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nus, Salmo, and Cobitis. The bones called nasal bosies and infra-

orbital, are probably bones ‘appertaining specially to the dermo-

skehj:ton, and are, therefore, improperly so termed. The inferior
mamilla invariably consists, upon  either lside, of -at least two pieces

o.f which the anterior is usually blended with that of the o]Papositf_:

side to form a firm arch, and supports the teeth, whence it is called

the dental piece ; the posterior or articular piece articulates by gin-

gl.\?'mus with the os ' quadratum. Usually, though not always, a

third bone, the angular piece, is found lying behind and beneath t’he

articular ;
adc.led, which lies in the direction inward between the dental and
artlc_ular piece. Six pieces are rarely met with as in the ‘genus

?l,epldosteus, where the structure of the lower jaw reminds us :f that
in the Re.zptilia, as the Crocodile. Occasionally a very considerable
gap remains between the dental and articular piece, e. g. in Zeus,
Pleuronectes maximus. The asymmetrical condition of the bones
of the cranium ‘in the Plaice is extended also to those of the face
but slightly to the lower jaw. ’

Many Fishes exhibit greater varieties of cranium than those al-
ready mentioned, as is the case, for example, in Uranoscopus, Lepi-
doleprus, Lophius, Chironectes ; yet the deseription already g,iven is
applicable in general to the Sofi and Spiny-finned Fishes. The
genera Centriscus, Polyodon, Lepidosteus, Polypterus, &c., with the
Syngathi and ‘Hippocampi, exhibit greater anomalies, not only in
the'structure of their skull, but in the rest of the skeleton.

: As concerns the Vertebral Column of the Osseous Fishes, it con-
sists properly only of thoracic and caudal vertebre, the ﬁrs’t verte-
F)ree supporting ribs as well as the others, so that the cervical series
1s wanting. The number of vertebra is very various: in the elon-
gated .Fishes{, as the Eel, and others of that kind, e. g. Sphagebran-
chus, it exceeds 100 ; in Trichiurus lepturus.above 150 ; in Gycmnotus
aud Ophisurus above 200; in others only 20—30, as in Balistes.

The bodies of the vertebrw in Fishes are well characterized by the
deep grooves upon their sides, and which penetrate so-far as to per-
fso}rla:{e 15}“13 1atreri so that théy present a series of apertures, as in the

nad, Silurus glanis. ©+ Their anterior- and posteri :
the bodies unite to each other, exhibit a conpi‘cal ;f;rj:;fﬁcsﬂ;h;‘;:
Way 4 d_uuble infundibuliform cavity is formed, similar to ﬂl-at in the
Cam-iagmous.Fishr?s, between two vertebre, and ié filled up with a
gelatinous fluid which is found even in the centre of" the 1-'eirtebra1
body. This fluid is enclosed in a membrane forming a kind of sac

and more rarely. a fourth, or complementary piece, is super- :
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and being interposed in the above manner between two vertebre,
constitutes an elastic apparatus, performing functions similatyto
those of the interyertebral ligaments in Man ; it*is formed partly.
out of. the remains of the chorda dorsalis and  its sheath, as will be

_pointed out more closely further on in speaking of rﬁie Cartilaginous

Fishes. The vertebrz frequently possess anterior obligue processes
(oftent absent) and posterior, which are rarely wanting; both the
one and the other, however, can be but improperly compared with
the oblique processes of Man'and the higher Vertebrata, seeing 'that
they' are- not united by articulasing surfaces. The parts that form
the ‘arch of the vertebrm are continued into. very large superior
spinois processes, which. are well  developed ih Sparus, and still
niore in Chatodon, Pleuronectes, &¢.; but they are, on the con-
trary, low and depressed in the Anguilliform Fishes and in Lophius.
In Syngnathus the supc_arior-'spinoué processes of the vertebra sup- -
port the dotsal fins, and are divided into several widely radiating pieces.
The thotacic vertebr® are frequently: provided with transyerse apo-
physes directed somewhat downward : although they may be called
transyerse progesses, yet; judging from what we know of the develop-
mental history of the vertebrz, they’ must be, essentially different’
from: those of the higher Vertebrata. They are frequently absent ;
when ‘present they support ribs, but invariably project backward
and downwaid, where, converging, they coalesce to form the infe-
rior arches, which together constitute a canal, opposite to that of the
superior arches enclosing the spinal cord, and through which the
aorta passes. Upon the caudal vertebra they support very large
inﬁr’ior spinous processes. Occasionally, as in_the Carp, Shad,
Pike, in Clupea; Zeus, Trigla, one or more ribless vertebre, pro-
vided with peculiar processes, are situated -in front of the costiferous
set, and are regarded as cervical vertebre., Situated above and upon
.. the smperior spinous.processes, to_ which they are- usually ,connected
by membrane to ei"great_ei- or less extent, are the accessory or iutj_er—
spinous bones, frequently of. considerable sizé&, and  supporting supe-
tiorly the rays of the. fins. Tt is rare for the interspinous bones to
advance, as in Plagtisia, far forward upon the skull, and form. thefe
a crest. The fin-rays are in some inStances, as in the Acantho-
pterygii, simplé, pointed, horny spines, but in others, as the Mala-
copterygii, they are softer, divided several times: at their extremity,
and transversely. articulated ; they are united by ginglymus with the
interspinous- bones, and- it is between ‘them tHat .the membrane of

