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14 ARRANGEMENT OF ANIMALS.

CLASS I

A.
Vertebral warm-blooded Animals.

MaMMALIA.

In the Mammalia, the Females are viviparous, and
suckle their young. The greater number of them are
Quadrupeds, and these, for the most part, are covered
with Hair, and walk on the Earth; the rest have a
sleek Skin, and inhabit the Ocean. They consist of
the following Orders :

1. Bimanvym.—Two-handed, Thumbs separate on the
Superior Extremities only.

Homo, Man.

2. Quaprumaxa.— Four-handed, the Thumb or Great
Toe capable of being opposed to the other Fingers
or Toes on each of the four Extremities.

Simie, Apes, which have no Tails ; Baboons,
which have short Tals; and Mﬂnkeys, which
have long Tails.

Lemur, Makis or Macoucos, (a kind of link be-
tween the Simie and other Quadrupeds ; hav-
ing the hand-like Paw and Flat Nail of the
former, and the crooked Nail of the latter.)

3. Bryparopa.—Slow-moving Animals, with their Bo-

dies generally covered by a hard crust. Some want

the Incisor Teeth; others want the Incisors and Cus-
pidati ; in others, the Jaws are destitute of Teeth.
Bradypus, or Sloth,

Merme-
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Felis, Cat, Lion, Tiger, Leopard, Lynx, Pan-

ther, &e. -
Lutra, Otter,
Phloca, Seal, or Sea-calf.

7. SorLipuNcura, seu SorirEpa.—A single Toe or
Hoof on each Foot. 8ix Incisor Teeth in each
Jaw. All herbivorous.

Eqguus, Horse, Ass, Zébra, Quagga, &c.

8. Pecora, seu Bisvrca, seu RoumiNaxTia.—Two
Toes or Hoofs on each Foot. No Incisors in the
Upper Jaw. All herbivorous, and ruminate the
Food.

Camelus, Camel, Dromedary, Lama.

Ovis, Sheep. ; 1
Capra, Goat.

Antilope, Antelope, Chamois.

Bos, Ox, Buffalo.

Giraffa, Girraf or Camelopard.

Cervus, Elk, Deer kind.

Moschis, Musk.

9. BELLu g, seu PacHyDERMATA.— Animals of unshape-
ly form, and tough thick hide. Have more than
two Tocs. Incisors in both Jaws. Some have
enormous Tusks. .
* Sus, Pig, Pecari, Babiroussa. \

Tapir, Tapir.
Elephas, Elephant.
Rhinoceros, Rhinoceros.
Hippopotamus, River-horse,
T'richecus, seu Morse, Walrus, or Sea-cow.
10. Ce-

® The Sus Sergfa Domestien of Linnzus has undivided Hoofs.

——_
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The Cetacea and Seal have no cavities even in their
long Bones.

The Horns of some Animals, as the Stag, are of the
same nature with the Bones, but internally have neither
Cavities nor Marrow.

The component parts of the Bones of all Mammaha
correspond in a great measure with those of the Human
Body ; but their relative proportions are found to differ,
not only in the various Genera and Species, but in the
different Bones of the same individual. The Horn of
the Stag 1s similar to Bone, not only in its texture, but
also in its component parts, in which there is a large
proportion of Gelatine.

OrF THI SKELETON.

Tue Skeleton of Mammalia is divided into Head,
Trunk, and Extremities ; the last of which, in Quadru-
peds, owing to the horizontal situation of the Animal,
are denominated Anferior and Posterior, the former
corresponding to the Superior, the latter to the Inferior
Extremities of the Human Body.

BONES




'aar L] OF MAMMALIA. B

BONES OF THE HEAD.

Cranium.—Next to the Human Species, the Ape tribe
is found to have the largest Cranium in proportion to the
Face; but the Cranium is small here when compared
with that of the Human Body. While, in a European
Man, the Area of a longitudinal vertical section of the
Cranium 1s almost four times larger than that of the
Face, (the Lower Jaw excluded) ; in the Monkey it is
little more than double. In most of the Fere it is
nearly equal. The Glires, Solipeds, Pecora, and Bel-
luce, have it less. It is only about a half in Pecora, and
little more than a fourth in the Horse; and in propor-
tion as the Cranium becomes less than the Face, the
Animal is observed to become more stupid or ferocious ;
though to this rule there are many exceptions.

The Facial Angle assists likewise in discovering the
proportion between the Cranium and Face. It is more
obtuse in the Human Species, and more acute as we
descend in the scale from Man, till in the lower classes
of Vertebral Animals it disappears. In the Human
Adult European, the angle is 85°; in the Qurang-out-
ang 67°; in some of the other Monkeys, it goes as low
as 30°; and among the other Genera of Quadrupeds,
it is in some only 20°.

The Temporal and Oceipital Ridges, or Cristae, vary
considerably in different Quadrupeds. They serve
chiefly for the attachment of the strong Temporal and

Cervical Muscles attached to them, and are most con.
CS siderable
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siderable in Carnivorous Animals. The situation and
direction of the Foramen Magnum Occipitis also vary
considerably among some Animals. In most Quadru-
peds it is placed obliquely at the extremity of the Cra-
nium, with its posterior edge turned upward. Ani-
mals going upon all fours have the Occipital Foramen
situated farther back, in proportion as the Face is
elongated ; to compensate for which, the Head is sus-
pended by strong Muscles, and also by the Liga-
mentum Nuch® placed upon the upper part of the
Neck.

The Ape tribe, but more particularly the Ourang-
outang, which forms a medium between Man, who walks
erect, and Quadrupeds that move in the horizontal
posture, have this passage nearer the centre of the base
of the Cranium than it is in any other Animal, in con-
sequence of which, they can support an erect posture
longer than other Quadrupeds.

‘The number of Bones here is in general the same as
m Man; but Ossa Triquetra are seldom seen. All
the Ape tribe have eight distinct pieces. In the Fera,
and many others, the Parietal Bones are united at an
early period; but in many Quadrupeds, panicu]arly
Horned Cattle, the Os Frontis is divided by the Sagittal
Suture for a considerable time. In some, as the Fera
and Horse, there s only one Parietal Bone; while in
others they are joined by accretion to the Os Oceipitis.
The Bones of the Cranium, in the Elephant, are soon
united into one piece, so as to appear like a single Bone,
In the Cetacea, the Parietal, Occipital, and Temporal
Bones, are early united. 1In a great variety of the Ani-

mals
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Face flat and small, the part analogous to the Nose be-
ing upon the summit of the Head.

Face.—The size and form of the Face depends, in a
great measure, on the figure and extent of the Upper Jaw.
Quadrupeds, the Ape tribe not excepted, have two
Bones in the Face in addition to those found in Man.
These contain the roots of the Dentes Incisores, when
such are present, but exist also in Animals destitute
of Teeth. They are termed Ossa Intermaxillaria, Ossa
Incisoria, vel Labialia, and are situated between the
Ossa Maxillaria; but the Suture which separates these
from the Maxillary Bones is obliterated in some Ani-
mals at an early period of life.

In the Ourang-outang, as well as in Mammalia in ge-
neral, the Jaws are longer than in the Human Body.
The Elongation is produced by the depth and situation
of the superior Maxillary Bones, and increases in Qua-
drupeds in proportion as they recede from Man. When
standing in the ordinary ar horizontal poesture, the Head
of the Quadruped is supported by Muscles, and by the
Ligamentum Nuche, which in general becomes stronger
according to the weight of the Head.

The prolongation of the Bones of the Face may be
determined by the Facial Angle, which becomes more
acute according to the length of the Face.

The Face of the Fere, and of several other Quadru-
peds, differs from that of the Ape, mn having the Nasal
Processes* of the superior Maxillary Bones broader,
which removes the Orbits to the sides of the Head ;—in
the Orbitar Surface of these Bones not forming the

under, but the anterior parts of the Orbits:—in the
Ossa
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Ossa Malarum not being articulated with the Os Fron-
tis, nor Os Sphenoides, but only contributing to form
the Zygomatic Arches and the inferior edges of the Or-
bits;—in the Orbits not being inclosed below and be-
hind, but communicating with the Temporal Fosse ;—
m the Ossa Palati forming a considerable proportion of
the inner part of the Orbits, and supplying the want of
an Os Planum of the Ethmoid Bone.

The Lower Jaw of Quadrupeds deviates particularly
from that of man, in being destitute of a Chin, and is
also longer in proportion to the Cranium. The Con-
dyles are found to vary according to the nature of the
Food the Animal has to manducate, and the strength of
the Muscles fixed to the Jaw. In the Fere, they are
so locked in by the fore and back parts of their Articu-
lar Cavities, that rotatory motion is entirely prevented ;
the Jaw moving only in a vertical direction, which is all
that 1s necessary for the tearing and cutting of Animal
Substances. In many Herbivorous Animals they are
rounded, for admitting motion in every direction, so as
to adapt them for grinding the Food. In many of the
Glires they are parallel to each other, and placed ina
longitudinal direction, by which the Incisores of the
Lower Jaw can move horizontally, and advance or re-
¢ede upon those of the Upper Jaw, so as to break the
hard substances upon which these Animals frequently
live. Inmany of the Mammalia, as the Fere, &c. the
lateral portions of the Jaw are connected by Cartilage
for life; but in the Ape tribe, Horned Cattle, &c. they
are united into one piece. The most singular form of

thas
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this Bone is that of the Duck-bill appearance which
it has in the Ornithorrynchus.

Os Hyo1ipes.:

-

The Os Hyoides has the same parts in general as in
Man. It can be divided into Body and Cornua; but
in many Animals, the long Cornua are so united with
the Body, as not to be distinguished from it. Those
corresponding to the small Appendices in Man are here
larger than the other Cornua, and, being articulated be-
fore them, are distinguished by the name of Anterior,
the other being called the Posterior. The first are fixed,
on each side, to the Styloid Process of the Temporal
Bone, or to a slender Bone supplying its place.
~ In the Qurang-outang, the Os Hyoides is nearly as
in Man. It varies in the other Apes. In the Carni-
vora, it is generally long and slender. 1In the Solipeds,
the Postertor Cornua and Bedy form an Arch, from
which a long Process descends; the Anterior Cornua
are short, and are directed forward to be articulated
with the Styloid Processes.

In Ruminants, the Posterior Cornua unite with the
Body into an Arch, which has a Tuberosity in the
middle of its inferior part; the Anterior Cornua have
cach two pieces of unequal length, the short one being
articulated with the Styloid Process.

In Amphibious Quadrupeds, as the Seal, the Body
of the Os Hyoides is slender ; the Posterior Cornua are
continued in an Arch with the Body ; the Anterior are
formed of three Bones.

The
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anterior Spinous Processes augmented, in proportion as
the Head is heavy or joined to a long neck, for the
more advantageous attachment of the Muscles and the
Ligamentum Nuchz. We have examples of this in the
Elephant, Oz, and Camel, in which they are remark-
ably long.

The Lumbar Vertebre vary much in number in the
different species of this class, as will be seen in the
Table annexed. The Spinous and Transverse Pro-
cesses are directed forwards in the same angles ; as, for
example, in the Dag and Caf. The size of the Trans-
verse Processes is considerable in some, as the Ox and
Horse, to give attachment to the strong Muscles of the
Loins.

The Os Sacrum varies more in appearance than either
of the former sets of Vertebrae; the number not being
the same, even in the different species of the same Ge-
nus. It is generally narrower in proportion than in
Man, but wider in such Genera as occasionally stand
erect, as the dpe, Bear, &c. The Spinous Processes
are longer in most of the Fere than m Man. In most
Ruminants, they almost form a continued crest.

In the greater part of the Ape tribe, it has one or
two pieces fewer than in the Human Body. In the
long-tailed Ape, indeed, there are six; but in the Ou-
rang-outang there are only three.

In the Horse, it is remarkable for the long Lateral
Processes at its anterior extremity.

The Cetacea want the Pelvis, of course the Sacrum,

The Os Cocygis is extended to form the Tail,
which, in many Quadrupeds, consists of a great num-

ber
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SPECIES. E i % Tl = ¢
§15 | 3|=2] 8
Ourang-outang,| 7 | 12 | 4
Other Apes, 7111-14|38|1-6| 38.32
Two-toedSloth,| 7| 25 | 2 | 4 7 |and upwards.
Three-toed do. | 9 | 14 413 18
Bat, 4 7T111-12 | 47 [1-4| 0-12 |
i on ' 7 (1213 | 7 |8-4|23.96 '
Mouse, - Lol 2 P 24
Hare, < T1 12 T 1| % 20
Rabbit, Bl v i i e 20
Mole, - 71 13 R T £ 11
White Bear, Lol b T 11
Brown Bear, 7] 14 | 6 | 5 5 |and upwards.
Weasel, - T IR 16 "3 14
Dog, . T4 18 6 | 3 R~
Wolf, - T1] 18 s 19
Fox, - 7 P Wl e 0 B 20
Cat, - T 13 7T |3 29
Lion, = 71 ‘18 6 | 8 93
Tiger, - T 13 T 1.4 19
Otter, - 71 14 | 6 | 3 21
Seal, = T 16 |6 | 2 12
Horse, - T 8895512 i by
Ass, - Y1 38 16 [ 2 17
Mule, . 7| 18 |56 2 17
Camel, - i ¢ T 4 17
Sheep, - Y1 18 1 6 |4 16
Goat, - 71 18 6 | 4 12
Ox, a 71 18 16 | 4 16
Deer, - 71 13 6 | 8 11
Pig, - 7| 14 8 5 |and upwards:
Elephant, - | % | 20 3 1 4 24 P

Dolpbin and Porpoise, in all 66.
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The Pelvis is narrower in proportion, and has less of
the bason appearance, m the whole of this Class, than
it has in Man, the Ape tribe not excepted.

In some the Ossa Ischia are so long, as to have the
Acetabulum almost in the centre of the Ossa Innomi-
nata. In the species of 4pes which are frequently in a
sitting posture, there are broad and flat Tuberosities
belonging to the Ossa Ischia.

The Ossa Ilia of the order Bradypoda are somewhat
of a prismatical form; the Sloth, Armadillo, and some
others, have the Tuberosities of the Ischia so much
approximated, that the Ischiatic Notches are converted
into a complete Foramen. In the dnt-eaters, on the con-
trary, the Ossa Pubis are at a distance from each other,
as in Birds.

In the Glires, the Abdominal Surface of the Ossa 1lia
1s turned towards the Spine. ‘They are concave exter-
nally, and in some are of a prismatical form. The
Beaver and the Kanguroo have the Ossa Pubis joined
together by an Accretion of Substance. The Marmot,

Kanguroo, and Opossum, are remarkable in the diminu-
tive size of the Brim of the Pelvis, and proportional

magnitude of the Foramen Thyroideum ; but still more
so on account of two long narrow flat Bones, articulated
with the Ossa Pubis: these give origin to particular
Muscles in the Female, for supporting the Pouch that
contains the Young. They are also said to belong to
the male ; at least to some of the species. Marsupial
Bones have also been found in the Ornithorrynchus, or

Duck-billed Animal.
The
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The Feree have the Abdominal Surface of the Osse
Ilia turned towards the Spine. They are nearly as
broad behind as before, and are hollow externally. In
the Mole, the Ossa Innominata are almost eylindrical,
and so close together, that the Parts of Generation are
situated on the Abdominal side of the Brim of the Pel-
vis. The Bear, which rests much on its Buttocks, has
the Pelvis more similar to that in man, than in many
others. In the Otfer and Seal, it is similar to that of
other Carnivora.

In the Solipeds, the Ossa Ilia are large, and the
Ossa Ischia short. The Acetabula, as in many other
Quadrupeds, correspond with the posterior third part of
the length of the Ossa Innominata. 'The Symphysis
Pubis 1s remarkable for its length ; and, in old Animals,
1s frequently Anchylosed.

In the larger Ruminants, as the Ox, the Ilia are of
great breadth. In the more diminutive species, they
are proportionally smaller. The external surface is con-
cave.

Among the Belluee, the Pelvis of the Pig is similar
to that of the Ferse, but the Ossa Ischia go farther
back, and the Notches of the Ilia extend farther into
the Bones. The Elephant and Rhinoceros have broad
Ossa Ilia ; the Abdominal Surface is concave, the Pel-
vis is of enormous size, and the Symphysis Pubis of
great length.

The Ceracea have no Pelvis, except two thin flat
Bones, suspended in the flesh of the back part of the
Belly, and side of the Anus, and somewhat analogous
to the Ossa Pubis.

"The
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The Thorax of Animals without Clavicles is common-
ly compressed externally, or is deeper from Spine to’
Sternum, than in the Human Species, especially in long-
legged Animals.

The Ribs arve present in all the individials of this’
class. They vary in number in different tribes; the
greater number of Mammalia possess more Ribs than
are found in Man, though in a few the number is
smaller.

There is also considerable variety in the form ; in
Herbivorous Animals, they are observed to be broad
and thick. The drmadillo has the two first pairs very
large in proportion to the rest. The two-toed Ant-cater
has Ribs so broad as to overlap like the tiles of a house,
and give the appearance of a coat of mail.

The number of the Ribs on each side of the Thorax
of Mammiferous Animals, corresponds with that of the
Dorsal Vertebrze, and can therefore be readily known’
by examining the preceding Table.

Sternum.—This, in the OQurang-outang:, is broad and
flat as in Man, but in other 4pes, and in_many Mam-
malia, it is narrow, of a roundish form, and composed
of several moveable pieces, corresponding to the mo-
tions of the Spine.

In the Bat it is like a T, the fore part going across to
be articulated with the Clavicles.

~ The Mole has the Anterior Extremity prolonged be-
fore the Ribs, to be joined to the Clavicles under the
Neck, so as to give origin to strong Muscles of the An-
terior Extremities, which assist the Animal in burrow-
ing under the ground.

¥or. 1V. 1 The
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The Horse and Elephant have the Sternum flattened
laterally.

The Pig has it narrow before, but much enlarged
pustcriurlj'.-

ANTERIOR EXTREMITIES.

The Anterior Extremities in Mammalia can be di-
vided nearly as the Superior Extremities of the Human
Body, though in some of the individuals of the class,
they vary considerably from the corresponding parts in
Man. |

Most Quadrupeds want Clavicles, in consequence of
which, the Anterior Extremities come nearer each other,
and their progressive motion is rendered easier.

The Clavicles are found in all Quadrupeds which use
their Anterior Extremities much for other purposes be-
sides walking.

They éxist in the Ape tribe, and there they resemble
those in Man. They are present also in the Bat, where
they are remarkable for their thickness and strength ;
in the Mole, Shrew, Hedge-Hog, Squirrel, Rat, and
Beaver. .

In the Dog, Cat, Weasel, Bear, Otter, Seal, Hare,
there is only a Clavicular Bone, suspended in Flesh ;
these animals forming a sort of medium between the
former and those that want Clavicles, suclr as, Solipeds,
Ruminants, Bellue, and the Cetacea.

Seapula ~This exists in all the Mammalia. It differs

FI
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in shape from that in Man, and its form varies consi-
derably m different Animals, _

In the dpe and Elephant, the edge next the Spine is,
as in Man, the longest ; in most other Quadrupeds, it
18 the shortest.

The Coracoid Process is commonly wanting, though
present in many: In the Pig, the Spine of the Bone
15 dlmost effaced near the Humeral Extremity ; but
about its middle, there is a latge projecting Process.

Arm.—In all Animals, the Os Humeri is single in
each Anterior Extremity, as in the Human Arm, and
becomes shorter as the Metacarpus is elongated.

In Animals with a single Metacarpal Bone, the Os
Humeri is deeply seated in the Fleshy parts of the
Thorax. There is often a hole in a kind of Lined
Aspera which projects in the Arm-Bone, and frequent-
ly a perforation in the Boné where it receives the Ole
eranon,

In the Mole, the Os Humeri is peculiar, not only for
its shortness, but in being articulated by one small head
to the Scapula, and by another to the Clavicle. It is
altogether of such a nature as to turm the Palm out-
wards, for working with the Hand:

Fore-arm.—The motions of Supination and Prona-
tion are found in the Anterior Extremity of a few Ge-
nera only, and these are chiefly for enabling the Ani-
mals to lay hold of; or search for, their food.

In Apes, the Bones have the same general appear-
ance as in Man, but the Radius is the principal Bone.
The Bat has no Ulna, or only the Rudiment of one.

D2 In
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In Carnivora, the Olecranon is extended farther back
than in Man. In the Pig, Elephant, and some other
Animals of similar shape, the Radius is placed entirely
before the Ulna; they move on a single pulley.

In Solipeds and Pecora, the Ulna is only an Appen-
dix of the Radius. In the latter it is anchylosed with
the Radius almost its whole length. In Solipeds, there
is a Furrow, with a slit on the top. Hooved Animals
have the Inferior Head of the Radius compressed, and
the back of the Carpus turned forward. In the Ceta-
cea, the Radius and Ulna have a flattened form.

Hand.—The Carpus in dpes has one Bone more
than in man. The Os Pisiforme is so prominent as to
serve as a sort of Heel; and the same thing happens
in the Carnivora. In the Mole, besides nine Bones, as
in the Monkey, there is a Falciform Bone, which gives
the shovel-like form to the Hand.

In Carnivora, the Scaphoid and Lunar Bones are
joined into one piece. Ruminants have four Bones in
the first range. Most have two in the second. Solipeds
bave four in the first range, and three in the second.
In Cetacea, the Bones of the Carpus are flattened, and
joined together in the form of a pavement.

Metacarpus.—The number of the Bones here is in
general equal to that of the Fore Toes, except in Sofi-
peds and Ruminants, where, in the former, the Meta-
carpal Bone consisted originally of two pieces, and, in
the latter, the two Metacarpal Bones are at an early
age united into one piece. In both these orders, this
single piece is termed Canon or Shank Bone.

In the Horse, the Canon Bone has a pair of much

shorter
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shorter pieces, called Styloid or Splint Bones, firmly at-
tached to its posterior and lateral parts; these have been
considered also as Metacarpal Bones.

In the Pig, the Metacarpus consists of four distinct
Bones.

In the Dog, Horse, Oa, Sheep, &c. where only the
Toes touch the ground in supporting the Body, the
Metacarpus forms the part commonly called the Fore
Leg, the Carpus being termed the Anee.

Toes.—There are always from three to five Toes in
Mammalia. All clawed Quadrupeds have five. Solipeds
have one perfect, and two imperfect. Ruminants have
two perfect, and two imperfect.

Each perfect Finger or Toe has three Bones, ex-
cept the Thumb or Great Toe, which has never more
than two.

The Metacarpus and first Phalanx are more curved
towards the Palm, and the Phalanx on which the Nails
are placed is always rounded, and more pointed than in
Man.

The Ape tribe have the Thumb separate, and opposed
to the other Fingers, but always shorter than in the
Human Species. In this respect, the Human Hand is
superior to that of every other Animal.

The different parts of the Hand are found in several
individuals of this class, but less complete than in the
Hand of the Human Body, the great superiority of
which, arises from the size and strength of the Thumb,
which can oppose the Fingers in the various offices the
Hand has to perform.

In the Bat tribe, the Phalanges of the Fingers, be-
D3 tween
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tween which the Membranes of the Wings are extend-
ed, are much elongated, especially the last, which have
no Nails: but the Thumb is short, and furnished with
a Claw, in form of a hook, by which the Animal can
suspend itself when in a state of rest.

The Glires have the Thumb short, but otherwise
perfect.

In the Fere, the Toe, resembling the Human
Thumb, is on the same plane with the other Toes ; of
course they have not the power of grasping any thing.
In some, as the Bear, Badger, &e. it is almost equal in
length. In the Dog, Cat, &e. it is shorter.

Each of the Bones of the last Phalanx in the Lion,
Tiger, Cat, &ec. is remarkable in having the fore part
in form of a hook, which receives the Claw as in a
sheath. The back part forms two Processes, to which
the Muscles are attached, that can at once extend the
Claw and bend the Phalanx.

In Ruminants, the single Metacarpal Bone supports
the two Toes which form the part termed Cloven Foot.
Several species have besides two litfle Bones, frequently
covered with Nails, which represent two other Toes ;
but these are ﬁﬂ élmrt as not to touch the gmund.
There is here also a small Bone, which forms a Rudi-
ment of the Thumb.

In Solipeds, the only vestige of the lateral Toes, are
the two sharp-pointed Styloid Bones, on each side of the
Canon Bone. The three Bones of the single Toe
are termed Pastern, Coronet, and Coffin Bones; the last
of which is received into the Hoof. At the back part
of the Pastern are also two Sesamoid Bones. 'I'he Cof-

fin
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fin Bone has a piece connected to it, under the name of
Shuttle Bone.

The Elephant has five perfect Toes, but they ave al-
most entirely concealed by the Skin of the Foot.

In the web-footed Quadrupeds, as the Otfer and Seal,
and in the Pectoral Fins of the Cefacea, the Bones
analogous to those of the Hand, are in a flattened form,
and, in the latter kind of Animals, are often in a state
of Cartilage. The Anterior Extremities of the Seal,
&e. form a sort of medium between those of other Mam-
malia and the Cetacea, being mare confined than the
former, but less so than the latter.

POSTERIOR EXTREMITIES.

Os Femoris.—In every class of Animals, the Os Fe-
moris, like the Os Humeri, is single. It varies in length
according to that of the Metatarsus. In most Quadru-
peds it is so short, that it scarcely projects beyond the
Abdomen, in consequence of which the Leg, properly
so called, is commonly termed the Thigh,

The Cervix of the Thigh-bone here is remarkably
short, but the Great Trochanter rises considerably a-
bove the head of the Bone. In some Ammals, as the
Horse, there is an Unciform Process. 'This, in the
Rhinoceros, forms, with the Trochanter Major, a Fo-
ramen between them and the body of the Bone.

The Leg Bomes are nearly as in Man, but the Tibia,
in general, is considerably longer than the Os Femoris.
In the dpe tribe, they are more nearly equal. In some

D 4 of
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of this family, the Bones of the Leg and Thigh are

much shorter than those of the Fore-arm and Hu-
merus.

In the Rat and Mole, the Tibia and Fibula form one
eontinued Bone for a considerable part of their length.

In the Rodentia, the Fibula is placed entirely behind
the Tibia; also in the Dog, where the two Bones are
attached through their whole length.

In the Horse, the Fibula is only a Rudiment anchy-
losed by age to the upper part of the Tibia. In Ru-
minants, 1t 1s wanting.

In the Pig and Elephant, the Fibula is anchylosed
through its whole length to the Tibia.

Tarsus—In Quadrupeds with Toes, the Tarsal
Bones have a near resemblance to those in Man ; they
differ only in a few particular circumstances. In Mon-
keys, strictly so called, the ‘Os Caleis generally wants
the Tuberosity of the Heel, at its Posterior Extremity ;
and the Tarsus is articulated with the Leg Bones, in
such an oblique manner, that the Foot rests more on its
outer edge than on the Sole. In some of the Lemurs,
the Os Calcis and Os Scaphoides are so long, as to give
the Foot the appearance of a Hand.

In Carnivora, the Ginglymus at the lower end of the
Tibia i1s more complete than in Man. The Heel is
longer, and quite straight, in those that walk only on
the Toes. In the Mole, the Tibia alone is articulated
with the Tameus. Rodenfia have the Os Caleis much
clongated,  In some Animals, as the Opossum and
Beawver, the Tarsus has a Supernumerary Bone on its
mner side.

Solipeds
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Solipeds have only two Cuneiform Bones in the Tar-
sus. In Ruminants, the Scaphoid and Cuboid Bones
are united together, except in the Camel, which has
them distinct.

The Tarsus of the three-toed Sloth has only four
Bones, viz. the Os Calcis, the Astragalus, and two Cu-
neiform Bones. The Astragalus is articulated with the
Fibula, with the Os Caleis, and the Great Cuneiform
Bone, in such a manner, that the Foot possesses only
lateral motion, but which is perfectly adapted to the re-
quisite purposes of embracing and climbing the Trunks
and Branches of Trees.

Metatarsus.—'The structure of the Metatarsus is in ge-
neral the same with that of the Metacarpus. The Ape
tribe have the Metatarsal Bone of the Great Toe only
about half the length of the others, but it can be readi-
ly separated to some distance from them. Solipeds and
Ruminants have a single Metatarsal or Canon Bone of
the Hind Leg, which, in the former Genus, and some-
times in the latter, has a small Styloid Bone on each
side.

Toes.—In Apes, the smaller Toes are longer than in
Man. The Phalanges are much of the same nature
with the corresponding parts of the Anterior Extre-
mities.

The Great Toe is shorter than the rest, but the Me-
tatarsal Bone can move like the Thumb, in opposing
the other Toes when the Animal is climbing trees, &e.
The same thing takes place in the Genus Opossum, but
this structure is only in the Posterior Extremity.

In Carnivora in general, the Great Toe is united with,

and
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and parallel to the rest. 'The Bear, Badger, and Mole,
have it nearly equal to the length of the other Toes.
In the Dog, Cat, and Hare, it is almost obliterated.

The Elephant has five perfect Toes, the Pig four.

Solipeds have one perfect Toe, and two mmperfect,
articulated with a single Metatarsal Bone. Ruminants
have two perfect Toes, and two small ones, attached to
the under part of a Metatarsal Bone. Cetacea have no
Bones in the Tail Fins, which correspond to the Poste-
rior Extremities of Quadrupeds.

In clawed Animals, the Phalanges of the Toes of the
four Extremities are the parts on which the Animal is
supported. In hooved dAnimals, mo part touches the
ground but the last Phalanx. In the Bear, Hedge-
hog, &c. a larger portion of the Foot touches the ground
than in any other Quadruped. The Os Calcis comes
near it ; but in none of the Mammalia except Man does
the Foot rest completely on the ground.

oFr
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OF THE MUSCLES.

Mur Muscles must vary in the different orders of
Mammalia according to the nature of the Skeleton.
The degree of resemblance between the Muscles of the
Animals of this class, and those of Man, may be known
in a general way, by comparing the Skeleton of any
particular Animal with that of the Human Body.

The Muscles in the dpe tribe bear the greatest re-
semblance to those in Man; but a striking difference
appears in the former, on account of the smallness of
the Fleshy part of their Hips, and in the diminutive
appearance in the Calfs of their Legs.

Muscles of the Integuments.—In Mammiferous Ani-
mals, with the exception of a few, as the Hog tribe,
there 1s a thin Fleshy expansion, termed Panniculus
Carnosus, lying directly under the Skin. It covers the
greater part of the Trunk of the Body, and also a por-
tion of the Neck, Head, and upper part of the Thighs.
Its Fibres unite below the Axilla, where they are in-
serted by one or two tendons, along with the Tendon
of the great Pectoral Muscle, under the Head of the

It acts partly upon the Anterior Extremity,

Humerus.
but
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but serves chiefly for the motions of the Skin. By it
also, the Animal ean make the Hair stand on end, par-
ticularly in the Neck.

The Skin of the Hedge-hog possesses a curious com-
plex Muscle. It is of an oval form, and is placed along
the Back, adhering closely to the Skin, and even to the
roots of the Prickles or Spines. It sends slips to the Face,
to the under parts of the Throat, Thorax, and Abdo-
men, and to the lateral parts of the Tail. By the con-
traction of these shps, assisted by the Flexor Muscles
of the Head and Trunk of the Body, the Animal,
when in danger, can coil itself up as in a Sac. It re-
turns to its ordinary posture, by acting with the middle
part of the Cutaneous Muscle, the other parts becom-
ing relaxed, so as to leave the lower parts of the Body,
the Hands, and the Feet free.

In the drmadillo, the Cutaneous Muscle, though less
strong and complex, 1s also of such a nature as to allow
the Body to be coiled up.

The Panniculus Carnosus exists also in the Dolphin.

