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et:);]glg ;iidt‘he nerves to the extremities, but which are wanting in
e . 2} r 3
phidia ; the genus Bipes among the Sauria possesses only a

, posterior swelling' upon thie cord,-and Chirotes only an anterior,
2

in accordance with the position of. the rudimentary extremities al-
ready described. *The spinal cord is always traversed by a cen-
tral canal. * The medulla oblongata is flatiened like that of Fishes
in the n_aked Reptilia, and the rhomboidal sinus is broad and pa-
tu]uus.; m_she Squamigerons  Reptilia this part is more diiatl;d
.especially in the proximity of the pyramidal tracts, and the poris i;
absgnt. The cerebellum arises by two ‘crura, and consistspin the
naked Amphibiaand. Ophidia of a hollow medullary layer, which
passesias a small narrow band transversely over. the fom':h ven-
tricle, without covering it -completely ; in the Chelonia it forms-a
smouth__spherical ad hollow svﬁelling, and in the Sauria, as in the
Crocodiles,- it is provided with one or several Iateral’transverse
grooves. In front of the cerebellum are situated a pair of lar

gv_al .ganglia, hollow internally, and partly coalescing in the miﬂdélre
line in the naked Amphibia, as the Iehthyic ge'n;ra. Proteus anz

Amphiuma, but which are of largest proportional size, and distinet.

from each other in the Frogs, and also in the Sauria ; they repre-
sent the corpora quadrigemina, probably incorporated with . the
optic thalami, To these succeed the oval cerebral hemispheres of
cfmsiderabie size, and which, smooth and devoid of éonfolmions
give off the olfactory nerves.- Within their lateral veatricles i;
Placed, at least in the Crocodiles and Tortoises, an elongated gan
lion, which corresponds perhaps to the’corpus striatum ; anfl bg~
.the side of this is a distinctly developed choroid piexuss’ whilez
system of. commissures for uniting the double parts of t’he'brain
ist always met with. The pineal gland is very large in the Che-
lonia, but smaller in' the other orders, and lies uncovered by the
hemispheres in frent of the corpora quadrigemina. Ahhoughy this
gland is met with In all the. Amphibia, it is difficult to determine
whether it is really present in the Frog.* The pituitary . appendage
is_constantly present, and of noticeable size. The ventricles c;;alesfe
together ; the aqueduet of Sylvius is a very wide canal, and the fourth
ventricle is quite open and uncovered from above, especially in the
Amphibia. :
The Cerebral nerves admit of being very easily reduced to their
analogues in the human subject and the rest of the Vertebrata, and
have been traced with the most special caré in the Froe Tor;m'se
and Serpent. - e : 2 e

’
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In the brain of the Frog only eight separate nerves are found, the

facial, glosso-pharyngeal, accessory of Willis, and hypoglossal, ex-
hibiting no distinet roots ; the facial is still supplied-as a branch
from the acousfic; the vagus, which arises behind the auditory
nerve from the ‘most posterior limits® of the medulla oblongata,
passes at a right angle through an opening lying to the outet sidé
of the articulating tubercle of the occipital ‘bone ; some very deli-
cate nervous radicles, arising from the inferior tracts of the medulla
oblongata near to its anterior fissure, unite with it.and appear to cor-
respond with the glosso-pharyngeal. Some of the roots of the ac-
cessory netve appear to be absent, and the hypoglossal is given off
by the first paif of cervical nerves. Imthé Frogs, as in all the Rep-
tilia, even the Ichthyodea, which live habitually in water, the olfac-
tary nerves are ‘of very considerable size, and proceed generally
from some medullary ganglia situated in front of the hemispheres:
The optic nerves are flat and form a chiasma, and at this seat of
union there is found 2 partial decussation formed by the overlapping
of several distinct laminiform faciculi of nervous matter.

In'the Tortoises, and probably all the Squamigerous Reptiles, all
the twelve pairs of cerebral nerves are to be found; and their Toots
admit of being traced to the base of the encephalon.

" As regards the Spinal nerves, their origin by two Toots is always
very distinct, and thiose of the Amphibia, -especially of «the ‘Frogs,

" are particularly well adapted for the purposes of physiological experi-

ment. - Their number varies very much, ten pairs being found in the
Frog, and several more in the Tortoise. In the Squamigerous Rep-
tilia the last cervical and first dorsal nerves usually form the brachial
plexus ; from the lumbar nerves is given off “the erural, and ‘from 1t
and the sacral nerves the ischiadic plexus. s
The Sympathetic nerve, the existence of which was formerly over-
looked in the Serpents, has now been proved of general occurrence
throughout the present class. In the Frogs the ganglia admit of
being. very readily demonstrated lying:upon the sides of the verte-
bral column ; they are hete situated near to those small white ves-
icles which protrude by becoming swollen chiefly during the spring
of the year, and contain numerous microscopic. calcareous crystals.
The plexuses of the sympathetic nerve unite with the vagus, and by -
a ganglion with each of the spinal nerves. The sympathetic then,
enters the skull through the condyloid foramen, and unites with the
ganglion of the fifth pair or trigeminus, and also with the other icer-

ebral nerves.. The cranial portion of the sympathetic in the Ser-
: f
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t};le:t :sta;bpshe? at the base.of the cranium communications with
« Hgeminus, vagus,. glosso-pharyngeus, h
; _ 0-gl
also with the facial netve., e S e
wit i i ‘ i
. dh g:ngha, Wh‘lch may be compared with the superior: cervical
n t.. spheno-palatine ganglion. Upon the heari and the greatest
11":|obr }(Imh(;t;l _the trunk, and upon the internal processes of the ver-
1e ;al. ies, the sympathetic nerves may be traced as extreme-
ly elicate streaks. The ganglia are also very small even 'in the
argest S?rpe‘:nts.. In the Crocodiles, the -cervical portion -of the
sympathetic is situated deep within the canal farmed'-by the
II'?;]SVEI‘SB processes of the cervical vertebr. The vagus is dis
tributed in the Serpenis as f: . ;
ar as over a third: of i
S of. the cavity of the
The Tateral h'ranch, that arising chiefly from the nervus vagus
runs along the sides of the trunk as far as the tail, and is of gen:
;ral oclt:urrencg In the. class of Fishes, is met with also in the
erer_lmbranch_late Amphibia, the Proteidea, and the larve of Ba-
‘tir'aghla; but in  the ymetamorphosis which the- latter undergo, it
2
1sappears:by degrees, and hecomes finally reduced. to' the auricular

branch of the nervus vagus, or some tegumentary offset correspond-

ing to the former. In the Serpents and Lizards, no lateral nerve

exists,

ORGANS OF THE SENSES.

Organs of Vision.

Tne Eyeball with its several component parts, approximates in
the nlaked Amphibia ‘most in structure to  that of Fishes, since
they lm'a in the same element as the latter, and the .globe ’of the
eye'pavmg to receive the rays of light through the water is
cordmg_ly flatter in front, and” the lens' more spherical ,In :]::
Squamlgerous Reptiles; the structure of the globe of the e.ye Boreo
mo.re-wuh that of Birds, yet even in them presents cettain chira‘:
teristic differences, as may be readily perceived, upon “examinin
a longitudinal section of the eyeball: Tn Protens the eye is'y .
small, but provided with a lens, and the usual tuni;YS' in f;y
- genus Typhlops, the eye is still more rudimentary. The ’scieroti:
frequemly" contains a bony plate, or several bony scales united to
form a ring, as in Birds. This is the case with the Tortoises
where ten bony pieces may be most usually counted, and in man}:

External to_the crapium we meet
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Sauria, as Lacerta, Igua.ﬁa, Monitor.© The cornea is more convex
than in" Fishes, and the anterior chambers of the eye of various
dimensions, . ‘The choroid coat is very thick, frequently .covered ex-
ternally. and internally with a dense layer'of black pigment; the
ciliary body usually gives off some projecting folds, or ciliary pro-
cesses.. The iris in the Batrachia is ‘invested in.front, with a
gold-colored pigment. The pupil is capable of a sliglit degree of -
expansion ; for the most part of a circular form, as in Pipa; it fre-
quently, however; as ‘in the Frog and Salamander, presents  the
figure of a transversely directed nearly rhombic oval; in the Croc-
odile, and many Ophidia, as the Viper, and Rattle-snake, but
without bearing any reference to the poisonous qualities of the

- Serpent, the pupil forms a perpendicular slit.. The optic nerve per-
. fordtes -the ‘tunics of the eye in the direction” externally and in-

feriorly, but usually “enters the eye of a rounded shape. " The
papillary layer of the retina is very greatly developed. The
vitreous humor is mostly small in’ proportion to the lens, which

‘Tast is in those Reptiles that live in water, very spherical, or else

compressed, ‘and' frequently, as in Emys, elliptical. In several
Sauria, as in Lacerta, Tguana, Chameleo, Monitor, a feebly-de-
veloped process from the choroid, slightly plicated, and invested
by 4 layer of pigment, is prolonged into the interior of the eye,
from the point of entrance of -the optic netrve, and appears to be
analogous to the pecten in the eye of the Bird, though it never has
so mary folds, there being occasionally only two. The globe of the
eye is usually moved by six muscles, four recti, and two oblique or
rotator muscles. To those is superadded in the Frog an infundi-
buniform muscle (suspensorius oculi) divided into several fasciculi,
which arises, in 2 manner perfectly similar to that described in the
Mammalia, from the bottom of the orbitar cavity, and is attached to
the posterior part of the eyeball.

The Protective and Glandular *appendages’ of the eye exhibit
very diversified degrees of development in the Reptilia. In the
Ichthyodea, the external integument 'is partly continued - over
the eye, as a transparent lamella. The Squamigerous Reptiles
have for the most part a superior, and larger inferior eyelid pro-
vided with a cartilaginous plate, and usually very moveable, and
in addition to ‘these, a third internal® eyelid, or nictitating mem-
brane. Numerous varieties however occur; thus in Seincus, and
Gecko, both eyelids' are small and immoveable ; the Salamanders
possess only two short eyelids, but the Frog the additional ‘third
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one; which is very. moveable ; in the Chameleon the eyelids form a
thick cushion, furnished with a dense muscular iaj'er and having a
small central aperture opposite the pupil.. " The nictitz;ting membrane
of the ’Frog slides underneath the uﬁpar eyelid, and is moved by a
mechanism, that reminds us of that already described in Birds.
There are ‘found a detractor and an elevator/ of the nictitating

membrane ; the latter muscle “arises superiorly and in front from

the nictitating. membrane, and gives -off a tendon, which passes
tho'ugh a pulley to beneath the eyeball, perforates. the infundi-
buliform mus._cle, and terminates by a small muscular belly attached
to the posterior angle of the eye. ~In the Ophidiasthe eye is covered
by a.transparent lamella of epidermis, which is shed along with
whfit is called the exuvia'or castskin. - Beneath it lies the coanncLiv:;
which is reflected over the sclérotic coat, invents the cornea, and so
forms a completely closed sac, which receives the excretory :iucr-s of
the lacrymal gland, and conducts’ the secretion from the ‘latter
thr(?ugh a duct between the maxillary .and palatal bones into the
cavity -of the month. s The Lagrymal gland is sitnated behind thie
eyeball, and is particularly large in the non-Venomous Serpents, as
the genus Coluber, but also in the Vipers; e. g, V.; berus wher; it
was forlmerly falsely taken from the poison-gland. * The S,auria and
Chelonia ‘have for the most part two lacrymal glands, an: external

the la.i'g-est, and an internal, smaller ; one of these is destined f'o;
the nictitating membrane, and corresponds to the Harderian gland.

The naked Amphibia do not appear to be furnished with a lacrymal
apparatus. :

Organs of Hearing.

Tre naked Reptiles completely approximate the Fishes in the
structure of their organ of hearing, while the *Squamigerous sub-
class exhibit a higher grade of organization, by the appearance of a
true cochlea. The tympanic cavity ‘is absent in the Ichthyodea
a-nd Tailed Batrachia, and ‘both integument and muscles are con-’
L{nue_d‘over the external ear; the oval fenestra is closed by a ecar-
tilaginous -operculum, into which is inserted a horizontal, elongated
style-shaped ossicle, like that in Birds, and called the caIu;ethzT
the Eustachian tube is wanting. The tympanic cavity is also abj
sent in the, Ophidia, but they have for the'most part a cqumella..
and operculum. The Anourous Batrachia have in general a.mem-
branous tympanic-cavity, which commences by an_ infundibuliform
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cartilaginous ring, upon which the membrana tympani, uncovered
from without, is stretched. The fenestra ovalis is closed by 2 car-
tilaginons, slightly coneave operculum, upon which the broad end of
the columella rests, while to its ‘outer extreinity.a small cartilage
is united, the swollen head of which is fixed upon the membrana
tympani ;- the two Eustachian tubes ‘open into the cavity of the
pharynx, and occasionally in the middle of the latter by a common
aperture. In the Chelonia and” Sauria the tympanic cavity re-
ceives a partly bony, parily membranous Eustachian tube, which
is ‘mostly . very short and broad in the Sauria ; several of the latter
have also the membrana tympani covered by skin and muscle.
The fenestra ovalis is closed by an operculum, upon which rests the
columella, and is ‘united to the membrana tympani by a small car-
tilaginous frequently divided body, that presents'a discoidal form
in the Chelonia. If we compare this' chain of auditory ossicles
with those of the Mammalia, the small eartilage united to the tym-
panic membrane will be found to agree with the malleus, the coluinella
with the incus, and the operculum with the stapes, if not in form, at
least in function.  Two muscles are found in theinternal ear of Rep-
tiles, namely, a tensor tympani, and a stapedius. !
A variety of specialities belonging' to the auditory apparatus oc-
cur in this diversely ‘constructed eclass; of these the following are
perhaps the most important to be mentioned.  The operculum is
found in Ceilia, Amphitima, Siren, and Tortrix, and a small col-
umella, such as occurs also in the true Serpents, in Amphisbena.
‘Typhlops and Rhinophis have no auditory ossicles. In ithe Sala-
mander there is situated a'membrane upon the fenestra  ovalis, be-
neath the operculum; and a short canal conducts to. the vestibule.
The Bufo igneus, and Rana cultripes Cuv., perfectly resemble the
Salamanders, in the absence of a tympanic- cavity, and they have
also, like Pipa, only 2 single opening within the pharynx for the two
Eusiachian tubes. In the Tortoises, the incomplete canal of the
Eustachian tubes is seen at the base of the sphenoid bone, made
up inferiorly by membrane ; in several, as in the genus Chelonia,
the eolumella is lodged in a posterior excavation of the os quad- ~
ratum, which receives the membrana tympani, and in Emys expansa
is im the form of a foramen. The columella is moved by a single
muscle. In Chameleo, Anguis, Acontias (in whieh last the colu-
mella even is wanting), and partly in Pseudopus, the membrana
tympani is covered by muscles and integument, but is freely ex-
posed on the contrary in Ophisaurus, while in Chirotes the whole
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tympanie cavity is absent. - The malleal cartilage is tripartite  in
the Crocodile, and round ‘in the Ghelonia. No external ear is pres-
ent in Reptiles, and it is only the highest ‘form of them, the Croe-
odile, that possesses a rudiment of this structure, under the condition
of a :.ionllale tegumentary fold er flap, the superior pottion of ﬁhich
contains in its interior a bony plate, and can be shut down by a muscle
like a valve. ' \ :

41] Reptiles have a bony labyrinth lined by a membrane, and
completely separated from the cranial cavity, with which it is merely
associated by the openings for the passage of nerves; it is situated
within the temporal- bone, and partly within the latero-inferior
pieces of the occipital bone. The vestibule is of varied form and'size
and receives the semicircular canals by four or five openings ; the:
external canal is placed horizontally, and the anterior and posterior
stand. perpendicularly, and- have one of the crura common to them
both. Two grooyes ate usually found in the vestibule, and the sac
l'ying within it encloses a. friable: crystalline crelaceous mass, and
in rare instances harder lithic bodies; the membranous canals ex-
pand into ampulle. . The cochlea appears-to be entitely absent in
the na!&ed Amphibia, but on the' contrary to be found in all the
Squ_amlgera. It is found in its simplest condition, as a rounded
cavity with a sac in the interior containing a watery fluid, in
the Chelonia. Yet even in them, a round or cochlear fenestra
separated from the fenestra ovalis by a thin septum, is found,
placed in the direction backward, and elosed by a'second tympanié
membrane.. In the Sauria and Ophidia the cochlea is a hollow
cone, blunt and somewhat dilated at the apex; it includes a pair of
cartilages, which turned toward each other, are clothed by a plicated
membrane, upon whichyas upon the spiral plate of the higher animals
the auditory nerve expands into delicate filaments ; at the ext.remit;
of the bony sphere is situated a peculiar retort-shaped sac (laoena,
. which contains the fluid of the labyrinth, and receives, lik: the
vestibular sac, a twig from the acoustic nerve. The branchies of the
portia dura pass only though the tympanic. cavity, and there :1.13-
pears to be a true chorda tympani present. Hollow cells are fre-
quently found in the tympanic and mastoid bones, and stand in com-
munication with the internal ear.

ORGANS OF SMELL, TASTE, AND TOUCH.

Organs of Smell.

It is a very, general character of the Reptilia, and is in rela-
tion to their peculiar mode of pulmonic respiration, that the pos-
terior, nasal apertures perforate the palatal bones internally, this
being the case even in the Ichthyodes, though, however; some ge-
nera occur among these, in which, as in some Pishes, the nostrils
merely open as small slits behind the lips, as in Proteus and Siren,,
while in Amphiuma, Menopoma, Acholotes, &c., the openings of the
choanz or posterior nares are found in the palate.  The nasal
cavities are frequently -lined by a plicated pituitary membrane,
e g. in Proteus, as in Fishes. It is rarely, as in Trionyx among
the Chelonia, that the nose is lengthened out into a small mem-
brano-cartilaginous snout. The nasal canals aré in other réspects
very simple in the Naked and in the Squamigerous Reptilia; in
the Batrachia the nostrils are contractile externally. A’ cartila-
ginous partition separates the two nasal passages, and cartilaginous
plates, invested by mucous membrane, and which correspond to
the turbinated “bones, clothe the rest of the nasal parietes, and
project. slightly beyond the bones, as cartilaginous external nasal
organs. « The nasal passages are of greatest length in the Sauria,
as the Crocodile, and are frequently expanded in front, in the form
of a pouch, and, as in‘the Cetacea; can be closed by valves ; feebly
developed ‘cartilaginous, or -bony. turbinated organs are also present.
Besides the olfactory nerves which pass through. small ethmoidal.
plates, and divide and ramify is a simple manner, a twig also from
the fifth pair of nerves is disttibuted chiefly to the external part of
the nose. A special nasal gland is found in many Serpents, con-
stantly sitoated between the superior maxillary, lacrymal, and
nasal bones; and haviig-a proper excretory duct, that opens into
the palate. The Ceecilia and many Serpents have algo an orifice
between the nose and eye, which leads into a small blind sac, from
which arises a small tentacle; the function'of this organ is un-

known.
Organs of Taste and Touch.

Although it is doubtful whether the members of the present class
are endowed with a distinct sense of taste, this is certainly not the
case with the Land" Tortoises. ~ Reptiles swallow their food nearly
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whole, and the Tongue, though frequently developed to a very great

degree, seldom exhibits an organization adapted for the exercise of

the gustatory function. « The tongue is very variously formed, be-

ing but slightly developed in many, genera, and in some instances '

scarcely projects from the bottom of the mouth ; it is for the most part

however freely moveable, fiequently more or less deeply divided, and,

surrounded at the root by a membranous sheath.

The tongue js* developed in the most imperfect mamner in the
lowest order, or that which’' comes next to the Fishes, and is ac-
tually wanting entirely in the Proteus and Siren, though this, is: the

case in some other' Batrachia, as Pipa. In the' Tailed Batrachia,

as the Salamanders, the tongue is attached to the floor of the
mouth. In the Frogs and Toads the tongue, which is soft, and
lubricated by 4 wiscid secretion, is free and bifureated posteriorly,
but on the contrary, is broad where it is attached in-front behind the
symphysis of the lower jaw, and under this form is admirably adapted
for baing flirted 6t of the mouth with rapidity, to seize the prey that
adheres when touched to its apex.

Among the Tortoises the tongue in the Marine species, at least in
Chelonia, is'small‘and hard, slightly moveable in-Emys, and provided
with depressions. In Testudo, on the contrary, it is more manifestly
constructed as an instrument of taste, being beset all over with small
soft papille.

In the Serpents the’ tongue is soft and smooth, generally long,
highly moveable and protrusile, lit at the apex, and surrounded at the’

‘base by a sheath. ' The tongue is exactly similar in many Sauria,
as in the true Lizards, where it is very deeply slit, especially in‘the
genus Monitor ; it is entire, though at ‘the same time retractile, in most’
Apodal Sauria, as Anguis, Pseudopus. The smooth apapillary tongue
of the Crocodile is very flat, depressed; and nnited by its whole extent
to the floor of the mouth. ¢ '

The ' Chameleon "is-remarkable for the peculiar structure of its
lingual organ. - Tt is very large and protractile, ean be stretched
out to a great length like a worm, is traversed by a ceniral canal,
and terminates in front by a kind of fleshy dise, which is concave,
and ‘covered by a viscous secretion. The creature is able 1o dart
out ‘the tongue suddenly to seize the'prey that adhefes the instant
it 1s touched 16 the tip of the organ, which is so extended during
the act as to appedr even longer. than the entire body ; the "exercise
of this function fiepends upon the peculiar structure and arrange-
ment of the lingual muscles. During rest the torigue lies retracted
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within the mouth, lodged in a deep groove of the palate, and enclosed
within a long sheath. !

The Lingual bone of the Reptilia, which® supports. the tongue,
exhibits ‘great diversities, and in the Ichthyodea it resembles most

_that of Fishes. It consists in them of one or two middle azygos .

pieces lying behind each other, and supporting in front a broad
cartilaginos plate. A pair of lateral pieces represent the anterior
cornua, and serve to attach the lingual bone, through the interven-
tion of ligaments, to the 'skull.  Posteriorly, the single piece coa-

lesees with the superior pieces of the branchial arches, which rep-

resent in some respects the posterior cornua. In the Batrachia,
¢. g., the Frog, asimilar structure is met with in their fadpole or
larval state. At a later period of existence, after the disappear-
ance of their branchiw, the parts blend. more together, and there
remain a-middle piece or body, a pair of. anterior flattened, and a
pair of lesser posterior, cornua. In the Chelonia, the lingual bone
is- very different, and consists frequently of a great number of
pieces, amounting even to 20 in Trionyx. A single median- body is
however invariably present, and two pairs of cornua, the pesterior
of which usually consist of several pieces; occasionally a very
small third pair of cornua is appended to thé body in front, as- in
Emys. The lingual bone of the Ophidia is very simple, for here
the body is entirely wanting, and there are present only the ante-
rior cornua, as a pair‘of long ‘cartilaginous filaments, ‘connected in
front by ligaments. ‘In the Lizards a very. delicate cartilaginous
filament (appendia styloidea Losana) unites the small body of the
lingual-bone to the skull. The structure of the body of the bone
in the Crocodile is directly the reverse, being flat, very large and
‘broad, with only the posterior pair of cornua occurring as appen-
dages. . In the rest of the Sauria the middle portion or body is pro-
longed.into a fine cartilace which penétrates the substance of the
tongue ; two. pairs of cornua are found, whereof the anterior are by
far the longest, and frequently present several curves;; «the posterior
pair are more simple, regular in form, and always: consist of bone.
Occasionally, as in the Lizards proper, the body is slit posteriorly
into: two crura, or processes, which correspond to the single process:
in Birds. In Ophisaurus and Anguis the anterior cornua are entirely
cartilaginous, and the body is very small in Amphisbena, so that these
structures conduct at once to.these already deseribed as existing in
the Serpents. ;

_As regards the Muscles, the tongue is farnished with a protrac-




