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the dorsal vertebr, and are more numerous than those of the
candal vertebr. In the true Serpents, there are always above
100 vertebre, usually. above 200, or 300, as in the great Boas, while
the_ Python presents even 400 dnd upward; of which the cauda’I make
up only 2 fourth to.a seventh part of the'whole seties.  No traces of
a sternum are met within the Ophidia. :

: Inthe true Sauria the number of the vertébrz and ribs is also con
siderable, being greatest in the elongated serpent-like forms of tﬁa;
order, as Anguis, Pseudopus, Chirotes, Amphisbena, whete the
amount from 30—60 or ‘100, ‘while. that of the cau:ial vertebraey

wliich at the extremity. of the tail become very small and rudimentary
=

frequently exceeds 100, as in Lacerta, Monitor, &c. The bodi

of the vertebre, like those of the Ophidia, are generzlly 'ccmcas:
fmteriorly, and provided with & hemispherieal head posteriorl

The cervical vertebree, of which the second has an odéntoid pmcesj:-'
are few in number, and generally devoid of ribs, but occasionall ;
support them ; to these succeed numerous dorsal vertebrae. and mor§
rarely behind them some lumbar vertebre, . g, in Moniro;‘ Lacerta
Chameleon, Draco; lastly, a sacrum may be distinguishea, usuaII);

consisting of two vertebra, with long transverse processes that unite

it to the iliac bones ; o the sacrum follow next the Wumerous caudal
vertebre, frequently provided at their commencement with®supetior
and inferior spinous processes.- Superior spinous processei are
usually found upon the cervical and caudal vertebre, and upon the
latter, mft.%ruv)r proc;esses also, forming at their root a hemispherical
canal, within which the aorta puasses. Transverse and oblique
processes are likewise met with. 'The ribs are numerous, and
there are several anterior and posterior ones, as in the’ Li;ards
_Which are. not connected 1o. the sternum. In the Chameleon lhE:
broad body part of the sternum is”merely cartilaginous and, the
costal -eartilages, corresponding with the sternal ribs, co;]esce to-
gether in the middle line, so as to form so many intersecting bands
In_the Flying Dragon (Draco viridis), the anterior ribs. alone are:
united with the sternum ; the posterior, especially the three middle
ones, are very long and straight to support a membranous expansion
which serves the animal as a parachute, to sail thronch the a"
with from: tree to tree. Nearly all the Saurians, with Ve:v few exlf
ceptions, such as Amphisbena, possess a sternum, whith oceurs
howeve.r, in a rudimentary condition in the -other serpentoid Uenera’
It consists, as is well exemplified by the genera Lacerta "‘\Eonitor-
&e., of an anterior slender - T-shaped -or cruciform bor;c: W]Jic};
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corresponds to the manubrium, and behind this of a very broad,
flat, cartilaginous piece representing the body of the sternum,
whereunto "are appended posteriorly two small elongated pieces,
parallel with each other, which, but for their receiving some of the
costal cartilages, might be regarded as analogous to the ensiform
cartilage of the Mammalia. The sternum becomes smaller, and
more rudimentary in Chirotes, where the ensiform cartilage is
formed by the uni-perforate plate of the body of the bone. InAn-
guis, even this is Wwanting, and there is only left a thin cartilaginous
plate behind the clavicles ; while in Pseudopus, the T-shaped manu-

brium is present along with it, though furnislied with shorter pro-

cesses.

"The Crocodiles exhibit in' the ' conditions of their skeleton, as in
other’ general points of structure, various departires from the type
of the remaining ‘Sauria. ‘The relative number of the vertebra,
with the exception of the caudal, agrees with that of the ‘human
subject, there béing seven cervical, twelve-dorsal, and five lumbar.
The atlas is remarkable for consisting of four pieces, and support-
ing, as does also the second cervical vertebra, a moveable “bone or
1ib of considerable size.. The five succeeding vertebre of the neck,
Jike the " twelve dorsal ~vertebre, have their laminz united. by
suture to the vertebral bodies, and support also short rib-like ai;-
pendages, which are attached, like true ribs, by two crura, or in a.
furcate manner to the double (superior and . inferior) transverse
processes, and terminate externally by a hammer-shaped head, the
anterior and. posterior ends of which lie in such a way upon those
of the adjoining vertebre, as to limit the movements of the vertebra
in the lateral direction. This structure explains the fdct, why one
can easily escape when pursued, from a Crocodile, by moving in a
circle. The sternum is broad anteriorly, and there projects into a
pointed and ‘free median process, while posteriorly it extends by
means of two long slender pieces (sternal-1ibs), as far as the pubis.
"The part opposite to the lumbar vertebrze supports five pairs of free
costal cartilages, without any vertebral ribs. There are only two
sacral vertebree, as in the rest of the Sauria, and about forty caudal
vertebra, z

It is in the Chelonia unquestionably that the vertebra, ribs, and
sternum, present the most abnormal structure, for it is in them that
a coalescence of some of the tegumentary bones takes place with
those of the true ‘skeleton, so as to form the dorsal shield, or cara-
pace, and the ventral or plastron. 'I‘he‘ cervical vertebre, eight in
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number, are always freely moveable, and sto such a degree in the
Land and Fresh-water Tortoises, that the neck can be retracted be-
neath the carapace. They are similar to those of the Lizards,
and provided with long but very depressed superior and inferior
spinous processes. < The odontoid process of the second cervical
vertebra is constituted by a distinct bone: Thetwo sacral, as also
the: caudal vertebre, few in number, are provided with strong
transverse processes. “The bodies of the dorsal vertebre are of
very peculiar construction, being very long and narrow, and anchy-
losed to the dorsal shield, and hollowed out superiotly for the lodge-
ment of the spinal cord.. By making a perpendicular section of
young specimens, the bodies may be readily perceived with the
arches alternating with them. A distinct series of ‘bones of a
“flattened form may at the same time be seen in the upper part of
the section, to be situated upon the spinous processes; they form
the middle row of dorsal scutes, -and are partially anchylosed
;ogether, and with the 1ibs, by suture. They belong to the dermo-
skeleton, and in adult animals coalesce completely with the spinous
processes. -~ The lateral parts of the carapace also consist of anchy-
losed ribs and dermal bones. ~In young specimens the ribs are seen
to be narrow, and are plainly distinguishable from the dermal bones.
The origin of the rib, or its narrow neck, may be also detected, and
the mode by whith the head uniting with the bodies of two verte-
bre, and also with their arches, forms the tuberculum coste. In
adult specimens of the Land Tortoises, the tegumentary bones are
so strongly anchylosed together, ‘that the. twoyribs, which were
originally distinet, become completely absorbed, and- even the ‘costal
necks and heads are represented by only thin bony fibres. Ex-
ternally the carapace is surrounded by a circle of quadrangular, or
elongated bony scutes, which belong entirely to-the tegumentary
skeleton, and replace as it were, the costal-cartilages, while they are
in part firmly united to the. plastron. This union is effected more-
over by means of a sternum, and several dermal bones -anchylosed
to it, as may be also seen in young specimens. The plastron con-
sists of eight pieces’ united by suture, or by fibro-cartilage, and of a
single piece intercalated between the four anterior ones, and which
may be regarded ‘as a kind of manubrium. sterni.. In the Land and
River Tortoises, at least in Emys, this piece consists of a large and
entire plate ; in Trionyx, and the Marine Tortoises (e:' . Chelonia)
it'is perforated by irregular apertures, and the anterior pieces con:
cur to form a T-shaped bone, which reminds us of the structure of
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this part of the sternal apparatus in the Lizards. In Trionyx and

. Chelonia, the apices of the ribs are free, and abut against marginal

scutes, which never become anchylosed to.them. In Testudo and
Emys the dorsal scutes are most perfectly developed, but they are all
blended together, and united by suture. 4

The typical -structure of the Scapula and Clavicle is best exem-
plified in the Tailless Batrachia, or the Frogs, whence we will
pass to consider its’ modifications in the other orders. The Scapula
consists in the Frogs of two bony plates, the superior one’of which
rests upon the transverse processes of the anterior vertebra, the
inferior narrower helps to form; along with the two succeeding
bones, the articulating surface for the humerus.. The clavicles' are
two in number upon either side ; the anterior -one is narrow, and
flattened like a scale, the posterior is broader; they both diverge
from’ each other in front, and come in-contact in the middle lime
with their fellows of the opposite side, so that the anterior coalesces
with the anterior, the posterior with the corresponding piece of the-
sternum. : 2,

Next in orderto the above, we have to consider the structure of
these parts in the Chelonia. ‘The Scapula is in them a longer and
narrower. bone, slightly and loosely connected superiorly by liga-
mentous bands with the first cervical vertebra, while inferiorly 1t
is continuous directly with the" anterior and also marrow clavicle,
so-that the two bones are anchylosed into‘a single one. The poste-
rior clavicle is mostly broader, and: expanded in the form of a shovel
at its free extremity, which is directed backward, while in front it
unites with the two former bones by means of synchondrosis, to form
the articulating: cavity for the humerus. ~The whole of this osseous
girdle is completely covered by the carapace and plastron, and' is
therefore not visible externally. ;

In most of the Sauria, the scapula, as in the Frogs, is formed of
two pieces. The posterior clavicle is very broad, projects into seve-
ral points, which-abut against a cartilaginous piece that is united to
the sternum, and a corresponding cartilaginous piece of the other side.
The anterior clavicle is rib-shaped, ‘and does  not ‘contribute in any
way to the formation of. the shoulder joint. Both the anterior clav-
icles abut against each other in the middle line, and together form
a marrow arch in front of the T-shaped portion of the sternum.
The above arrangement of parts is principally displayed by the
Lacert®, and other closely-allied genera. The Crocodiles have a
single elongated scapula, and also a single, tolerably broad and flat
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clavicular bone, forming, with the preceding; the articulating cavit
. for the humerus ; the two clavicles rest ppon the s'upra-lamefal bory

fier of the broad sternum. The siructure is in a like destee sim 1-

in Chameleon, and also in Chirotes.” In Anguis andePseudoﬁu:

there is found beneath the'skin a bony ‘girdle, without any further

dev:elupment of extremities; in this-the antetiorflattened clavicles
whlfih converge and come in contact with each ather, are distinct
and e less degree, may the rudimentary scapula, and’ still less the’*
posterior clavicle, be distinguished. In- Amphisbena, at least in
tI‘rogonophis Wiegmanni, only a rudiment of the ant{;rior clavicle
1s present, so: that this animal exhibits the.greatest amount of im-

perfection, and, as it were, the last link in the interesting metamor-"

phoses of the- anterior ‘extremitiesin the Sauria. While, however
: ¥ 2 ?
these subcutancous‘ rudiments of bones occur in the serpentike

Sauria, it would appear, at least according to present researches :
£

that in the Ophidia every trace of anterior extremities has disap-
peared. In the Tailed Batrachia, as the Salamanders and Tritoni
the structure is_ more simple.  The scapule continue in a moré
cartilaginous condition, and instead of the clavicles, there is found
anteriorly, a broad, partly cartilaginous plate, which,cbmes in con-
tact Wit]_l that of the opposite side. -'The structure of thess parts is
similar in the Icth._vic Reptilia ; in Siren, and Proteus, the scapula‘is.
at Ifalast.. osseous inferiorly, but in Amphiuma is reduced to a mere
cartilaginous plate. Ev it}
= ingé e a;j ery trace of extremities appears to be want-
In. the disposition of their Anterior Ewtremities, the Reptilia ap-
proximate the Mammalia. . The humerus is of moderate length a:fd
in l,h.e Chelonia very mtich bent, and twisted in sucha mann;r in
: relation to the axilla, that the arched surface looks in ‘the direction
backward ; two bones are generally met with in the fore-arm, whereof
the radius is usnally placed anteriorly, but in the Chelor:ia. inter-
nallly and posteriorly ; it is only the Tailless Batrachia wh,o have
a single bone to their fore-arin, but even this presents a double
groove indicative of its division into two bones, and possesses inter-
nally a double medullary-canal. In many Reptiles a peculiar ossicle
is developed in the extensor tendon of the humerus, above the pro-
. jection of the olecranon, and, from its resemblance to the patéﬂa has
been ealled the patella brachialis. "It occurs in many Batrachia’ and
Saurlia, more rarely in the Tortoises, but is-wanting in mary genera
and in the Crocodiles. In all Reptiles, the carpus is composed of’
-a double, more rarely a single or triple, series of small ossicles, which
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vary in number,’and present a merely cartilaginous condition in the
Sirens. To these succeed the metacarpal and phalarigeal bones of
the fingers, the latter diﬁering in number and proportion, three in
a row being the usual quantity, though in the Sauria’ there are from
four to five phalanges upon some of the digits. The Ichthyic Reptilia
have a few somewhat cartilaginous carpal bones. The Land Tot-
toises appear to have no metacarpal bones ;' the phalanges are here
very short, but in the Marine Tortoises very, long, and well de-
veloped to sustain the swimming paddles. In the Frogs, and Sala-
manders, there are found from 5—7, and in the Chelonia and
Sauria niostly 9—10 phalanges. -The two latter orders have mostly

"five, the Batrachia four fingers. There is frequently found how-

ever inthe males of the Tailless Batrachia, a special rudimentary
bone, or thumb. In the Sauria the third digit has four, the fourth
five joints, and both of them are very long. The Proteus and
Amphiuma. tridactylum, as -the name of the latter implies, possess
only three digits, while there are only two in A. didactylum, and one
in Chemasaura. :
The greatest resemblance to the  Mammalian type, and conse-
quently the most perfect condition of the bones of the Pelvis, is
manifested by the Sauria and Chelonia; for it is here that we con-
stantly find an ilium ‘united to fhe, sacrum, as well as a pubis and
ischium, all these three bones. remaining permanently separated; and
meeting in the acetabulum; in both orders the ischiac mumite in

, front, like the pubic bones, thus giving rise to a symphysis, as in

the latter; i the Chelonia these two symphyses approximate, 50
as to leave an intervening -obturater foramen. In the Anourous
Batrachia the pelvis has a V-shaped form ; the two iliac-bones are
very long and narrow.form the branches of the letter, and coalesce
within such a narrow space behind with the very small pubic and
ischiac bones, as to leave a bony disc, perforated by the two closely
adjacent acetabula. In the Tailed ‘Batrachia, and the Ichthyic
Reptiles (though in some of the latter, as in Siren, it is wanting),
the ilium is a narrower bone, united by ligament with the vertebral
column ; the pubis and ischium are blended together so as fo form
a single plate of considerable size, loosely connected to that of the.
other side, and for a great extent cartilaginous, especially in the
_Sirens. The rudiments of the pelvis are still further diminished in
the - Apodal Sauria, wherein' a single bone is all that is invariably
found, sitnated as in many Ophidia beneath the skin, behind the
rib-bearing vertebrz, and nearest to the anus; it -actually supports
10
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in several species smiall -osseous rudiments of feet.- The structure
of . the posterior extremilies in Pseudopus, Anguis, and Acontias, is
very interesting, as exhibiting an advanced -condition, for here ,in-
deed the single elongated pelvic bones are attached by ligament to
the transverse processes of the last dorsal vertebra ; in ]Sryx, Boa

. 'I_‘y[_)hiops, Amphisbena, &ec., a pair of very elongated bones, con:
sisting occasionally of several pieces, lie always free, and at a dis-
tance {rom the vertebral column,in a parallel pesition with the rectum.
The Amphisbenas, such as Trogonophis, exhibit the simplest form
of pelvis; since it consists in thém of a very small flattened bone
lying posteriorly beneath the integument, and near to the \'ertebré.i
column ; it may be regarded as a rudiment of the ilium. This struc-
ture is rather more complete in Ophisaurus, : :

The Femur is of large size, and strongly curved in the Chelonia;
the tibia and fibula are generally.inet with, with the excepiion 0[3
the Anourous Batrachia, where only a single bone is. found, as in
the fore-arm, presemil_;g: marks of . division. ' There is [requently
developed in the ‘extensor tendon of the femoral muscles, in many
Sauria, a patella, and in several Batrachia, as-in’' Pipa, a second
patella oceurs, situated behind, between the tibia and tarsal bones.
tI‘hese last, disposed in. three rows; continue partly cartilaginous
in f.he Tailed Batrachia, and present themselves under simila? con-
ditions in the Ichthyie Reptiles; on the contrary in the Anourous
Batrachia the two tarsal bones, corresponding to- the os calcis and
astragalus, are constructed after the type of the crural bones, being
of an elongated form, while in front of them is situated a r,ow of
lesser tarsal ossicles; in the. Chelonia, and Sauria, the émali tarsal
bones are disposed in two rows.. The metatarsal bones correspond
completely in the several orders with the metacarpals. The num-
ber and form also of the phalanges of the toes correspond, with.
some  exception, to those of the fingers.. The last toe but one is
usually ihe longest. Several Ophidia, and Apodal Sauria, possess
l;he_ rudiment of a single toe, which is, even provided with a nail
zs in ?Pseudopus& where the rudiment. is.very small, and turned in 'tht':
irection upward. It is more " developed in the true Se hut- i
is 9111y l.'[.l some genera, as Torfrix, fé]oa, Python, a'nds ;I;‘;“;i’rfft ilr:
wl%lch this. rudiment of a toe supports a strong poirited claw. 'i"he
poisonous. Snakes, Natterers, &e., appear to be destitute of these

.stu{cturf,is. In ‘511-(31’1, and Cecilia, all trace of posterior extremities
is likewise wanting.

MUSCULAR SYSTEM.

MUSCULAR SYSTEM. .

Tas two sub-classes of Reptilia exhibit, even in the structure and
arrangement of their muscles, certain constant differences.

The muscles of the Squamigerous Reptiles who rank nearest to
Birds and Mammalia, are of a redder -color, more isolated and sep-
arated from each other into several bundles, and generally possess
greater energy of action, although those of the Frogs, which are
white, are endowed also with remarkable strength. In the Sirens,
and also in the Tailed Batrachia, the mode of arrangement of the
musecles is analogous to that of Fishes, their body, as in-them, being
adapted for. swimming. The distinctness and degree of separation
of the’ muscles increase as we approach the Sauria, in which the
muscles are most readily reférred for comparison to those of the
human subject. - In. other respects such great diversities oceur
throughout the class, that it were difficult, to" give a general de-
scription, without entering into more tedious detail than wonld be
.compatible with the mature®and extent of this work, and we must
sherefore Tefer the student tothe list of books and illustrations
given at the end of the class, for further information upon this
subject. : :

The Tegumentary muscles are not always so developed in Rep-
tiles, as in Mammalia and Birds, and are completely wanting, for :
example, upon the trunk of the Chelonia. .Powerful and ‘distinet
muscles of this kind are found, however, in the Serpents, upon the
ventral scutes, to the number of six pairs to each of the latter, which
by means of their action canbe slid one within the other ; tegumenta- -
ry muscles occur also in the Batrachia.

The Ichthyic Reptilia, the: Water-Newts, and the Tadpoles or
larvw of the Raniform..Amphibia, which -progress in the water by
inflecting trunk and fail, possess large laternal masses of muscle’
similar 1o those of Fishes, which cover the whole back, and are
continued directly into the ventral muscles. The large lateral

" muscle always arises from the occipital and temporal bone, and

from. the arches and transverse processes of the vertebree, and is
continued to the end ofthe: caudal portion of ;the column. It is
usually intersected transyersely by as many tendons as. there are
vertebre present. A superior and inferior layer of muscles may be
distinguished, ‘which correspond to the 7. sacra-lumbaris, and lon-
gissimus dorsi. Besides the two obligue muscles of the abdemen, a
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rectus may be distinguished, provided with many transverse tendinous
: bandss The muscles of the extremities are more analogous to tho
of the higher Reptilia. £
In the Frogs the muscles of the back, are'much sherter, and ‘the
parallel tendinous intersections are limited, as in man n;erel to
the abdominal muscles. "The dorsal region in the Frog : part.iculirl
behind the head, is covered chiefly by the powerful mixscles of th};
f-scapﬂla, and the very small latissimus dorsi. The temporal musecle
is ‘very developed, and- in like manner the strong muscles of the
lower law. = The pecloralis major is of very remarkable strength
and gives off narrow strips in the direction forwdrd and backward’
and is also ‘divided into several stout .hellies; beneath it lies thf’:
small pectoral, also of considerable size. The  extensors of the
h'umerus and_fore-arm (m. m. deltoideus and triceps brachii) con-
: mstlof very short, but ‘uncommonly fleshy and strong muscular
bfa]l.les, - ‘The flexor and- extensor museles of the hand present a
similar character; so that in this Tespect the organ obtains a form
fiflalogous to that of the human subject. Upon the posterior extrem-
ities, on the contrary, the large glutei are very  different from
those of Man, appearing as ‘short, narrow, and ‘but slightly de-
veloped muscles, adapted to the elongated form of-the iliac bones, to
which they are attached. The muscles of, the legs, from the hin,der
ex_tremities being adapted by their length for leaping. and" swim-
ming, exhibit forms more analogous to the human structures, this
holding good, both with the extensor and flexor muscles, a,s. the
m. sartorius, adductor “magnus, Semilendinosus and membranosus,
and the strong muscles of the fibula; the gastrocnemii. The stron ,
tendo-Achillis is continued into the plantar apaneurbsis and thg
patella-like bone already alluded to, as placed bezween, the fibia
and tarsal ossicles, serves it as a-pulley over which to play. The
muscles of the feet are greatly subdivided,and their short bellies pass
into delicate tendons. -
The. slightest or most mdimentai'y degree to which the muscles
?f the trunk, including those of the back andribs, are developed
is met with in the Chelonia, by reason of the peculiar manner i{;
which their tegumentary is anchylosed to the true skeleton. - The
muscles of the face are equally rudimentary; and upon removing the
hard closely overlying integument, we perceive only the temg oral
and palpebral muscles, The muscles of the neck, and its lfa €
are,, on the contrary, well developed,: particularly the m. s z'mflz'.;
cervicis, which divides into single detached” bundles, and is ié}serted
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into the carapace, beneath which it serves, together with the retra-
hentes capitis et ocolli, to retract the head of the animal. The
oblique and transverse ‘muscles of the abdomen are of ‘considerable
size, being important agents in the movements of respiration, and |,
there is found “in this' region of the body, as in Birds, a rudimen-
tary form of diaphragm, which arises as @ broader thinner muscle
than in them, from the vertebral column and carapace, and is inter-
posed between tlie ‘peritoneum and pleura, without, however, meet-
ing its fellow in the middleline from the opposite side. Beneath
the plastron lie - the -great ectoral muscles, which, like the large
glutei, are strongly developed, this being the case :also with the
muscles of ‘the extremities, among which the flexor muscles of the
leg, the biceps femarts and semi-tendinosus, are remarkable for their
length. ; gy

Tn the Ophidia the cranial and maxillary muscles, especially those
of ‘the lower jaw, are distinguished by their great development; for
instance, the temporal, from which a layer 'is given off over the
poison-sa¢ of the Venomous species, and acts upon it as a com-
pressor. The muscles of the trunk, however, by which locomotion
is effected, are the most remarkable -in' the Serpents. It is here
chiefly the intercostales, as well as the spinales, semi-spinales; in-
terspinales and inter-transvérsales muscles that act upon'the very
moveably united vertebrz and the free extremities of the Tibs. Of
the intercostals, some pass directly from one to the next adjoining
rib; while‘others pass over several of these bones. Even the pelvis
and radimental feet of many Serpents (the osteological relations of
which ‘have been described above) are provided with muscles that
bend the extremities as far as théir ungual phalanx, and extend .or

- draw them in different directions.
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Tug Brain of the Amphibia ranks greatly inferior to that of
Birds in the relative proportional size which it bears to the bulk
of the body, though it fills up- tolerably the cranial cavity, and 18
surrounded ‘by the usual membranes. What is remarkable, it ex-
hibits no very important differences in the several ordets, though
in this Tespect ‘we are confessedly still in want of more accurate

investigations. _
The Spinal Cord is prolonged into the caudal vertebre, and is
generally furnished with two swellings corresponding with " the