the dorsal fins is expanded. *Perfectly similar interspinous and ray-
' : 13
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bonles s._re met with in the anal fins, where the foremost of these in-
j?ar'wf interspines are frequently of remarkable length and strength
as in Pleuronectes. The last'vertebre, or thosaiwhich abut- againsl’:
‘the caudal fin, are usually formed in a peculigr manner being ver
stron_gly compressed laterally, and their superior and inf;'rior spinei
- forming large flat bones. Frequently, as'in the Anguilliform Fishesl
the last vertebrae' become smaller in size, but exhibit no‘péculiar con:
formation from the absence of the caudal fin. & :

Most of ;ht_a Ossgous Fishes are furnished wifh Ribs, whieh vary
greatly in ‘number, and are -attached partly by their upper afid
stm.ngest extremity ‘to the transverse processes, and partly to the
“bodies of the vertebral series, incIin_ilqg chi_eﬂy:' in the direction for-
ward: The ribs are mever, as in Man and the hicher Vertebrata
* laterally compressed, but from beforé backward, or LI:Te_V are rounded’
and frequently present the appearance of slender spiculz‘E. “In man);
ﬁshes, e. g. Balistes, the ribs are simall and few in number ; in others
they are rudimentary or entirely wanting, .as in Lophius, in the Pec-
tognathi, and others:. P :

In many Fishes we meet. with 4 seriss of bones ‘that have been
falsely termed accessory ribs ; they econsist of lateral spines, which
are attached to the vertebrz above the true ribs, .and ‘are ;,)luncred
among the muscular fasciculi to which they prop'érfy belohg. 'I’fley

are greatly ‘developed in the Herring, where they stand in two '

TOWS. ‘

Itisonly in a few Fishes that paris are found which admit ofbéing
very remotely eompared to a Sternum. To thesé belongs the chain of
litle bones, parts of the dermo-skeleton; that in Zeus and Clupea
extend from the girdle of the thoracic fins t6 the anal fin, In other
Fishes, e. g. Balistes, a single long bone occupies. their ‘plate. No
costal cartilages are, howéver, found connecting the ribs wit}; the parts
Jjust” described, so that the latter ean only.be viewed mmprop
sternum. ; :

The Thoracic and Ventral fins of the Osseous Fishes correspond in
position to the anterior and posterior extremities, and attempts have
been made .to reduce the osseous structures which serve for their

support to correisponding bones in the arm and foot of ‘the higher
Vertebrata. : ! 2

erly as a

~ As regards'the Anilerio-r Ewtremities, they appear td he completely
wanting in probably none¢ of the .Osseous:Fishes;  As in many
Serpents and:Apodal Lizards, even where they are not indicated ‘ex-
ternally by fins, they still exist, of which examples are met with in

OSSEQUS SYSTEM. 195

many Fishes of the Eel family; and it is ‘here that j;heir- Strﬁcture_
exhibits an intefesting series of gradations. Their form appears to
be of the simplest kind in Murznophis, where, upon either side,
there, lies ‘beneath- the . skin behind the gills' a single bone, sloped
out anteriorly and surrounded by muscles, which supportsino fin.
A’ similar pair.of very delicate styliform bones, abutting together an-
teriotly, ~are. situated behind the branchial ‘apparatus in Sphage-
branchus’ these bonés are more’ largely developed in'Synbranchis
(Unibranchapertura, Lacep.), where they form'a girdle that corre-
sponds somewhat tothe clavieles, « In_Mur@na each of these bones
is-already divided into two, the- uppermost of which may be viewed
as a rudimentary scapula, while the remairﬁng divisions enter inte
the’ composition of the fin—an' arrangement appruximatif{g the usual
structure, which is as follows : "There is generally sitiated ‘most
superiorly one bone, -or occasionaily several, that represent the
seapula. - ‘The uppermost is wsually bifurcated,and unites by means
of its fwo processes with the occipital bone’; 1t 1s rarely, however,s
firmly united to the skull by suture, but usually by licament alone.
To this, or to' a second 'small bone, succeeds inferiorly one that is
very much Targer, presents a slight semilunar excavation, in front,
and ‘comes in contact with that of the opposite side, so as to form'a
girﬂle for the ahterior extremities, which gives off the main support -
of the fin. The bone, which eorresponds to the single one in Mu-
rendphis and Synbranchus, has been named, perhaps jusily, the
Tnterior clavicular. 1t ismore difficult to admit the title of posicrior
or coraco-clavicular applied to the next bone, as the anaiogne of the
coracoid” process of.the Mammalia, and ‘the posterior: clavicle of
Birds, It is for the most part longer, more pointed, and rib-shaped,

““and, in the direction-backward and inward, rests against'the convex

part of the anterior clavicle, and Coriverges frequently fo that of the
other side’; it consists usually of two pieces, ‘of ‘which the superior
is broad and flat. ; :
"To. the above follows the second of middle division of the bones
of ‘the thoracic fins, which is viewed ‘as corresponding to ‘the hu-
merus and ‘antebrachial. bones. This division consists of three; or
frequently only of two bones, perforated by openings, and often of
very considerable size. * A row of smaller, flatter, and rarely more
elongated bones; follows the above division, and has, in conformity
with nature, been viewed ‘as corresponding to earpal and metacarpal
bones:  Four separate bones are mostly here present, but the num-
ber variesdrom two to five. = A speeial division is* in rare cases,
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for_med for the metacarpus.. To these bones are appended the digital
articulations or fin-rays (radii pinne pectoralis), which form the sup-
porting frame-work of the pectoral fins. :
Thle varieties in the construction of the anterior extremities in the
; severa"l genera are very great: ‘The arrangement in the Felis of a
very simple kind, there beifig a single bone or scapula nof-bifurcated
and below that the clavicular bone, In addition to these are 'tv'vo’
bon.es for the second division, and. several for the carpus ‘and the
fin-rays. .The bones are somewhat miore developed in Gymnotus
wheru'a the scapula is united te the skull.- The genera E}%ocmtus’
Lophius, Silurus, Tetrodon, possess also but one bone for the sca 4
ula ; most of the Osseous Fishes, ¢. g., Perca, Esox, Cyprinus Cp-
c%opteru.s, Trigla, Scomber, Chetodon, Gadus, Bram; &e. aren ri-
vx_ded with two, an anterior and posterior, Vclavicular’ bon;s tch: to
th'ree braehial, three to four carpal bones; and: next in suc,cession
with fin-rays or ‘phalanges ; many; as several speciés of Sciena
.Sparu?, Labrus, &c., have as many as three scapular’ hones ; the,
posterior or coraco-clavicular bone is absent in Amarrhicas Sii,urus
Ura'n@copﬂs, Ijismlaria, Exoeztys, and- consists invariahlj,;‘ of onlg;
:é hsi;t;iieﬁ:;ujyinpgﬁe in C.yprinus,,Es—u'x, Batrachus, Lophius, and
_ : 2todon it abuts against the bones of the pelvis;
in Zeus. the two clavicles' coalesce inferiorly ; the carpus in Lo hiu&:
and Chironectes is formed of-two very long bones, that have ILeen
falsely c‘ompared with the ulna and radius ; in Bat;achus there ate
five similar bones, aud in Polypterus two elongated bones with ond
or several discoidal ossicles interposed between them ; thi; Fish has
also, as an’ occasional pecliarity, a- row (amounting even to 18) of
elongated bones, which correspond .to the metacarpus. The car al
bones are very seldom wanting, as in’ Exocetus (where the ﬁn‘-rr]i:J s
are re'markably long) and inUranoscopus. For the second or am);—
brachial division of the anterior extremity we find; in Silurus -and
Heterobranchus, only one bone ; the. first fin-ray is c,m the contrary
st}'ong and linked to the anterior, clavicular bone : F:o that here, as :
Pl!IIEIOdESI, Platycephalus, and 6thers, it is very l’yroad infericirl, ¢ .];11
united with that of the opposite side by a zigzag suture e
2 The. Pelvis,and Posterior Eaxtremities are but very rl‘Jdimemar 71
the st_eous Fishes, and" not eonnected to the vertebral column yb r:
axe‘lmbedded simply in the flesh, as ™ the Amdominales. or ; bu
against the anterior clavieular bories, as in the "I‘hora;cici a.;xd J e
lares ; oceasionally they are completely wanting, ‘'or we find in t‘;fali]-
place two usually long flat bopes, which support on their pOStGI‘iO;

b
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edge-the digital portion or abdominal fin ; it is rare for a third set of
bones. to be interﬁ{JSed between these. _ i
More diversities appear in the posterior thansin the anterior ex-
tremities ; thus théy are’ often completely absent, as in Xiphias and
Tishes of the Eel kind, e. g.; Murzna, Murznophis, Sphagebranchus,
Gymnotus, &c.,and are placed .in' some instances far forward, in

others far backward ; upon these Yarieties of position of the ventral

fins the old Lifinsan division of Fishies into' Apodal, Abdominal, Pec-
toralrand Jugular, was hased. ng) v ; !

Both pelvic or iliae boneés are usually more or less united “to"each
other; in some Fishes they are’ completely anchylosed, in others
prolonged hackward in the form of a spine, as in Cyprinus, Scomber,
7.eus, &e. ;- they are occasionally separate, as in Lophius, Batrachus.
Polypterus -possesses four elongaied bones, that correspond as the
third division of the extremities to the tarsus and metatarsus.

The Skeléton in the Cartilaginous differs altogether in structure
from ‘that already described as belonging to ‘the Osseous Fishes, and
it.is only its fundamental types which are ‘common to ‘the two as’
Vertebrate animals. Jt is scarcely possible to offer any general
remarks relative to the skeleton of the Cartilaginous Fishes, and we
must therefore chatacterize its peculiarities in the several orders and
families. | : "

In the Cartilaginous Fishes the skeleton remains throughout life
in a cartilaginous condifion, and true ossification occéurs only in the
tegumentary bones, e g., in the ‘Sturgeon, or in particular parts of
the skeleton. In some Oartilaginous Fishes, such as those with free
branchiz (Acipenser, Chimzra), the permanent cartilage resembles
the cartilage that precedes the formation of hone i the Osseous
Fishes. the eyclostomi, hewever; are distinguished " by pnssessing
a vety peculiar kind of ‘cartilaginous tissue Wwith coarse cells, while
the Plagiostomi poss‘ess the cartilaginious tissue of the Sturgeon and
Chimmra; and in addition thereto, other kinds of cartilaginous tissue,
namely; 1s¢. The hyaline or transparent tissue; with ‘more ‘or iess'

membranous cartilaginous c’orpuéculﬂs : this oceurs in the Sturgeon,
and also in fhe Osscous Fishes, and forms mostly‘the infernal part
of the cartilage,-_with the exception, however, of the vertebral bodies.
9d. The tessellated caleiferous cartilaginous tissue, which® oceurs
only in the Sharks and Rays, and invests the hyaline cartilage like
a hard crust, with the exeeption of the vertebral bodies. This ear-
tilage consisis of prismatic pieces which tesemble brick-work, and
are separable from each other. 3d. The cellular cartilaginous tissue *
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oceurs i g oEIes .
s ;:;; ;hzn(cjlytri;lostom_l. The cartilaginous *corpuscules disappear
4 0}]&60{ th,e Goate; fzsmlage appears deyoidpf cells, like the hairs
o g'e. 4¢h, '.F?IE‘, completely-ossified é'a,nilaginous
- < el plified in the solid" vertebral bodies of the Rays and
zra:;il? Sturgeaqi although. a true Cartilaginous Fish,

i from that type to the Osseous, of which w

by the disposition of the parts 6f its si(elemn ready
::ﬂ‘tr.laