefe parts is very

uniform in all birds, we may take as an example, the
moft familiarly known fpecies, the hen *.

§ 34c. The external opening of the genitals
confifts of a tranfverfe flit behind the offa pubis,
which do not form a fymphyfis : this is larger in the
hen than in the cock ; and its {maller anterior la-
bium is €overed by the larger pofterior one (wela-
bruan ).

This flit leads to the cloaca, in which feveral
organs open, (§ 114). Thefe are the retum;

the two ureters on the prominent margin of that

part ; the vagina on the left ; behind which, and
on the upper part of the cloaca, there is the ur/z
Fabricii ° |

N

§ 341

LK

s For the fake of brevity, I refer once for all in this de-
feription of the generative organs of birds, to the excellent
delineations by Urmus in ALprovaxpi’s Ornitholog. tom. 2,
p- 209, ed. of 1637, and by D& Graar, tab. 18.

6 The opinion of the celebrated anatomift, whofe name
this myfterious organ bears ; that it receives and retains the
{emen of the cock, is refuted by this, among other circum-
(tances; viz. that the part in queftion is found alfo in the
cock, where it is adlually much lurger than in the hen: nay,

By s . i i i i e, e i i i i il
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§ 341. Inthe tubus 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 oviductus : the latter part
terminates in the infundibulum, which is very diffe-
rent in its {tructure and appearance.

it is often fo fmall in the latter, thatits very exiltence has
lately been denied. This, however, is going too far. Tor.
I have never failed in finding it, at lealt in young hens j
although it is fometimes no lpnger than a barley-corn, and
inftead of being logfe, as in the cock, is clofely invelted by
cellular fubftance, fo that its demonftration requires fome
care and attention. The opening, by which it may be in-
flated, is found on the fuperior {urface of the cloaca, behind
the termination of the reftum, and on the front edge of a
fmall eminence (fcutellum), the fize and development of
which feem to he in an inverfe ratio to thofe of the barfa.

‘From all the obfervations, which I have been able ta
‘make on this part (which PERrRAvLT very inappropriately
termed /e froifieme cecum) 1 am led to conclude, that the
fundtion, which forms its final ufe, muft belong to the male, |
and that it is only to be confidered as a 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 lalt note but one in that paragraph).

In the prefent infltance the telealogical principle is manie
felted in the burfa of the cock, and the mechanical in that of
the hen. In the breafls, on the contrary, the cafe is res
verfed : the teleogical principle prevails in the female fex,
where the final ufe or purpofe of the glands is difcerned 3
and thefe parts are formed in the male, merely as rudiments
in compliance with the mechanical principle. '

The
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external circumference of the part. Each yolkis
inclofed in a membrane (“calyx) which is joined
to the ovarium by means of a fhort ftalk or pedicle
(petiolus). A white fhining line forms on the
calyx, when the yolk has attained 'its completet
magnitude. The membrane burlting in this part,
the contained yolk efcapes, and is taken up by the
infundibulum in a manner, which we cannot eafily’
conceive’. It then paffes along the ovidu&, and
acquires in its paffage the white and fhell. The calyx
on the contrary remains connected to the ovarium ;
but it contracts and diminithes in fize, fo that in
old hens, which have done laying, the whole ine
ternal organs of generation nearly difappear. |

)

-_—
-

? Werrer Cicute aguatice Hifloria et Noxe. v

This forms one of the many inftances in the animal eco-
nomy, of remarkable and peculiar motions, which cannot be
referred to any of the general vital and motive powers, as
contradtility, irritability, &c. accerding to the phyfiological
notions, which have been hitherto affixed to thofe terms.
Hence [ have arranged them as fpecimens of a peculiar
principle or wita propria, without prefuming to give any
explanation of the fubje&t. This term will ferve to denote
and diftinguith them until 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 fubje® in my  “ Cure ite-
rate de wi witali fanguini denegandd, witd autem propria foli-
dis quibufdam Corporis Humani partibus adferendd.  Goettin -
gen. 1795, 4to,

(C) Am-
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(C) AmpHIBIA,

§ 343 The tortoife hasa manifeft clitoris, lying
i the cloaca. The uterus, ovidu&t and ovarium

have on the whole much analogy with thofe of
birds ; but all thefe parts are double, and have
two openings into the cloaca’. The two uteri
are thick and flefhy, while the ovidués 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 oviduéts.

arile, 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

ovidufls terminate by a common tube in the
cloaca *.

§ 345. The lizards of this country have on

5 CaLDEST, tab. 6, fig. 9, 10.
s RoseL, tab. 6, fig. z, tab. 7, 8.
15 1bid. tab. 21, fig. 24. :
The Rructure is the fame in the rana pipa (Surinam toad).
See Camrer’s Smaller Writings, vol. 1, pt. 1, tab. 3, fig. I-
the

R
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the whole a fimilar ftru&ureto that of the laft men-
tioned animals. Their ovidudts are larger, but
fhorter, and the ovaria contain fewer ova.

§ 346. Female ferpents have double external
openings of the genitals for the reception of the
double organs of the male (fee § 346). The ovia
dudts are long and much convoluted. The ovaria
refemble rows of beads, compefed of yellow ve-
ficles.

(D) Fisues.

§ 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 cleaca 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 fithes. The yolk, in its paflage
through the ovidu&, acquires its albumen, and
fhell. The latter is of a horny confiftence, and is

“ CaveLini, loco citato.
“ Lorenzing, tab. 3, fig. 1, 2, alfo Monro’s Phyflology
of Filkes, tab.3 and 13, of the fkate.

known
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known by the name of the fea-moufe’®. Tt has an
elongated quadrangular figure, and its four cofners
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 du ; and chiefly by two glan.
dular fwellings which appear towards its anterior
éxtremity in the fummer months, while fhe eggs
are being laid *.

The ftru€ture 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-
café. membtane inclofing the ova, which are all of
{}11':.': ﬁze, and extremely numerous (mﬂre than
iom,ooo in the carE) ; and terminate by a common
opening behmd the anus *. (See note (G)

¥ Sild - add VIlUIE) 23itl kA

1 W. G. Tivesius, on the aﬂrarnj Eggs of Fifbes, or Sea-
mice, as they are commonly called. Leipzig. 180z, 4to. tab.
! 5 % T. HerwanN, Tabula Affinitatum Animalium, p. 279.

s Thefe temporary organs were known toA r1sToTL5, who
called them breafts.  See alfo RoNDELET de pifiibus marinis,
p 380. CorrINs, vol. 2, tab. 43. Moxro and T LESIUS,
loc. citat. ; odd S i

LW Perir, . citat,

(E) Ix-
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(E)  Inskcrts.

§ 348. We fhall here notice the two fpec:dﬂ
only, which were mentioned in the former chap-
tersis 1857
Fach 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
theaths of a part by which they are difcharged from
the body i . 2l !

In the filkworm mnth " on the cuntrar;.r, the
ovarium refembles four rows of pearls : .each row
contains about fixty ova, which are laid from the
end of the abdomen after paffing through a fhort
du¢t, which has, however, connetted with it {everal
veficular proceffes of uncertain ufe.

(F) VEerwmes.
§ 149. We fhall defcribe here the female ge-

nitals of thofe two animals only, whofe male organs
were noticed in the preceding chapter®’.

- -

7 In the works quoted in-notr: 12, § 328, dﬁlincﬁtiuﬁs of

the female organs of generation of the infets there mention-
ed, will be found.

' Rosevy loc. citat. tab.g, ﬁg 2
® MacrricHi, tab. 12, fig, 1, 2.

** For an account of thefe parts in fome other genera, fee
the works quoted in note 15, § 329.

e The
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The opening of the genitals of the female round-
worm (“afcaris lumbricoides ) is' fituated near the
middle of the body,.and leads to a fhort canal,
which divides into two tubes, Thele gradually cons
tract into two {lender threadlike oviduéts; which
are very long and vatiouly convoluted ': It happens
occafionally | that the integuments of the worm
burft and fome turns of the duét protrude : thefe
have been miltaken for young worms, and have
give.n rife to the erroncous notion that the animal
is viviparous. (See note (H).

The ftruéture of the parts is very ﬁmple in the
cuttle-fifh. - ‘Thereare two. ovaria, containing ova
of various fizes; and a common tube leading to the
anus *. (For dn-account of :the organs of; genera-
tion in fome others of the lower clafles, fee note

(K). S

- il-'l-l' T s LT i A o
- — - LI - 1 3
L &

~ 0 Pyson inothie ‘Philbfo Tranf vol. 13, fig. 2, of in his
works:, Liondony, 4to. 1751 i
: (The fame. parts have alfo been reprcfcnted by Dr.
HoorEr, in the Memoirs qf the London Medical BMny, vol. g,
and by Dr.Ba1vxie in his elegant Fafeiculi of Morbid dnatomy.
Fafcic. 4, pl. 9, fig. 3 and 5. T.)
e iy NEEﬁH&M, Nouwellés Obf; Microfe. tab. 2.
CampJ.rh “with this, the delineations by LisTer, which
indeed are fomewhat different. Cenchylior.bivalv. exercit. Anat,
Tertia. Lond. 1696, 4tb mb I, ﬁg Ir.:r 3 *mr.l by Swan-

r-u:.anu-t,t'lh 52 ﬁg 10,

Addis
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Additional Notes to the Twenty-fourth Chapter.

(A) Owariz are found in the females of all
animals where the male poflefles tefficles - but their
ftru@ure is in general more fimple than that of the
latter glands, particularly in the firft clafs. Thele
bodies were formerly called the female teflicles ;
but the term gvary is much preferable, as it denotes
the funion which the parts perform in the ani-
mal economy. For, if the office of thefe bodies
be at all dubious, when their ftruture is confidered
~in man and moft of the mammalia ; their organi-
zation is fo evident in the other clafles, that no
doubt ean be entertained refpecting their phyfi-
ology. . It is manifeft in all thele, that the ovaria
ferve for the growth and prefervation of the germs
or ova, which exift in thefle, bodies, completely
formed before the att 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 molft interefting part of
phyfiology are entirely derived from relearches in
comparative anatomys.

(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.

- 663 It
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of its parts, from the fame funéion as obferved in
the other mamimalia, a confiderable difference is
found in the generative organs: of which, as the
fubject is a very interefting one, I fhall prefent the
reader with a more detailed defcription, from the
paper. of Mr, Home, in the Philofophical Tranfac-
tions for 1795s.

s the vagma (of the kanguroo) is about an inch
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 pafs upwards for 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-
hrannus, and its coats infundibular in its fhape,
and fituated in the mijddle fpace between thefe
canals; it is largeft at its fundus, and becomes
[maller 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 projecting ridges; one of thefe
conftitutes 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-veffels,
giving thelecavities aglandularappearance. Thefallo-
piantubesafter having formed thefe oval enlargements
contraét again, and pafs perpendicularly through
the coats of the uterus at its fundus, and terminate
in two proje&ing orifices, one on each fide of the
ridge formed by a fold of the internal membrane.
¢c In the impregnated ftate, 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 thele canals
and the vagina is completely cut off, by the con-
ftricted parts clofe to the vagina being filled with a
thick infpiffated mucus; and in .this ftate of the
parts there is an orifice very diftin&ly to be feem,
clofc to the meatus urinarius, large enough to
2dmit a hog’s briftle, leading diredly into the ute-
rus,

P e —
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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  direttly from ' the uterus to the
vagina, which is not met with in the virgin: {tate,
after being enlarged by the paflage of the feetus,
forms a projedting orifice, and almnﬂ: whully con-
ceals the meatus urinarius. | -
¢« Were we to confider the uterus and its ap-
pendages in the unimpregnated f{tate, 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-
pole; in fome fpecies of the opofflum 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 canalsin the im-
pregnated ftate, forming with the uterus one
general refervoir of nourithment for the feetus, and
all communication during that period between
them and the vagina cut off, we confider them
more 1mmedmteiy 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 ;
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 alcertained, whether the embryo poffefles,
at any period, a connetion with the uterus fimilar
to that which is obferved in the other mammalia :
but it appears very probable, that the procefles,
which follow the paflfage of the ovum from the
ovarium, are entirely different in thefe animals, from
thofe which rtake place in the other mammalia,
Neither has the precile period, at which the feetus
enters the falfe belly, been hitherto fhewn.

The following flatement of the fubjec, as far as
it is at prelent known, is derived from Mr. HomE’s
paper.

The uterus and lateral canals, in their pregnant
{tate, are diftended with a very adhefive jelly of a

bluifh
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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. Homz,
I detected a fubftance, which appeared organized ;
it was enveloped in the gelatinous matter, and fo
fmall as to make it difficult to form a judgment
refpecting it; but when compared with the foetus
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 fubftance is reprefented in plate 20, fig. 25
but the engraving does not, in my opinion, pofiefls
the flighteft fimilitude to the parts mentioned by
Mr. Home,

The fize of the feetus at the time it leaves the
uterus is not yet afcertained. The fmalleft, which
has been bitherto 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 onej it
¢ould not be faid to be perfectly formed, but thofe

parts
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parts which fit it to lay hold of the nipple were
more {o than the relt of the body. The mouth was
a round hole, jult enough to receive the point
of the nipple; the two fore-paws, when com=
pared to the reft of the body, were large and ftrong,
the little claws extremely diftinét ; 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 pafles
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 moft 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 falle belly to the
vulva, which has naturally a' confiderable projec-

tion.

" (F) In fpeaking of the uterus and vagina of
b:rdS, th: author does not fufliciently keep up the
e 2 diftinction

i




FEMALE ORGANS OF GENERATION. 450

diftinétion which ought to be obferved between an
uterus and an oviduct.

The germ, or ovum, pafles 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
Jfallopian tubes in the mammalia ; and ovidud?s in the
three other clafles. The latter belongs to the mam-
malia only, and is their werus. We find, however,
that the author fpeaks of the uterus of other claffes:
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 fifhes generally contain a
very large number of ova, fo as to account to ug
fatisfactorily for the aftonifhing 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 : ina carp of eighteen inches Pr 1T found
342,144 and in a fturgeon of one hundred and
fixty pounds, there was the enormous number of
1,467,500. : )

(H) The
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- (¥) The genital tubes of the afcaris contain 3
milky fluid, which, when examined by the micro.
fcope, 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. Hoorrwr in Trans. of the Lend. Med.
Soc.

(1) The ova of the cuttle-fith, when difcharged
from the body, are connected into bunches, exaétly
refembling grapes, by a tenacious and duétile fub-
ftance. The fimilarity is fo ftriking as to have
given rife to the term of /2a-grapes, which is applied
to them in common language. In the /zpia oftopus
and /oligo (calmar) they form fmall maffes.

(K} Moft of the gafteropodous 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 ftru¢ture. They poflels an ova-

rium, ovidult, teftis, vas deferens, and penis. The

oviduét 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 oviduét of the other animal at the time of
cupulatiun.

The
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The fnail has, in addition to thefe organs, a very
fingular one, the ufe of which is quite oblcure. It
confifts of a cavity with an eminence at bottom 3
from which a fharp pointed, thin,, calcareous body
proceeds. This can be thruft forth from the ca-
vity, atid is employed by the fnails to prick each
other before the a¢t of copulation.

In the acephalous mollufca, fuch as the oyfter,
mufcle, &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 g/fe-
rias (ftar-filh) and echinus (fea-urchin). In both
thefe genera the ovaria confilt of feveral diftinét
‘mafes of ova.

The procefs of generation in the zoophytes re-
fembles the growth of buds and branches in trees;
and therefore thefe animals contain no generative
organs, nor have any diftinction 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-
fet animals.
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" CHAPTER XXV.

ON THE FETUS OF THE MAMMALIA, AND THE
_ ORGANS WITH WHICH IT IS CONNECTED ',

§ “350. T'HE 6 parts which can be difcerned
in the uterus after impregnation, are the mem-
branes (“7nvolucra ) of the ovum; in which the
embryo itfelf becomes vifible after a certain period.
By means of the navel-firing the foctus is connected
to thefe membranes, and confequently to the uterus
of the mother; from which its nourifhment 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
latt place whatever may be worthy of rema.rk con-
cermng the embr}vu s

§ 351. The mode of conneftion 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.

o

* Much information on the fubjeé of this, and of the laft
chapter, is contained in Dr. J. F. Losstein’s Effai fur la
Nutrition. du Fetus, Strafb. 1802, 4to. :

Either
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Either the whole external furface of the ovum
adheres to the cavity of the uterus; or the con-
ne&ion is effeted by means of a fimple placenta;
or by more numerous fmall placentz (eoty-
dedons) .

§ 352. The firft kind of ftrudure is obferved
in the fow*; and is ftill more manifeftin 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 ums
bilical veflels ramify through it, particularly in the
latter half of the period of pregnancy; and its ex«
ternal [urface is covéred with innumerable floccu«

lent papille, which connelt it to the infide of the
uterus °, i '

~§ 353. In thofe animals of thisclafs, where
the embryo is nourifhed by means of a placenta,
remarkable varieties occur in the feveral fpecies;
{fometimes in the form and fucceflive changes of the
part ; fometimes in the ftruture 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

* Faz. a3 Aquazenp. tab. 25 and 26. Davsextox,
tom. 5, tab. 21, 23.

f
! Fas. an AQuarsno. 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*). It
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 moft 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 outer furface firm and tough, and ap-
proaching to cartilaginous hardnefs. It is not,
however, of uniform ftrength 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
{truéure, while the oppofite thick part formsa firm

* DaveexToN, tom. 7, tab. 38, fig. 3, 4, of the rat.

Ibid. tab. 40, fig. 7, 8, of the domeltic moufe ; tom. &,
tab. 13, fig. 6, of the mole. ' '
5 It is reprefented in. .the dop,-by. Eustacuivs, tab.
anatom. tab. 14, fig. 7, 8, by Fas. as. AquarEeno. tab, 27,
28, and by DausENTON, tom. §; tab. go: - -

In the cat, by Neenuaw, de Formate Fatu, tab. 4, fig- 1,
and DaveENTON, tom« 0; «tabs 6.
" In the martin, ibid. tom. 7, tab. zo.

¢ Tbid. tom: 7, tabs 27. and
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and denfe placenta of a faddle-like {hape with ex-
tenuated margins. This lies in the more mature
fastus nearly acrofs 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 conftruttion, 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 a
 white and apparently glandular body (corpus glan-
dulofum EvERARDI?, or fubplacenta), {maller than
the preper 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

" Cofmopolite Hifloria Naturalis, 1686, 12, p. Go.

* In the hare it is reprefented by DausenTon, tom. 6,
tab. 46.

In the rabbit by Neepnam, tab. 3, and Dz Graar, tab.
26, 27.

In the guinea-pig by Fas. as. Aquar. tab. 30, and
Dauvsentox, tom, 8, tab, 4, fig. 6.

In the water-rat, ibid. tom. 7, tab. 46, fig. 4, 3.

HH into
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into numerous cotyledons 5 the ftructure of which
Is very interefting, as it elucidates the whole phyfi-
ology of this organ. The parts defignated by this
appellation are certain flethy excrefcences (glan-
dula utering), produced from the furface of the im-
pregnated uterus, and having a correfponding
number of flocculent fafciculi of blood-veflels (ca-
runcule), which grow from the external furface of
the chorion, implanted in them. Thus the uterine
and fetal portions of the placenta are manifeltly dif-
tin& from each other, and are eafily feparable as
the feetus advances to maturity. The latter 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 thele
excrefcences vary in the different genera and
{pecies. 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

% Tor a view of thefe parts in the fheep, fee Far. as.
Aquar. tab. 12z, 14, 15.
1© Tn the cow, HonoxEN & particnlarly fig. 14, to 17.

Inthe goat, DaveexToN, tom. 6, tab. 17.
: from
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from the placenta or carunculz, 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 poflcfles a
fingle umbilical vein ™ ; whilt moft other quadru-
peds have two, which unite, however, into a common
trunk near the body of the feetus, or juft within
16de;

- § 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-
tinguifhed in fome of the latter, «as for inftance in
the cow, by its numerous blood-veflels ; while on
the contrary, in the human fubjeét it poficfies no
difcernible vafcular ramification.

§ 357. DBetween 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 wurinary mem-
brane. ‘The latter name i1s derived from the con-
nettion, which this part has, by means of the

“* The pole-cat probably has the fhortelt chord, Dava
BENTON, tom. 7, tab. 27, fig. 3.

* Ruixnr, p. 18g.

®» Hosoxen, fig. 23, 27, in the calf,

HH2 urachus,
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urachus, with the urinary bladder of the fectus;
whence the watery fluid, which it contains, has
been regarded as the urine of the animal. The
term allantois has arifen from the faufage-like form,
which the part poflefles in the bifulca and the pig ' ;
although this fhape is not found in feveral other
genera and fpecies, Thus in the hare, rabbit,
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 maffes of an
apparently coagulated fediment in various forms
and number, which has been long known by the
fingular name of the borfe-venom or hippomanes *.
Some orders and genera of mammalia refemble
the human fubjeét in having no allantois ; as the
guadrumana and the hedge-hog : nay, in the latter
animal, the urinary bladder has no trace whatever

4 Fas. as. Aquar. tab, 13, fig. 29, and tab. 17, fig. 37,
in the fheep. J. C. Kuniemanx has reprefented this
part in an embryo of the 19th day after conception. Obferw.
circa Negotium Generationis in Ovibus. Gotting. 1753, 4to.
tab. 2, fg. 1, 2.

Hosoxen, fig. 10 to 13 and 1§, in the cow. Fasric
tab. 25, in the pig.

15 1) AUBENTON, tom. 4, tab.g, fig. 1, 2, of the horfe.

THosoxsn, fig. 19, 21, and fig. 37, of the cow.

of
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of urachus ; which even exilts in a certain degree
in the human fubjet; but its fundus is perfectly
{pherical in the foetus.

§ 358. There is on the contrary in this animal,
as well as in the dog, cat, and others, a peculiar
part called the tunica erythroides, fituated between
the chorion and amnion like the allantois, for
which it might eafily be miftaken on the firlt view.
It contains a watery fluid at the commencement of
pregnancy, but is eafily diftinguifhed frem an al-
lantois, as it is not joined to the fundus of the
bladder by the urachus, but 1s conneted by means
of the ompbalomefenteric weins with the mefenteric
blood-veflels of the feetus . This conneflion con-
ftitutes a refemblance on one hand to the yolk-bag
of the incubated bird, and on the other fide to that
remarkable wgficula umbilicalis, which is obfervable
in the early months of pregnancy*’. The funica
erythroides, as well as that veficula are moft com-
plete in young embryos, and are, on the contrary,
fo diminifhed in fublequent periods, that their func-
tions muft be connefted with the earlier ftages of
exiftence.

“ TAB. aAB. Aquapr. tab. 1, of the dog.
Neepnawm, tab. 4, fig. 1, of the cat.
" Comment. Soc. Reg, Scient. Gotting. vol. g, p. 128, fig. 1.

- e ¥ 359
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§ 359. The firft trace of the formation of an
embryo cannot be difcovered in the different fpecies
of this clafs until a confiderable time after con- -
ception. The original formation, as in the human
fubje&, is widely diftant from the fubfequent per-
fetion of the mature foctus **: and the growth and
formation of the members, inftead of proceeding
alike in the whole clafs, are fo ordered in particular
fpecies, that thofe external organs, which are moft
neceflary to the young animal, according to its pe-
culiar mode of life, are formed and completed the
fooneft. Hence arifes 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 ; likewife 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 foetus *°.

§ 360,

=

% See delineations of the embryo of different animals in
the early periods: viz. of the rabbit in D GraaF, tab. 26,
fig. 8-10, and in Havves, Oper. Minor, tom. 3, tab. 21, fig.
1-4. Of the fheepin Kunremann, tab. 2.

1 [n the feetal kanguroo, in that ftate at leaft, in which it
35 ficlt found in the falfe belly, the fore-feet are much larger
and fronger 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 matyre {tate 1s In 2 manner
born a fecond time, and muft foon be left to itfelf, the polte-
rior limbs increafe to their well-known enormous magnitude.
@ The erroneous obfervation concerning the fuppofed un-

thape.
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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 refpects their ftructure feems to correfpond *;
at leaft, for inftance, in the membrana pupillaris ?,
in the thymus, thyroid, and fupernatural glands.
Some trivial points of diftinction are not noticed 3
fuch as the meconium refembling hard fcybala in
in the bilulca, and animals of the moufe-kind 3
&e. ol

-

fhapelinefs, of the feetus of the bear, which has been f{o often
made fince the time of ARrisToTLE, would not require an
exprefs refutation in the prefent day, had it not been re-
peated by fome modern zoologifts, 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 Delineations of Objeds
relating to Natural Hiflory, tab. 3z ; and it appears to be very
completely formed.

* There is a view of the 'U'lfL‘EI“'I. of a feetal horfe, in Ruinr,
p- 189, and in DavsEnTON, tom. 4, tab. 7. -

Of the fheep in Kunresany, tab. 2, fig. 8.

Of the calf by Hosoxex, fig. 24-25.

 W=RissERG in the Nov. Comment. Soc. Reg Scient., Goete

ting. tom 2, p- 207. -
3 FLEMING's German ‘Huntfiman, p- 130, and Harvey
de Eenerat. Animal, p. 1 97.

HH 4
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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 diflerent fpecies. Several
irregularities occur in the latter point, particularly
among the domeftic animals%  Numerous excep-
tions muft be made in fome fpecies, as the domeltic
fow, the guinea-pig, and others, to the general rule,
which affigns 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 exiltence 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.

* Davsenton in Fourerov’s Médecine eclairée, tom. 2,
P 274

“ Naturalilts were long at a lofs to difcover the mammze
and teats of this animal ; in the male they were at length
detected by Burron, on the fheath of the penis. Mr. .
Huwter alfo made the fame remark, without knowing that
Burroxn had previoufly noticed it; thefe teats are largeft in

the feetus and young foal.”® Ress’s Cyclop. art. Anatomy of
the Horfe. |

* BurFon, tom. 10, p.293.
? Tyson, who on-all ether occafions difplays the greateft

acutes
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x?da’:'ffmm! Nafe;x to the Twenty-fixth Chapter.

(A) The mammz 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-
tally called the falfe belly. Tts margin contains
mufcular fibres, which aéting like a {fphinéter
mulcle, clofe the opening. It is conneted to, and
fupported by the pair of bones which arife from the
pubis, and are defcribed in the chapter on the
fkeleton.

§ 37. Thele bones poffefs mulcles which de-
Prefs, and others which elevate them ; and the falfe
belly neceffarily follows their motions. The fame
bones are found in the ornithorhynchus, where no
falfe belly exilts, and where the mammaz: have not
hitherto been difcovered.

The paflage of the feetus into this recptacle at a
very early period, and its connection 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 feems capable of
providing for itfelf,

A fpe-
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A fpecies of toad, (the rana pipa, or Surinam
toad) has a ftructure fomewhat analogous to the
falfe belly of the marfupial mammalia. There
are feveral cells, amounting in number to 70 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 furrounded
with that quantity of fat, which is obferved in the
human female : hence they are not very apparent
except at the period of {uckling, when they become

diftended with milk.
Another remarkable difference occurs in the

firuCure of the nipple. This part in women has
about fifteen openings, which are the terminations
of as many la&iferous tubes. In the other mam.
malia it is hdllow, and has only one or two orifices.
Its cavity communicates with two large refervoirs,
in which the lactiferous tubes terminate.
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CHAPTER XXUVIL

ON THE INCUBATED EGG.

§ 364. THE various vital procefles of nutrition
and formation, which are carried on in the feetus of
the mammalia, while in its mother’s body, and by
means of the moft intimate connexion with the pa-
rent, are effeGted in the incubated chick, by its own
powers, quite independently of the mother, and
without any extraneous affiftance, except that of the
atmofpheric air, and a certain degree of warmth. -

§ 365. The egg is covered, within the fhell,
by a white and firm membrane (‘membrana albumi-
znis ), waigh contains no blood-veflels. The two
layers of this membrane, which in other parts ad-
here clolely to each other, leave at the large end a
fpace, which is filled with atmofpheric air *.

- This membrane includes the two whites of the
egg; each of which is furrounded by a delicate
membrane. The external of thefe is the moft fluid
and tranfparent ; the inner one thicker and more

opaque : they may be feparated in eggs which are
boiled hard. '

* J. C. Henv, Obfervata phyfiologica de Natura et Ufu Aeris,
Ovis Avium inclufis Tubing. 1796, 4to.

The
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The internal white furrounds the yolk, which is
contained in a peculiar membrane called the yolk-
bag. From each end of this proceeds a white
knotty body, which terminates in a flocculent éxtre-
mity in thealbumen. Thele are called the chalaze
or grandines *.

- A {mall, round, milk-white fpot, called the tread
of the cock, (“cicatricula or macula ), is formed on
the furface of the yolk-bag. It is furrounded by
one or more whitifh concentric circles, (“halones or
circuli ), the ufe of which, as well as that of the ci-
catricula itfelf, and of the chalazz, is not yet afcer-
tained. |

§ 366. We now proceed to notice the wonder-
ful {ucceflive changes which go on during the incu-
bation of the egg; and the metamorphofes which
are oblerved both in the general form of the chick,
and in particular vifcera. The periods of thefe
changes will be fet down from the hen, as affording
the moft familiar example®. It will be beft to

: give,

o

* Leverrpe diftinguithes a third wbite ; and confiders the
chalaze as abforbing veflels floating in it, and deftined to ab-
forb it as well as the inner albumen, and mix them with the
volk during incubation. Sur la Natrition au Felus, Par. 1799,
gvo.

3 The following works may be referred to for reprefenta-
tions of the formation of the chicken in the egg.

_ MavrigHi, de Formatione Pulli, Lond, 1673, 4to; alfo, de
Owo Incubato, 1686, fol.

- W. LaxcLy, in Scaraper, Obferv. et Hiffor. de Genera-

tioney, Amit. 1674, 12mo.
Axnt,
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give, firft, a curfory chronological? view of the
whole procefs, 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 ; coliiquamentui ;
aredla 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 dilcerned 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 firft can fcarcely be diftin-
guifhed from it.

-

Axt. MarTre-jan, Obfervat. fur la Formation du Poulet,
Par. 1722, 12mo.

C. ¥. Wovrrr, Theoria Generationis, Hal. 1759, 4to, tab. 2 ;
alfo in the Nov. Comment. dcad. 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 poffefs; I have
given in the 4th and 7th parts of my Delineations of Objefls re-
lating to Natnral Hiflory, 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 own repeated obfervations,

About
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About this time the halones enlarge their circles 3
but they foon after difappear entirely, as well as the
cicatricula. -

§ 368. 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,
conftitute veflels, the trunks of which become con-
nected to the chick.  The vafcular furface itfelf is
called figura vengfa, or area vafculofa : and the vel-
{el, by which its margin is defined, vena terminalis.
The trunk of all the veins joins the vena portzx g
while the arteries, which ramify on the yolk-bag,
arife from the mefenteric artery of the chick.

§ 360. On the commencement of the third
day, the newly-formed heart (the primary organ ot
the circulating procefs, which now commences) i
difcerned by mezans of its triple pulfation ; and con-
ftitutes a threefold puncfunr 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 firft forma-
tion it refembles a tortuous canal, and confilts of
three dilatations lying clole together, and arranged
in a triangle. One of thefe, which 1s properly the
right, is then the common auricle ; the otheris the
only ventricle, but afterwards the left; and the
third is the dilated part of the aorta, (“oulbus

Ry 2 About

s T L S SR P I ——
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About the fame time, the fpine, which was ori-
ginally extended in a ftraight line, becomes incur-
vated ; and the diftin¢tion of the vertebree is very
plain. The eyes may be diftinguifhed by their
_ black pigment, and comparatively immenfe fize;
and they are afterwards remarkable in confequence
of a peculiar {lit * in the lower part of the iris°.

§ 370. From the fourth day, when the chicken.
has attained the length of four lines, and its moit
important abdominal vifcera, as the {tomach, intef-
tines, and liver, are vifible, (the gall-bladder, how-
ever, does not appear till the fixth day), a vafcular
membrane ("chorion, or membrana umbilicalis ) beging
to form about the navel ; and encreafes in the fol-
lowing days with fuch rapidity, that it covers nearly
the whole inner furface of the fhell, within the
membrana albuminis, during the latter half of incu-
bation. 'This {eems to fupply the place of the lungs,
and to carry on the refpiratory procefls inftead of
thole organs. The lungs themfelves begin indeed
to be formed on the fifth day ; but, as in the feetus
of the mammalia, they mult be quite incapable of

* I have found an exaéily fimilar {lit in the iris of the com-
mon lizard (Jacerta agilis ), before it had attained maturity.
Thus this firuéture belongs to fuch animals as have no mem-
brana pupillaris. L

® Mavricui, de Format, Pulli, tab. 2. fig. 18—21 3 and de
Ovo, tab. 3, ig. 18, 20; tab. 4, fig. 21.

Delineations of Objedls, &c. pt- 7, tab. 64.

Sec alfo Havcer, fur la Formation du Ceur dans le Poulet,
tom. I, p. 163—194 ; tom. 2, p. 162.

11 per-
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performing their functions while the chick is con-
tained in the amnion.

S 371.Voluntarymotionisfirltobfervedon thefixth
da}' ; when the chick is about feven lines in length,

Offification commences on the ninth day; when
the offific juice is firft fecreted, and hardened into
bony points ' (punéta of; ﬁ::afmm: ). (See the note
to § 5.)  Thefe form the rudiments of the bony
ting of the fclerotica, which refembles at that time
a circular row of the moft delicate pearls 7.

At the fame period, the marks of the elegant
yellow veflels (vafa 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 [o eflential to the life
and prefervation of the animal.

The chorion, that moft fimple yet molt perfet
temporary f{ubftitute for the lungs, if examined in
the latter half of incubation in an egg very cautioufly
opened, prefents, without any artificial injection, one

7 1 have found this part much more clegantly formed
+han in the hen, in the incubated pea-fowl of the fourteenth
and following days.

9 of
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of the molt fplendid fpettacles 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 blood 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
conne ted with the iliac veffels ;' and, on account of
the thinnels of their coats, they afford the beft mi-
crofcopical objeét for demonftrating the circulation
ina warm-blooded animal,

§ 373. The other membrane, the membrana
witelli, is allo conneéted 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
inteftine, by means of the ductus witello-inteftinalis®
(pedunculus, apophyfis) ; and alfo by the blood-
veflels, which have been already mentioned (§ 368),

with the mefenteric artery and vena portz,
In

S,

* Hence, asis well known, the imcubated bird perifhes
if the fhell be varnifhed over; asthe refpiratory procefs is
thereby fufpended.

 This is regarded by LeEvertLe merelyas a lipament. It
1s well known that no true yolk is difcoverable in the intef-
tine of the incubated chick. Yet fometimes (not indeed al-
ways, but under certain circumftances not yet {ufficiently
underftood) air will pafs from the inteftine through this
part into the yolk bag.  This fac, which was noticed by
HavrLreRr, and after him by Marresyan, hasoccurred alfo to
myfelf in a duck of the twenty-fecond day.

The
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