Muscles of the Eye and FEar.—They will be noticed
alterwards in the deseription of these Organs.

Muscles of the Nose and Mouth.—1In dpes, the Nose
is affected by a continuation of the Panniculus Carno-
sus. In Carnivora, as the Dog, the Nose is moved by
the Levator Labii Superioris Aleeque Nasi, that covers
the Cheek, and the Depressor Alme Nasi, which is
small.

In Animals with projecting moveable Snouts, as the
Bear and the Mole, the Cartilaginous Tube of the
Nose is moveable in every direction on the end of the

Osseous
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Osseous Snout, by several Muscles. In the Mole and
the Hog, they extend from the side of the Head and
Bones of the Upper Jaw, and terminate by Tendons
which are placed round the Nasal Tube. They serve
for raising or depressing the Snout; or, by the action
of the Muscles of the same side, it is turned laterally.
The Snout in both of these Animals is surrounded by
Annular Fibres, which are a continuation of the Orbi-
cular Muscle of the Lips.

In Solipeds, besides Muscles analogous to the Levator
Labii Superioris Aleeque Nasi in Man, there are others
arising from the Bones in the neighbourhood, and fixed
to the Nostrils, of which four are described by Authors,
viz. the Pyramidalis, belonging also to the Mouth; the
Transversalis, which runs parallel to the Orbicularis
Oris ; the Musculus Brevis, which goes from the Nasal
Bone to the False Naris; and the Musculus Maxillaris,
serving for the dilation and contraction of the Naris.

Ruminants have the Muscles of the Nose less compli-
cated : two arise from the Os Maxillare, and go to the
upper, outer, and under edges of the Nostril.

The Proboscis of the Elephant has, between the Ex-
ternal Integuments and the two Tubes which it con-
tains, a thick Fleshy Layer, composed of two sets of
small Muscles, or fasciculated Fibres; an inner one,
running in a transverse, and an outer one, in a longi-
tudinal direction. Of the Transverse Fasciculi, some
run across the Proboscis, others in a radiated, and
some in an oblique direction, between the surface of
the T'ubes and the mmer part of the longitudinal Fibres.

These form the inner part or body of the Organ. 'The
radiated




62 OF THE MUSCLES [P T.

radiated and oblique Fibres approximate the Skin and
the Tubes without cuntrz-wling the cavity of the latter.
The others, which go across the Proboseis, contract
bothi the surface of the Organ and the Canals it contains.
They can at the same time elongate the whole of the
Organ, or a particular part only. The longitudinal
Fasciculi form four large Muscles, which occupy all the
outer part of the Organ. Théy are divided by Tendi-
nous Intersections, and take their origin behind from
the Bones of the Face. They serve to shorten the
whole or a partof it, and give that extraordinary power
which the Animal possesses of moving the Snout in
every direction.

The Muscles of the Mouth of Quadrupeds must vary
according to the shape of the Lips. In the Dog, the
Mouth is moved by six pairs of Muscles and a Sphinc-
ter, viz. the Leévator’ and Depressor Labii Superioris
Almque Nasi,’ the former of which is principally used
in snarling ; the Levator and Depressor Labii Inferio-
ris, the Buccinator, and Masseter. The five first are
nearly as in Man; the last has many of its Fibres
spread out upon the Buccinator, i consequence of
which they can forcibly raise the corners of the Mouth.

The Mouth of the Horse is moved by the following
Muscles, viz. the Levator Labii Superioris, which in
this Animal is used in neighing, and in the Ass for
braying ; a Muscle termed Pyramidalis, analogous to
the Levator Labii Superioris and Levator Anguli Oris,
arising from the fore part of the Superior Maxillary
Bone at the Zygoma, and fixed to the Ala Nasi and
Corner of the Mouth; another Levator, termed Max-

illarid,
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illaris, coming from the Forehead, and going obliquely
outwards by two sfips to the wing of the Nose and
angle of the Mouth ; the large Zygomatic Muscle ; the
Buccinator ; the Levator Anguli Oris, termed Molaris,
spread out upon the Buccinator; the Depressor Labii
Inferionis ; two small Muscles, termed Middle Superior
and Middle Inferior of the Lips; and the Orbicularis.

Muscles of the Lower Jaw.—The Temporal Muscle
in the Ape kind differs but little from that in the
Human Body. In'the Fere, it is much thicker and
stronger in proportion to the size of the Animal, cor-
responding with the hard substances the Teeth have to
divide. In the Glires, the Muscle is less extensive than
in the former ; but in some of the Ra¢ kind, the Muscle
is so extensive, as almost to meet its fellow on the op-
posite side of the Head.

The Masseter agrees with the Temporal Muscle i
being thick ahd strong, corresponding with the force
required in bringing the Jaws together.

Besides the Muscles mentioned above, and which are
common to Quadrupeds in general, many of the Glires,
as the Squirrel, Rat, &c. have a fifth pair, for assisting
in the elevation of the Under Jaw. Each takes its origin
from the Upper Jaw, near the Infra-Orbitar Foramen,
and is fixed to the Lower Jaw near the Pterygoideus
Externus.

‘T'he Pterygoid Muscles only vary in size and length,

-and in the obliquity of their Fibres, corresponding with
the size and form of the Jaw.

‘T he Digastric, in the Ape tribe only, possesses two
distinet Fleshy Bellies, and a middle Tendon, perfo-

rating
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rating the Stylo-hyoid Muscle. Among the Fere,
there is only one Belly, and it runs forward to be fixed
to the Base of the Lower Jaw, most frequently a little
beyond the Masseter.

Among the Rodentia, it is continued to the Chin, to
which it 1s fixed. In other Mammalia, it varies a little
in its general appearance and attachment, according to
the nature of the Jaw, and of the motions it has to
perform,

Muscles about the Neck and Throat.—The place of
the Platysma Myoides is supplied by the Panniculus
Carnosus.

The Sterno-mastoideus is nearly as in Man, but is
blended in various ways with the Trapezius and Del-
toides. :

The Sterno-hyoid and Stemn-t]iyrnid Muscles arise
i common from the Cartilaginous Extremity of the
first Rib; but in the Lion, the origin of the former
extends in the Thorax, along the three anterior Bones
of the Sternum.

In the Seal, where the Anterior Extremity of the
Sternum 1s slender, the Sterno-hyoideus arises from the
first Rib.

The Stylo-hyoideus is perforated by the Digastricus
in the Ape, but not in other Quadrupeds.

In Quadrupeds possessing a Styloid Process, there s
a Muscle peculiar to them, termed Stylo-mastoideus,
which arises from the outer surface of the Mastoid Pro-
cess, and is fixed to the Styloid, which it raises out-
wards. Some Carnivora have also a small Muscle fill-
g the space between the Cornua of the Os Hyoides.

The
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The other Muscles connected with the Os Hyoides
vary in different Animals, according to the shape of the
Bone.

Muscles situated on the Inferior and Lateral Parts of
the Abdomen.—The Abdeminal Muscles differ from those
i Man chiefly in regard to their proportional length.
This difference 1s most remarkable in the Recti of
Carnivora, whiclr often extend as far as the Anterior
Extrémity of the Sternum. In such cases the Pyra-
midales are frequently wanting.

Muscles of the Parts of Generation,—see Articles
Parts of Generation.

Muscles situated within the Cavity of the Abdomen.
—The Fleshy part of the Diaphragm is generally broad-
er in proportion, and it has more extensive motion than
in Man, not being so firmly united to the Pericardium.
The Quadratus Lumborum, Psoas Parvus, Psoas Mag-
nus, and Iliacus Internus, are present in most Quadru-
peds. They differ only in proportion, which depends
upon the number of the Vertebre of the Loins, and
the length of the Os Ilium. |

Muscles situated upon the Inferior and Lateral Parts of
the Thorax.—The Pectoralis Major is for the most part
proportionally larger than in Man, and is divided into se-
veral portions, giving in some measure the appearance
of as many distinet Muscles. In Carnivora, the insertion
of the Muscles extends as far as the under part of the Hu-
merus. The Pectoralis Minor in Carnivorous Animals
and Ruminants, is wanting ; but in the Horse, its place
is supplied by another Muscle, though this is so con-

Vou. IV. E nected
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nected with the Pectoralis Major, as to go partly to the

Humerus.

The Subclavius, in the Ape tribe, is as in Man; in
Mammalia without Clavicles, it is wanting.

The Serratus Magnus is more extensive in the Infe-
rior Mammalia than in Man, being attached not only
to the Ribs, but to the Transverse Processes of the
Cervical Vertebra.

Museles situated between the Ribs, and within the Tho-
raxr.—The Intercostal and Sterno-costal Muscles are
nearly as in Man, only the latter Muscle is generally
larger, and may therefore act more powerfully upon
the Ribs.

Muscles situated on the Inferior part of the Vertebreae
of the Neck.—The Muscles on the inferior part of the
Vertebrae of the Neck are not materially different from
the corresponding Muscles of the Human Body, but
generally have their Fleshy Bellies proportionally larger
and more distinet.

Museles of the Spine and Superior Parts of the Trunk
in general.—In Apes, the Muscles of the Spine differ
only in the strength of their Tendons. In the other
Mammalia, they differ in the number of their attach-
ments, which depends upon that of the Vertebree. The
motions  of the Os Coccygis are much more visible in
the rest of Mammalia than in Man. The Tail, which
15 merely an elongation of it, can in general move
readily in every direction ; may even be turned upon its
own axis, or rolled spirally.

The Muscles of the Os Coccygis in Animals with
prehensile Tails are remarkably numerous, to assist

them
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them in climbing, as in the Monkeys and Opossums, or
i springing, as in the Kanguroo.

The Spine of the Horse is remarkable on account of
the great breadth of the Ligamentum Nuchs, which as-
sists in supporting the Head. There is likewise a pecu-
liarity of this substance in the Mole, where a large por-
tion of it is ossified, being employed in throwing up the
earth. ‘

The small Muscles of the Head exist in Quadrupeds
as well as in Man. In general, the Complexus has one
coutinued Fleshy Belly, though, in the Fere, there are
Tendinous Intersections through its whole length. The
Spienius is inserted into the Ligamentum Nuchaz i
such Animals as have this Ligament considerably raisec
above the Vertebre.

MUSCLES OF THE ANTERIOR EXTRE-
MITIES.

Muscles of the Shoulder.—The Serratus Magnus, Peg-
toralis Minor, and Subclavius, have been already taken
riotice of, :

In the dpe, the Trapezius resembles that in Munlg
but in other Quadrupeds, it is complicated with the
Sterno-mastoid and Deltoid Muscles, and in some with
the Levator Scapul, which has great variety, in the
number and insertions of its Tendon, in different Qua-
drupeds. _ _

In the Rabbit, a peculiar Muscle arises from the fore
part of the Spine of the Scapula, and is inserted into
the Claviclee. The Rhomboid in dpes is extended as

E2 fax
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far as the Oeciput. The Occipital portion of it, in
Carnivora, forms a Muscle termed Levator Scapule
Magnus. The Omo-hyoideus is wanting in Animals
which have no Claviele nor Coracoid Process, as in
Dogs.  'The Subclavius is present in Animals with, but
absent in those without Clavicles.

Muscles of the Arm.—All the Muscles of the Hume-
rus exist here, but with some variety. The Pectoralis
Major, as already mentioned, is generally more Fleshy,
and divided into different portions. The Latissimus
Dors1 differs littlee.  The Supra-spinatus, Infra-spina-
tus, Subscapularis, Teres Major, and Teres Minor,
differ chiefly in their proportions, corresponding with
the form of the Scapula. The Coraco-brachialis exists
in Quadrupeds in general ; but in those wanting the
Coracoid Process, it arises from the upper edge of the
Scapula. Monkeys have the Coraco-brachialis divided
into two portions, one of which extends along the whole
length of the Humerus.

Muscles of the Fore-Arm.—The Biceps and Brachialis
Internus are similar in Monkeys to those in Man, except
that the Brachialis arises almost as high as the Neck of
the Humerus.

In many Quadrupeds, as the Dog, Cat, Horse, &c.
the Muscle corresponding to the Biceps has only one
Head, which has no conneetion with the Coraco-Bra-
chiahs.

In Monkeys, the Triceps has an additional portion,
which arises from the Tendons of the Latissimus Dorsi
and Teres Major. In many other Animals, this fourth
portion is found. In Quadrupeds in general, the Ex-

' tensers
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tensors are complicated, and of great strength, corre-
sponding with the purposes required in their progres-
sive motion. In the Cetacea, where the two Bones of
the Fore-arm are not moveable upon the Humerus, the
Triceps is wanting. But the Anconeus is present in all
the Animals mentioned above.

Muscles of the Hand.— dApes have Supinators similar
to those in Man. The Dog and Cat have the Supina-
tor Brevis, but the Longus is wanting. They are both
wanting in Solipeds, Ruminants, and Belluw. The
Pronators are the same in dpes and Carnivora as in
Man. Solipeds and Ruwminants have no Pronators.
The number of Flexors and Extensors of the Hand is
nearly the same in Monkeys, and other clawed Quadru-
peds, as in Man. In Quadrupeds with a Canon Bone,
the Extensor Carpi Radialis is inserted into the fore
part of the Base of that Bone, which it extends; and
the Flexor Carpi Radialis is inserted into the back part
of the Base. The Flexor Ulnaris and Extensor Ulna-
ris are fixed to the Bone that corresponds to the Os Pi-
siforme. The three last Muscles are Flexors in these
Animals.

Muscles of the Fingers.—The Extensor Digitorum
Communis, in Quadrupeds with four Fingers or Toes
independent of the Thumb, has four Tendons, in Ru-
minants two, in Solipeds only one. The Extensor Pre-
prius Digiti Minimi, in Monkeys, sends Tendons to the
fifth and fourth Fingers; in Dogs and Bears, to the
fifth, fourth, and middle Fingers. In Solipeds, there
are two Extensors fixed to the first Phalanx of the T'oe.

ES3 In
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In Ruminants, this Musele extends the Outer Toe, and
the Extensor Indicis the Inner Toe.

The Extensor Indieis Proprius, er Indicator, in
Monleys, sends a Tendon to the fore, and another to
the middle Finger. In Dogs and Cafs, it is situated
as in Man. In Solipeds and Ruminants, it is wanting.

The Extensor Ossis Metacarpi Pollicis is similar, in
Apes and many other clawed Animads, to that in Man.
In Solipeds and Ruminants, it is fixed to the base of
the Metacarpal Bone, and forms the Oblique Extensor
of the Canon Bone.

The Extensor Primi Internodu is present in dpes,
Dogs, Cats, &ec. 'The Extensor Secundi Internodit
Pollicis is indistinct in Apes, and wanting in the Dog,
Cat, &c. 1In Solipeds and Ruminants, the two last-
named Muscles are wanting.

The Flexors of the Thumb, i clawed Quadrupeds,
are somewhat similar to those in Man. In Ruminants,
the Flexor Sublimis and Flexor Profundus of the Fin-
gers send each two Tendons to the Toes. In Solipeds,
there are two similar Muscles, but only a single Tendon
to each, the one also perforating the other.

MUSCLES OF THE POSTERIOR EXTRE-
MITIES.

Muscles of the Thigh.—1In the generality of Quadru-
peds, the Gluteus Medius and Minimus are large.

In the Horse, the Muscle corresponding to the Maxi-
mus in Man is the smallest of the three, and is almost

Aponeurotic.
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Aponeurotic. The Medius in that Animal is the Mus-
cle principally used in kicking.

In the Bear, however, the Gluteus Maximus is so
large, compared with the other Muscles, as to enable the
Animal frequently to put itself into the upright posture,

The Iliacus Internus and Psoas Magnus are general-
ly in proportion much longer than in Man, correspond-
ing with the greater length of the Pelvis. The Pecti-
neus, in the Dog, is peculiar for extending to the bot-
tom of the Os Femoris.

In the Cefacea, the Muscles of the Thigh are entirely
wanting.

Muscles of the Leg.—1In Apes, the Muscles here are
similar to those in Man, except that corresponding to
the Biceps, which has only a single Head. 1In the Ro-
dentia and Carnivora, the Extensors of the Knee
are smaller than in Man, while the Flexors are
stronger, corresponding with their purposes of waiking.
The Sartorius and Gracilis form the anterior edge of
the Thigh. In all Quadrupeds, the short head of
the Muscle analogous to the Biceps is wanting ; but
the single head not only covers a great part of the
outer side of the Thigh, and is inserted into the
Fibula, but gives Fibres to the whole length of the
Fascia Lata, and performs the office of an Exten-
sor of the Thigh. In all Quadrupeds, the Gracalis is
large ; the Semimembranosus and Semitendinosus,
which are never wanting, are inserted so much farther
down the Tibia than in Man, as to keep the Limb in
a state of semi exion. Thisis found to be a principal
cause in preventing Quadrupeds from walking in an

E 4 erect
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erect attitude. The other Muscles are nearly as in
Man.

Muscles of the Foot.—The Gastrocnemius is always
present, but the Soleus is smaller than in Man, and 1s
remarkably slender in Solipeds and Ruminants. In
Monkeys, the Plantaris is continued over the Os Caleis,
to the Aponeurosis Plantaris. The Tibialis Anticus, in
Animals which have no Great Toe, as the Dog and
Rabbit, 1s inserted mto the first of their Toes. In So-
lipeds and Ruminants, it is inserted into the Base of the
Canon Bone. The Tibialis Posticus, in Animals desti-
tute of a Great -Tnc, is anserted into the first Toe. It
is wanting i Quadrupeds with Canon Bones. The
Peroneus Longus, in the Ape kind, is peculiar for
drawing the Great Toe towards the other Toes. In
Animals without a Great Toe, it i1s inserted into the
Metatarsal Bone of the first Toe. In Ruminants, it
crosses over the Joint of the Canon Bone, to be insert-
ed mto the first Os Cuneiforme. The Peroneus Brevis
and Tertius, in clawed Animals, are as in Man. The
Horse has but one Peroneus. In Ruminants, the Pe-
roneus Brevis is wanting.

Muscles of the Toes.—Monlcys have two Extensors
of the small Toes ; but, besides an Extensor Pollicis,
there is an Abductor Longus Pollicis, which is peculiar
to this tribe of Ammals.  Other digitated Animals
have the same number as in the Human Body. The
Extensor Pollicis is wanting in Animals destitute of a
Grea: Toe, as the Dog-and Rabbit. In the Sofipeds and
Ruminants, the Fleshy Fibres arise from the Canon
Bone, and are inserted into the Tendon of the Exten-

sor
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sor Longus, of course supplying the place of the Ex-
tensor Digitorum Brevis.

In Ruminants, there is an Extensor Proprius analo-
gous to the Extensor Pollicis; but in Solipeds, it is
wanting.

In Monkeys, the Aponeurosis of the Sole, continued
from the Plantaris, must affect the Metatarsal Bones,
into which it is inserted. The long and short Flexors
of the Toes are confusedly connected to each other,
and to the Bones of the Foot and Toes. The Massa
Carnea is attached not only to the Flexor Longus
Digitorum, but to the Flexor Longus Pollicis. In
other Quadrupeds, the Flexor Brevis Digitorum is
wanting, but its place is supphed by the Plantanis,
which is proportionally strong, and has its Tendons
perforated by those of the Flexor Longus, the number
of which is equal to the number of the Toes.

Though the Great Toe is wanting in these Animals,
they have a Muscle analogous to the Flexor Longus
Polheis, the Tendon of which 1s united to that of the
Flexor Profundus.

or
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OF THE COMMON INTEGUMENTS.

The Integuments in Mammalia consist of the same
number of Layers as in Man; but these vary not only
m different Species, but m different parts of the same
mdividual.

The Cuticle 1s more or less dry, according to the ele-
ment in which the Animal lives, being like horn in
those that live in the Air, and more of a Mucilaginous
nature in such as inhabit the Water. In general it 1s
uniform in its texture, but is often marked with lmes
corresponding with inequalities of the Cutis Vera. In
particular parts of some Animals, as m Apes and Ba-
boons, in the parts on which they sit, it is remarkably
thick, while in the points of their Fingers it is thin and
delicate. 1In some, as the Elephant, it forms a horny
covering. In some, it is detached from the Skin in the
form of scales; in others, it comes off at the same sea-
son with the Hairs. In the Cefacea, it is remarkably
smooth, being always covered with an oily matter,
which defends it from the water in which it is constantly
immersed.

The Corpus Mucosum varies in thickness in different
Animals,
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Animals, and sometimes in different parts of the same
individual. In the Cefacea, it is thicker than in any
other Animal. The colour of this substance is also very
variable. In some Apes, it is white on the Cheeks; in
others, it is of a violet or carmine colour on the Nose
and Buttocks. On the Belly of the Whale, it 1s of a
silver white. A connexion also is observed to subsast
between the colour of this substance and that of the
Palate and Iris.

The Cutis 1s more variable in its thickness than the
Cuticle. In the Wing of the Ba¢, it is remarkably
thin. In most of the Bellue, as the Elephant and
Rhinoceros, itis of great thickness, but much more so
on the Back than the Belly. In these Animals, it is
deeply fissured. The Cuticle, here also very thick, fol-
lows the fissures to their bottom.

The Nervous Papille of the Skin are nearly of a si-
milar nature in all the Mammalia to those in Man, and are
also most distinet in parts most susceptible of touch. Their
figures vary considerably, but their structure is nearly
the same, as may be seen by macerating them for some
time in water. ‘They are very apparent in the Snout of
the Mole, Hog, Elephant, &c. and on the Fingers of
the Monkey tribe. 'They have a thread-like form on
the Paws of the Bear, and some of the other digitated
Animals. 'They have an elegant appearance at the
Teats of the Balena, or true Whale ; and are very dis-
tinct on the Tongue of the Solipeds and Ruminants,
and in the Wings of the Bat.

A siath sense has of late been aseribed to the Nervous
Papille in the Skin of the Baf, which is found to pre-

vent
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vent the Animal from coming against external objects,
even when the Eyes, Ears, and Nose are shut. This
is considered to be partly owing to the Nerves which are
so plentifully dispersed between the Integuments of the
Wings, and is imagined to be something similar to that
sensation by which a blind person discerns, by the
Hands and Face, his approach to a wall, or to the
door of a house, &e. before he touches them, and mere-
ly by the shock given to the air.

The Cellular Substance in Mammalia 1s, as in Man,
commonly filled with I'at, the consistence of which va-
ries according to the Species, and the state of the Body.
In Ruminants, it i1s of a firm consistence, and forms
the Tallow. In the Pig, 1t is thicker and more nni-
form, and has the name of Lard. In the Cetacea,
where 1t forms the Blulber, it is still thicker than m the
Hog, but is so fluid, that on a cut being made into the
Skin, and without any pressure being applied, it runs
in the form of Oil. In this last tribe of Animals, it
renders the Body specifically lighter, while, at the same
time, it prevents the coldness of the water from affect-
ing the Blood, which is found to be about the heat of
the rest of the Animals of this class.

The surface of the Skin of Quadrupeds is lubricated,
like that of the Human Body, by an unctuous matter,
which defends it from the aetion of the surrounding
element, and which, in the Dog kind, must supply the
want of sweat, that excretion, 1 these Animals, in
some measure passing off, or at least its want being
supplied, by a free discharge from the Saliv ary Glands

In many, as the Horse, a lubricating liquor 1s pro-
duced,

B .
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duced, which covers the Skin, and extends along the
Hairs; or a greasy matter is discharged from visible
Follicles on certain parts, as in the Axille and Knees
of the Animal just mentioned. Glandular Follicles are
in some collected into masses, and appear in eertain
parts of the Body, as in the Groins.

The secretions from the Skin, in some of the Mam-
malia, have peculiar smells, by which one Animal can
follow the track of another, or the Dog even trace the
footsteps of his master.

Under the Common Integuments is the Panniculus
-Carnosus, which has already been taken notice of in the
description of the Muscles.

All Quadrupeds have Hairs more or less numerous,
or something of a similar nature, to protect them from
the effects of the weather, or from external injury, or
to serve as orpament. They are commonly in greater
abundance on the upper, than the under parts of the
Body, and, as in Man, they are implanted in the true
Skin, and sometimes go as deep as the Panniculus Car-
nosus.

The form of the Hair is commonly cylindrical, asin
the Horse, but sometimes is flat, as in the Toes of the
Ornithorrynchus and common Porcupine, Whiskers of
the Seal, and Tail of the Hippopotamus; or they are
curled and waving, as in many Ruminants.

The texture 1s affected by climate and manner of life.
They are long and stiff in northern regions, as in the
Hog of Siberia, and Sheep of Iceland ; fine and silky
m southern parts, as in the Dog of Malta, Cat, Rabbit,

and
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and Goat of Angola; thin, or almost wanting, as i
the Dog of Guinea, and Skeep of Affica.

The colour of the Hair is for the most part nearly
the same with that of the Corpus Mucosum; but the
colour is observed to reside under the Cuticular Cover-
ing, and not in the Pith or Medulla. Some of the
larger Bristles, as the Whiskers of the Cat, have a
small Canal internally, while the Prickles of the Hedge-
hog, and Quills of the Porcupine, are furrowed on the
surface, and are filled with a white substance inter-
nally.

In some Animals, as the Sheep, the Skin is covered
with Wool in place of Hairs; in the Martin, Her-
mine, &c. with a silky stuff, which forms the Furs; orin
the Pig, with Bristles ; or in the Hedge-hog, with Spines
or Quills; or in the Armadillo, with hard Plates laid
like tiles on a roof, &c. Animals are commonly born
with Hairs upon them, thouglr in some they are not
observed till a certain period of life, and then only on
certain parts of the Body. The Hairs in Mammalia
have nearly the same component parts, and grow in the
saine manner, as in Man.

The forns are found chiefly on the Heads of Rumi-
nants, though, on particular parts of the Body, in
many other Animals. They are commonly formed on
Processes of the Frontal Bone, and grow frem the
base at an early period of life. The Skin of the part
which, by its protrusion, is afterwards to form the
Horn, becomes callous, then gradually changes into
Horn.

In some, as the Ox, the Horns are round ; in others,

as




Pacer L] OF MAMMALIA. 79

as the Sheep, they ave flat, and they form different cur-
vatures according to the kind. Between the Process of
Bone and the Horn covering it, a soft Vascular Sub-
stance is interposed, which, while it nourishes the out-
side of the Bone, produces the Horn in successive
Layers, sent off upon the internal surface. As the Ani-
mal advances in life, Furrows extend across the root of
the Horn, from which; by éxperience, the age of the
Animal can nearly be known. The Horn of the Rhi-
noceros only differs from that of Ruminants, in being
situated over the Bones of the Nose, in appearing to
take its origin from the Skin, and in having no Osseous
matter within.

The colour of the Horns, as of the Hair, depends
upon that of the Corpus Mucosum. In their consist-
ence they are solid, insensible, and of a Fibrous tex-
ture ; the Fibres bearing a considerable analogy to the
Hairs, as may be more distinctly seen in the Horn of
the Rhinoceros. They are more or less transparent ac-
cording to their thinness. When artificially softened
by hot water, &c. they may be bent in any direction,
and moulded into any form.

The Antler of the Stag differs from Horn, in grow-
ing from its extremity, and not from its base; in being
covered, at a certain period, with Hairs; and_in being
deciduous. It is a real Process of Bone, appearing,
when fully grown, a continuation of the Os Frontis,
and is covered, during the time of its growth, with =
Periosteum and a hairy Skin, which is very Vascular;
the Vessels passing through an Osseous circle at the

root
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root of the Antler. The growth is commonly finished
before the end of the third month.

When it is completely formed, it loses its covering of
Skin and Periosteum, in consequence of the Vessels at
its root being obstructed, and remains afterwards quite
hare ; and no distinction ean now be observed, but an
irregular projection of a cirecular form at its base.

When it drops from the Head, the Integuments
close over the Bone with which it was connected, till
the period of its renewal returns, when a Process pro-
jects, and forms the succeeding Antler, which is always’
found to be longer than the preceding one. It is also
observed, that the Branches of the Carotid Artery,
which supply this substance, are dilated during its
growth, but return to their former dimensions when it
has acquired its full size.

The Nails and Clazes cover the last Phalanx of the
Toes of Quadrupeds, and are of the same nature, and
formed after the same manner, as Horns. They grow
from the base to which the Integuments are fixed, and
commonly cover the upper part of the Toes; but in
some, as the Squirrel, Rat, &e. they entirely surround
them. They belong to Quadrupeds in general, and
are orginally formed before the birth of the Animal.
Their colour, as in the Horns, depends upon that of
the Corpus Mucosum.

They serve for rubbing, scraping, and for catching
the prey, and, in general, for protecting the extremities
of the Toes.” They have no sensibility but at their roots.
‘T'hey are wanting in those Animals which do not use
the Toes for walking, or for laying hold of the food.

In
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In such Animals as frequently dive or swim, the
Toes are inclosed in Membranes. In the Cefacea, they
are concealed under the Skin, and form the Fins.

All Ruminants, and many of the Bellue, have two
Toes inclosed in triangular Hooves, forming a mould
on which they walk. Solipeds have but one Toe,
the last Bone of which is inclosed in a semicircular
Hoof, which supports them in walking. This is com-
posed of a horny covering, similar in its structure and
formation to the Hooves of Ruminants ; but it incloses
the whole Bone. The internal surface 1s formed into
numerous Laminge, which have intermediate Layers of
Vascular matter for their nourishment. In the mferior
part of the Hoof, there is a soft matter full of Nerves,
and very sensible when punctured.

Besides the parts mentioned above, there are others
connected with the Common Integuments, destined for
the secretions of peculiar fluids. These occur in cer-
tain Genera and Species belonging to particular classes
of Animals. ,

In the Temple of the Elephant s a Gland, from
which a duet runs downwards and forwards, and ter-
minates half way between the Eye and the Ear ; through
this, in both sexes, but more especially in the Male,
a brownish liquor is discharged upon the Skin at rutting-
time. |

In the Deer, Antelope, and Hare, are Membranous
- Sacs, with Follicles opening into them, placed in a Sub-
orbitar Fossa of the superior Maxillary Bone. From
these a Viscid, Adipose, dark Fluid is discharged through

Vou. TV. F a
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aclift in the Skin. This liquor was formerly supposed to
have some relation to the Tears.

In the substance of the Prepuce of the Glans of the
Penis and Clitoris, in many of the Glires and Carnivo-
ra, as the Rat, Lion, Civet, &c. are two sets of Glands,
termed Preputial, one consisting of simple Follicles, the
other of Conglomerate Glands. Each sends out a
Duct, which discharges a Sebaceous matter, to defend
the parts near them. In the Prepuce of the Beaver
are similar Glands, which furnish the Castor. They
form a mass, that has a bag near it which contains this
substance, and opens at each side of the chink common
to the Anus and Penis. In the male Musk Goat,
(Moschus Moscifer), are parts similar, and similarly si-
tuated, to those of the Castor. - They are of an oval
form, and are full of Follicles, which separate the
Musk. .

In the Hare, and the greater part of Ruminants, arc
Glands under the Skin of the Groin, and therefore
termed fﬂgﬂfﬂaﬂ, which secrete a Sebaceous foetid sub-
stance, and send it into Cavities from which 1t is dis.
charged by an orifice at each side of the Prepuce.

In many of the Glires, but especially in Land and
Amphibious Carnivora, as the Badger, Civet, Pole-cat,
Dog, Fox, Lion, &ec. peculiar Glands and Bags are
found near the outer end of the Rectum, and therefore

called Anal. They are commonly of a spherical shape,

and have a single orifice frequently ending at the side of

the Anus. They secrete a matter of various colours,
but commonly yellow or brown, of a strong disagree-
able smell. In the Badger, Pole-cat, and Fowx, the

smell

Y
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smell is remarkably strong; and some of the Weasel
tribe in America, as the Skunk and Sgquash, are ob-
served, upon being pursued, to pour out the contents
of these Bags so profusely, that their followers cannot
approach them.

The matter secreted in these Bags may be excremen-
titious in some Animals; but in others, it appears to
[ubricate the Skin, and defend it from being injured by
the Faeces.

The Badger, Opossum, and other Marsupial Animals,
have Pouches on the Abdomen, lined with fine Hair,
and discharging from their surface secretions of a Seba-
ceous nature, which, when recent, have a disagreeable
odour, but are found, after being dried, like the Scent
Bags in many other Animals, to acquire an agreeable
musky smell.

Over the Sacrum of the Aper Moscifer, or Mexican
Hog, there is a Gland termed Dorsal, some inches in
length, and lobulated, from whick a Duct opens on the
Skin, and pours out a liquor which also has a musky
smell.

In the Feet of several Ruminants, especially in Sheep,
are Glandular Cavities, lined with Hair, and sending
out an Excretory Duect, which opens at the janction of
the Hooves.

g OF
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OF THE BEAIN.

Tux Brain in Mammalia completely fills the Cranium,
and has nearly the same parts as in the Human Bo-
dy; but there are certain peculiarities which distin-
guish the Brain of all other Animals from that of
Man. These consist chiefly in its being much smaller
in proportion to the Body, and also to the Cerebellum
and Spinal Marrow, but more particularly to the
Nerves arising from it. To this last circumstance there
are no exceptions, though there are several to the
others. Some of the Ape and Mouse kind equal Man
in the proportion of the size of the Brain, and certain
Birds surpass him; but, according to SoEMMERRING
and ELBE, the size of the Brain, to the Nerves arising
from it, bears an exact ratio to the faculties of the Ani-
mal’s Mind ; and though, in some small Animals, the
Brain is proportionally larger to the size of the Body
than in Man, yet all, even the Monkey tribe, are far
inferior to him in respect to the proportion between the
Brain and Nerves.

It is difficult to ascertain the exact proportion the Brain
bears to the rest of the Body, on account of the diffe-

rent
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rent states of fatness and leanness of the Ammal; but,
taking things in a very general way, it is found that
small Animals have the Brain largest in proportion.

The largest Brain SoemmerrinG found in the Horse
weighed 1 lb. 4 oz. while the smallest in Man was 2 Ib.
5% oz.; yet the Nerves in the former were ten times
larger than those in the latter.

Dr Moxro found the Brain in the Oz only one-fourth
the weight of that of the Human Brain, while the
weight of the Body of the former was six times greater
than that of the latter ; or, the Human Brain is twenty-
four times greater in proportion to the weight of the
Body, than that of the Oa.

In Man, at different times of life, its weight varies
from a 22d in a young person, to a 35th of the Body
in a Subject advanced in life.

In the Ourang-outang, it is a 48th; in other dpes, it
varies from a 22d to upwards of a 100th ; in the Mouse,
it is a 41st; in the Rat, a 76th; in the Hare, a 228th;
in the Mole, a 86th; in the Dog, from a 47th to a
305th ; in the Cat, a 94th; in the Bear, a 265th ; m
- the Horse, a 400th ; in the Oz, an 860th ; in the Hog,
from a 412th to a 512th ; in the Dolphin, from a 25th
to a 102d ; in the Porpoise, a 91st.

The proportion which the Cerebrum bears to that of
the Cerebellum is as follows: In Man, as 6 to 1; in dpes,
from as 6 to 1 to as 14 to 1; in the Mouse, as 2to 1;
in the Rat, as 32 to 1; in the Hare, as 6 to 1; in the
Mole, as 4% to 1; in the Dog, as 8 to 1; in the Cat, as
6tol; in the Horse, as Tto1; in the Oxr,as9to 1;

in the Sheep, as 5 to 1.
F8 The
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The proportional breadth of the Brain to that of the
Medulla Oblengata, is, with few exceptions, greater in
Man than in other Mammmalia. In Man, 1t 1s as 7 to
15 in Apes, from as 4 to 1 to as 5 to 1; in the Dag, as
11 to 6; in the Cat, as 11 to 4; in the Horse, as 21 to
8: in the Ox, as 1310 5; in the Deer, as 5to 25 n
the Dolphin, as 13 to 1.

The Falx of the Dura Mater, in Mammalia, is
smaller in proportion than in Man; the Hemispheres
being less in danger of mmjuring each other. It is
of different breadths in different Animals. In a
few individuals of the class, as the Ornithorrynchus
and Porpoise, it is partly Osseous. The Tento-
rium in Quadrupeds is proportionally broader than
imm Man; and in many, particularly the Carnivora,
it contains in its substance a plate of Bone. In the
Cat and Bear kind, this plate is in one piece ; in the
Horse, Dog, and Seal, in three. The Osseous Tento-
rium 1s commonly considered as obwiating the effects of
concusgion, though it is found in some Animals of slow,
as well as in those of quick motion. The Falx Minor
15 wanting in Quadrupeds. The other two Membranes
of the Bran are similar to those in the Human Spe-
cles.

The form of the Brain varies in different Animals.
In the dpe tribe, it is oval, as in Man; in Carnivora,
and some others, as the Hare and Rabbit, it is narrower
anteriorly ; others have the Cerebrum almost round.
In the Dolphin, it is remarkable, in being twice as
broad from one side to the other, as from before back-
wards.

The




Part 1] OF MAMMALIA. 87

The Lobes of the Brain, particularly the Lateral,
are not so prominent in other Animals as in Man,
though there is considerable variety here among diife-
rent individuals. In the Ape, there are Posterior
Lobes, and these lie over the Cerebellum, as in the Hu-
man Body; but in other true Quadrupeds, the Poste-
rior Lobes, strictly so called, are wanting; the Cere-
bellum lying exposed behind the Cerebrum. In the
Dolphin, the Cerebellum 1s covered by the Cerebrum.

The circumvolutions of the Brain are not so deep in
other Mammalia as in Man, and they are generally less
numerous. In the dpe, they are much fewer. In the
Rodentia, as the Mouse, &c. there are, in general, no
distinctly marked convolutions ; though they are nume-
rous in Carnivora, Solipeds, and Rwminants.

In all Mammalia, the Cerebellum is marked nearly
as in Man, with T'ransverse Fissures, which, in Carni-
vora, Solipeds, and Ruminants, divide it into Lobules,
forming Convolutions somewhat as in the Cerebrum ;
but these vary much in different Animals. The middle
Lobes of it are proportionally larger than in the corre-
sponding parts of the Human Body.

The Cortical and Medullary parts of the Brain are
similar to those in Man. The Corpus Callosum, Cor-
pora Striata, and Fornmix, vary only a little in their
breadth, the last frequently covering a wns:derable por-
tion of the Optic Thalami,

The Lateral Ventricles have no Digital Cavities, in
consequence of the absence of the Posterior Lobes.
The Cornua Ammonis aie, in general, larger in pro-
portion, but they are not so prominent on the surface.

F 4 In
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In the Horse, Ox, Sheep, &ec. the third Ventricle
forms a sort of circular passage, which surrounds the
Commissura Mollis of the Optic Thalami. The fourth
Ventricle has nothing remarkable about it ; the Arbor
Vitze, in the substance of the Cerebellum, has a consi-
derable resemblance to that in the Human Brain.

The Tubercula Quadrigemina are larger, hence bet-
ter named Nafes and Testes in the Quadruped, espe-
cally in Herbivora, than in Man, though they are
more nearly of the same size in the Ape. The Nates
are Cortical, and the Testes Medullary externally, as in
Man. In Carnivorous Animals, the Testes are gene-
rally larger than the Nates. In the Dolphin, they are
triple the size. In Herbivora, the Nates, on the con-
trary, are much larger than the Testes, and are of a
round form. The Pineal Gland, in Quadrupeds, is si-
milar to that in Man, but is generally more conical and
pointed. The Acervulus Cerebri, so frequently occur-
ring in, or near, the Pineal Gland in the Human Brain,
is seldom met with here. It has been seen in some of the
Pecora, as the Fallow Deer and Goat.

The inequalities at the Base of the Brain are much
less considerable than in Man. The Tuber Annulare
15 less prominent. 1In Carnivora, there are two Cor-
pora Albicantia; in Herbivora, there is only one of these
bodies. The Corpora Pyramidalia are considerably
longer than in the Human Species. .

Oxr
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OF THE CEREBRAL NERVES.

There is nothing very particular in the origins of the
Cerebral Nerves within the Cranium, excepting the Ol-
factory. These, inthe Ape tribe only, resemble those in
Man. In other Quadrupeds, they form two large Emi-
nences, termed Processus Mammillares, which are chiefly
of a Cineritious nature, and fill the Fossa of the Ethmoid
Bone. They are remarkable for their size in Herbivo-
rous Animals. Each contains a Cavity, which commu-
nicates with the anterior part of the Lateral Ventricle
of that side by a small passage ; of course, there are six
Ventricles in proper Quadrupeds.

This circumstance gave rise to the ancient opinion, of
the first pair of Nerves conducting the Pituita from the
Brain to the Nose.

The number of the Nerves from the Brain is the
same as in Man. They vary chiefly according to the
form and extent of the parts on which they are dis-
persed.

From the First Pair, numerous Fibrille come off, to
be distributed upon the different parts in the upper por-
tion of the Nose. In the Sheep, there is also a Branch,
arising, within the Cranium, from the upper part of the
Trunk of the Nerve. Inthe Dolphin and Porpoise, the
Olfactory Nerve is entirely wanting.

The Optic Nerves are conjoined as in Man, but they
appear to be still more intimately incorporated. In
large Animals, the Fibrillee composing these Nerves are
so separated from each other by the Pia Mater, that

after
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after the Medullary Substance is dissolved by macera-
tion, the remaining parts, by being inflated, appear like
so many distinet Canals. _

The Third Pair goes through a hole appropriated to
it, when there is no Sphenoid Fissure, either singly,
or in company with some of the other Nerves of the
Lye, and is distributed as in Man.

The Fourth, also, 15 as in Man.

The Fifth, as in the Human Species, is also divided
into three Branches, and these are larger or smaller,
according to the form of the different parts of the Face.
In Carnivorous Animals, as the Tiger, the second and
third portions of this Nerve appear to be uncommonly
large.

The Sixth Pair, as in the Human Body, is bathed
im Blood ; and, while in the Cavernous Sinus, it is con-
neeted by one, two, or more Branches with the Great
Sympathetic.

“The Seventh, as in Man, divides into the Portio
Dura and Portio Mollis.  The former differs according
to the form and extent of the different parts of the
Faee upon which it 1s dispersed. The Portio Mollis, as
in Man, is entirely spent in the Labyrinth of the Ear.

The Eighth and Ninth are dispersed nearly as in
Man.

The Great Sympathetic Nerve has pearly the same
connexion in the Cramium with the Fifth and Sixth
Puirs,—the same connexion in its course with the
Nerves near it,—and forms the same kind of Ganglia,
as in Mano; only varying a little in the number of
Filaments sent off, or in the form of the Ganglia.

SPINAL
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SrivaL Marrow aAxp VERTEBRAL NERVES.

The Spinal Marrow is covered by the same Mem.
branes, and divided into two Lateral Cords in the same
manner, as in the Human Body. The division into
two Lateral Portions is still more distinctly marked than
m Man. The number of the Nerves coming off from
the Spinal ~ arrow is equal to that of the holes between
the Vertebrae ; and they arise in a similar manner as in
the Human Subject.

The Cervical Nerves are seven in number on each
side in Mammalia in general, besides the Occipital and
Accessory Nerves. The size and extent of the Branches
of these Nerves vary according to the nature of the
parts which they supply. The Brachial Plexus is
produced by the three last Nerves of the Neck, and
first of the Back. They consist, as in Man, of a num-
ber of large Trunks, variously disposed, according to
the shape and size of the anterior extremity. The Dia-
phragmatic Nerve is quite similar to that in Man.

The Dorsal and Lumbar differ only in number from
those in the Human Body, and they may be known by
attending to the number of the Vertebra,

Of the Pelvie and Caudal Nerves, the former 1s as in
Man, the latter go from the Vertebral Canal, by the
Foramina between the first pieces of the Caudal Verte-
brae, to be dispersed upon parts at the root of the Tail,
and upon the continuation of that substance.

The Nerves of the Posterior or Abdominal Extremi-
ties form a Plexus, of which the Cords, and their dis-

tribution, are nearly as in the Human Species.
; or
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OF TJIE EYE.

Avr Mammalia have two Eyes. They are largest
proportion in small Animals, excepting in such as live
much under ground, as the Mole and Shrew, in which
they are quite diminutive.

In the dpe kind, their direction 1s forward as in Man,
but they are closer together. In other Quadrupeds,
they are placed laterally, and proportionally more dis-
tant from each other.

In Man, and in the Ape tribe, the axis and diameter
are nearly equal to each other. In the greater number
of Quadrupeds, the axis is rather less than the dia-
meter. In the Cetacea, it is found to be nearly as two
to three.

Eye-lids are common to all the Animials of the class,
but the under one, in most Quadrupeds, wants Cilia.
In most of the Ape tribe, in the Elephant, &c. they ave
present in both Eye-lids. The Secbaceous Follicles are
very distinet in the larger Mammalia, as the Oz, &c.
The greater number of Quadrupeds have a third Eye-
lid, termed Membrana Nictitans, or Palpebra Tertia
vel Znferna. Tt is of a thick substance, and crescentic

form,
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form, is placed at the inner corner of the Eye, and va-
ries in size as circumstances may require. In many, it
is only a partial covering. In the Lion and Cat tribe,
Elephant, Seal, &c. it goes over the whole anterior part
of the Eye. In Man and Apes, there is only a Rudi-
ment of it. In the Cefacea, it is wanting.

The Caruncula Laerymalis is observed in some, as
the hooved Amnimals; but in others it appears to be
wanting.

The Lacrymal Gland exists in almost all the Animals
of the class, and has nearly the same situation as in
Man. In some, as the Ruminants, it 1s divided into
Lobes. In the Hare and Rabbit, it is so large as to
cover a great part of the Eye. The Ducts of this Gland
are numerous, and, in larger Quadrupeds, can be
readily seen passing through the upper Eye-lid.

Besides the Lacrymal Gland, several Quadrupeds have
an additional substance, termed Glandula Harderi. 1t
exists in some of the Glires, in the Carnivora, Rumi-
nants, and Belluw. In Ruminants, it is situated at the
inner angle, and discharges a whitish humour, which
passes by an orifice under the Palpebra Tertia.

The Puncta Lacrymalia are in general the same as in
Man. In the Hare, Rabbit, and some others, in place
of Puncta, there is a slit under the Palpebra Tertia,
opening into the Lacrymal Duct. In Sheep, the Puncta
join into a long Nasal Duct, which terminates near the
bottom of the Nose.

Some of the Ruminants, as the Deer and dnielope,
are remarkable for the Larmiers, or Fosse Lacrymales,
which are small Cavities upon the Cheek under the Eye-

lids,
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lids, and communicate by a Groove with the inner
angle of the Eye.

In the Elephant, the Lacrymal Organs have not been
found ; and in the Cetacea, as m most Animals living
constantly in the water, they are wanting.

The Tunica Conjunctiva agrees, in general, with that
in Man, varying only 2 little in colour over the Tunicz
Sclerotica.

The Cornea, in Quadrupeds, is not quite circular,
being somewhat wider in a transverse than in a longitudi-
nal direction. It varies a little in convexity in different
Animals, and also in its proportion with respect to the
Sclerotiea. T all it i1s composed, as in Man, of trans-
‘parent thin Membranes, closely united.

The Iris exhibits great variety in colour in different
Animals. Each Species, in the wild state, is observed
to have a fixed colour: but this varies in domes-
tic Animals, though less than in the Human Spe-
cies, These variations are found to correspond, in
some measure, with the colour of the Hair; and in
party-coloured Animals, a mixture of colours has been
observed in the Iris. A Fibrous structure appears in
the Iris of some Animals, as the Ox, which Dr Moxro
thinks, if Muscular, may affect the Pupil. Brumex.
BacH has not been able to discover true Muscular
Fibres in the Iris even of the Elephant and Whale.

The motions of the Iris in the whole Animals of this
class are involuntary. 'The form and size of the Pupil
correspond with the Animal's manner of life. In the
Ape kind, and many Carnivora, it is round as in Man.
In Solipeds, Ruminants, and Cetacea, it is transversely

oblong.
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oblong. In the Cat kind, it forms an oval, placed in a
vertical direction, and, in a strong light, is contracted
almost to a line. The size of the Pupil is in propor-
tion to the quantity of light wanted. Night-watching
Animals, as the Cat tribe, have it contracted through
the day, and dilated through the night, to receive a
sufficient quantity of light.  In the Feetus, at an early
period of Gestation, the Pupil is covered with a Mem-
brana Pupillarrs, as in the Human Species.

The Sclerotis, in most of the Mammalia, corresponds
m texture with that in Man, and, as in the Human
Eye, is thinner at the anterior than posterior part. In
the Seal it is thick and firm, except at its middle, where
it 1s so thin and flexible, as to influenece what are termed
the Internal Changes of the Eye. In a Whale of or-
dinary size, where the Eye is only equal to the bulk of
an Orange, the Sclerotis is fully an inch thick at its back
part, but thinner and more yielding anteriorly, which
may in some measure answer' the same purpose with the
flexibility in the middle of the Sclerotica of the Seal.

The Cornea, in the Whale, is received into a Groove
of the Selerotic; but in the other animals of this class,
there is considerable variety in the attachment of these
Coats ; thﬂugh in all, 1t appears they can be separated
from each other by maceration.

The Choroid Coat and Ciliary Processes exist in all
the Animals of the class; and both of these parts, as
well as the back of the Iris, are generally lined with a
Pigment, which, in the dpe kind, is brown or black,
as in Man. The Ciliary Processes, and their Vascu-
lavity. ave very conspicuous in some of the larger Ani-

mals
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mals of this class, as the Leopard, Horse, Ox, Whale,

&e.
In some of the Glires, as the Hare and Rabbif, and

in the Carnivora, Solipeds, Ruminants, Belluee, and the
Cetacea, there is a real Pigmentum Nigrum at the fore
part of the Eye; but at the Back and Temporal Side,
the colour 1s brilliant, and 1s termed Tapetum Lucidum.
This is wanting, however, over the entrance of the
Optic Nerve. In the Horse, Goat, and Deer, the Ta-
petum is of a silver blue, changing nto violet. In the
Oax, 1t 1s green, changing into a sky blue; in the Sheep,
green ; in the Cat kind, Bear, and Dolphin, pale yellow ;

m the Badger, Dog, and Fox, it is blue, changmg into

white. In general, the paint 1s brightest in night-
watching Animals, the brightness reflecting more light
upon the Retina. Wherever the Pigmentum exists in
the Eye, it is of a black colour where it lines the fore
part of the Choroides and back of the Iris.

In some entirely white Animals, as the White Rabbit,
White Mouse, &e. there is no paint upon the inner side
of the Eye; in such cases, there is a great degree of
redness, owing to the Blood-vessels of the Choroides
shining through the Retina and Humours; where,
however, there is the least spot of a dark colour, this
1s not always observed.

The Optic Nerve commonly passes through a Cribri-
form part in the bottom of the Eye, and has in gene-
ral the same appearance, and same kind of termination,
as in the Human Subject. In some Animals, as the Hare
and Rabbit, the Nerve goes, without dividing, through
the Sclerotis and Choroides, and forms a sort of Cup,

from

s
it e .~




Pant 1.} OF MAMMALIA. 07

from the edges of which the Retina arises, having Me-
dullary- Fibres in it, and ﬂ'hC'SE running chiefly in a
transverse direction.

The Foramen Centrale, of spot seen in the Retina
near the axis of the Human Eye, has been observed in
several of the dpe tribe, where the Eyes are placed
riearly in the same dirvection as in Man.

The Lens, in all Quadrapeds, is divided into two
spherical segments ; the posterior s generally the more
convex of the two. In Man, the Lens is found to be
proportionally the least and flattest. Of all other
Mammalia, Brumexeaca found it proportionally the
greatest in the Opossum, and the least in the Whale.
In some Quadrupeds, it is of a much rounder form
than in the Human Body. In the Cefacea, it is nearly
spherical. The proportion of the axis to the diameter
has been observed to be, in Man and the dpe tribe, as
1to2; in the Doz, as Tto 9; in the Horse, as 2 to
S;: mthe Or,as 5to 8; and 1n the Whale, as 13 to
15. The other Humours of the Eye have nothing par-
ticular in them. The proportions of the three Hu-
mours, the Aqueous, Crystalline, and Vitreous, mea-
sured on the axis of the Eye, are in Man, 5, 4, 15; in
the Dog, 5, 8, 8; in the Horse, 9,16, 18; in the O,
5, 14, 18.

Of the Muscles of the Eye.~Those i the dpe kind
are the saime as in Man. In other Quadrupeds, the
Eye has a peculiar Musele, termed Suspensorius, whicly
may assist the others according to the direction of its
Fibres. It arises, with the straight Museles, from the
edge of the Foramen Opticum, and, rnning between

V-ur.. I"; (x []13,.‘,{:_
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OF THE EAR.

TIIE Organ of Hearing exists in all the Animals of
the class, and the External Far in most of them; but
there are several individuals in which the latter is defi-
cient, as those which live much under ground, as the
Mole, or m the water, as the Ornithorrynchus, most
Seals, the Walrus, Manati, and the Cefacea. The es-
sential parts are in general as in Man, varying chiefly
m form, and in all adapted to their manner of life.
The Lobe is wanting in all the Quadrupeds. An Au-
ricle, resembling that in Man, is only found in some
of the Ape kind, though a Concha, or External Ear,
exists in Quadrupeds in general; but even m the Ou-
rang-outang, as well as in other Apes, 1t is more point-
ed than in Man.

The External Ear varies much in its general appear-
ance, direction, and composition. Timid, and also
nocturnal Ammals, as the Hare, Deer, Bat, &c. are
observed by Naturalists to have large Ears, to add to
their acuteness of hearing, and enable them to guard
against beasts of prey. The Concha is found to be
turned backward in those that fly, as the Hare, and

G 9 forward
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forward in such as pursue, as the Lion, &c. Or m
some, the superior part of the Concha is turned down,
as in the Spaniel, Sheep, Hog, Elephant, &ec. which en-
ables them to hear sounds from below. Pendant Ears
are considered by some Naturalists as marks of slavery.

In the Bat, the Concha is so constructed, as to pre-
vent the Air from rushing violently in while the Animal
is flying. The External Ear, in Quadrupeds, is more
conical, and more uniform internally, than in Man.

In all the class, excepting some of the Ape tribe, the
outer bar of the Ear, or Helix, is wanting, the part
being thin, and sharp on the edges; and instead of an
Antihelix, there is a transverse eminence, situated deep
in the Ear. There is a Tragus and Antitragus, the
latter of which, in some Animals, as the Shrew, serves
as an Operculum to the Ear.

In Animals with very long and moveable Ears, the
Muscles are much more numerous than in Man. In the
Dog, Horse, Sheep, &e. they are from a dozen to twenty
in number to each Ear. Some arise from the Head, and
are fixed to the part at the root of the Concha of the Ear,
termed Scutum ; others come likewise from the Head,
and are inserted into the Concha or Meatus Externus ;
some pass from the Scutum to the Concha, and some
from one part of the Concha to another. By means of
these Muscles, the Animal can commonly move the Ear
in every direction, or turn it upon its own axis, without
moving the Head.

All Adult Quadrupeds have the Meatus Externus
osseous at its inner part ; but it varies in length, width,
and direction, in different Species. In some, it is cy-

lindrical =
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lindrical ; in others, flattened; in dpes, it is nearly
as in Man ; in Carnivora and Rwminants, it passes di-
rectly inwards; in some, as the Ofter and Pole-cat, it
goes In a retrograde direction; in the Rodenfia, it is
directed downwards ; in the Mole, where it is quite flat,
it has the Membrana Tympani laid over it like a roof';
i the Elephant and Horse, it goes downwards and
backwards.

In some Animals which dive in the water, it 1s pro-
vided with a Valve, as in the case of the Water Shrew,
and some Whales. In the Cetacea, the Osseous Canal,
like the External Auricle, is wanting ; in place of which
there is a Cartilaginous Tube, which begins by an ori-
fice proportionally very minute, on the surface of the
Skin, and leads in a winding direction through the Fat,
till it terminates at the Membrana Tympan. In the
Ornithorrynchus, also, the Meatus is observed to be
long and tortuous.

The Membrana Tympani, the Tympanum, and the
Eustachian Tube, are found to be common to all Mam-
malia ; and the Membrane of the Tympanum appears
to be concave externally in all the individuals of the
class, the Cetacea not excepted. Tts structure nearly re-
sembles that in the Human Body. It is fixed in a case
of Bone, which is commonly open above, and is some-
what of an oval form, with the long diameter placed in
a vertical, or in an oblique direction, though it varies in
this last respect considerably in different Animals.

The Tympanum differs in size, form, and situation.
It is oval in some, round or hemispherical in others,

G 3 and
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and in several it is angulated ; or is sometimes so shal-
low as to be in form of a chink.

‘In the Ape tribe, there are scarcely any Mastoid
Cells to communicate with the Tympanum, the Pro-
cess containing these in the Human Body, being in
this race of Animals almost obliterated ; but, in place of
Mastoid Cells, there are others which extend a consi-
derable way into the Temporal Bone.

In the greater part of digitated Mammalia, instead
of a Mastoid Process, there is a Bony Organ, commu-
vicating with the proper Tympanum, which, in the
greater part of the Glires and Carnivora, forms a large
Cavity, or Bulle Ossca, that makes the principal part
of the Tympanum. This, in the Dog, Cat, Lion, Ti-
ger, &e. is globose ; in Ruminants, it is angular; in
the Bear, it is wanting. In the Solipeds, Ruwminants,
Pios, &e. the Cavity is divided into Cells, and there
is behind this a long Process, like the Mastoid, or
mn some like the Styloid, but belonging to the Occipital
Bone.

In some Animals, as the Indian Hog, Marmot, and
Porcupine, the walls of the Tympanum shew vestiges
of Cells; but the Cellular appearance is more distinet
in the Elephant, where this Cavity is of great size.

The Tympanum, with its Bulla Ossea, in the Ceta-
cea, is formed of a Bony Lamina, rolled on itself like
a Concha ; but there is no spiral Cavity in it, the sub-
stance being quite solid and hard like a rock. This
has been frequently mistaken for the Labyrinth in these
Animals. -

The Internal Parts of the Ear, in the Whale tribe,

are
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are not connected to the Bones of the Cranium, as in
other Mammalia, but are loosely attached by Liga-
ments.

The Eustachian Tube, in Mammalia, has nearly the
same kind of structure and openings as in Man. In
the Horse, it communicates with a large Sac placed in
the lateral and posterior part of the Mouth. In the
Cetacea, it is of great size, and terminates at the Nose
or Blowing Hole, where there is a Valve to prevent the
water from rushing into 1t when thrown out by this
opening.

The Ossicula Auditus are the same in number in al-
most all Mammalia, but they vary much in form and
size in the different Species. In some Quadrupeds, as
the Mole, Marmot, and Guinea Pig, a Process is found,
which extends from one side of the Fenestra Ovalis to
the other, and passes between the Crura of the Stapes,
so that, when the Stapes is removed, there appears to
be two Fenestrze Ovales. Inthe Whale, that Bone has
very nearly an entire Plate, instead of two Crura.

In some of the Bisulca, one or two additional Bones
are occasionally found. The Ornithorrynchus, on the
contrary, has only two Ossicula, the second of which
approaches in its form to the single Bone in Birds, (see
Phil. T'rans. 1805.)

The Muscles of the Internal Ear of Mammiferous A-
nimals appear to be nearly the same as in Man.

The figure and size of the Fenestra Rotunda, and
Fenestra Ovalis, are found to vary considerably. In
some, as the Bear, the Cochlear Foramen 1s triangular ;

G 4 n
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1n others, as the Ant-eater, both the Foramina are oval,
and nearly equal in size. In Carnivora, Solipeds, Ru-
minants, and Cetocen, the Cochlear Foramen is the
largest ; in some it is double or triple the size. In the
Hare and Oposswm, the Vestibular Opening is by much
the largest. In all Mammalia, the two Foramina are
filled, the Cochlear with Membrane, and the Vestuibular
with Bone.

The Labyrinth is nearly similar to that in Man, but
the proportional size varies much among the different
Species. As in the Human Subject, also, it is com-
monly hollowed out in the Pars Petrosa; but in some,
as the Bat and Mole, it 1s visible in the Cranium with-
out any preparation. In some it is large; in others,
small. The Cochlea is almost always turbinated, and
the number of turns are commonly the same in the dif-
ferent individuals, excepting a few, as the Guinea Pig,
Porcupine, and Indian Hog, where there is a turn
more, and the Cetacea, where there is a turn less, than

~ an Man.

In most Carnivora, and in the Horse, Hog, and
Elephant, the Cochlea is large: in proportion to the
semicircular Canals than in Man. In Bats, it is re-
markably large, compared with the Canals. The size
of the two Canals of the Cochlea i1s in general nearly
equal ; but in some, as the Dog, Horse, and Elephant,
the Scala Tympani is the larger. In the Cetacea, the
semicircular Canals are proportionally so small, that
by some they have been overlooked, and by others, as
Dz Cavrer, their existence has been denied.

The
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"The Vessels and Nerves of the Ear are i propor-
tion to the parts on which they are dispersed. They
do not differ materially from those in the Human
Body. In Mammalia, as well as in Man, the Portio
Mollis passes, with the Portio Dura, into the Meatus
Internus, and enters the Labyrinth by several Holes,
the number and size of which vary in different A-
nimals, '

oOF
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OF THE NOSE.

"Thie Nose, in Mammalia, corresponds with that in
Man, in communicating with the Fauces, and conduct-
ing the air to the Lungs ; but differs from it m form and
size,—1n the Sinuses and Laminse which increase the
extent of the Nasal Cavity,—and in the Cartilages which
cover the aperture of the Nose.

The Sinuses of the Head, all of which lead directly
or indirectly into the Cavity of the Nose by small aper-
tures, differ considerably in shape, size, and general
appearance. They are peculiar to Man and Quadru-
peds, and are not fully expanded till the Animal arrives
at its full size.

Frontal Sinuses.—These, in some of the Ape tribe,
are large; in others, inferior in size. Among some of
the Glires, as the Rat and Hare, they are wanting ;
but in some of the Ferae, as the Dog, Wolf, and Foux,
they are so large as to go from side to side of the Head,
and even to occupy the greater part of the Frontal
Bone. 1In the Horse, also, they extend through a large
share of the Os Frontis, but, instead of communicating
directly with the Nose, they lead, by a considerable

opening,
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opening, to the Posterior Maxillary Sinuses. Among
the Pecora, there are scarcely any Frontal Sinuses in
the Deer, while the Or and Sheep have them of great
extent. In the Pig, also, they are very extensive ; but
the Elephant has them the largest that are found in
any Animal, if the Diploe, or Cells, already mention-
ed, can be regarded as such. They extend, in that
Animal, between the Tables of the Frontal, Parietal,
and Temporal Bones, as far as the Oceipital Condyles.
The Rhinoceros and Hippopolamus have none.

Ethmoid Cells.—In a number of Quadrupeds, these
are distinct from the Superior Spongy Bones, and they
are sometimes separated from the general Cavity of the
Nose by a distinet partition. In the greater number of
Animals, they vary considerably in their appearance
from those in Man. They are sent down from the Cri-
briform Plate in the form of hellow Pedicles, and, ex-
tending in the Cavity of the Nose, the nearest, m pro-
pertion as they advance, unite with each other. They
form little Caverns, which, as they inerease in size, be-
come less numerous, and communicate among them-
selves by different passages. Carnivorous Quadrupeds
are found to have the greatest proportion of these Cells.
The Glires have but few.

Sphenvidal Sinuses.—These ave the smallest in pro-
portion in Quadrupeds ; many want them, but they are
of great extent in the Elephant, though not Cellular,
like the other Sinuses of this Animal.

Maxillary Sinuses.—1In the Ape tribe, these are pro-
portionally smaller than in Man. They are diminutive
in most of the Glires and Carnivora, and, in general,

where
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where the Maxillary Bone does not form a Plate under
the Orbit. In the Horse, there are two large Maxilla-
ry Sinuses on each side, the one behind the other, each
opening by a separate passage into the Nose. These
Sinuses are very large in Pecora ; they are wanting in
the Hog, but their place seems to be supplied by a Si-
nus in the base of the Os Malz.

In the Elephant, they are divided, like the Bones of
the Cranium, into numerous Cells, which communi-
cate with each other, and termimate by a common pas-
sage in the Nose.

The Foramina in the Cribriform Plate of the Eth-
moid Bone, in different Quadrupeds, are so unequal in
size, that the part assumes the appearance of Fine Lace,
and their number is considered to be in proportion te
the acuteness of the sense of smelling. They are large
and numerous in the Elephant and Hind, but abound
most in Animals of the Carnivorous kind.

Ossa Spongiosa.—The Conchae, or Ossa Spongiosa,
are more convoluted in other Mammalia than in Man ;
which affording a larger surface for the expansion of
the Membrana Pituitaria and the distribution of the Ol-
fa.ctﬂry Nerves, contributes to increase the power of smell.
Hence most of the Ferer, and the Pecora m general,
having more complicated Ossa Spongiosa, are observed
to possess greater acuteness in this sense.

In Solipeds, Pecora, and Belluw, the superior or an-
terior Spongy Bone is formed in each side by one of
the Cells of the Ethmoid Bone, which extends to the
Os Spongiosum Inferius, and is placed over it like tiles
on a roof. In most of these Animals, its convolutions

arc
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are numerous, to provide as large a surface as possible
within the confined space of the Cavity of the Nose.

In Apes, the Ossa Spongiosa Inferiora, seu Poste-
riora, in some of their Species, resemble those in Man ;
but in others, they approach those of the Fere and
Bellue. In all these Animals, the Lamina in each
Nostril is simple at its base, but is forked at a little dis-
.tance from this; each of the two Lamina that grow
from it, coiling up into two or two and a half turns,
according to the Species. The Plates forming: the In-
ferior Concha contain two Canals, one above, the other
below, the principal Lamina ; the inferior leading into
the Posterior Nares.

The Inferior Spongy Bones are perforated by nume-
rous Holes of different size ; but in the Pig, the Lami-
nx are impervious. In Solipeds, the Inferior Concha
is less regular than in the Animals mentioned above ;
instead of forking at the base, it bends first down, then
up, and is attached to the Maxillary Bone.

Among the Glires, the Hare, Squirrel, and Ral
kind, and in the Feree, the Dog and Cat trib, the
Bear, Seal, &c. have the Inferior Spongy Bone ex-
tremely complicated. The fiest Lamina is forked, and
each Branch subdivided. The last Laminse form a
number of parallel Canals for the passage of the air,
and the distribution of the Nerves.

The number of Lamina in the Inferior Conchae is
very variable. The Seal and Otter are observed to have
them in greatest abundance. Next to these come the
Doz and Bear. Among the Glires, the Beaver has
most, and the Hare least of them. In some of the

Fera.
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Feree, as the Lion, there is only a double roll some-
thing 1 ke that in Pecora.

Cartilages.—The Cartilages of the Nose vary con-
siderably in different Quadrupeds. Those in the Ape
tribe differ from the analogous parts im Man chiefly in
their diminutive size. The Museles affecting the Nose,
in these Animals, appear to be part of the Panniculus
Carnosus. InCarnivorous Animals, as the Dog, in which
the Nose does not project beyond the Mouth, the Carti-
lages also bear a considerable resemblanee to those in the
Human Species. In Carnivorous Animals with move-
able Snouts, as the Mole and Bear, the Cartilages form
a complete T'ube, which is connected to the edge of the
Osseous part of the Nose.

The Snout of the Hog bears a considerable resem-
blance to that of the Mole, but its Cartilages are shorter
in proportion.

The Nose of Carnivorous Animals has distinet longi-
tudinal Muscles, the ends of which, and the Snout it-
self, are covered with circular Fibres, continued from
the Orbicular Muscles of the Lips, as already observed.

In Solipeds and Ruminants, the Osseous Nares are
large, and have a Notch in their lateral parts. The
soft portion of the Nose, connected to the Bones, forms
the Nostrils, strictly so called, the edges of which, in
the Horse, inclose a Cartilage, called Semilunar. The
rest of the external part is merely a fold of the Skin,
and forms a Cavity termed False Naris, which has the
same common opening with the Nostril.  The Muscles:
of the Nose are noticed in a former part of the Volume.

The Pituitary Membrane agrees in its general struc-

ture
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ture’ with that in Man. Its surface has numerous
Pores, from which a Mucus constantly exudes, to keep
the parts moist.

The Blood-vessels are from similar Trunks with those
m Man.

The Nerves arise from' the first and fifth pairs also, as
in the Human Body. The Olfactory Nerves penetrate
the Ilthmoid Bone by Fibrillee, corresponding in number
and size to the Foramina in the Cribriform Plate, and are
dispersed upon the Mucous Membrane covering the Cells
and Anterior Conchz of this Bone, and upon the parti-
tion of the Nose. Some of these are soft and pulpy; others,
as in the Ox and Sheep, can’ be readily traced. The
Branches of the fifth pair belonging to the Nose, are from
the Ophthalmic and Superior Maxillary Portions. Of
the first, some minute Branches penetrate the Superior
Orbitar Plate, to be dispersed upon the Membrane hning
the Frontal Sinuses; others go to the Nose, re-enter
the Cranium, and return to the Pituitary Membrane,
as in Man. ‘The Superior Maxillary Nerve supplies
the inferior-posterior parts of the Nose, and sends
Twigs to the Maxillary Sinuses much after the same
manner as in the Human Species, allowance always be-
iag made for the size and form of the organ in different
Animals. ,

Trunk and Proboscis of the Elephant.—This very sin-
gular Organ is extended into a long Fleshy substance
of a conical form, fixed by its base to the Frontal and
Intermaxillary Bones,

It contains two Tubes a little before its axis, which

form
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form the prolengations and external openings of the
Nose. These are nearly cylindrical, but contracted at
their extremities, particularly next the Head, where
they are twice inflected upon the Intermaxillary Bones,
and fixed round the Osseous Nares. This part is pro-
tected by the Cartilage of the Nose, which 1s of an oval
form, and so much more convex in the Male than the
Female, that by this it is said the sex can be distin-
guished.

The Tubes are covered with a strong Tendinous
Membrane, and perforated by many Mucous Follicles,
which open into their Cavities. They are separated
from each other, and are both surrounded by a quanti-
ty of white Adipose Substance, which also extends be-
tween the different Muscles that occupy the space be-
tween the Tubes and the Skin, and which have been
already described. The outer part is covered by the
Common Integuments, which are lined with a Tendi-
nous Membrane and Cellular Substance. The Proboscis’
serves to pump up the drink which the Animal takes in ;-
but, according to Cuvier, the Tubes want that deli-
cate structure internally, which is necessary for the Or-
gan of smell; so that, in his opinion, this sense in the
Elephant is confined to that part of the Nostrils con-
tained in the Bones of the Head.

In the Cetacea, the Nares and Spiracula differ much
from the Organ of smell in other Mammalia, being:
placed on the summit of the Head, and serving as pas-
sages of respiration, and for the rejection of the water
which enters the mouth along with their Food. The
two Osscous Nares are placed so high on the Head,

that




Part L] OF MAMMALIA. 113

that the Ammal can breathe while the Mouth is under
water. They are furnished with two semicireular fleshy
Valves, which are shut by a strong Muscle.

On the upper side of the Valves are two Membranous
Sacs, lined with a black Mucous Skin, which is the
continuation of the Common Integuments, and covered
externally by a strong Muscular Expansion that arises
from the Cranium. They have a common opening ex-
ternally, by a narrow chink in form of a crescent. The
water taken in by the Mouth, and which, in Fishes, is
thrown out at the openings of the Gills, is here pre-
vented from being swallowed, by the contraction of the
Pharynx. This elevates the Valves, and distends the
Sacs, from which the fluid is foreibly discharged to a
great height by the swrrounding Muscular Fibres.

Vor 1IV. oFr
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OF THE MOUTH AND THROAT,
WITH THEIR APPENDICES.

Lairs.

e Lips, or Fleshy moveable’ parts exclusive of the
Jaws, are found to be peculiar to Man and Quadru-
peds ; the Cetaceous tribes have none.

Quadrupeds, the Ape tribe not excepted, have fewer
Muscles in the Lips than are met with in the Human
Species; of course, they have less variety in their mo-
tions. Where the Nose is prolonged into a Snout, as
in the Pig and the Elephant, tliere is scarcely any Up-
per Lip; the Muscles which, in other Animals, be-
long to the Upper Lip, are here employed in moving
the Nose.

In those which want Teeth in the Upper Jaw, the

Gums are harder than in others, to compensate for
this.

ToNGUE.

The Tongue, in all Mammalia, is fleshy and flexible,.
and in the different individuals of this class, varies

chiefly
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chiefly in the extensibility of its fore or loose part. 1In
some Animals, as the dnt.eater, Armadillo, and Orni-
thorrynchus, the Tongue is the longest in all the Mam-
malia, for seizing their prey. In the Cetacea, on the
contrary, it i1s almost entirely fived down to the Jaw ;
but in Quadrupeds in general, it 1s nearly ds loose 4s in
the Human Body. In some Animals, it serves as an
Organ of taste; 1n others it 1s also employed for taking
in the Food.

In most Quadrupeds, it is proportionally longer and
narrower than in Man, and possesses the same kind of
Papillee, the chief difference being in their form.

In the generality of Herbivora, especially the Pecora,
the Tongue 1s covered with a firm Cuticle, forming in-
numerable sharp-pointed Papille, directed towards the
Throat. These, like so many tenter-hooks, assist in
laying hold of the grass, and other kinds of Food, and
gerve, at the same time, to increase the Organ of taste.
In some of the Monkey tribe, the Papille Maxime
are fewer in number, and differently disposed from those
in Man.

In the Ferce, the Tongue differs little from that in
the Human Body. In the Caf kind, besides many
round and conical Papille, there is a horny or prickly
set covering the Tongue, which render it rougher, and
enable it to take a firmer hold of the prey.

The Dog has upon the Mouth and root of the
Tongue, many Papille, placed obliquely backwards,
which assist in preventing the Food from escaping.
There is likewise, in this Animal, a Tendinous Cord,
termed Worm, in the under part of the substance of

H2 the
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the Tongue, which extends as far as the pomnt, and is
inclosed in a Membranous Sheath. It is supposed to
assist the Animal in lapping its drink, and is found in
the Opossum, which drinks in a similar manner. The
removal of this substance from the Tongue of the Dog,
has long been considered as a preventive against Hy-
drophebia.

In Solipeds, the Papille Conicae of the Tongue are
small and compact ; the Fungiform are only found in
the sides of this Organ, the space behind resembling
that in Man.

In most Pecora, as the Owx, &c. the Papille Conicae
covering the fore part of the Tongue, terminate each
in a horny, flexible Filament, turned backwards, assist-
ing, as in the Tongue of many other Animals, to lay
hold of the Food. The posterior part of the Tongue
1s covered with Tuberculated Papillz, which in some
individuals are numerous.

Among the Cetaceous tribe, the Tongue in the Dol-
phin has no distinct Conical Papilla,

Savivary GrLaxps.

 The Salivary Glands are found to exist in almost
all Mammalia; their situation and structure being
nearly as in Man. They differ only in shape, in
proportional size, in colour, and in the direction of
their Excretory Ducts. They are observed to be small
in the Fere, where there is little mastication, larger in

the Glires, and largest of all in Solipeds and Rummmzf&,
whlch grind their Food.

In
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In the dpe kind, the Parotid Gland is remarkably
large, and here the Maxillary and Sublingual open each
by a distinet Duct at the Fraeenum Linguse,

The Parotid exists in all Quadrupeds, except in some
of the Ani-eaters, and the Seal. In the former Ani-
mals, the want is supplied by the Maxillary, which ap-
pears to be increased in size. In the Seal, the Sublin-
gual is wanting, as well as the Parotid.

In the Glires, the Salivary Glands are of consider-
able size. The Parotid, in the Rabbif, embraces the
Concha of the Ear, and extends as far as the P;Iﬁxi]lar}f
Gland.

The Parotid Duect, in the Glires, crosses the upper
part of the Masseter, and perforates the Mouth opposite
the last superior Molaris. The Duct of the Maxillary
has no Papilla at its termination upon the side of the
Frenum Lingue,

In some of the Porcupine Ant-caters, the Parotid is
smaller than the Maxillary ; the latter is extended in
the Neck. The Sublingual is long and narrow, and
the Molar Glands are united into a mass under the
Buecinator.

The Salivary Glands, in the Carnivora, are smaller
than in the Glires, little mastication being required by
this set of Animals. 'The Parotid is commonly not
larger than the Maxillary, and is often of an inferior
size, as in the Dog. In this Animal, and n the Cat,
the Parotid 1s of a crescentic form, and embraces the
Concha of the Ear, extending as far as the Maxillary
Gland. In the Cat, the Sublingual Gland is wanting,

H S and
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and in the Dog, appears little more than a prolongation
of the Maxillary.

The Amphibious Quadrupeds which are of the Car-
nivorous kind, have the Salivary Glands proportionally
very small. In the Seal, as already noticed, there are
no Parotids nor Sublinguals ; but there are two Maxil-
laries, a great and a small, the common Duct of which
opens in the ordinary place,

In Solipeds, the Salivary Glands are of great size,
and have a lobulated appearance. In the Horse, the
Parotids are very large, and, extending above and
behind the Concha, go beyond the angle of the Jaw;
the Duct runs by the under part of the Masseter, and
opens upon a Papilla opposite to the Fourth Molaris of
the Upper Jaw.

The Maxillary Gland extends along the side of the
Larynx and Pharynx, having also a Papilla where the
Duct opens at the side of the Freenum Linguee.

The Sublingual Gland opens by many small orifices
arranged along the under part of the sde of the
Tongue,

In Ruminants, also, the Salivary Glands are of great
size. In the Ox and Sheep, the Parotid Duct passes by
the inferior part of the Masseter, and perforates the
Cheek opposite to the second and third Superior Mo-
lares.

The Maxillary is remarkably long here, and extends,
as in the Horse, along the Larynx and Pharynx, hav-
ing a Papillary Valve at its termination. The Sublin-
gual is very long in these Animals, has a single Duct

which
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which runs by the side of the Inferiar Maxillary, and
opens upon a Papilla near the termination of the latter.

In the Hog among the Bellua, there are two Sublin-
guals on each side, one anterior to the other; the pos-
terior, which is narrow and very long, is placed on the
outer side of the Maxillary, extending from the angle
of the Jaw to the Anterior Sublingual, and sends
out a single Duct, which terminates at a little distance
from the end of the Maxillary Duct. The Anterior
Gland perforates the Mouth by several openings in a
range. '

In the Cetacea, the Salivary Glands appear to be
wanting.

Foramen Incisivum, vel Ductus Incisivus.—This ap-
pears in all Quadrupeds, but varies considerably in size
m different Genera. In the Ape, it is simple below,
but opens into each Nostril above. In Carnivora, So-
lipeds, Huminants, &e. 1t is double, and forms a com-
munication between the Mouth and each Nostril, by
which fluids pass from the one cavity to the other.

Turoar.

Velum Palati—This, in Quadrupeds, is in general
sunilar to that in Man, only it is proportionally larger.
Except in the 4pe, it does not send out any prolonga-
tion in the form of an Uvula. In the Elephant, it de-
scends under the Epiglottis, in consequence of which,
liquors pumped up can be received from the Proboscis

without getting into the Larynx.
H 4 In




120 OF THE MOUTH, &ec. [Part L

In the Cefacea, the Velum is changed into a Canal,
by which the Posterior Nares are prolonged about the
pyramid of the Larynx, and their posterior part conti-
nued with the Pharynx.

Pharyna.—The Pharynx, in Mammalia in general,
has nearly the same structure as in Man, but stronger
on account of the necessary force required in their ho-
rizontal situation. It exists in all Vertebral Animals,
but particularly in Mammalia. In many, as the Ele-
phant, Bear, &c. there is a proper Pharyngeal Muscle,
which is merely a continuation of the Muscular Coat of
the Esophagus.

Bursa Faucium.—Many Species of the Ape, and also
of the Marmot, are provided with Glandular Sacs, or
Cheek Pouches, termed Burse Faucium, placed behind
the Palate, and serving as a temporary reservoir for the
Food.

The Camel has this structure also, which is suppoesed
to be intended for containing fluids to lubricate the
Throat in the sandy deserts.

The Ornithorrynchus is also found to have Check
Pouches.

In the Cetacea, the Pharynx is separated into two
by the Larynx, which forms a pyramid that can rise as
high as the Posterior Nares, and, by entering these,
can allow the aliment to pass by each side of it to the
Esophagus. There is also a particular Canal which
rises from the Pharynx, and is attached to the margin
of the Posterior Nares, or Blowing Holes. The cir-
cular Fibres of this Canal form a Sphincter, which, by
contracting round the Pyramid, cuts off the communi-

cation
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cation between the Blowing Holes, Mouth, and Pha-
rynx.

Esophagus.—In all the class, the Esophagus is nearly
cylindrical, and is continued from the Pharynx to the
Stomach. It is long in all, except in the Cefacea. Tt
15 narrow in most, but wide in Animals which swallow
voraciously.

In the generality of Quadrupeds, the Esophagus is
distinguished from that in Man, by two rows of Mus-
cular Fibres decussating each other, and running m a
spiral but opposite direction. On this, Rumination is
commonly explained, though the same structure exists
in different Carnivorous Animals which do not rumi-
nate, as the Dog, Cat, Bear, &e.; but in ruminating
Animals, the Coats of the Esophagus are remarkably
strong.

Many Plicze are formed upon the inner surface of
the Esophagus, which, as in Man, are most evident
when it is most contracted. There are also many Fol-
licles here, from which a Humour is plentifully sup-
plied. |

OF tHE TEETH.

All Mammiferous Animals have Teeth in ther
Jaws, with a few exceptions, as the American Anit-
eaters, Scaly Lizards, and the proper Whales. Be-
sides the Teeth proper for mastication, some, as the
Dog, Lion, Tiger, &c. have Canine Teeth, serving
partly as offensive weapons, and partly to enable the
Animal to lay hold of and lacerate its prey. Others,
as the Elephant, Hippopotamus, and Walrus, have

Tusks,
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Tusks, serving chiefly for offensive or defensive wea-
pons. In the Seal and the Cefacea, all the Teeth are
of the same form, and answer merely the purpose of
seizing the Food.

The Tusks, or Defences, of the Elephant, Wal-
rus, and Narwal, are incrusted over with a substance
harder than the body of the Tusk, but softer than
Enamel. The Osseous substance composing these
Tusks, which, in the class Bellue in general, and
some of the Whale tribe, forms the Ivory, differs from
that of other Teeth, in being of a barder and denser
texture. The Ivory of the Elephant’s Tusk is distin-
guished from that of all others by the Curvilinear Lo-
zenges which appear very distinctly in the polished trans-
verse section of a Tusk. The Ivory of this Animal is
softer than that of others, and acquires a yellow hue by
exposure to the air. That of the Hippopotamus is
harder and whiter than the former, and preferred by
Dentists in the making of artificial Teeth.

The most remarkable Teeth are those of the Cape
Ant-eater, which are formed of cylinders composed of
small Tubes, shut at the triturating surfaces, and, when
cut transversely, appearing like a section of a Cane.
The Teeth of the Ornithorrynchus are observed to have
a similar structure.

The Bodies of Teeth, in some Animals, have a par-
ticular colour, asin the Squirrel, Beaver, &c. where they
are brown ameriﬂrl}‘; and in several Pecora, where
the Molaves are covered by a hard black substance of a
glassy appearance. In the Ox and Sheep, it is of a
kronze colour.

The
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are placed close to the Intermaxillary Bones, and differ
more in the different Genera than either the Incisores
or Molares. In many of the Ape kind, and more espe-
cially in the larger Carnivorous Animals, as the Lion
or Tiger, the Canine Teeth are of great size; and in
some of the Swine tribe, as the Babiroussa, they ap-
proach so near to a circle, as to render them ill adapted
to the purposes to which they are applied at an early
time of life.

The Molares exist in every Animal possessing Teeth,
the Narwal excepted, which has only the long Tusk.
The situation and appearance of the Grinding Teeth
vary considerably in this class of Animals. Inthe Fere,
the Bodies of these Teeth are entirely covered with
Enamel ; and the same thing takes place in the Animal
called Mammoth, or Carnivorous Elephant ; while the
Grinders of Quadrupeds living chiefly on vegetables,
and the Incisores of the Horse, have plates of Enamel
extending into the Substance of the Tooth, and mixed
in a tortuous manner with the Osscous part. These
Animals have, besides, an additional substance in their
Molar Teeth, differing in its nature from the two
others, being like Tartar, and termed by Dz Braxe,
Crusta Petrosa, and by Cuvien, Cement. This may be
readily scen either in a longitudinal or transverse sec-
tion of the Tooth of a Horse or Ox, but still better in
the Tooth of an Elcphant, where it forms a large pro-
portion of the mass.

It is then distinguished by the greater degree of yel-
Jowness and opacity of its colour, and is considered by

the
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titute of horns, and in the Bellua, except the Elephant
and two-horned Rhinoceros ; but in the Human Species
only are the three sets disposed in an uninterrupted se-
vies, and the Teeth of one Jaw placed at an carly age
direetly opposite those of the other.

The Fore Teeth of the Upper Jaw are wanting in
Horned Cattle, and also the Canine, except the Stag,
which has rudiments of the latter, and the Musk,
which has two very long curved Tusks in the Upper
Jaw.

The Canine Teeth are wanting in the Glires.

In Carnivora, and such other Quadrupeds as have
the Canine longer than the other Teeth, there are va-
cancies in each Jaw for lodging the corresponding Ca-
nini of the opposite Jaw.

In many Quadrnpeds, a large vacancy is likewise left
between the Incisors and Grinders, in the middle of
which, in the Horse, a small Tusk is found in the Male,
though seldom in the Female.

The Elephant has Grinders in each Jaw, and two
immense Tusks, termed Defences, in the Upper Jaw,
but no other Teeth. The Tusks are placed with the
concave side upward, and belong chiefly to the Male.
Mz CorseScort found, that in general they are so small
n the Female, as not fo pass the Margin of the Lip.

The Dolphin and Porpoise have small conical Teeth,
all of equal size, arranged in a line in both Jaws, and
serving merely for securing the Food.

The Physeter, or Spermaceti Whale, has these in the
Lower Jaw only. In the Narwal, or Unicorn Fish,

there
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the Head. The changes of the Teeth have been most
attended to in the Horse. According to the observa-
tion of Farriers and others, the Milk Incisors appear
at the beginning of the third week after birth. The
four middle of these, termed the Pincers, fall in the
30th month, the four following in the 42d, and the
four external, or Corner Teeth, in the 54th. The Per-
manent Corner Teeth do not grow so soon as the other
Incisors ; and when they appear, they scarcely project
beyond the Jaw.

The hollow in the middle of the Incisors, filled with
blackish Tartar, is worn off by use between the fourth
and eighth year, after which it is entirely effaced. In
the Corner Teeth it remains longer, in consequence of
which the Animal’s age can generally be known with
considerable accuracy. After this period, the age is
only judged of by the length of thie Incisors, which are
in a constant state of growth.

Of the Molares, the two first in each Jaw appear at
the end of the first week, the following at the end of
the third, and the small Anterior Molaris between the
fifth and sixth week. |

The first back Molaris appears near the end of the
first year, the second near that of the second year. Be
tween the second and third year, the first Milk Molares
fall, the third drops in three years; and it is not till
five or six years that the last Molaris appears. The
Temporary Molares are distinguished by being longer
from before backwards than the permanent set.

In Ruwminants, there ave three Milk Molares, which

. dre
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OF THE HEART AND BLOOD-
VESSELS.

e Heart has the same general appearance in all
Mammalia as in the Human Body, varying only a little
in some particulars.

A Pericardjum belongs to every individual in the
class, but, on account of the manner in which the
Heart is situated, it has less connexion with the Dia-
phragm.

The form of the Heart in the dpe, Horse, and Oz,
15 that of an obtuse Cone ; m other Quadrupeds, it is
either rounded, or short and wide, or long and narrow,
or notched at the point.

In the Qurang-outang, the Heart possesses nearly the
same obliquity, and rests on the Diaphragm nearly in the
same manner as in Man. The rest of the Monkey tribe
have the point only touching the Diaphragm, and turn-
ing a little to the left. In other Quadrupeds, the Heart
is placed in a longitudinal direction, and rests upon the
Sternum, the point touching the Diaphragm in some,
and placed at a distance from it in others. At the meet-
ing of the Venae Cavee in the Right Auricle, a fleshy
projection is found, termed T'uberculum Lowgni, which
1 not found in the Human Body.

The
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in the subdivision of its principal Branches, which cor-
respond with the number of the Lobes of the Lungs.

According to the observations of Cuvier, the sides
of the Pulmonary Artery, in the Dolphin and Porpoise,
and probably in the other Cetacea, are as thick as those
of the Aorta, as if the Pulmonary Circulation here
differed from that in other Animals.

In a great number of the individuals of this class, the
principal Arteries are quite similar to those in Man,
the Branches varying in their distribution according to
the variety existing in the parts on which they are dis-
persed ; but in others the Aorta, as in Solipeds, Rumi-
nants, the Hog, &c. divides, near its origin, into two
Trunks of unequal size. The smaller passes forwards,
and sends off the Arteries which, in other Animals,
come from the Arch of the Aorta; the other, twice as
large as the former, goes backwards, and supplies the
place of the Descending Aorta; hence the names of
Anterior and Posterior Aorta are applied to these Ar-
teries,

In some Ammals one, and in others two, common
Trunks arise from the Anterior Aorta. This Artery
sends off Vessels corresponding with the Subclavians
and Carotids, which, in some Animals, arise as in
Man ; in others, they are sent off equally in the two
sides.

In old Ruminants, and in some other Quadrupeds,
as the Hog, two flat Bones are frequently found at the
beginning of the Aorta, known by the name of Bone
of the Heanrt.

The Posterior Aorta differs from the descending Aorta

n
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in the Human Body, chiefly in the size and distribution
of its Branches, corresponding with the division and ex-
tent of the Intestines, and the magnitude of the other
Abdominal Viscera.

Of the peculiarities of the Arteries here, the most re-
markable is that of the Refe Mirabile, found in the greater
number of Quadrupeds, particalarly among Carnivorous
Animals and Ruminants. It is situated at the sides of the
Sella Turcica, and consists of a division of the Internal
Carotids within the Head into serpentine Branches,
which afterwards uniting, form a Trunk, that divides
again nearly as in the Human Body.

An uncommon division of the Arteries, also, has
lately been observed in some Animals, as the Sloth and
Lemur, where the Trunks separate at the top of the
Os Humer1 and Os Femoris into Branches, which, after
descending nearly as far as the Elbow and Knee, re-
unite, and are then distributed in the usual way.

In some Animals, as the Cetacea, a considerable
Plexus of convolutions is found in Arteries of particu-
lar parts of the Body, as the Intercostals, Branches
from the Subelavians to the Chest, and Branches to the
- Spinal Marrow and Eye.

In many Animals, the common Iliacs are wanting,
and there the Aorta divides into two Branches, which
supply the place of External Iliacs, while a common
Trunk, from the extremity of the Aorta, sends off
the Sacra Media and Arteries analogous to the Internal

Ihacs.

The Sacra Media, in Quadrupeds, is generally of con-
I 4 siderable
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siderable size, on account of the length of the Tail. In
the Seal, and ether Amphibious Quadrupeds, a large
Ilio-lumbar Artery from the Aorta sends out the Hy-
pogastric, the Aorta afterwarcs dividing into two Ar-
teries which correspond with the Femorals.

Cetaceows Animals, destitute of a proper Pelvis, have
the Aorta divided into two portions, which supply the
posterior parts of the Body.

The Veins have the same general distribution as in
Man; and in some parts, particularly in the Pelvis,
they are observed to vary less than the Arteries.

The Valves of the Veins correspond in Anmmals in
general, with few exceptions. In some Quadrupeds, as
the Horse, Dr HarLLER found Valves at the origin of
the Mesenteric and Hemorrhoidal Veins, and in those
of the Spleen ; and in the Dog and Sheep, he met with
them in the Pulmonary Veins.

The Pulmonary Veins, like their corresponding Ar-
teries, vary in the number of their principal Branches,
corresponding with that of the Lobes of the Lungs.

The most singular appearance among the Veins is
found in the Foot of the Horse, where they form an
intricate Plexus, which completely covers the surface of
the Coffin Bone.

In some Animals, as the Seal, there is a remark-
able distribution of the Veins of the Kidney, which
form a Net-work, that is expanded over the surface of
that Organ.

Tn several of the Amphibious Quadrupeds, and in

the
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OF THE ABSORBENTS.

Tre Absorbent System of Mammalia consists, as in
Man, of Lymphatics, Lacteals, Conglobate Glands, and
Thoracic Duct. 'The structure is the same as in the
Human Body.

The Absorbents are provided with Valves, and have
also two general terminations in the opposite sides of
the Neck. They differ a little in the distribution of
their Glands, and in the origin, course, and termination
of their principal Trunk, the Thoracic Duct.

The chief parts of the Absorbent System were first
discovered in Quadrupeds, the subjects for examination
being more readily come at here, and the contents of
the Lacteals being of the same white colour as in the
Human Body.

The Lymphatics in Quadrupeds, as in Man, have
been seen in the different parts of the Body, excepting
the Brain and Spinal Marrow, in which their existence
has not yet been ascertained.

In the Posterior Extremities of the larger Animals,
as the Horse, they are easily traced ; and in the Inter-
nal Viscera, in some Animals, as the Ox, they can be

seen
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ed together by Cellular Substance, but do not commu-
nicate with each uther, except through the medium of
the Larynx.

Many of the other dpes and Baboons, though not the
whole, have also in their throats large single or double
Sacs of different forms, communicating with the La-
rynx by one or two Foramina, between the Os Hyoides
and Thyroid Cartilage. These Sacs vary in size in dif-
ferent individuals, and become larger as the Animal ad-
vances in years. During respiration, part of the air
enters these, which in time of crying are dilated, but
can afterwards collapse by the pressure of the surround-
ing Muscles. Tt is supposed by some, that the voice of
these Animals is rendered proportionally weak, from
part of the air getting into the Saes.

In the American Monkeys, the Arytenoid Cartilages
are diminutive, and turned back ; the Cuneiform Carti-
lages, and Cellular Substance, on each side, form
anteriorly a cushion, whieh touches its fellow ; and, with
the other parts of the Larynx, they compose a strait
passage, turned like an /, which gives the flutelike
voice in the Whistling Monkeys.

The Howling Apes have the anterior part of the Os
Hyoides formed into a spherical cavity, by which the
tones are produced that are heard at a great distance.

The principal differences in the Larynx, among the
other orders of this class, are the following :

In the dnt-eater, which is observed to be dumb, Brv-
MENBacH found the Larynx entirely Osseous.

In the Ornithorrynchus, each of the Ventricles has
only one Ligament of the Glottis.

Among
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Ligaments there is a large passage in each side, some-
thing in the form of a Ventricle, leading to a great Sac,
most part of which is covered by the Thyroid and Ary-
tenoid Muscles. Behind the Base of the Epiglottis there
is also a Foramen, leading to a cavity situated under the
anterior edge of the Thyroid Cartilage, but having ne
communigation with the Lateral Sacs.

The Ass has the same kind of Faleiform Membrane
with the Horse, and the same number of Pouches or
Sacs, but their Mouths are smaller; while the middle
Pouch in the 4ss is sensibly larger than in the Horse,
and is the part from which the sound is considered to
come in braying.

In the Mule produced from the Male-Ass and the
Mare, or between the Stallion and the She-Ass, it ap-
pears that the Larynx is more like that of the Mother,
though the voice rather resembles that of the 4ss. The
Anterior Sac in the Mule is larger than in the 4ss.

Ruminants have a simple Larynx. The Arytenoid
Cartilages are curved back, and form more than half of the
Glottis. Their inner surfaces touch each other. There
are neither Anterior Ligaments nor Ventricles in some of
the individuals of this order, as the Ox and Sheep.

In some of the Deer kind, a passage is found at the
Base of the Epiglottis, which leads to a Sac similar to
that of the dpe tribe, and is in them situated between
the Epiglottis and Thyroid Cartilage.

The Pig has two Bags situated above or before the
Ligaments of the Glottis, which occasion the grunting
of the Animal.

In the Elephant the Epiglottis reaches behind the

Posterior
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In Ruminants, these two openings are closer together,
leaving a Cul-de-Sac on each side; from which ecireum-
stance the food is longer detained.

In the Ape tribe, particularly the Orang-outang, the
Stomach varies little in its general appearance from that
in Man.
 There is but one Stomach in Animals destitute of
Teeth, as the Ant-cater, and also in the Ornithorryn-
chus, which has a Horny Papilla near the Pylorus.

In many of the Glires, the Stomach is umform ex-
ternally, but divided into pouches internally. In the
Rat tribe, the greater number have two pouches, some
three, some only one. 1In the Hare and Rabbit, it is
also single, but has two apartments internally, formed
by its inner Coats. The left portion is lined with a
Cuticle, the right 1s Villous, and the food is observed
to be more digested in the latter. In the Opossum, the
Stomach is peculiar in having its two openings close to-
gether, resembling those of Birds. The Beaver has a
Glandular Body at the Cardia, resembling the second
Stomach of Birds. In the Porcupine there are three
Stomachs of unequal size.

Of the Fere, the Kangaroo Rat has the Stomach di-
vided into two large Guts; and in the Kangaroo Giant,
it forms only one, which is so large as almost to fill the
Abdomen, and is formed into Cells by longitudinal
Muscular Bands. There are two remarkable Appen-
dices at the Cardia.

In Carnivora, the Stomach is larger in proportion
than in Man, and is placed more in a longitudinal direc-
tion. Tt is also thicker and stronger, in conséquence of

which
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while the right has the Villous appearance. In this,
also, the Food is found to be more fully digested ;
from which circumstance this kind of Stomach forms
a medium between that of Ruminants, and the Stomach
of Animals that is entirely Villous on the inner side.

All Pecora have a plurality of Stomachs, some
two, others three, and some four. In all of them, the
Stomach is compound, and more complicated, both n
structure and appearance, than in any other order of
Mammalia. They are the only Quadrupeds which ru-
minate their Food. Taking the Oz for a general ex-
ample of the structure of this Organ, the first Stomach
is the Ventriculus, or Paunch, which occupies a great
part of the Abdomen, especially in the left side. Tt is
by much the largest of the four. It has two Saecs or
Appendices externally, and is slightly divided into four
apartments internally. The inner surface is covered with
mnumerable Papillae, of different size in different parts.

The second Stomach 1s termed Reficulum, Bonnet, or
Honey-comb Bag, and appears as a Globular appendage
of the Paunch. It is placed at the right side of the
Esophagus, and anterior part of the first, and has ge-
nerally a thicker Muscular Coat than the former. Tts
inner surface is arranged into regular Pentagonal Cells,
and covered with fine Papilla.

The third is the smallest, and called Omasum, or
Many Plies. 1t is situated on the right side of the
Paunch, ig of a Globular form, and has a thinner Mus-
ealar Coat than the two former. It consists of nume-
rous broad Laminz sent off from the Internal Coat,
runmng in a longitudinal direction, alternately varying

m
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of the Upper and Teeth of the Under Jaw, assisted by
a twist of the Head, tears it across. After a slight mas-
tication, the Aliment passes into the Paunch, and
from that, by small portions, into the second Stomach.
When a considerable quantity has been swallowed, a
morsel is thrown back with velocity from the Stomach
into the Mouth, where it is accurately ruminat:ead, and
then carried directly to the third Stomach, the groove
being contracted between this and the two first. This
Process 1s continued till the whole of the Food has un-
dergone the same operation. In the third and fourth
Stomachs, a more complete digestion takes place.

The Stomachs of the other Horned Ruminants differ
little in their nature from that of the Q2. In the Deer,
the Paunch has three Pouches appearing externally,
and the Papillze are less conspicuous than in the Ou.

In the Dromedary, Camel, and Lama, there are four
Stomachs, as in Horned Ruminants, but the structure
1s different.  In the Camel and Lama, there are nume-
rous Cells 1in the substance of* the. first and second Sto--
machs, formed by strong Muscular Bands crossing each
other at right angles. By tlie action of these, it is sup-
posed the Animals ean open or contract at pleasure the
mouths of the Cells, which serve as Reservoirs of the-
drink, so as to expel the contained fluids, or retain
them even for several days. The water they take in is'
cbserved to be rendered turbid in the first Stomach, by
the misture with the Food, but becomes pure in the
second. After rumination, the Animal can draw the.
third Stomach to the Esophagus, and receive the rumi-
nated I'cod, without polluting the water in the Cells. - -

Of













138 OF THE INTESTINES [Pant I

ence ; and where even this is wanting, as in the Sloth,
Armadillo, and Hedge-hog, the large Intestines are dis-
tinguished by the want of Villi, by the thickness of
their Coats, and particularly by the strength' of their
longitudinal Muscular Fibres.

Carnivorous Quadrupeds, for the iost part, have no
proper Colon. Instead of it, many have a widened
Intestine, but not tacked up by Ligaments into Cells.

On the contrary, Animals that feed on vegetables
have a true Colon or Cacum, or both ; and the Colon
is in general remarkably large in propertion, and di-
vided into Cells by Tendinous €ords rumning length-
ways, to retard the motion of the Foed; but to the
above rules there are many exceptions.

Among the Carnivora, some of the Bat tribe have a
Cellular Colon. The Opossum, o real Carnivorous A:
~ mimal, has a long Caecum.

The Intestinum Caeeum is found in such Animals ag
have the Intestines distinguished into small and' great:
It appears merely as a prolongation of the great Intes-
tine at the termination of the small ; but it varies much
in size, form, and structure, in different Animals, and
not only in the same order, but in different Species of
the same Genus. In many, particularly of the Carni-
vord, it 1s wanting. |

In" Carmivorous Animals, the Ceecum is small and
uniform on its external surface, but is destitute of Cells.
Ixceptions oceur to this rule, as some of the Bats and
the Opossum, &c. which have the Czeum of great size.

Herbivorous. Animals in general have alarge Czecum,
and this, like the Colon, is formed into Cells; but

Ruminants
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found through the whole length of the posterior extre-

mity of the small Intestine.

OFf the Intestines in particular.—In the Ape kind, the
Intestinal Canal bears a strong resemblance to that of
Man; but the whole of them, except the Ourangs,
want the Appendix Vermiformis.

The Bradypoda have the Canal of a moderate
length, most of the Animals of this class being of the
Carnivorous kind. The Sloth, on the contrary, living
on vegetables, is remarkable for the shortness of the
Intestines. -

In the Ornithorrynchus, the structure of the Intestines
differs from that in other Mammalia. There are many
transverse Plica resembling those in Fishes; the Cee-
eum is in form of an Appendix Vermiformis; the Co-
lon enlarges towards its outer extremity, forming a
Cloaca, as in Birds. It has many Sinuosities in the
right Hypochondrium ; and upon the inner Membrane,
Plicze run in a longitudinal direction.

The Bat tribe, though Carnivorous, has a Cellular
Colon and a large Caecum. They have the Intestinal
Canal the shortest of any of the Quadrupeds, being only
once and a half, or twice the length of the Body. Inthe
Vespertilio Vampyrus, on the contrary, or Rousetfe,
which lives on vegetables, it is proportionally longer
than in the Human Body.

Among the Glires or Rodentia, which feed upon ve~
getables, the Intestines are from six to sixteen times the
length of the Body ; but their diameter is not very con-
siderable, though there is generally a very large Caecum.

; In
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The Colon, furnished with a circular Valve, is small
and short, as in other Carnivora, and, without making
any circuitous turn, goes directly across the Abdomen
to form the Rectum.

The Cat has the great Intestines considerably dilated,
but the Ceecum is remarkably short.

Of the Amphibious Mammalia, the Seal has the

Colon about double the size of the small Intestines, and
the Csecum is short and rounded. In the Manafus, or
Sea Cow, the Intestines are scarcely six times the length
of the Body, though the Animal is of the Herbivorous
kind.
. Solipeds have a much shorter Canal than the other
Herbivora, but the great Intestines are enormously di-
lated. The Colon begins by a Cul-de-Sac, and its Ca-
vity is divided into Cells by three strong Muscular
Bands. The Caecum is of a conical form, and so large
as to equal the size of the Stomach.

Pecora, of all other Quadrupeds, have in general the
Canal of greatest length, and the Ram has the longest of
any. A great part of the Intestines, in this order, form
concentric turns, and there is little difference with respect
to their size. The Duodenum is large, and forms a
kind of Pouch; but the Colon and Cacum are of mo-
derate bulk. 'They are uniform on their surface, and
have no Ligaments tacking them up into Cells.

Of the order Belluw.—In the Hog, the small Intes-
tines are united, and have conspicuous Papille. The
Caecum and Colon are of considerable size. In the
Elephant, the Canal is short, but very large. The

small
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The Peritoneum and Mesentery exist in all Vertebral
Animals, of course in the different Animals of this
class, and are nearly of the same nature as in the Hu-
man Body, the Mesentery being longer or shorter, and
running in a straight, or an oblique, or in a circular
direction, according to the length and course of the
Intestines. In many Quadrupeds, it is longer than in
Man, partly owing to the depth and length of the Ab-
domen. 4

Of the Anus and its Muscles.—In Mammalia and
Birds, the Anus is placed at the posterior extremity of
the Trunk of the Body, directly under the origin of
the Tail, and generally in a direction opposite to the
Mouth. In almost all Mammalia, it is a simple ori-
fice, which only gives passage to the Faces. In the
Sloth and Beaver, the Rectum and Urethra have a com-
mon termination.  In the Ornithorrynchus, the end of
the Rectum is remarkable, for dilating into a Bag, which
receives the Femces, Urine, and the Sexual evacua-
tions.

The following numbers represent nearly the propor-
tional length of the Intestinal Canal to that of the
Body, in a few of the Mammiferous Animals mentioned
in this work, the measurement being in a straight line
from the Nose to the Anus. Taking the length of the
Body as 1, that of the Intestines is as follows :—In the
Ape tribe, varying from 6 to 8; in the Sloth, 3 to 1;
Ant-eater, 35 Armadillo, 35 Ornithorrynchus, 5; Bat,
35 Sgquirrel, 12; Rat, 8; Guinea Pig, 16; Wild Rab-
bit, 11 Tame Rabbit, 9; Beaver, 9 ; Hedge-hog, 6 ;

Mole,
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OF THE LIVER, PANCREAS, AND
SPLEEN,

LivER.

Tux Liver is found to exist, not only in the different
individuals of this class, but in every class and order
which have a Heart and Blood-Vessels. The Liver, in
Mammiferous Animals, has nearly the same proportional
size, and 1s almost of the same colour and structure, as
in Man ; but there are commonly a greater number of
Lobes, and these more deeply divided than in the Hu-
man Body; the Porta, however, and its eminences,
are wanting. The middle Lobe, when there are more
than three, is generally divided by two Fissures, of
which the right receives the Gall-bladder, the left the
Suspensory Ligament.

In the Ourang-outang, the Liver is very similar to
that in Man; but in the rest of the Ape tribe, the
Lobes are deeply divided.

In some Animals of the orders Bradypoda, Cheirop-
tera, Glires, and Fere, the Lobes are fewer:; but in
most of them, they are in greater number, and much

more
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The Biliary Ducts, in the 4pe kind, are furnished
with Cells in the Cystic Duet, the same as in Man.
In other Mannmalia, they have a smooth appearance ;
the Kangaroo Giant, however, has numerous Glands
and Cells in the Hepatic Duct.

They vary much, in Mammalia, in their pumber,
manner of uniting, and in their termination. When a
Gall-bladder is present, the Hepatic Duets commonly
unite into one Trunk, which communicates with the
Cystic; in other cases, they join it in succession. The
Duects terminate in the Duodenum, after piercing the
Gut obliquely, much after the same manner as in the
Human Body. The distance of the termination varies
in different Animals. In the Glires, it is found to be
the Jeast ; and in the K angaroo Giant, among the Fere,
it is the greatest, though some Authors have supposed,
that the Biliary Ducts terminated nearest the Pylorus in
voracious Animals,

In the Ornithorrynchus, two Branches of the Hepatic
Duct unite with the Cystic near the Neck of the Gall-
bladder. In some of the Bat kind, in Rats, and in the
Porcupine and Hedge-hog, many Hepatic Duets join the
Cystic near each other, or in succession. The Mole has
two Hepatic Ducts, one of which receives the Cystie,
then unites with the other to form the common Duet.
In the Seal, one Branch of the Hepatic Duct joins the
Cystic near the Neck of the Gall-bladder; the second
unites with the Cystic near the insertion in the Intes-
tine, and the Cystic Duet appears to form the common
one. ‘

The Martin kind have the common Duct dilated into

a
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In the Qurang-outang, it is of the same figure as in
Man. In the other Quadrupeds, it is less or more di-
vided. There is commonly but one Pancreatic Duct ;
it seldom happens that any Branch goes off from it to
terminate separately in the Duodenum.

For the most part, the Pancreatic and Biliary Ducts
have a common opening. Of the Apes, some have the
Duects united ; in others, and also in the Hare, Porcu-
pine, and Hog, they terminate at a distance. In the Dog,
one Pancreatic Duet goes into the Ductus Communis,
and another into the Intestine. In the Cat, it termi-
nates in one of the Cells of the Ampulla in the Ductus
Communis. In most of the other Carnivora, the Pan-
creatic and Biliary Ducts are generally united. In the
Horse, they terminate separately, though near each
other. In Ruminants, they commonly unite at their
termination. In the Pig, the Pancreatic Duct ends at
a great distance from the Ductus Communis. In the
Elephant, as in the Cat, it opens into one of the Cells
of the Ampulla in the Ductus Communis,

SPLEEN.

Tue Spleen is found not only in all Mammalia, but
in most Vertebral Animals, and is observed to diminish
in the proportional size from Quadrupeds down to
Fishes.

There is only one Spleen in Quadrupeds, but in the
Dolpkin and Porpoise, there are several of unequal
magnitude, but so small, that if taken collectively, they

would
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tinet, but they have not always the same proportional
thickness ; in some, the Cortical being three or four

times thicker than the Medullary part. The Medullary
Substance does not constantly terminate in Papille.

In the Dog, Cat, some of the Opossums, &c. the
part which transmits the Urine forms a Cavity, the
surface of which, however, is pale, like that of the
Papille.

In many Animals, as the Squirrel, Hare, &ec. there
is but one Papilla; in some of the Ra¢ kind; two; in
the deeply-divided Kidneys, commonly but one in the
Lobe ; but in the Bear, each Lobe is found to have two
Papilla. .

The number of Infundibula corresponds with that
of the Papillee ; when these are absent, the Pelvis is
joined to the edges of the surface which sends out the
Urine, and then, as happens in the Cat, it does not
appear beyond the Kidney.

En the Bear, and other Anmimals with Conglomerated
Kidneys, the Infundibula unite in succession, and go
to the Ureter without forming a Pelvis.

The Ureters agree, in Mammalia in general, in
their course, size, proportional length, structure, and
termination.

In the Lobulated Kidneys, the Arteries do not all go
into the Sinus of the Kidney, many of them taking a more
direct courset wards the Lobes to which theyare destined.

Rexan Graxps,

The Renal Gland is generally situated at the inner
; PﬂIt
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domen, in the vicinity of the Kidneys; and here, as in_

other cases where they are situated within that Cavity,
they are covered by the Peritoneum, but want the Cre-
master Muscle, which exists wherever the Testicle passes
out of the Abdomen.

Besides the Scrotum, the Testicle, as in Man, has
its Tunica Vaginalis, and upless in Man and the Ou-
rang-outang, there is constant]:,r a small passage leading
between this Coat and the Abdomen, in such Animals
as have the Testes always in the Serotum, but a large
communication in those in which these Glands pass from,
and to the Abdominal Cavity. In neither of these
cases is the Animal in danger of Hernia, this being the
highest part of the Belly, or at least, the Viscera press
less upon the Abdominal Rings. The Testes are cover-
ed also in Mammalia by the Tunica Albuginea, which
differs only in thickness. The form of the Testes is
generally oval, sometimes round, as in the Rat, or very
lung, as in ﬂmp]ublous Mammalia and Cetacea. The
size, In many, increases greatl]i at rutlmg—!:lme

The Seminal Tubes, in some Animals, are collected
into Bundles, as in the Baboons, most of the large
Carnivora, the Boar, &c.; but in wmost of the Glires,
and especially the Rats, the Tubes are ]arge and paral-
lel, and so loosely connected as to be easily separated
from each other.

In several Quadrupeds, as the Dog, Horse, Ram, &c.
there is a Body termed Corpus Highmorianum, running

longitudinally next. the Epididymis, and composed of

condensed Cellular Substance, which sends Septulee be-

tween
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appearance internally. When very large, as in the E-
lephant, they have a peculiar Muscle which covers
them. In many Animals, each Vas Deferens unites
with the Vesicula of its side; in others, the Vasa De-
ferentia and Ducts from the Vesicule terminate by a
common opening in the Verumontanum.

In the Ape tribe, the appearance of the Vesiculee Se-
minales is nearly the same as in the Human Body. In
most of the Glires they are remarkable for their
great size. The Vesiculae of the Squirrel are particu-
lar, in being placed upon the inner side of the
Vasa Deferentia. In the Rat, they are so large as to
be partly without the Pelvis. The Guinea Pig has
them of a long cylindrical form, and containing a
cheesy-like substance. In the Hare, their place is sup-
plied by a rectahgular Sac, which has in one part
Glandular appearance, and opens into the Verumonta-
num along with the Vas Deferens. In the Hedge-log,
they exceed the size of the Testes, forming on each

side four or five I'asciculi, each of' which s composed

of a Tube wonderfully convoluted. The different
Tubes join into one Canal, that opens into the Veru-
montanum along with the Vas Deferens. In the Horse,
Boar, Elephant, and Rhinoceros, the Vesicule are of
great size, and form on each side a common Duct with
the Vas Deferens.

Vesicula Accessorice.—These are Membranous Tubes,
varying in number, and situated at the inner side of
the Vesiculee Seminales, or at the origin of the Ure-
thra. They terminate by one or more Exeretory Ducts,
in common with the Vesiculze Seminales and Vasa De-

ferentia,
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beiter to the Female during copulation. The form is
as variable as the length in this class. It is somewhat
cylindrical in the Ape kind and Glires, slender in the
Boar and Ruminants, cylindrical in the Horse and Ele-
phant, large and conical in the Pm‘pam, and ]argﬂ, co-
nical, and flat in the Doipﬁm

The Crura Penis, in Mammalia, are proportionally
short. They adhere to the Bones as intimately as in
Man.
~ In the Dog and some dpes, there are two Corpora
Cavernosa, with a Septum Penis; in others of this last
tribe, the Septum is wanting or incomplete. It is ab-
sent in Solipeds, Ruminants, and Cetacea, and in most
Belluer ; in which case, there 1s only a single Corpus Ca-
vernosum. Inthe Elephant, there is a complete Septum.

The Ornithorrynchus and Kangaroo are remarkable
for having four Crura Penis, and the Urethra in the
axis of the Corpora Cavernosa, which form a cylindrical
ring, with a Septum both above and below it.

In several Mammalia, there is a Bone in the Penis,
for conducting 1t mnto the Vagina. This is found more
frequently in such Animals as have no Vesiculze Semi-
nales ; in these the copulation being tedious, they turn
averse from each other during the emission of the Se-
men. But 1t s found also in some where these Bodies
are present. It exists in most of the Ape tribe, though
here it is small ; in Bats, and in several Rals ; in the
Badger, Bear, Weasel, Dog and Cat kind ; in the ;.’.‘;’mf,
and in the Balena among the Cefacca. 1t is wanting
in the Opossum, Hyena, Solipeds, Ruminants, and Bel-
luew. 'When present, it makes part of the walls of the

Penis,
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in every Genus. In some, as the Ape tribe and Horse,
it is dilated somewhat, as in the Human Species. In
others, as the Boar, and many Ruminants, it is conical
and pointed, and in some turned to one side. Many
others, as the Carnivora, have it also conical, but with
the addition of the Os Penis, which commonly projects
to the extremity of the Glans, In the Elephant, 1t is
cylindrical like the Penis, and then contracts at the ex-
tremity.

In many, the Glans has a Tendinous appearance.
In some, it is covered with hairs; in others, with scales;
and some of the Cat tribe have retroverted Spinous
Processes, which may assist in enabling the Male to
ding to the Female till the Semen is evacuated.

In the Badger, Dog, &e. or such as have the copula-
tien tedious, there 1s a double Glans, or two Cavernous
Prominences, one in the Body of the Penis, the other
near its extremity. Behind the Prominences are two
Veins, which are compressed by Muscles in the time of
coition ; in consequence of which, the return of the
Blood is prevented, and the double Glans kept in a state
of distension.  Something of a similar nature is produced
at this time in the Female ; the Vagina and its Corpus
Cavernosum are contracted, by which the Animals are
held together, and often, contrary to their inclination,
till the Semen is evacuated, and the parts relaxed.

In the Opossums, the Glans is divided into two parts,
cach of which is perforated for the transmission of the
Semen. At the division of the Glans, is the passage
for the Urine. 3

In the Lchidna and the Ornithorrynchus Paradozus,

the
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OF THE FEMALE ORGANS OF
GENERATION.

Tz Female Parts in Mammalia may, as in the Hu-
man Body, be divided into Internal and External,
which vary much among the different individuals of the
class.

The Uterus is situated horizontally like the Body. It
advances in the Loins to the back part of the Kidneys ;
is thinner, looser, and more tender, than in the Hu-
man Species; and has, nternally, a Glandular Mem-
brane, but wants the transverse Rugz, which are found
in Women. In general, it resembles an Intestine, and
has a real Muscular Coat.

Of the variations of the Uterus, there is,

1. A Simple Uterus without Horns, and this generally
pyramidal or oval, as in the dpe tribe, among the Qua-
drumana, and in the Toothless Animals and Sloth, in
the order Bradypoda.

2. A Simple Uterus with Horns, or Uterus Biﬂﬂ‘:ﬁ'ﬁﬁr
This, in some, is straight, in others convoluted, as in
the greater part of the Glires and Carnivora, Solipeds,
Ruminants, Bellug, and Cetacea.

5. A Double Ulerus, or Uterus Duplex, having the

appearance
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In a few, as the Hyena, Dolphin, and Porpoise, the
Rugm run transversely, but exist only at the outer half
of the Canal. In large Animals, the walls of the Va-
gina, according to Cuvier, possess Muscular Fibres,
which run both in a longitudinal and in a transverse di-
rection.  In the Ornithorrynchus, there is no Vagina.

Velva.—This, in some Animals, as the Rat, forms
a longitudinal slit; in others, as the Hyena, it passés
transversely. In some of the Glires, it is of a circular
form, and sometimes, especially in Awimals with a
Pouch, it is inclosed with the Anus in a cirele.

The existence of a Hymen in Quadrupeds, resem-
bhing in form and situation that of the Human Subjeet,
is asserted by some late Authors of the first eminence,
and denied by others of equal celebrity.

In the Dog, Cat, Ruminants, &ec. the Vagina is se-
parated from the Vulva, by a contracted circle, and in
other Animals, by one or more Plice, which are found
to be effaced by coition, or by one or more litters. In
the Bear, Hyena, Mare, and Ass, never yet covered,
a strong Semilunar Fold appears in the under part of
the orifice of the Vagina, which has been considered by
some as analogous to a Hymen, though this is no very
strict resemblance to that m the Human Female.

At the under end of the Vulva, the Urethra is com-
monly situated, and appears at the outer orifice of the
Vagina, though, in many Animals, the orifice of the
Urethra is a considerable way in from the Vulva,

The Nymphe are wanting in Mammalia; but the
'-._mnt of them is supplied, in coition, by the quantity of
Blood which distends the Vessels at this time. In place

of
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internal and external parts, and prevents the lips of the
Womb from growing together.

The Corpora Lutea arve found after impregnation,
and, in the Cow in particular, are large and of a yellow
colour; but in other Animals, the colour varies accord-
ing to the kind.

Fhie Muscular Fibres in the Gravid Uterus become’
less distinet than in the unimpregnated state. The
changes of the simple Uterus without Horns, or that
belonging to the Ape tribe, &c. considerably resemble
those in Woman.

In the Uterus with Horns, the changes are aceord-
ing to the number of Feetuses the Mother carries.
In Uniparous Animals, as the Mare, the Feetus is
confined to the Uterus. In the Cow, it extends from
the Uterus to one of the Cornua. In Multiparons A-
nimals, one or more IFeetuses are contained in each

Horn ; in which last case, the Cornua, by their alter-

nate contractions and dilatations, are formed into Cells.
The Uterus Anfractuosus has the thinnest Coats of
any, and suffers the least change by Impregnation. In’
the Kangaroo after Impregnation, the communication be-
tween the Vagina and Lateral Canals is completely shut
up by inspissated Mucus. A minute orifice is deserib-
ed as being now close to the Urethra, and communicat-
ing with the Uterus, thongh no opening is found here
n the Virgin state. This, dilating at the time of par-
turition, is found to discharge the Feetus into the
Pouch or False Belly; the parts, after delivery, re-
turning to their original state. In the Opossum, the
changes by Twmpregnation are not yet ascertained.
The connection between the impregnated Uterus and
surface
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The number and form of these excrescences vary in
different Animals. In the Sheep and Cow, they are
from seventy to a hundred. Im some Animals, they
are concave externally ; in others, convex,

The Involucra of the Feetus consist of the outer
Membrane, or Chorion, and the inner one, or dmnios,
that secretes the liquor in which the Animal swims.
The two Membranes, contrary to what happens in the
Human Species, are covered with Blood-vessels derived
from those of the Umbilical Cord.

- Between the Chorion and Amnios, in most pregnant
Mammalia, the Cefaceg not excepted, there is an Al
lantois, or Bag, but destitute of Blood-vessels, which
receives the Urine from the Bladder by a Canal termed
Urachus.

In Solipeds, the Allantois is every where mterposed
between the other two Membranes. In the Cow and
Sheep, it covers only part of the Amnios; and in the
Sow, it covers only a small part of that Membrane.

In the Mare and Sow, there is a fleshy-like mass con<
tained in the Allantois, which has been considered by
some as the sediment of the Urine, and termed Hippo-
mancs, or Horse-venom, the nature of which is imper-
~ fectly understood.

The Allantois is wanting in the Ape kind, and in the
Hedge-hog, Dog, Cat, &c. in which is found a Mem-
brane, termed Twnica Erythroides, which contains a
watery fluid at the commencement of pregnancy, and
1s connected to the Mesenteric Vessels of the Feetus,
but has no Urachus. Like the Vesicula Umbilicalis in
the Human Feetus, this is more immediately connected
with early pregnancy.

: The

e
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from the Mamma vary much. In general, though with
many exceptions, the number is about twice that of the
Feetuses which the Animal commonly produces at a Birth,
to give, along with the extended Mamma, an opportunity
for suckling all the young at the same time,

The Teat is commonly hollow within, the Cavity
communicating with two reservoirs, in which the Lae-
tiferous Tubes terminate. It has only one or two ori-
fices externally.

Of the number of the Teats in Mammalia, there are
generally,

Two Inguinal in the Sheep, Goat, Mare, and Cetacea.

Four Inguinal in the Cow, Deer, and Camel.

Four Abdominal in the Lioness and Panther.

Ten Abdominal in the Sow.

Six Abdominal, and Four Pectoral, in the Bitch,
Hare, and Rabbit.

Four Abdominal, and Four Pectoral, in the Cat.

Eight Abdominal, and from Two to Four Pectoral,
m the Rat. .

Two Abdominal, and Four Pectoral, in the Bear.

Four Abdominal, and Six Pectoral, in the Hedge-hag.-

Two Pectoral in the Ape, Bat, and Elephant.

The Nipples are sometimes found, but in smaller
number, in the Male, as in the Dog'; or in a different
situation, as on the sheath of the Penis in the Horse ;
and there are numerous instances where Milk has been
secreted in the Mamme of Male Animals, as the Dog,
Cat, &ec.; and Milk, or a fluid similar to it, is com-
monly found in the Mamme of newly-born Quadrupeds
of both sexes, as well as in the Breasts of Children.

In
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All Birds have a Bone termed Os Quadratum, by
which the Lower Jaw is articulated with the Cranium
on both sides. Another small Bone is connected with
it, and rests by its opposite end against the Palate, in
such a manner as to elevate the Upper Jaw when the
Square Bone is carried forwards by its Muscles.

The Os Hyoides is divided, as in Mammalia, into a
Body and two Cornua, which are of a round and slen-
der form, f

‘I he number of the Vertebre is as variable as in Qua-
drupeds, In the Neck, they are numerous, and vary
more than in the other parts of the Spine, the number
depending upon the length of the Neck. The smallest
number of Cervical Vertebree is found in the Sparrow,
and the greatest in the Swan, the one having only nine,
while the other has twenty-three. The Dorsal Verte-
bra: are fewest in the Bullfinch, being only six in num-
ber, and most numerous in the Swan, which has eleven.
The Lumbar Vertebra are united into one piece. The
smallest number of Sacral Vertebra exists in the Coof,
there being only seven, while the Ostrich has twenty,
which is the greatest. 'Lhe Turkey and Pheusant pos-
sess the smallest number of Caudal Vertebrae, viz. five.
The greatest number is found in the Starling, Swallow,
and Osérich, which have nine. '

Each of the Budies of the Cervical Vertebra forms
a part of a Cylinder, in consequence of which, they are
allowed free motion.

The three or four uppermost Vertebree can only move
forwaid, and the rest backward, the whole giving the
form of an f; but by centracting or widening the two

Acrches,
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Extremity is forked, one of the Branches resting upon
the Body of the Vertebra, the other upon its Trans-
verse Process. The Sternal Extremity has an Osseous
Appendage supplying the place of Cartilage. lhe
middle of the Rib has a flat Process directed upwards
and backwards over the following Rib, each in this
manner supporting the other. The number of the
Ribs is less than in the Human Body ; they are not
found to exceed ten pairs.

The Sternum is of great proportional size, covering
not only the Breast, but a large part of the Belly. In-
ternally it is concave, externally convex, and is ex-
tended below into a ridge termed Crista, resembling
the keel of a ship. This, with the under surface of
the Bone in general, serves for the attachment of the
very strong Pectoral Muscles, that move the Wings.
In some Birds, as the Osirict and Cassowary, which
have not the power of flying, the Sternum is flat below,
and there is no Crista.

The Wings are connected to the Sternum by three
Bones, viz. two Clavicles, and the Furcula, Fork-like
Bone, or Merry-thought. The Clavicle is articulated
with the anterior edge of the Sternum, and has little
motion. It 1s divided into two short processes, one
connected to the Furcula, the other to the Scapula,
with which it forms a Cavity for the reception of the
Humerus. The Furcula is remarkable in Birds, and is
seldom wanting. It is in form of a V, common to both
Shoulders, and is joined by its point to the most pro-
ninent part of the Crista of the Sternum, while the
other extremities are connected to the Humeral end of

the
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The Bones in the Wings of the Penguins are remark.
able for their flattened appearance, and form a sort of
medium between the Wing of the Bird and the Fin of

the Fizh.

In the Lower Extremities, there 1s an Os Femoris, a
Tibia, and a Fibula, which is soon anchylesed to the
Tibia, and does not reach its Lower Extremity ; a Rotula,
the place of which is often supplied by a Process of the
Tibia, as in Diving Birds; one Bone supplymng the
place of Tarsus and Metatarsus; and the Toes, the
Bones of which are more numerous, the more exterior-
ly they are placed. The Toes are articulated upon a
Pulley, formed by the lower end of the Metatarsal Bone.
The mner side has a small Bone, that supports the Pos-
terior lToe or Pollex. There are two Bones to the
Pollex, three to the Second Toe, four to the Third Toe,
and five to the Fourth. In Birds with only three Toes,
the First Toe has three, the Second four, and the Third
Toe five Bones. The Cassowary has only three Toes,
and the Ostrich two. The Birds with four Toes have
commonly three before, and one behind. Some, as the
Parrot, Cuckoo, &c. have two before and two behind.
Swimming Birds, as the Penguin, have the Pollex
obliterated. : .

In wading and other long-limbed Birds, the length
of the Leg is produced by the Tibia, and the Bone
which supplies the place of Tarsus and Metatarsus;
and s often in proportion to that of the Neck, though
there are many exceptions. The Lower Extremities
of Birds in general, are placed so much behind the
common centre of gravity, as to make the Animal ap-

pear
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but there is an additional Rectus Posticus, viz. a Maxi-
mus.

The Muscles of the Dorsal part of the Spine are also
wanting, the parts here being quite rigid. | he Neck
is furnished with a number of Muscles, corresponding
with the number of the Cervical Vertebrae. The Tail
has Muscles for raising, depressing, and turning it to
either side. 'They arise chiefly from the posterior part
of the T'runk of the Body, and are fixed to the Os
Coceygis. The Lateral Muscles in particular, acting
together, expand the feathers in the Tail, so as to pro-
duce that beautiful fan-like appearance, so remarkable
in the Twrkey, Peacock, and Pheasant.

Of the Muscles of the Ribs, the Scalenus is analo-
gous to the Levatores Costarum, which extend from
the transverse processes of the Vertebra, to the anterior
edges of the Ribs. The Intercostales and Triangu-
lares bear a considerable resemblance to those in Man.
Birds have no Diaphragm. There are three Layers of
Abdominal Museles, the two outer of which run more
in a transverse direction than in the Human Species.
The Recti and Pyramidales are wanting.

Muscles of the Superior Extremity.~—The Muscles of
the Scapula are the same in number with those in Mam-
malia; but the Trapezius and Rhomboides are small,
their origin being chiefly confined to the Spine of the
Back. Birds have three Pectoral Muscles, all ansing
from the very large Sternum, and fixed to the Scapu-
lary extremity of the Humerus. The First, or Great
Pectoral, with its fellow, which weighs more than all
the other Muscles taken collectively, arises from the Os

- Furciforme,
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other from the Humerus. There is also an Anconeus.

The Supinator Longus is wanting. ‘I'here is a kind of
Supinator Brevis, but it is considered as bending the
Fore-arm. Two Muscles occupy the place of the Pro-
nator Teres, though seemingly acting as TFlexors.

The Metacarpus possesses only the motions of adduc-
tion and abduction. The Muscles for performing these
motions are the following: The Ulnaris Internus, which
arises as in Man, and is fixed to the wedge-like Bone
of the Carpus; another Muscle lying under this, and
sending off a long Tendon, which gives slips to the se-
condary Quills, and is inserted to the back of the Me-
tacarpus; the Ulnaris Externus, which is placed on
the posterior surface of the Ulna; its Tendon, passing
between the last Primary Quill, and first Secondary one,
and fixed to the inner edge of the baa-e of the Meta-
carpus; a Radial Muscle, which arises by different
portions from the External Condyle, and one from the
Radius, their common Tendon being fixed to the Tu-
bercle of the Metacarpal Bone of the Thumb.

The Digital Muscles, also, ean only perform ad-
duction and abduction. Of the Adductors or Ex-

tensors, there is the Adductor Phalangis Prima,
which corresponds with the Flexor Sublimis, arises
from the Internal Condyle, and is fixed to the base
of the first Bone of the Great Finger. The Ad-
ductor Internus Phalangis Secunda, which corresponds

with the Flexor Profundus, and goes along the inner
side of the Radius, and is inserted into the base of the

second Phalanx. The Adductor Pollicis, which cor-

responds to the Flexor Pollicis, is situated between
the

S
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di;l'ﬂctim]h‘, and act upon the Skin and I'eathers over
them.

The Feathers are the peculiar covering of Birds.
They protect them from the inclemency. of the weather,
and serve them for flying. In Water Fowls, the Fea-
thers are besmeared with an oily fluid, which prevents
the water from injuring them.

Upon certain parts of the Integuments there are
Glands, that separate an oily matter, with which they
anoint their Feathers. These are found under the Skin
of the crop; but the greater part of this substance 13
discharged, by one or more orifices, from a Gland si-
tuated upon the Rump. With the contents of this, the
Duclk, by means of the Bill, frequently besmears the
Feathers.

The Feathers are wanting in young Birds. When
they first leave the Egg, they are covered with Hair,
formed into Fasciculi, each of which grows from a
common Bulb, that gives origin to the future Feathers.

The Hair is soon succeeded by Sheaths, giving pas-
sage to the Feathers, the inner ends of which are sup-
plied with Blood-vessels, that form first the Barrel,
then the Stalk of the Quill.

The inner part of the Feathers is at first composed of
a Pulpy substance, inclosed in Cells. The Pulp is by
degrees absorbed, and the part assumes the appearance of
a Corpus Cavernosum. The Stalk is convex on one
side, and concave, and furrowed in the middie, on the
other. Upen the sides of the Stalk are Barbes, ;:umpoaed

of Horny Laminz, and beset laterally with Hairs or Bar-

bules. 'The Feathers on the Wings and Tail are term-
ed
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NERVES.

The Cerebral Nerces are the same in number as in
Mammalia. The Olfactory, after leaving the Brain,
goes in a distinct Canal to the Cavity of the Nose. The
Second crosses its fellow, and goes to the Eye of the op-
posite side. The Third, either by a hole peculiar to it,
or by a Sphenoid Fissure, passes to the Muscles, as in
Mammalia. The Fourth is also as in the former class.
The Fifih divides as in Mammalia. The Branches to
the Beak correspond with those about the Jawsin Mam-
miferous Animals ; but those to the inner side of the Nose
are of great magnitude, and run to the extremity of the
Bill, in Birds which search for their food in water, mud,
&c. ‘The Sixth are as m Mammalia. Of the Seventh,
the Portio Dura is proportionally small, the Lips being
absent, and much of their Bill being Horny and Cal-
lous, and not requiring a great supply of Nerves. The
Portio Mollis, of great size, goes to the Labyrinth by
many Branches. The Eighth and Ninth pairs are dis-
persed as in Mammalia.

The Great Sympathetic has origins, connexions, and
téerminations, which bear a considerable analogy to those
of the Animals of the former class, varying only in some
particulars. It passes through the same Foramen with
the Pars Vaga and Glosso-pharyngeus. It unites with
Nerves near it, has Ganglia i jts course through the
Body, and can be traced as far as the Vertebrze of the
Tail. :

The Spinal Marrow is nearly of the seame nature, and

the
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and are placed so much in a lateral direction, that the
Animal, in viewing objects particularly, turns towards
them one side of the Head, and examines them with a
single Eye.

The Orbits are more shallow here than in Quadru-
peds, of course, the cushion of Fat surrounding the
back part of the Eye is thinner.

In most Birds, as Fowl, Duck, Turkey, &e. the Eye-
lids are closed by the Orbicularis elevating the Inferior
Palpebra, which is the largest, and has a small Lamina
of Cartilage. There is a peculiar Muscle arising from
the bottom of the Orbit, for depressing this Eye-lid.

In a few, as the Parrot, Owl, Goat-sucker, Ostrich,
&e. the Upper Eye-lids are most moveable.

Cilia are found in a few Birds only, as some Parrofs
and Hawks, the Ostrich, &e.

Besides the two ordinary or horizontal Eye-lids,
Birds have a third one placed at the Nasal Angle, and
termed Membrana Nictitans, which is a semi-transpa-
rent Membrane, capable of covering the whole Eye.
In a state of rest, it is scarcely observed, but can be
drawn out by the action of two Muscles, so as to cover
the whole front of the Globe. The Museles performing
this motion, arise from the back of the Sclerotic. The
one, termed Quadratus, has its origin from above ; the
other, called Pyramidalis, comes from below, and forms
a Tendinous Cord, that runs through an Aponeurotic
Sheath formed by the first, then in Cellular Substance
at the under part of the Sclerotica, to be fixed to the
ipferior and exterior edge of the Membrana Nietitans.

After

B
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flat, but sometimes convex, at other times, as in the
Owl, concave.

The Choroid Coat has no Tapetum, such as is found
in many Quadrupeds. The inner side is uniformly
blackish, and lined with Mucus, which prevents Birds
from seeing distinctly in the dark.

All Birds have Ciliary Processes, but they project so
little, that they appear rather like Strise than loose
Folds, and are connected to the Crystalline Lens.

The boundary between the Choroides and Iris is dis-
tinctly defined in this class.

The Iris varies in appearance according to the Spe-
cies. It is blue, red, or yellow, and commonly pos-
sesses great brilliancy.

In some, as the Parrot, the motions of the Ins are
voluntary, The Animal can dilate or contract the Pu-
pil at pleasure. A Membrana Pupillaris is not observed
in Feetal Birds.

The Optic Nerves run here in such a manner, that it
is difficult to distinguish any union in them. Upon
reaching the Ball, each goes through a Sheath of the
Sclerotic Coat, and then forms a round white line, from
which grows the Retina.

In the internal part of the Eye, there is a Membrane
of a most delicate texture, somewhat resembling the
Choroid Coat, and termed Marsupium Nigrum, Pecten,
or Membrana Plicata, from its colour and plaited ap-
pearance. It arises in the bottom of the Eye, at the
entrance of the Optic Nerve, passes obliquely through
the Retina, and terminates at or near the edge of the
Crystalline Lens. It is formed of Plicee, varying in

number
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OF THL EAR.

Mxre is no Cartilaginous Exfernal Ear in any of the
class, but instead of it, especially in Rapacious Birds,
there is a Tuft of Feathers regularly arranged round
the External Meatus, which excludes dust, insects, &e.
but allows sound to enter readily.

~ In the Owi kind, and several others, chiefly Birds of
prey, there is a Membrano-muscular Valve over the pas-
sage, which has been compared to the Concha of the
Human Ear. The edges of this have a number of slen-
der Feathers placed in a circle, which gives a singular.
appearance to the Animal.

The Meatus Externus is little else than a simple hole:
in the surface of the Scull. It has a liquor secreted in
it, which may answer the same purpose as the wax of
the Ear of Mammalia.

The Membrana Tympani, contrary to-what happens
in the former class, is convex outwardly, and of an oval

form, with the long diameter placed downwards and
forwards. . |
The Tympanum is of considerable size, and has with-
i it only one Ossiculum Awditus, which is rather of a.
Cartilaginous consistence, and termed Quadratum from
its shape. It is composed of two Branches, which
form a kind of Elbow., One is attached along the infe-
rior half of the Membrana Tympani, the other goes
from the superior part of the former, at the middle of
the Membrana Tympani, and divides into slender
Crura,
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without any preparation, on account of their not being
inclosed by an Os Petrosum, as in Mammalia.

The Semicircular Canals ave peculiar, by two of them
crossing, and communicating with, each other. They
are larger in proportion than in Mammalia, and larger
in Birds of prey than in others; but the Vestible, in
Birds, is proportionally small.

In place of a Cochlea, there is a conical Bone, bent
a little, and obtuse at its extremity. It passes off from
the Vestible, and is divided, as in Mammalia, by a par-
tition into two Scalee, which communicate with the
Tympanum and Labyrinth as in Man. This, with the
other parts of the Labyrinth, receives the Portio Mol-
lis, as the Cochlea does in the former class of Animals.

OF THE NOSE. :

Tar Organ of Smell is proportionally large, and its
acuteness 1s shewn in Birds of prey, which discover their
Food at a considerable distance.

The Nostrils vary in situation, size, and form, in
different Birds. In some, they are found at the side of
the Beak, in others, at its base; and are placed oppo-
site to an opening in the Septum, in consequence of
which, there is a free communication between the oppo-

site
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OF THE MOUTH, THROAT, AND
THEIR APPENDAGES.

e part supplying the place of Teeth, in Birds, is
the Rostrum, or Bill, which is formed of a Horny Sub-
stance similar to the Claws and Spurs, and moulded
upon the Osseous part of the Jaws.

The form and texture of the Bill eorrespond with the
habits and food of the Animal. In Rapacious Birds,
as the Eagle, the Eill is hard and hooked at the end,
for seizing and lacerating the prey. It is also of a very
firm texture in Birds that bruise hard seeds. In those
which live upon softer Food, it is more delicate ; and
i such as the Duck kind, which search for their food
in water or mud, it becomes soft and remarkably sen-
sible.

Many Birds, particularly in the orders Accipitres and
Gallinez, have a soft Skin covering the base of the Bill,

which gets the name of Cire, {wa‘x}, the use of which is
not yet ascertained.

ToncvE AND Sarivary GLANDS.

Axry Birds are furnished with a Tongue, the form and
structure of which vary much in different Genera and
Species. It has Papillee of different forms, some fleshy,
zoft, and rounded, others Cartilaginous, and placed on

its
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The Tongue of the Wood-pecker is a sharp Horny
tubstance with barbed edges, and fixed at its root to a
Cartilaginous Os Hyoides, consisting of a Body and
two pairs of very long Crura. The Body, when in a
state of rest, is placed in a fleshy sheath of the Bill.
‘Two of the Crura lie in the Neck, the other two are
connected to the former, then proceed completely over
the Cranium, running under the Integuments, and are
fixed to the Upper Jaw. By means of this apparatus
acting like a spring, the Tongue can be thrust some
mches out of the Mouth,

The Salivary Glands, in Birds, exist only un-
der the Tongue, where they occupy the place of the
Sublingual in Mammalia. They form a mass of small
Granulous Bodies, from which a liquor, somewhat Vis-
cid, flows into the Mouth by numerous orifices.

In the Gallinacca, they are of considerable size.
Two pairs are found in the Twrkey, the first lying con-
cealed immediately under the Skin, the second on the
posterior portion of the first. ‘Their colour is yellowish,
like the humour which theysecrete. In the Parroguet,the
liquor of these Glands is viscid and grey. In. the Wood-
pecker, the Salivary Gland extends as far as the Ocei-
put, is of a white colour, and sends out a single Duet,
which terminates under the point of the Tongue, dis-
charging a white Fluid into the Mouth.

Water Birds in general have but one pair of Glands,
which secrete a white and viseid humour, discharged by
many erifices ; but in some of the Birds of this order,
as the Cwll, the Salivary Glands have only a single
Duet.

OF
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The Radial is proportionally small; the Ulnar very
large, runs along the external edge of the Wing.

The Posterior Aorta sends off the Celiac to the Sto-
‘mach, Liver, Spleen, Pancreas, and part of the Intes-
tines ; then the two Mesenterics. It givesalso the Sper-
matics to the Testes and Ovaria, and Anterior Lobes of
the Kidneys ; the Intercostals ahd Lumbars to the con-
taining parts of the Body ; continued farther, 1t fur-
nishes Branches to the Kidneys and Pelvis, and at last
to the Inferior Extremities.

The Veins correspond with those in Mammalia; but
there are two anterior Cavee, both opening into the up-
per part of the Auricle.

In the larger Birds, as the Ostrich, Muscular Fibres
are seen in the Cavee, particularly in the posterior one.

In Diving Birds, the Cava Posterior dilates at the
Liver into a sort of Reservoir, somewhat similar to that
in the Seal.

OF THE ABSORBENT SYSTEM.

Thiis of late years, Anatomists have been unacquaint-
ed with the Absorbents of Birds, chiefly owing to the

transparency of the Chyle, and the want of Mesenteric
Glands. The Lymphatics are now demonstrated in
Birds, as well as in Man and Quadrupeds, and the struec-

ture
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OF THIE ORGANS OF VOICE AND
RESPIRATION.

Fue Organs of Voice and Respiration in Birds differ
extremely from those of other Animals.

The Laryna is peculiar in being double,  or m there
being one at each end of the Trachea.

The Superior Laryn is situated at the root of the
Tongue and top of the Trachea, and i1s composed of
several osseous Pieces, the largest of which is analogous
to the Cricoid Cartilage. There are neither Thyroid
nor Arytenoid Cartilages, nor Epiglottis, in Birds.

The Rima Glottidis 1s a simple Chink or Slit, with
Muscular sides, which can merely open and close the
passage, having no connection with the formation of
Voice.

In place of the Epiglottis, there are, in many Birds,
Cartilaginous Papillze upon the edge of the Glottis, to
prevent the Aliment from going into the Lungs. In
the Ostrich, there is a slight elevation, which some have
considered as an Epiglottis.

The T'rachea is composed of Cartilages or of Bone,
which form complete rings, and these overlap each
other at their edges in such a manner, that the diame-
ter of the Tube is not affected by any twisting of the
Neck. Tts form is commonly cylindrical, sometimes co-
nical, at other times it has dilatations and contractions,
as in some of the Swimming Birds.

The
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The Vocal Organ is furnished with Muscles from the
surrounding parts, and these vary in number in diffe-
rent Species.

The strength of the Muscles of the Inferior Larynx,
was found, by Mz Hu~tEr, to be in proportion to that
of the Voice. They appeared stronger in the Common
Cock, but weaker in the Capon ; and here the Animal
has not the power of crowing. The Muscles of the
Larynx of the Nichtingele were found stronger than.
m any other Animal of the same size.

At the Inferior Larynx the Voice of the Animal is
chiefly formed, as may be‘observed by cutting the Tra-
chea across below the Superior Larynx, in a living
Bird ; or in a dead one, after performing the same ope-
#ation, blowing in air till it distends the Body, then
suddenly forcing it out again; or by cutting out the
under end, with part of the Bronchi, and blowing air
from the Pulmonary Extremity.

The Inferior Glottis is compared to the reed at the
mouth of the wind instruments, as the Clarionet, &ec.
the Superior Glottis to the holes, and the Trachea to
the Body of the instrument.

‘The Bronchi are formed of two Tubes, which, like
the Trachea, are commonly eylindrical,. but sometimes
have dilatations and contractions, and are composed of”
Cartilaginous or Osseous Arches, the curves varying
occasionally by the action of the Muscles.

The Brouchi proceed in angles more or less acute,
but are never subdivided, till they enter the Lumgs,
after which they lay aside their Cartilaginous struc-
ture, and become entirely Membranous; but the

Swan







236 ORGANS OF VOICE, &  [Parr IL

Birds, by incomplete transparent partitions, which al-
low the air to pass from one part of the Cells to another,
and prevent them from being over-distended.

In Adult Birds, the Air-Cells not only communicate
with each other by considerable apertures, but also
~ with the Cavities in the middle of the large Bones, of
whatever form.

In many, they extend to the Axille, and under the
Pectoral Muscles, and even along the Shoulders under
the Skin of the Wings and lateral parts of the Neck.
This is found particularly to be the case in high-flying
Birds, in which, also, they are remar' ably large.

They are extremely thin, but so dense, as to prevent
the air from escaping, except by the apertures which
conduet it through the Body.

In large Birds, the Cells are furnishedt with Fasciculi
of Museulur Fibres, considered as a Substitute for the
Diaphragm. 'These serve to expel the air reeeived in
mspiration, and send it back by the Lungs and Tra-
chea, in which they are assisted by the Muscles on the
Thorax, Abdomen, &ec.

The distension of these Cells serves to render the A-
nimal lighter in flying, so as to buoy it up in the air,
and diminish the necessity of inspiring frequently in a
long or rapid flight ; and also in singing or swimming';
and in larg: Uirds, as the Ostrich and Cassowary, in
ruming.

They answer, besides, as a kind of secondary Lungs te
the Blood, and are useful in the expulsion of the Faces,
Urine, and contents of the Genital Organs.

They are also concerned in respiration, the Lungs

possessing
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OF THE ALIMENTARY CANAL.

T'se Viscera of the Abdomen, in Birds, are contained
in the same common Cavity with those of the Thorax,
and, as in the former class, are covered by the Perito-
neum, which is here so confounded with the Pleura,
that the two may be considered as one Membrane.

The Animals of this class being divided into Grani-
worous and Carnivorous, the Bowels of the two kinds
are considerably different from each other.

The upper part of the Esophagus agrees in its nature
in Birds in general ; but in a few, there are peculiari-
ties. In the Pelican, there is a remarkable dilatation
or Pouch in the Fauces, capable of holding some
quarts, and serving as a reservoir of the Food, which
commonly consists of Fishes.

There is also, in the Male Bustard, a Throat-Sac
under the Skin of the Neck, which has an opening of
considerable size under the Tongue, but the use is un-
known.

Granivorous Birds.

The Esophagus is generally a little inclined to the
right side of the Trachea, and terminates at the bottom
of the Neck in a large Sac, the Ingluvies or Crop,
which is of the same structure with the Esophagus, but
thinner.

The

il i i
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pable of containing several pints of water, and is much
larger than the proper Stomach into which it opens.

"T'he Infundibulum, in Birds, ends in the Ventriculus
Cadlosus, Gizzard, or Third Stomach, which, in Galh-
naccous Birds, is much larger than the Infundibulum ;
but in others, it is the reverse. In the Pie, the Third
Stomach is only about half the size of the Second, and
in the Ostrich, several times less. It is generally situa-
ted in the upper part of the Abdomen, close to the
Spine, and resting upon the Intestines; though, in
some few Birds, it is covered by these.

It is commonly of a globular figure, and a little com-
pressed, and is composed of four Muscles, remarkable
for their great thickness and strength. Two of these
are situated laterally, and have Fibres running in a ra-
diated manner about two Tendons placed at the sides
of this Organ. The other two Muscles are much
smaller than the former, and are situated at the extre-
mities of the Stomach.

The Gizzard is covered externally with a Tendinous
Expansion, and lined within by a thick, strong, cal-
lous Coat, considered by some as a continuation of the
Cuticle. In the Chick, it 1s only a thin Pellicle, and
becomes thick from attrition.

This Layer forms irregularities in the inner side,
which are adapted to each other on the opposite sur-
faces. The Cavity of this Stomach is proportionally
small, when compared with its external surface, and its
two orificcs are remarkabl y near each other.

Its thickness is supposed to compensate for the want
of Teeth. So great is the strength of this Organ, that

pieces
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The Bursa Faprici is situated at the upper and back
part of the Cloaca, into which it opens in both sexes.
In some of the large Birds, as the Goose, it is fully an
inch in length, and is lined with Mucous Glands inter-
nally. It is largest in young Birds; in old ones, it is
quite contracted. It is constantly found empty, and its
use is unknown,

The Omentum is wanting in Birds in general, unless
a lump of Fat which covers the Intestines in some
Aquatic Fowls, be considered as such. In the Ostrich,
there is an Omentum with a large quantity of Fat.

OF THE ASSISTANT CHYLOPOIE-
TIC VISCERA.

LivEr.

T'ur Liver is generally larger in proportion, in this
class of Animals, than in the former, especially in Birds
of prey, and is observed to be larger in Domesticated
than Wild Animals of the same Species. The figure is
more uniform in Birds. Thereare commonly two Lobes
of equal size, which occupy both sides of the Abdomen ;
but in some, the left is larger than the right, or in
others, is divided into two Lobules. It is supported by
the surrounding Viscera, and is fixed by Processes derived

from
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the Lungs, and below the fore part of the Kidneys,
They ave commonly of an oval, but sometimes of a
roundish form, and vary much in size in the different
Genera and Species. They increase considerably in
bulk in the season of their sexual intercourse, and are
proportionally larger than in Mammaha. They are co«
vered, and fixed in the Body, by a Process of the Pe-
ritoneum, and consist of a Congeries of delicate Semi-
nal Ducts, which are less distinet than in the former
class of Animals. '

The Epididymis here is closely connected to the Tes-
tis, and sends out the Vas Deférens, which runs in a
flexuous manner near the corresponding Ureter. It
becomes larger by degrees, and terminates in the Cloa-
ca, distinct from the Ureter ; but frequently, before its
termination, it dilates into an oval Sac, that is consl-
dered by some authors as supplying the place of a Ve-
sicula Seminalis. The Duet is commonly full of an
opaque white fluid, and its outer extremit}f, in some
Birds, as the Duck, 1s situated between two Erector
Muscles, which, by compression, can discharge its con-
tents.

The Prostate Gland, in this class of Animals, is
wanting.

In general, each Vas Deferens terminates in a Penis
peculiar to itself, which is a mere Papilla, placed at the
side of the common Cleaca, and pointing outwards, as
in the Cock, Turkey, Pigeon, and large Birds of prey.

In some, as the Duck, Swan, &ec. the Vasa Defe-
rentia terminate in a single Penis, which is of con-
siderable size, »nd in the relaxed situation, is a

simple
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in a warm atmosphere. The outer Glaire, which is
more fluid and transpdrent than the inner, can be readi-
ly separated from it after being boiled, or otherwise
hardened into a coagulum.

The inner Glaire incloses the Folk, which is contain-
ed in a Membrane termed Volk-bag. The Yolk is pro-
portionally heavier than the Glaire, and has attached to
the Membrane which covers it, two white Bodies like
coagulated Glaire, termed Chalaze or Grandines. The
other extremities of these Bodies, considerably expand-
ed, penetrate and float in the Albumen.

The Chalaze form two ends of an axis, being placed
at the opposite sides of the Yolk, but at a little distance
from its centre, in consequence of which the large por-
tion preponderates.

On the surface of the Yolk-bag is the Cicatricula or
Macula, termed also the Tread of the Cock, which is
surrounded by coneentric circles, the Halones or Cir-
culi, the use of which, and of the Chalaze, is not yet
fully ascertained. The Cicatricula, being placed upon
the smaller portion of the sphere of the Yolk, is found
uppermost in whatever position the Egg happens to be
placed. _

Changes p:.mducﬁd upon the Egg in time of Hatching.
—This process is effected by the assistance of Atmo-
spheric Air, and a certain degree of heat, both of which
eircumstances are produced by Incubation, or by the
Egg being kept for a sufficient length of time, in air
heated to an equal degree with that produced by the
Animal. But varnishing an Egg all over stops the pro-

gress of Incubation, by obstructing the access of the air,
though
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PART IIL
OF REPTILES.

OF THE BONES.

T general structure of the Skeleton of Reptiles vé-
ries much in the different orders of the class. The
Cranium, for the most part, is large in proportion to
the size of the Brain, though small when compared with
the bulk of the Head.

In the Turtle, the apparent magnitude of the Head is
owing to the Accessory Bones, between which and the
Cranium there is a large space occupied by Muscles and
Glands, and by the Organs of Vision. The Cranium
15 joined to the Vertebrae of the Neck by a single Occl-
pital Condyle.

The Lower Jaw is composed of five pieces, one in
the middle, and two at each side: and is articulated
somewhat after the manner of the articulation in Birds.
It has no Condyle, but a hollow articular surface, which
1s joined to an eminence of the Temporal Bone; a
structure the reverse of that in Mammalia.

In all other Reptiles, there is nearly the same kind
of articulation as in the Turtle. There are no Tecth in
the T'urtle kind, in place of which their Jaws are co-

vered
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Tibia, is in general articulated directly with the Os Fe-
moris ; and in all, the Astragalus is joined to the Tihia,_
and the Os Calcis to the Fibula,

Of the Serpents, one set move the under Jaw only,
another set, viz. the Vipers and Venomous Serpents, move
both Jaws. The Lower Jaw is articulated by a Glenoid
Cavity, which corresponds with a Condyle of the Tem-
poral Bone at the bottom of the Cranium.

. Serpents, whether innoaious or poisonous, are divided
according to the nature of their Teeth. The former
have both Jaws beset with small Teeth in two rows, with
an interval between them. In the Poisonous Species,
the outer row in the upper Jaw is wanting, but their
place is supplied by long hollow 7'usks, which are con-
nected with the Bag containing the poison, and serving
as Excretory Ducts to convey it from the Glands at
their roots, into the wound the Animal inflicts. The
Tusks lie concealed in the Jaw, but can be darted out
at the will of the Animal. In all the poisonous Ser-
pents, the Upper Jaw is moveable on the Cranium,
This allows them to open the mouth widely, by which
they are enabled occasionally to swallow an Animal en-
tire, the diameter of which sometimes surpasses that of

their own Body.

Serpents are remarkable for the number of their Ver-
tebree, which form almost the whole Skeleton. They
vary in number from about 80 to upwards of 250, and
are nearly of the same form from the Head to the
Tail. They are connected by Ball and Socket. This
articulation, however, is of such a nature as to allow
free motion laterally, but little in a vertical dicection.

«'The
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merous. Some pass from the under and fore part of
the Back Shell to the Vertebrae of the Neck, and others
from one set of Vertebra to another. One Muscle 1s
peculiar to this Animal, which arises from the first
Dorsal Vertebra, and is fixed to the sixth and seventh
Cervical Vertebree. It begins the extension of the
Neck, when the Head is concealed in the Shell. |

About half’ a dozen pairs of Muscles lie on the back
part of the Neck, chiefly for raising the Head, or pull-
ing it laterally. A few Muscles also appear below, par-
ticularly one supplying the place of the Sterno-mastoi-
deus, for bending the Head, and producing a shght
elevation of the Shoulder.

The Muscles of the Shoulder are only three in num-
ber, and are analogous to the Trapezius, Levator Sca-
pule, and Subclavius. The Muscles of the Humerus
are more numerous than in other Animals, to give the
necessary motions in swimming. They arise from the
Bones of the Shoulder, and from the inner side of the
Dorsal and Abdominal Shells. The Pectoralis Major
is composed of several portions. There are something
kike two Deltoids. The other Muscles are analogous
to the Latissimus Dorsi, Levator Brachii, Teres Major,
and Biceps.

‘I he Muscles of the Fore-arm, and remaining part
of the Anterior Extremity, are in a great measure A-
poneurotic, the Member being in the form of a Fin, as
i the Cetacea. 'l his 1s particularly the case in the Sea
Tortoise, where the Muscles are Aponeurotic Bands,
which strengthen the Articulations.

Muscles of the Posterior Ewxtremily.—There is a

Muscle,
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into it are likewise employed in moving the Superior
Extremities.

Anterior Extremity.—Of the Muscles of the Shoulder,
the Serratus Magnus arises from the Head and I'rans-
verse Processes, and goes to the Scapula. The Pecto-
ralis Minor is wanting. The Levator Scapule arises
from the Occiput. The Omo-hyoideus is present, but
the Trapezius is wanting. There is a Rhomboideus,
but no Subelavius. The Muscle analogous to the Ster-
no-mastoideus goes from the Scapula to the Head.
The Muscles of the Arm consist of a Pectoralis Major,
and an assistant to it ; a Latissimus Dorsi, a Subscapu-
laris, supplying also the place of the Coraco-brachialis,
and a Deltoid. The Supra and Infra Spinatus, with the
Teres Major and Minor, are absent.—Of the Muscles
of the Fore-arm. A Sterno-radialis supplies the place
of the Biceps. 'T'here is no Brachialis Internus, but a
large Triceps, a Supinator, and a Pronator. The
Muscles of the Hand are similar to those in Mammalia.
The Thumb has an Extensor, but wants all the other
Muscles.

Posterior Extremities.—'The Psoas Parvusis wanting,
but there is a Quadratus Lumborum which moves the
Os Ilium.  There is only one Gluteus, which supplies
the place of the Medius. "The Pyriformis, the Gemini,
and Obturator Internus, are wanting ; a long Quadra-
tus Femoris, no Pscas Magnus; an Iliacus Internus,
Pectinalis, three Adductors, an Obturator Externus,
though no Foramen Thyroideum.

Of the Muscles of the Leg, the Muscle supplying the
place of the Vasti and Cruralis has only two heads. The

Rectus
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Lizards, both of the water and land kind, frequently
change their Skin, which is pulled off ehiefly by the
assistance of the Feet. In Snakes, it comes off at
moulting seasons, forming what is called the Swales
Shirt. In the Tortvise, the Shell never changes.

The Seales vary according to the kind.  In the Tor-
toise, they are of a Horny nature, differing in hardness
and figure. In the Crocodife, they are Osseous. In a
great part of Lizards and Serpents, they arve small plates
of Skin, with the Cuticle between them. In Reptiles
with Scales, as the Lizards, the Skin is dry. In those
with naked Skins, as the Frog and Salamander, it is
moist, being covered with a viseid fluid.

In Serpents, there is a strong Skin under the Scales,
intimately connected with the Muscles.

The Cellular Substance, more or less loose in Rep-
tiles, connects the Skin to the parts underneath.

In the Frog and Toad, the Integuments are remark-
able in adhering to the Body at certain points only,
and there, (:hieﬂ_f by Vessels and l‘%’erw-'l:es,.r viz. about the
Mouth, Linea Mediana of the Body, Arm-pits, and
Groins. In other parts, the Animal lies loose in the
Skin, as in a Bag.

Between the Epidermis and 8kin, and under the
Scales, the Corpus Mucoswm is situated, which varies in
colour, having all the different tints in the different in-
dividuals of the class.

In the Cameleon, some Frogs, &c. the colour changes
occasionally, in consequence of light, heat, effects of pas-
sion, &e. In a Zoad kept constantly in the light,

tie colour changes to a pale green; while the same kind-
ol
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nium. In some, it is several thousand times less than
the Body, and without being divided into Circumvolu-
tions. ;

It is covered by the same Membranes as in Mamma-
hia and Birds, but the Dura Mater has no Processes.

The Cerebrum consists of four roundish eminences,
viz. two Hemispheres, and two Thalami Optici, which
are remarkable in their situation, being placed behind the
Hemispheres. It has Lateral Ventricles, with Corpora
Striata, and a Ventricle besides, in each of the Thalama,
which communicates with the third. This last has an
Anterior and Posterior Commissure, but the Nates and
Testes are wanting.

The Cerebellum lies behind the Cerebrum, and has no
Arbor Vitee. A fourth Ventricle exists in the Turtle,
and probably also among the other orders of the class.

The Spinal Marrow, in most of the Species, is of
ereat size when compared with the Brain.

‘The Olfactory Neroves arise from the Anterior Extre-
mities of the Hemispheres, and go to the Nose, after
the same manner as in Birds. The Canals receiving
them have a common opening from the Cranmium. The
. Optic Nerves are less or more connected, as in the two
former classes ; but there 1s scarcely any union of their
Medullary Substance.

The Third Pair also agree in general with those in
Birds and Mammalia. The Fourth are nearly similar
in all red-blooded Ammals. The Fifth, asin the for-
mer Animals, are also divided into three Branches.
The Sixth agree with those of Mammalia and Birds.
Of the Seventh Pair, the Portio Dura is small, there

being
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the Skin. It is wanting, also, in the generality of Ser-
pents. :

A Tympanum, Eustachian Tube, and Semicircular
Canals, ave present in the Twrtle, Frog, and in most
Lizards. In the Turtle, the Tympanum is in some
measure divided into two parts by a contraction, which
is more distinct in the Crocodile, wherethe imner apart-
ment has Cells, somewhat like those in the Mastoid Pro-
cess in the Human Species, but larger. In Lizards, the
Frog, Toad, &c. the Tympanum is Membranous be-
hind, and has a short but large Eustachian Tube, which
communicates with the Mouth.

There is neither Tympanum nor Eustachian Tube in
Serpents, and a few others; but a rudiment of a Carti-
laginous Ossiculum exists in some, which is inclosed in
Muscular matter, the inner extremity occupying the
Fenestra Ovalis. In the Thwrtle and Lizards, as in
Birds, there is a simple Ossiculum “duditus, with a small
Cartilaginous Stalk, which is joined to the Membrana
Tympani. The Frog and Toad have two Cartilaginous
Ossicula, one joined to the Membrana Tympani, the
other articulated with it, and with the Fenestra Ovalis.
In Serpents, there is a rudiment of an Ossiculum, the
outer end of which touches the Skin, the inner the Fe.
nestra Ovalis.

Of the Muscles of the Ossicula, little is known in
Reptiles.

The Semicircular Canals, in many of the individuals
of this class, approach to a circle; each has an Adm-
pulla, and there is a Sac in place of a Vestible ; but the
Fenestra Rotunda, and a complete Cochlea, are wanting,

though
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The Nostrils have some Muscular Fibres, which give
them a small degree of contraction and dilatation. The
Internal, or Posterior Nares, are placed farther for-
wards than in other Anmimals. In the Crocodile, on the
contrary, they are far back. There is no Velum Palati.
The Foramen Incisivum is considerable in some, as the

Turtle, Frog, Crocodile, -and Salamander ; but in-e-

thers, it is not perceivable.
The Nerves here are much the sameas in Blrds In

the Turtle, the Olfactory is a strong, thoug]l slender
Nerve ; the Ramifications arc easily traced in the Cavi-
ty of the Nose.

OF THE MOUTH.

i & oveUE.—The Tongue here varies in the shape, size.
and general appearance. In some, it is very extensible ;
in one or two rare instances, it 1s so much fixed down,
that its existence in such has been demed. ~ Of the Pa-
pillee, there is only one kind, there being nothing like
Glands placed in Calices.

In some of the class, as the Twrtle, many Lizards,
&c. it is closely covered, at its anterior margin, ‘with
long, soft, conical Papillze, which give the appearance
of Velvet. In a great part of the Lizard tribe, the
Tongue is capable of being considerably elongated, in

consequence
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order. In others, particularly in the Crocodile, it is
more complex, being formed into three apartments,
which have numerous orifices in their partitions, and
these receive the Blood from the Right and Left Au-
ricles, as in the Torfoise, where also Valves are placed
to prevent its return. From the different apartments
the three great Arteries go out, viz. the Right and Left
Aorta, and Pulmonary Artery.

In the Serpents, the Heart 1s more simple than in the
Crocodile ; there are two Auricles and a Ventricle, with
two apartments, and a large communication, or the
Heart here resembles, in structure, that of the Tor-
toise ; there are, within the Ventricle, also two Auricular
Valves, and many Columna Carnew; the former pre-
venting the return of the Blood to the Auricle, the latter
mixing the Blood from the Lungs, and that from the
rest of the Body, intimately together.

In the Frog and Salamander Aquatica, the Heart has
only one Auricle and one Ventricle, with some Colum-
ne Carnese, but these not detached from the sides of
the Ventricle. 'The Ventricle opens into the common
Trunk of the Artery by a single orifice,

Princirar Broop-VEesseLs.

Tortoise.—~From the Right Ventricle two or three
large Arteries arise, which are joined together for a
short space. ‘lhe Pulmonary Artery arises on the left
stide, and soon divides into right and left Branches
which go to the corresponding Lungs. The Trunk of
the Aorta commences at the right side of the base of

the
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All go into a Receptacle, which opens into the Right
Auricle by a chink bordered by two Valves.

The Pulmonary Veins unite in one Trunk, which
goes into a similar Reservoir ; and this opens into the
Left Auricle, where there is also a Valve.

In the Lizard and Serpent tribe, there is only one
Posterior, but two Anterior Cavae, which open mto a
similar Reservoir ; and this goes mto the Auricle b:.r a
chink which has two Valves. ‘The Pulmonary Veins
are similar to those of the former order.

In the Serpents, there is but one Pulmonary Vein,
which gees into the Left Auncle.

In the Frog and Salamander, the Veins have a distri-
bution similar to the Arteries. There are two Anterior
Cavee and a Cava Posterior, all ending in one Auricle.

OF THE ABSORBENTS.

Asin Birds, the Transparency here, joined to the want
of Glands, long prevented the Absorbents from being
discovered. 'The structure is similar to that in the Ani-
mals of the former class, and, like the Absorbents in
these also, they have numerous Valves, but no Glands
are found in any part of this system. The Plexus these
Vessels so frequently form, are considered by some as
supplying the place of Glands.

Here.
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OF THE ORGANS OF VOICE AND
RESPIRATION.

The Larynx of Reptiles, like the Superior Larynx in
Birds, is composed of different pieces ; but the appear-
ance varies in.different kinds of Reptiles, and some-
times i the different sexes of the same Species. There
15 no Inferior Larynx in this class.

Reptiles have neither Epiglottis nor Papille, though,
m the Crocodile, there are the rudiments of the former.
The Larynx of the Crocodile has five Cartilages enter-
ing into its composition. The Glottis is purely Mem-
branous. The Ligaments of the Glottis are present in
all the Animals of the class, but they have neither Lips
nor Palatum Molle, and in general no voice. The
Tortoise, several Lizards, and Serpents, can only
blow. The Frog tribe, especially in the time of their
amours, are cnabled to croak, or, when in pain, they
sometimes make a sharp squeaking noise, having a
Larynx adapted to these purposes, the vocal Ligaments
and Ventricles of the Larynx being of great propor-
tional size. The Males of some Species of Frogs have
one or two Sacs, either in the Throat or Cheeks, which
they inflate, in time of copulation, by means of a Fora-
men near the chink of the Larynx, opening into each
of the Sacs. THere, also, the Rima Glottidis is larger,
and the Trachea longer, than in the Female.

‘The Trachea, mn Repules 1 general, 1s formed of

) Cartilaginous
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formed of Polygonal Cells, containing still smaller Cells.
Posteriorly, they appear to terminate in a simple bag.

Serpents have, for the most part, a single Lung, and
here the Trachea terminates direetly into it, without
dividing into Bronchi.

In the young of some Reptiles, as the T'adpole, which
are produced in the water, and metamorphose in their
first state, in place of Lungs, there are two Bodies, the
Appendices Fimbriate, like Branchie: or Gills, hanging
Joose by the sides of the Neck. T hese are gradually taken
mto the T horax, in which they afterwards disappear.

"The Siren Lacertina, and the Proteus Anguinus, are
supposed to possess both during life.

In Reptiles, part of the Blood only goes to the
Lungs, the rest of the mass going to the other parts of
the Body, a circumstance different from what happens
in the two former classes.

The Pulmonary Bloed-vessels ramify on the Lungs,
and serve also as Bronchial Vessels, which are not
found here.

In Reptiles in general, where the Ribs are either
vonfounded with the other parts of the Thorax, or are
so deficient as to be unable to contribute to Respiration,.
this process is observed to be effected by the Animal
shritting the mouth, dilating the Throaty, and produc-
ing a void, in consequence of which, the air enters by
the Nostrils, The Throat is next contracted, so that
it forces the air into the Lungs. Expiration is owing
to the action of the Muscles of the Belly. In opening
the Thorax of the Turtle or Frog, the Lungs remain
distended for some time, owing to the parts about the
"Throeat acting as a Valve.

oFr
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the former class of Animals. In some of the Turtie
kind, it is about five times the length of the Ammal ;
but in some other Reptiles, as the Frog, it is scarcely
twice ; and in some of the Serpent tribe, as the Coluber
Matrix, it is not equal to the length of the Creature.

The Small Intestines are generally much contracted
in their diameter, while the large are as much dilated,
though sometimes the reverse, as in the Hawk’s-bill
Turtle.

In Turtles, in Lizards, in the Frog tribe, and
Snakes, there is a Vermiform Process, but rarely any
Cxcum. Almost the whole of this class have a Circu-
lar Fold or Valve between the small and great Intes-
tines. The inner part of the Canal has Plicee, varying
in the different kinds, and is lined with a large quantity
of Mucus.

In the Tortoise, there are no Cells in the great In-
testines ; but the Canal in this, and some other Ani-
mals of the class, 1s full of Fossule.

In Lizards, and in the Frog and Toad, the Colon is
cylindrical, and much larger than the small Intestines
In some of the Lizards, as the Crocodile of the Nile, the
Plicze of the small Intestines have a zig-zag appearance.
In the Chameleon, the small Guts equal the size of the
Colon ; and in the Crocodile, the Colon little exceeds
the small Intestines.

In Shakes, the small Intestines are serpentine, and
nearly equal in size with the Colon. They have longi-
tudival Plicee, while the Colon has irregular Rugze,

The Intestinal Canal, in Reptiles, terminates in a
Cloaen, which is nearly of the same nature as in Birds.

The
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. The Gall-Bladder is also present in all Reptiles, but

is of smaller size than in the former class.

In the T'ortfoise and Crocodile, it is closely connected
to the Liver ; in Serpents, it lies at a distance from that
Viscus.

As in Birds, the Trunks of the Hepatic and Cystic
Ducts are separate from each other, though with several
exceptions,

Hepato-cystic Ducts go commonly into the Body of
the Gall-bladder, or into its Neck, or the beginning of
its Duet. .

In the Crocodile, the Hepatic Duct sends a Branch
to the Neck of the Gall-bladder, and unites with the
Cystic near its termination in the Intestines.

In the Turtle, the Hepatic Duct gives a Branch to
the beginning of the Cystic, but the two Canals open
separately into the Intestine.

PancreAas.

The form and situation of the Pancreas varies much
in Reptiles. In some, as the Tortoise, it 1s triangular ;
in others, as the Crocodile, lobed ; and in others, as
Serpents and Frogs, it is irregular, and in the former,
1s situated on the right side of the Intestines.

The Pancreatic Duct is single in some, and double
in others. In some, as the Salamander Terrestris, iti1s
inserted before, and in others, as the Crocodile, after
the insertion of the Bihary Duct.

SPLEEN.
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The Olfactory Nerves, in certain Fishes, as the Skate

and Shark, are so large at their origin, as by some to
have been considered the proper Bram, or at least its An-
terior Lobes. At their roots, each forms a large Bulb,
trom which the Nerve passes towards the Nares. In
some, the Nerve is at first slender, and afterwards
forms a large Ganglion; in others, it is thick and short,
and surrounded with Cortical Substance. It terminates
by a Ganglion, which is separated from the Nostril by
a Cribriform Membrane, which gives passage to the
Nerves into the Nose.

In Osseous Fishes, the Olfactory Nerves are long and
slender, in some surrounded by Cartilage, in others by
Membrane. ‘The Genera Cyprinus and Gadus have, at
the Nasal extremity of the Nerve, a spherical Ganglion,
composed in part of Cineritious Substance.

The Optic Nerves, in the generality of Fishes, par-
ticularly m those of the Osseous kind, cross each other
without being mcorporated. They are attached merely
by Cellular Substance, the Right Nerve going to the
Left Eye, and the Left Nerve to the Right Eye. In
some Fishes, they are Iibrous; in others, they have a
laminated or plaited appearance.

The Third and Fourth Pairs are dispersed nearly as
in the former classes of Animals. The Fifth comes off
from Tubercles behind the Cerebellum, which, in the
Raja, are remarkable for their great size. Each di-
vides into three Branches, as well as in the Human
Body ; and these go to the outer part of the Nose, to
the sides of the Mouth, and to the Face in general.

In

.
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In the Skate, the third Branch vanishes suddenly upon
the Mucous Ducts which issue, as from a centre, at the
outer and back part of the Eye. The Siath Pair is distri-
buted as in other red-blooded Animals, Of the Seventh
Pair, the Portio Dura is large in Cartilaginous Fishes,
and comes off from the Brain quite distinct from the Au-
ditory Nerve. The Portio Mollis lies so near the Fifth
Pair, as to appear to be a Branch of that Nerve. In Car-
tilaginous Fishes, as the Skate, it passes into the Ear by
a single Foramen; in the Osseous kind, s the Cod,
where the Ear is in the same Cavity with the Brain,
the Nerve is dispersed directly upon that Organ. The
Eighth Pair is remarkable on account of its great size,
and its distribution. It is divided into three portions,
one of which runs directly to the Branchiz. The se-
cond goes to the Muscles of the Tongue, and to the E-
sophagus. The third is a large Nerve, which extends
under the Skin as far as the Tail Fin, upon which it
terminates. The Ninth Pair appears to be wanting.
The Great Sympathetic Nerve is also found here, but
extremely slender. It unites with the Vertebral Nerves,
but this, like the other Nerves of Fishes, has no visible
Ganglia, excepting those in the Olfactory Pair in certain
Fishes, as the Gadus, &e.

The Spinal Marrow, in the Animals of this class, is re-
markable for its great size when compared with the Brain,
The Cervical Nerves are few in number, and in some
Animals there are none, the Vertebrae of the Neck, in
such Fishes, being wanting. When present, they are

chiefly dispersed about the Throat and Pectoral Fin.
U2 There
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There is no Diaphragmatic Nerve, though one of the
first Vertebral Nerves is spent upon the partition between
the Cavity of the Branchize and that of the Abdomen.
The Dorsal and Lumbar Nerves are all distributed in
the Intercostal spaces. The Sacral and Caudal Nerves
are not very distinct ; they are lost in the posterior part
of the Body and the Tail Fin.

Besides the Nerves mentioned above, it 1s here
thought proper to take notice of those which belong, in
certain Electrical Fishes, to that curious apparatus
which performs the office of a Leyden Jar, or Electrical
Battery. The Raja Torpedo, Gymnotus Elcctricus, and
Silurus Electricus, are the only Fishes in which Eleetr:-
cal Organs have been discovered ; though one Species of
the Tetraodon, and one of the Trichiurus, posse-ss the
same electric property. In the three first-named Ani-
mals, the Electric Organ consists of Aponeurotic Cells,
filled with a fluid like the Glaire of an Egg. Upon
this substance large Nerves are distributed ; but the
proportional size and the structure of the Cells, the ori-
gin, number, and relative magnitude of the Nerves,
vary in the three different Species.

"The Electrical Organ of the T'orpedo bears a large
proportion to the Body of the Animal, and is situated
between the Head, the Branchie, and great Cartilage
of the Pectoral Fin in each side; or in that part from
whence the Mucous Ducts issue as from a centre, on
the Back of the Skate. It extends in a perpendicular
divection from the Dorsal to the Abdominal Skin.
When the Integuments are raised, the Organ appears,

consisting
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at each side of the Thail, of which they form about two
inferior thirds of the thickness, the Caudal Mouscles
composing the principal parts of the remaining third.
Each of the Columns is intercepted by a great number
of Lamine, forming the whole into so many Cells,
which are here of a rhomboidal form. They receive
their principal Nerves from the Spinal Marrow ; some
of less consideration coming from the Sympathetic Pair.

Of the Silurus, the Organ covers the greater part of
the Body. It begins at the Head, and extends to near
the Tail, and forms a thick Stratum anteriorly, but be-
comes thinner as it approaches the Caudal extremity. It
receives its Nerves from those portions of the Eighth Pair
which extend, in other Fishes, along the lateral parts
of the Body ; but these are much smaller in proportion
than in the Torpedo.

OF THE EYE.

Tur Eye of the Animals of this class is proportionally
larger than in the two former, that of the Cod greatly
exceeding the size of the Human Eye.

In Fishes, as in the Cetacea, while the posterior part
of the Ball is convex, the anterior is quite flat, the
water in which they live refracting the rays of light,

nmﬁl
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inner Layer of which, or 7'unica RuyscH1ANA, is black,
but in the Skate, Shark, &e. the bottom of the Eye is
of a silver colour, from the Choroid Coat appearing
through its inner lining, which is here transparent.

The outer Layer of the Choroides, or proper Cho-
roid Coat, is white or argent, and Vascular. From
the inner Layver, a Vascular Funnel-shaped Membrane
arises, the Campanula of HavLLeEr, which goes to the
Lens, and has been considered as analogous to the Mar-
supium of Birds.

Between the two Layers of the Choroid Coat, in the
Osseous Fishes, but not in the Skafe and Shark kind,
there is a Body, termed Corpus Glandulosum, or Glan-
dula Choroidea, of a brilliant red colour. It is in form
of a Horse-shoe, or, in some, approaches to a circle.
It is considered either as Muscular, and serving to make
the Eye accommodate itself to objects at different dis-
tances, or Glandular, and secreting some of the Hu-
mours.

The Corpus Ciliare is indistinet, and Ciliary Pro-
cesses are generally wanting in Fishes.

‘the Ims i1s intimately connected with the Choroid
Coat, and possesses brilhant colours in different Fishes.

In the Skate, the upper part of the Iris has a palmated -
Process or Curtain, termed Operculum Pupillare, which
the Animal occasionally lets down to cover the Pupil.

Of the Humours of the Eye, the Aqueous is so small
I quantity, as to be seen with difficulty, the deficiency
being supplied by a spherical Lens, and the denser ele-
ment in which the Animal lives. The Lens is, besides,
observed to be not only rounder, but also more dense

~ than

4
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OF THE EAR.

The Organ of Hearing, n Fishes, 1s as distinct as im
other Animals, and much greater in proportion than in
Mammalia or Birds. Partaking of the growth of all
the other parts, it increases in size, in proportion to the
age and bulk of the Animal.

The different parts of the Ear, in this class, are more
readily traced than in the former, not only on account
of the size, but also the looseness and softness of the
parts.

The Ears are divided into two kinds, according as
the Tishes are Cartilaginous or Osseous, the former
possessing certain parts which are not found in the
latter.

Of the Cartilaginous Fishes, a large Shate is here
taken as an example.

A little before the joining of the Head and Spine,
there are two Foramina, placed obliquely, and at a little
distance from each other, capable of admitting a Jarge
Hog’s bristle, which are the Mouths of the External
Auditory Passages. These are detected by pressure,
when a small quantity of milky-like liquor is found to
issue from them.

Each Foramen leads to a winding Canal, or a kind
of Concha, almost of a circular form, lying under the
Skin, and containing some chalky fluid.

The bottom of this is of a Funnel shape, and ends

in
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‘The Sac coniains a transparent viscid fluid, and has
a soft starchy or chalky-like substance placed ia its bot-
tom, the whole apparatus supplying the place of a Ves-
tible and Cochlea.

There is no Tympanum nor Eustachian Tube in this
class of Animals.

At the anterior part of this Sac, there is a smaller
one, compared to the Cochlea of Birds, and behind,
there is another still smaller, each communicating with
the large Sac, and filled with the same kind of glairy
fluid and chalky substance.

The Membranous semicircular Canals are something
similar, in their texture and transparency, to the
Capsule of the Crystalline Lens in Mammalia, and are

filled with the same kind of glairy liquor as that found

in the Sacs, but do not contain any of the Cretaceous
matter.

One of the Canals passes downwards and outwards,
another outwards and backwards, and both approach
to a vertical situation. The third is placed between the
other two, and runs nearly in a horizontal direction.

The anterior and middle Canals join into a common
one, which communicates with the' anterior small Sac
by a short tube. * The posterior Canal opens into the
large Sac by a Duect of considerable size, but has no
direct communication with the other two Canals.

The Membranous Labyrinth is suspended in the
Cartilaginous one by Vessels and Nerves, and by Cellu-
lar substance containing a watery fluid.

Upon the Sacs and Ampullee of the Canals, large
Nerves are dispersed, which belong to Trunks analo-

gous
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Cartilaginous Fishes, the outer set greatly exceed the
mner in size. |
The length of the Osseous Canals varies in different

Fishes ; part of them forms a sort of Pulley, over which
the Membranous Canals pass.

The Membranous Canals vary also in length, but
have in general the same kind of communication with
the Vestible, and with each other, and form the same
kind of Ampulle, as in Fishes of the Cartilaginous
kind.

Nerves corresponding with those in the Skate are
also dispersed upon the Sac and Ampulle; but the
Nerves pass to the Labyrinth without perforating the
Bones.

OF THE NOSE.

Ths Organ of Swmelling is extensive in Fishes, though
it has no connection with the Organs of Respiration 3
and is supposed to be acute, being a principal means
by which they are enabled to search for their Food.

The Nostrils, in Osseous Fishes, are generally divid-
ed by a cross Membrane, which gives the appearance
of being double on each side. Some Muscular Fibres
are found about the Nostrils, which admit of a small
degree of dilatation or contraction occasionally, but the
motion is not very evident. :

In
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pillee, but, in many Fishes, is so garnished with a kind
of Teeth, as to appear to render the surface almost in-
sensible.

It is generally supported, as in Birds, by an Os Lin-
guale, or a Cartilage which also supports the Branchiz.
This, in some, is small; in the Conger, it runs the
whole length of the Tongue.

The Raja, Squalus, and Lamprey, can scarcely be smd
to have a Tongue, the parts being quite smooth and even.

Salivary Glands.—Fishes m general are destitute of
Salivery Glands. In the Carp, there is an irrtable
Glandular Body, situated on the Palate, and consider-
ed by some Authors as supplying the want of these ;
by others, 1t 1s looked upon as a sort of Tongue. In
the Raja and Squalus, there is a mass of small Granu-
lous Glands upon the Membrane of the Palate, which
have been considered as analogous to the Mucous
Glands in other Animals.

OF THE HEART AND BLOOD-
VESSELS.

"T'ue Heart of Fishes is sitnated in a Cavity between
the posterior parts of the right and left sets of Gills,
and is small in proportion to the Body of the Ani-
mal. The Pericardium, in many Fishes, is merely the
lining of the Thoracic Cavity. The Heart, as in

Frogs,
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couple of Branches, which are distributed upon these
Organs.

In other Fishes, as the Cod, Salmon, &ec. this Artery
sends off Branches in a similar manner, but only four
in number in each side, corresponding with the number
of the Branchize.

From the Gills the Blood returns, and is sent to all
the parts of the Body by a set of Arterious Veins, or
Branches, which are found to be of the same thickness
and strength with those of the Branchial Artery. In
the Skate tribe, these Vessels, in number equal to that
of the Gills, pass back under the Cartilage of the Neck,
and join their fellows of the opposite side, to form the
Aorta. Before they unite, they give Branches to the
Neck, Head, &c. and furnish the Coronary Arteries of
the Heart.

The beginning of the Aorta sends a large Artery to
cach of the Lateral Fins, and parts adjacent, and soon
after, the Ceeliac and two Mesenteries to the Chylo-
potetic and Assistant Chylopoietic Viscera; then Arte-
ries to the Organs of Urine and Generation, and two
large Branches to the Posterior Fins. The continuation
of the Aorta goes at last to the Tail, protected in a Ca-
nal in the inferior part of the Vertebrea.

In other Fishes, the Aorta is formed by only four
Branches on ecach side, corresponding with the number
of the Gills. In some Fishes, as the Sturgeon, the
Aorta 1s almost entirely concealed in a Canal in the
Eodies of the Vericbree.

Veins.—The Veins, 1 this class of Animals, are ex-
tremely thin in their Coats. They form receptacles for

the
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In the Skate kind, the Absorbents are proportionally
much larger, compared with their Blood-vessels, than
in the former classes.

They have frequent communications with each other,
and often by transverse Canals; but in place of form-
ing Thoracic Duets, they unite into Right and Left
Plexus, which go to the corresponding sides of the Body.

"The principal Absorbents of the Chylopoietic Viscera
run near the large Branches of the Ceeliac and Mesen-
teric Blood-vessels, and the principal Lymphaties of
the Assistant Chylopoietic Viscera attend the larger Ves-
sels belonging to these parts.

Besides the Plexus which these form, there 1s one of a
singular nature on the Curvature of the Stomach ; it has
a Cellular or Cavernous appearance, which does not
occur 1n any other part of the Body.

Into the Visceral Plexus all the other Absorbents of
the Body pass ; the Lymphatics of the inferior parts,
and of the Organs of Urine and Generation, run up
to them. Those of the Trunk go inwards, and those of
the Head, Heart, and Gills, form chiefly a single Trunk,
which descends.

From these Plexus, a Trunk in each side of the
Body ends in the Subclavian Vein at the joining with
the Internal Jugular, where the fluids are prevented
from returning by a pair of Valves.

In the Cod, Salmon, and other Osseous Fishes, there
are five principal Vessels, which are more conspicuous
than the rest; one rums directly along the middle of
the Belly, from the Anus to the Head, and receives the
Lymphatics from the parts of the Body near it ; another

along
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At the termination of the Ducts there are doubled

Membranes, answering the purpose of Valves.

In the Cod, the Receptacles contain the Muscles of
the Gills, their Nerves, and the Cornua Anteriora of
the Air Vesicles.

OF THE ORGANS OF RESPIRATION.

Bxsreap of Lungs, Fishes are furnished with Bran-
chie, or Gills, or a kind of inverted Lungs, placed
behind the Head, and communicating with the Throat.

There are, in most Fishes, four Gills in each side,
resting on an equal number of arched portions of Car-
tilage or Bone, conmected to the Os Hyoides; and
these are fixed to the Head, or to the first ?ertebrae.

Each of the Gills consists of two ranges of Cartila-
gimous Lamine, and are joined together for two-thirds
of their inner edge. The Laminz issue like rays, and
have the Branches of the Pulmonary Artery minutely
dispersed upon them. {

In many Cartilaginous Fishes, as the Raja, Squalus,
&c. there are five Gills on each side. In the Lamprey
there are seven. In asmall Anmimal, the Hippocampus,
cight., :

In the first set of Cartilaginous Fishes, as the
Skate, &e. there are, on the inferior surface of the Ani-
mal, Holes equal to the number of the Gills, and on
the Dorsal side, an opening behind each Eye; but in
the other kinds, there is only a single opening exter-

nall v






328 OF THE ALIMENTARY CANAL [Parr IV,

The Alimentary Canal is generally very short in this
class of Animals, and seldom makes more than one, two,
or three turns.  In the Pipe Fish, Lamprey, Trunk Fish,
and many others, it extends almost straight from the
Mouth to the Anus. In some there is very little dis-
tinction into Stomach and Intestines, but internally the
difference is generally marked by the structure, by the
Pylorus, and by the Valve of the Colon.

In many of the class, the Esophagus is so short and
wide, as scarcely to be distinguished from the Stomach ;
and the Food is frequently found remaining partly in
the Esophagus, till that in the Stomach 1s digested.

In the Branchiostegi, there is great difference in the
form and structure of the inside of the Esophagus. It
is beset with strong Combs or Tufts forming a fine Net- *
work, which distinguishes it from the Stomach.

The Stomach of Animals of this class is generally
long, and frequently found full of Fishes retaining their
natural form, but guite pulpy, digestion being consider-
ed to be chiefly effected here by solution.

In the Syualus kind, there are numerous large Plicae
in the Stomach, running in a longitudinal, or in a
transverse direction,-or in beth. In the Mullet, the
Stomach is so rough within, that the Animal is enabled
to ruminate, and hence is ranked one of the Spurious
Ruminants,

The Intestines, in this class, vary still more than in
the former, particularly with respect to the distinction
between small and great.  Sometimes the diameter of
the two is the same, though differing in structure.
Sometimes the difference in size is inverted, the upper

being
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Tube terminates, are considered as answering the same
purpose.

In the Cod and Haddock there are no openings, but
they have two long blind Processes, which terminate at
the Fauces.

The presence or absence of the Air-bag in Fishes is
extremely variable. It exists in some Species of the
same Genus, and not in others, and is considered,
therefore, as an Accessory Organ of Motion, the ab-
sence of which can be supplied by other means. It is
more generally present, and largest, in those of a long
and roundish form, as the Cod, Salmon, &c. and these
swim with the greatest velocity ; but when the Bag 1s
punctured, or otherwise ruptured, the Animal imme-
diately sinks to the bottom. Dead Fishes, on the
other hand, where the Bag remains entire, float on
the surface of the water, an additional quantity of Air
being probably generated by putrefaction, and their
Bodies thereby rendered lighter.

The Air-bag is for the most part wanting in flat
Fishes, as the Skate, Sole, &e. their broad surface and
side Fins compensating for the want of this Organ; but
these Amimals can only swim at the bottom of the water.

It is wanting, also, in the Shark tribe, but the want
1s supplied by the great strength of the Tail. The Lam-
prey has none, and though many of the Eel tribe have
a small one, these Animals are kept down by the weight
of the Tail. |

OF
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sion into some part of the Gall-Bladder or its Duets, or
into both at the same time. The Hepato-Cystic Ducts
are commonly short, which facilitates the motion of the
Bile. 1In the Turbot, Cat-fish, &e. these Ducts are nu-
merous, and go into the Gall-Bladder. In the Eeél,
Sole, Perch, and many others, they go in succession
into the Cystic Duct. In the Skate, Salmon, &c. they
go partly to the Gall-Bladder, and partly to the Cystic
Duet. \

Panereas.—In Osseous Fishes, there 1s no other Pan-
ereas than the Intestinula Caeca formerly described.
They send two large Canals into the Intestines, and
when these are wanting, as is the case in the Carp, &c.
the walls of the Intestines discharge abundance of Hu-
mour from Glands placed upon their inner surface.

In Cartilaginous Fishes, as the Skate, there 1s a
Pancreas resembling that in the former classes of Ani-
mals. It is of an irregular form, and is placed at the
origin of the Intestines. The substance appears com-
pact, but Gelatilnous, when cut. * In the Sturgeon, the
Pancreas forms a sort of medium between that in the
Skate, and the Intestinula Caeea in the Osseous Fishes;
it opens into the Intestine by three large Orifices, and
has internally a singular reticulated appearance.

Spleen.—'The Spleen gradually diminishes in propor-

tional size from Mammalia to Fishes. In the Raja and
Squalus, it is placed on the Stomach ; in someit isfixed
to the first part of the Intestines; in others, between
the Stomach and Liver: in a great number, it is under
the Air-bag, and above the other Bowels: In all, it is
fixed in its place by the Peritoneum. 1t varies consi-

derably
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thin in its Coats. It is remarkable in receiving the Ure-
ters at its Fundus or anterior part.

The Urethra is short, and commonly opens behind
the Anus by an orifice, which also gives issue to the
Semen in the Male, and Ova in the Female. In most
Osseous Fishes, the Ureters, near their termination,
form a large dilatation, which opens externally by an
orifice generally behind the Anus, which also gives pas-
sage to the sexual evacuations.

OF THE MALE ORGANS OF GE-
NERATION.

Tux Testes, in Fishes, on account of a difference of

structure, are divided mto two kinds, viz. 1. Those of
the Raja and Squalus in the Cartilaginous Fishes, and,
2. Those of the other part of the Cartilaginous Fishes,
and all the Osseous kind.

The Testes of the first kind are analogous to those
in the Frog. They are flat and of great extent, are
situated between the Spine and the Stomach and Intes-
tines. Each is divided into a large and small portion.
The first is a mass of spherical Glandular Bodies,
which, in a common-sized Skate, are nearly as large as
Peas, and press against each other, bemg intimately con-

‘ nected
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lusca, it covers the Shell on both sides, and may be
readily separated from it by means of diluted acids.
Most of this class produce a viscid liquor, which lubri-
cates the Skin. In the Mollusca Testacea, the Shell 1s
formed in a peculiar viscous substance, the Sacculus
Calcareus of SWAMMERDAM.

The Muscles agree, in many particulars, with those
of the Animals of the former class. In the Mollusca
Cephalopoda, the Sac which composes the Body is form-
ed of a Muscular substance, divided into Layers, fitted
for moulding the Animal into various forms. Two
strong Muscles arise from each side of the Sac inter-
nally, and are fixed to the Head. The Tentacularound
the Mouth have Muscles, some for acting directly upon
them, others proper to the Suckers placed upon these
bodies. The first set enable the Animal to move the
Tentacula in every direction, the second contract the
cups from a flat to a hollow surface; and by forming a
kind of vacuum within them, enable the Animal to fix
itself firmly to surrounding objects.

- The Muscles of locomotion, in the Gasteropoda,
reside in the under part of their Body, which serves
them at once as a sort of belly and foot. It consists of
fleshy fibres running variously, by which it can contract
a part or the whole of the Body at the same time, as
may be readily perceived in the S%ug or common Snail.
In the Gasteropoda, as the Snail or Limpet, there are
additional Muscles arising from the inner surface, or from
the edge of the Shell, by which the Animal can protrude
from, or retire into its covering. The Acephala, as the
Dyster, Muscle, &e. have a covering principally com-

; posed
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in consequence of a Muscular Appendix or Foot, hav-
ing on each side a set of Fibres like Silk. This Body
they can protrude or retract, so as to fix themselves to
solid substances, or drag themselves along the sand.
This substance is termed the Beard, and is exemplified
in the Fresh-water Muscle, where it is situated under
and near the fore part of the Shell. By means of the
Beard, the Animal has sometimes been observed to
move to the distance of some yards in a few hours.

The Oyster, Scallop, and several others with unequal
Shells, have no Foot, and are therefore deprived of lo-
comotion. In the Razor-shell, the Foot is of such a
nature as to enable the Animal to come to the surface,
or bury itself in the sand, with great rapidity. In the
common Cockle, the Foot is shaped like a Tongue, and
is moved by several Muscles on each side, being em-
ployed both in spinning and erawling. The former of
these funetions is performed by seizing, with its point,
the Gluten which is furnished by a Gland situated at
its base. It draws this out into threads, and, while still
soft, it attaches them to the rock, &e. to which the Ani-
mal is to be fixed.

The Nervous System exists in most of the Animals of
this class, and consists of a Brain placed upon the Eso-
phagus, and of Nerves. In the Sepia, the Brain is
contained in a Cartilaginous Covering belonging to the
Head, and has connected with it a kind of Medullary
Collar, inclosed in a semicircular Canal, which gives
passage to the Esophagus. From the Collar, Nerves are’
sent off to the different parts of the Body. Some of
ronsiderable size go to the Tentacula ; two Optic Nerves

perforate
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ced upon the outer extremities of the Horns, though it
is not yet fully ascertained whether these parts are real
organs of vision. The Muscles which affect them arise
from the edges of the Foot of the Animal, and ex-
tend as far as the Eyes. By these the Tentacula are
drawn to the Head, something after the mauner of an
inverted Finger of a Glove. By a set of Circular Fibres
contracting in succession, the Eye 1s restored to its for-
mer external appearance.

The Organ of Hearing in the Cuttle-Iish is a simple
Bag, concealed in the Annular Cartilage at the base of
the great Tentacula. In the Sepia Officinalis, the Sac
has a Bone suspended in the Fluid which it contains. In
the Sepia Octopus, there is only a chalky substance.

The Organ of Smell 1s supposed to belong to many of
the Mollusea, but the situation is unknown.

The Lips, in the Animals of this class, are in some
short or real Lips; in others, elongated into a Tube or
Proboscis. In the Cephalopoda, they are in form of a
fleshy circle; in the Gasteropoda, they are merely a lon-
gitudinal Slit. The Proboscis in many Mollusca, as the
Whelk, &c. is a fleshy Tube for seizing the Food at a
distance. It forms a kind of double cylinder, which
ean move in every direction, and retract within the
Body.

The Tongue varies much in length in some of this
class, as the Limpet, where it is almost as long as the
Bady ; but in such cases there is no Proboseis, In the
Cephalopoda and Gasteropoda, the Tongue is covered
with Spines directed backwards. The Sepia, Snails,
and greater part of the Gasieropoda, have a Cartilagi-

nous
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Vein returns by the other. The Branchial Vein termi-
nates in the Aortic Ventricle, from the opposite ends of
which the Aortz go out, sending Branches to the
different parts of the Body, from the extremities of
which the Veins return by the Venz Cave.

The other Mollusca have a simple Heart, consisting
of an Auricle and a Ventricle. The Gasteropoda, as
the Slug, Snail, Limpet, &c. have each also one Auricle

‘and one Ventricle.

The Veins of the Body, upon approaching the Lung,
change into a Pulmonary Artery, in the manner the
Vena Portee Abdominalis changes into the Porta Hepa-
tica; the Pulmonary Veins go to the Auricle, and this
to the Ventricle, which sends, by an Aorta, Branches
to the different parts of the Body. The Pulmonary
System here is situated in the vicinity of the Rectum,
by which the Vessels receive more readily the Veins of
the Intestines.

The Acephalous Mollusea, as the Muscle, and diffe-
rent Concha Bivalves Equivalves, have the Heart near
the Rectum. The Auricle receives the Blood from the
Branchiz, and sends it to the Ventricle, whence it is
transmitted to the Body.

Organs of Respiration.—These consist of Branchie,
which are either concealed or exposed. The Cephalo-
poda and Acephala have them shut; the Gasteropoda
have them in different situations. In the Cuitle-Fish,
the Lungs form two Conical Bodies, lying on each side
of the Sheath, which incloses the Viscera of the Abdo-
wmen.  The Slug and Snail, among the Gasteropoda,

have
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such strength, that the Animal masticates other Testa-
¢ea, upon which it lives. The Anus, in the Mollusca,
varies eonsiderably in situation among the different Ge-
nera or Species. In the Cuttle-Fish, it is at the fore
part of the Neck; in the Stug and Snail, close to the
Air-hole; in the Limpet, it is upon the top of the
Head ; and in the Acephala in general, opposed to the
Mouth.

The Liver, in the different Mollusca, is commonly
large in proportion ; it has no Vena Porte ; it receives
its Blood from the Aorta, and returns it by Veins to
the Cava. In the Cephalopoda, the Liver is a brown
mass, situated near the Head, and extending into the
Abdomen. 1In the Sepia Loligo, the Bag which pro-
duces the ink is situated on the Liver, and sends out a
Duct, which terminates near the end of the Rectum.
In the Sepia Officinalis, the Ink-bag is situated between
the Lobes of the Liver, and in the Sepia Octopus, at a
distance from them. In these Animals, according to
Cuvieg, the Liver sends Bile of an orange colour, by
two Duects, into the Gizzard. The contents of the Ink-
bag are supposed to be discharged by the action of the
large Muscular Sheath of the Body of the Animal, and
serve to render the surrounding element bitter, when
the Creature is in danger of being attacked by an ene-
my. The Gasteropoda have a large Liver, divided into
Lobes, which send out a number of Ducts that sur-
round the Alimentary Canal, and terminate in the In-
testines. In the Slue, the transparent Blood-vessels
form a border, which is conspicuous on the dark-co-
lonred Liver. In wmany of the Srail kind, the Liver,

with
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OF CRUSTACEA.

The Body of the Animals of this class has a hard ex-
ternal covering, frequently consisting of several scaly
portions ; and they have often a considerable number
of articulated members.

They have several pairs of Organs supplying the

place of Jaws, which move only in a lateral direction,,

the set on one side overlapping that on the other.
They have one or two pairs of articulated moveable Bo-
dies, termed Antennee, or Horns, placed on the Head,
and two or three pairs of Palpi, or Feclers, articulated
with the Jaws, for examining their nourishment.

An Epidermis exists in this, as in other Inver-
tebral Animals, The Shell holds the place of the
Corpus Mucosum, but it is without organization. Un-
der the Shell is a transparent Pellicle, instead of a
Cutis.

Muscles.—Those of the Lobster and Cral have a con-
stderable analogy to some of the Muscles of red-blood-
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ed Animals, but are confined to the parts moving the
Tail, the Legs, and the False Feet.

The Tail s a strong moveable substance, employed
particularly in swimming and leaping, and has power-
ful Muscles for moving it in various directions.

The Feet vary in number and form in the different
Genera. In the Genus Cancer, as an example, there are
commonly five Feet on each side, with six joints to each
Foot. The anterior is the largest, and forms the Pincer,
or Claw. The first of the pieces of the anterior Foot, is
the Coxa, which is connected to the Thorax ; the second
the Femur, which 1s nearly of a square form, and moves
as a hinge on the Coxa; the third is the T"ibia, which, at
the under extremity, becomes broad and Spinous; the
fourth is connected to the Tibia; the fifth is the Pincer,
strictly so called, which is the largest of the whole, and
has opposed to it the sixth, which forms a moveable
Pollex or Thumb. The other Feet are like the Pincer,
but differ in this, that the two last pieces are nearly of
equal size. The two Posterior Feet terminate each in
a single Claw.

Each articulation of the Feet has two Muscles, an
Extensor and a Flexor, the strength varving according
to the force required.

Nervous System.—This varies according to the form
and nature of the Animal. In the Lobster, there isa
Nervous Cord, which has a knotted appearance, and
extends from one end of the Body to the other. The
short-tailed Cancer, or Crab, has a Medullary Circle in
the middle of the Abdomen, from which the nerves of
the Body go off like Radii. In the Cray Fish, the

Z2 Brain
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Brain is divided above into four Lobes, from which a
pair of Optic Nerves are sent off.  Four Nerves pass to
the four Antennae and adjacent parts. From the pos-
terior part of the Brain Nerves go off, which form a
Collar round the Esophagus. The different Nerves
form Ganglia, which supply more particularly the seve-
ral Muscles.

In the Lobster kind in general, the Eye is placed on
a moveable Tubercle, and is somewhat conical. When
magnified, it presents different Facets, which are hard
and transparent, representing so many Cornes. Lin-
ing these, there is an opague Pigment, which appears
to leave no aperture for the passage of the hght. Ata
little distance from the Cornere, is a dark-coloured
Membrane, considered as the Choroides, which has a
production of the Optic Nerve on its posterior, as well
as its anterior surface, and therefore forming a sort of
double Retina. But how the light can act upon the
bottom of the Eye through the opaque lining of the
Cornea,—and whether these Animals, from the com-
pound nature of their Eyes, see objects multiplied or
single,—are circumstances not understood.

The Ear, in the Lobster, 1s a small Sac inclosed in a
scaly cylinder. At the base of the Antennee, the Nerves
pass through this eylinder into the Sac, the opposite ex-
tremity of which is inclosed by an elastic Membrane
analogous to the Membrana Tympani, or the Fenestra
Ovalis, and 1s observed at the bottom of the large An.
tennae, 1

Organ of Smell.—None is found in any of the Crus-
tacea, though many Authors have heen of opinion that

this
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are moved by particular Muscles, and possess a true
power of mastication.

The Stomach is situated in the Thorax above the
Mouth, and, from its particular structure, is prevented
from contracting and dilating like the Stomach of other
Animals. The small !ntestine is straight and cylindri-
cal, but, towards its middle, it has a strong Valve and
a long Cacum.

Liver, &c.—The greater part of this class have no
proper Liver. The Bile is derived from a collection of
Intestinula Cacca, similar to those which supply the
place of Pancreas in Osseous Fishes. They are of a
yellow colour, and contain a bitter brown fluid, which
they discharge into the beginning of the Intestine.
These, together with the Stomach, fill almost the whole
of the Thorax, the former composing the high-flavour-
ed substance in the Crab and Lobster.

Shrimps have a Liver of a different nature from that
of other Crustacea ; being a solid Conglomerate Gland,
arranged along the tuo sides of the Intestines, through
their whole length.

Organs of Generation.—Here the Testes in the Male,
and Ovaria in the Female, are in some united together,
and their External Organs are double. In the Crab,
Lobster, &c. the Male has two Penises, and the Female
two Vulvee,

In the Male, the Testes are two Glandular-like Bo-
dies, 's{,-par-ate in the Crab, but united in the Lobster,
.I-a.nd here placed under the Heart. From the Testes,
two convoluted Vasa Deferentia pass out, which end in
# corresponding Penis behind the Fifth Pair of Feet.

Em‘:h
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OF INSECTS.

I xsecers, like the other Genera of Invertebral Animals,
want an Osseous Skeleton ; a horny substance, in the
greater number of perfect Insects, serves them for Skin
and Bone, inclosing the Muscles and Internal Organs,
and giving attachment to the different Members.

Some, as the Locust and Beetle, have Jaws large and
distinct, placed in a lateral direction, and moving ho-
rizontally ; others want them. Some have two Lips,
the oue above, the other below. They have articulated
with the Head, ‘ntennz, and with the Mouth or Jaws,
Palp or Feelers, for examining their nourishment.  All
the insects with Jaws have the power of masticating
hard Animal and Vegetable substances.

All Insects, which possess Wings, metamorphose,
or pass through certain changes, before they arrive at
their perfect form. In their first state, after leaving
the Egg, they form Larva or Caterpillars. ‘The Lar-
vee diffor from complete Inscets, chiefly in their Organs
of wotion. The Rings or Segments of which their
Skin consists, are moved towards each other by Mus-

cidar
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In some, it is directly continued from the Breast; in
others, there is an evident contraction between them,
and a real Joint connected by Ligaments. Sometimes
the Abdomen is terminated by a Sting, by Bristles,
Plates, &ec. '

Members or Feet, and Wings.—In winged Insects,
the number of the Feet is generally six, never less, but
frequently more ; Scorpions, Spiders, &c. have eight ;
Millipedes and Scolopendra, or Centipedes, have them
attached to every ring of the Body. The Feet consist
of the Coxa or Haunch, the Femur or Thigh, the Ti-
bia or Leg, the Tarsus or Toe. Each of these is in-
closed in a horny case, and moves as on a hinge. The
Toe consists, in general, of several Joints, the last of
which is terminated by one or two hooked Claws.

The Articulations vary according to the mode of life.
They are slender in many that burrow in the earth, as
in the Scarabaus. They are like Fans, and ciliated on
the sides in those that swim, as in the Hydrophilus, or
Diver. They have Viscous Balls, bristly Tufts, &c. in
such as walk in smooth and slippery parts, as in the
common Fly. In Insects that crawl upon Hairs,
there are two moveable and opposite Claws, as in Lice,
e

Fach of the Joints of the Feet is furnished with an
Extensor and a Flexor Muscle, inclosed in the preced-
ing Joint.

The Wings are attached to the lateral parts of the
Pectus.  The greater number of Insects have four, some
only two, some none. In some, they are purely Mem-
branous ; others have them covered with Farinaceous

Scales
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Scales of different colours. In the Coleoptera, &e. the
Scales of the Wings, and in the Lepidoptera and some
others, those of the Body, are small Horny Plates,
laid over each other like the tiles on a house.

The Muscles that move the Wings are not well as-
certained. Some are small and short, and are supposed
to extend or to fold them; others are larger, for ele-
vating or depressing them.

Epidermis.— Insects in general, whether in the per-
fect or imperfect state, possess an Epidermis. In the
Larva, it is found to be several times shed before the
Chrysalis state takes place. It varies in thickness in
different Insects. In those living in water, it is com-
monly of a Mucous nature. Perfect Insects have no
Cutis, of course no Papille Nervose. Their Palpi or
Feelers are considered as proper Organs of Touch, by
which the Animal examines surrounding objects.

The Corpus Mucosum is placed between the Cuticle
and Muscles in the Larver, and is supposed to give oris
gin to the colour of Insects. In some, as the Fire.
Flies m America, there is a Gelatinous shining colour,
which gives light in the night.

Brain and Nervous System.—The Brain, in Insects,
may be considered as the anterior extremity of the Spi-
nal Marrow, slightly enlarged. In the Larve of large
Insects, the Brain consists of one or more Lobes in ¥
Horny Cavity in the Head.

From these Lobes ecommonly two Nerves descend,
and, embracing the Esophagus, unite into a Cord ana-
logous to the Spinal Marrow. This extends through

the
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the Body, forming, in its course, ten or twelve Gan-
glia, from which, and from the Brain, Nerves go off
to the different parts of the Animal. -

In perfect Insects, the Brain has generally two Lobes,
and is also situated above the Esophagus.

"The Nerves and Ganglia, in some Inseects, are similar
in number, pgeneral appearance, and distribution, to
those of Larvae; in others, they vary considerably in
all these respects.

Eye.—There are two kinds of Eyes in this tribe of
Animals, some small and simple, and termed Stemmata,
varying fram two to eight in number; others are large,
appearing like a collection of smaller Eyes, but are
only two in number. These are divided, in some Insects,
into many hundred hexagonal convex surfaces, which
appear like so many different Cornex or Lenses. The
simple Eyes are found i most of the Aptera, and in the
Larvae of many winged Insects, but are too small for
examination. When the Larvee change into complete
Insects, they change also their simple for compound
Eyes. Several Genera of winged Insects and Aptera,
are observed to have simple besides compound Eyes;
many Insects, on the other hand, have no Eyes. The
Fyes of Insects have no Eye-lids, are ecommonly im-
moveable, and, according to SwammeErpaM, do not con-
tain the same Humours which are found in the higher
classes of Ammals,

The appearances of the Eyes of Insects are so diffe-
rent from those in other classes, that experience alone
shews them to be Eyes. When they are eovered or

eut out, the Animal can no longer find its way.
The
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Organ of Teste and Salivation.—The seat of the
Organ of Taste in Insects is variable. The Under Lip
by some, the posterior pair of Palpi by others, but
commonly the long Tube in the Butterfly, has been con-
sidered as the Tongue. Many of the Butterflies, Bees,
Ants, Common Flies, and Spiders, have a Spiral or Tu-
bular Tongue, or a soft Proboscis, in a horny pomted
Tube, by which they suck in their nourishment. No
Salivary Glands are observed in the Mouths of Insects,
though a fluid similar to Saliva, but varying in colour
in different Insects, is observed to come from the Mouths
of some of these Animals.

Circulating' System.—No real Circulating System has
been found in proper Insects, yet many of these Animals,
both in the Larvee and perfect state, have a Membra-
nous Canal along the Back, in which alternate contrac-
tions and dilatations are discerned. In the Caterpillar,
the pulsation begins at the posterior extremity of the
Animal, and proceeds from one segment of the Body
to another, till it arrives at -the Head. This Vessel is
therefore considered by some Authors as the Heart,
but it is closed at the extremities, and Vessels are
seen going from or to it.

Nutrition and Secretion, therefore, are supposed to
be effected in a different manner from what takes place
m more perfect Amimals, Cuvier considers Imbibition
to be the mode by which these are performed.

Respiratory Organs.—Respiration is performed by
Traches ramified over most of the Body, but chiefly
on the Intestines; there are, however, no Cellular
Lungs. The Trachew are much larger and more nu-

merois
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In Insects, as in other Animals, the same propor-
tional size is preserved in the Animal and Vegetable
eaters, the Canal being always short in the former, and
long in the latter. In the Dragon Fly, which is a Car-
nivorous Inseet, the Canal is short, and the Stomach
Muscular. In the Lecust, which feeds upon Vegetables,
the Canal is long and complicated, the Stomach Mem-
branous, and there is a true Gizzard. In some the Sto-
mach is single, in some double, in others manifold.
The greater number of Insects have a single Stomach,
which is sometimes Membranous, sometimes Muscular,
at other times there is no perceptible dilatation.

The Stomach of the Bee is a Membranous Bag, in
which the Nectar of the Ilowers is converted into
Honey, which it afterwards vomits, and deposites in
the Hive. In several instances, the Esophagus and
Rectum are surrounded by a turn of the Spinal Mar-
row. Lhe Mesentery is wanting in Insects.

The Stomach, in the Larva, commonly differs from
that of the perfect Insect. In the former, it s for the
most part of great size ; while in the latter, which take
litttle nourishment, it is remarkably small. Some In-
sects, as the Grasshopper, Cricket, &e. which have a
plurality of Stomachs, have the power of throwing the
Food to the Mouth to be chewed again, ‘and are there-
fore sometimes termed Ruminating Insects.

The Anus, in Insects, not only affords a passage for
the Feaeces, but incloses the extremities of the Parts of
Generation. - _

Liver, &e.—Thereis no true Liver in Insects, though,
hoth in the Larva and perfect state, there is a set of

fine
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OF WORMS.

~ Wonus differ from the former class of Animals, in
having no Antennz, and being destitute of Members.
In same Worms are hard parts, forming a sort of Jaws
or Teeth. Some have Lateral Jaws. The Lumbrici
have none. The Aphrodite has four Teeth and a Pro-
boscis, which it can extend or retract at pleasure.
The Leech has three semicircular projecting Teeth, of
a Cartilaginous nature, with sharp denticulated edges,
with which it pierces the Skin. In a large Species of
Nereis, the entry into the Esophagus has eight Calca
reous pieces in place of Jaws and Under Lap.

Worms possess a distinet Epidermis, but scarcely any
thing that can be called a Cutis. Several, as the Adphro-
dite, Lumbricus, &c. are partly or entirely covered with
Hairs, or Bristles, or Spines, or Tubercles, &c. which
assist them in crawling, being destitute of Feet. Some,
as the dntestinal Worms, are covered with a Slime which
may exude from the surface of their Skin.

They have two kinds of Muscles for performing their
different motions, ene consisting of four Fasciculi, two

above.
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in sonie, proceeding from an Orifice in the middle of each
Joint, the Canals communicating between the different
Joints through the whole length of the Animal. At the
posterior extremity of the last Joint, the Vessels are
found to be impervious. '

The Ascarides have a simple Canal, and nearly equal
throughout, running in a longitudinal direction. The
anterior portion has a slight dilatation, considered as a
sort of Stomach. The Lumbricus Humanus, or Ascaris
Lumbricoides, has a simple Canal, extending through
the Body, and ending near the posterior extremity of
the Animal. In the Trichuris Hominis, (a Worm about
two inches long, ending in a filiform Tail), the Intesti-
nal Canal extends through the whole length of the
Body. The Liver is wanting in all Worms.

Organs of Generation.—Worms, like Mollusca, have
three diversities of Sexes; 1. Separate Sexes; 2. Sexes
united. 3. Sexes with reciprocal copulation. The A-
phrodite has Sexes separate, Individuals of this genus
are occasionally found full of Eggs in the intervals of the
Viscera, but the preparatory Organs are not yet discover-
ed. The Lumbricus Terrestris hastheOrgans at theunder
part of the Body, between the middle and the anterior
extremity ; the Ovarium consists of smdil oval Sacs fill-
ed with Ova. There are two openings here with smaller
ones, but no male parts are observed, though they
closely adhere in copulation.

Hydatids, so frequently found in the Liver and other
parts of the Body in Mammalia, have been consider-
‘ed by some as Animals, consisting merely of a Sto-
mach ; by others, as a Matrix or Womb, from some-
thing like young Hydatids being frequently found ad-

hering
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The Holothuria is covered with a thick Coriaceous
Skin, which, by means of longitudinal and circular
bands of Muscular Fibres, the Animal can shorten or
lengthen at pleasure. Some of the Animals of this
Genus have numerous Feet, which are either spread
over, or situated upon, the side of the Body. In some,
the Feet are entirely wanting.

The other orders of Zoophytes have a contractile
power residing in their substance, somewhat similar to
that of the Mollusca Nuda. "The Medusa, by alternate-
ly rendering its Body convex or flat, can so displace the
water as to fit it for swimming ; but Muscular Fibres
cannot be discovered here, probably en account of their
transpareney.

The Actinia has such a contractile power in its Skin,
as to assume a variety of forms. It can turn itself into
a plain surface, or become eylindrical or conical, &e. at
pleasure. 3 .

In the Hydra, or common Polypus, only some move-
able Tentacula are found. The small Animals termed
Vorticella and Rotifera, are observed, by the assistance
of glasses, to have Cilia of different forms, moving round
their axis with great rapidity. \

In the Mouth of the Echinus ate five Teeth of great
size, which surround the entry to the Esophagus, and
have Muscles for enabling them to masticate their
Food.

The Star_fish has no Teeth, but a round Mouth,
which leads, by a short Esophagus, to the Stomach.
The Spines round the Mouth, though net proper Teeth,
are observed to lay hold of the prey.

The
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The different Organs of the Senses are not demon-
strable here, though, as in the Vermes, Zoophytes are
to be considered as possessing Senses adapted to their
manner of living.

Vaseular System.—Tin the Echinus, two Vessels run
along the Intestines, one considered as an Aorta, the
other a Vena Cava, but without any visible Heart.
From these a Plexus runs off, to be distributed upon
the Intestines and Mesentery. Something of the same
kind is to be observed in the Aséerias.

In the Echinus, there is a set of Tubes, considered
by Dk Moxko as Absorbents, which have a visible
Muscular structure, and without Valves. The outer end
of each of the Tubes has a flat plate, by which the Ani-
mal adheres when it fixes upon any object. In the
middle of the plate is an orifice, which imbibes the
sea-water, that is conducted to Vessels in the inner part .
of the Shell. Each of the Ducts perforates the Shell
by two Foramina; and the different Foramina are pla-
ced in five pairs of parallel lines, called by Naturalists
Ambulacra, from their similarity to alleys in a garden.
Upon the inner side of the Shell, they run to two ranges
of Laminz, composed of Plexus of Vessels, from each
of which a Duet runs to a large Tube, which receives
all the Absorbents of one of the double ranges. The
large Tube terminates in Reservoirs over the Sockets of
the Teeth, through which it is supposed, that after a se-
eretion has been made, the fluid absorbed is returned
fo the sea.

In the Medusa Rhizostomes, and the Coriaceous Paly-
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the Canal is sustained by a Mesentery, which fixes it to
the walls or covering of the Amimal, as in the Echino-
dermata, where, in some of these, as the Echinus and
Holothuria, it makes turns within the Body, and ends
in the Anus; in others, as the Sipuncuwlus, it is a simple
Canal ; and in the dsterias, a Sac in the centre of the
Animal, from which two Canals extend into each of the
Branches.

In some of the others, as the Medusa, the Alimentary
Canal is not suspended by the Mesentery, but is a com-

mon Cavity in the general mass.
The Stomach occupies the part termed Pedicle.

From this Cavity Vessels arise, which convey the nou-
rishment to the different parts of the Body. In some
of the Meduse, there is a simple opening; in others,
there are Tentacula with open orifices, leading to Ca-
nals, that, uniting together, form Trunks which con-
vey the Food into the Stomach. This structure has
been compared by Cuvier to the roots of trees, in con-
sequence of which he forms a new Genus, termed Rhi-
zostoma, or Mouth-root.

The common Polypus has the most simple form of
the Alimentary Canal, the whole Body being only a
kind of Stomach, and having a single opening situated
at the centre of the Tentacula, the Animal nourishing
its spongy substance by imbibition.

The Polypi, which, by their union, form the com-
pound Animals that produce the different Lythophytes,
are observed to have a nutritive system something simi-
lar to the common Polypus and the Medusa. They
eombine the Stomachs of the former with the Vessels

of
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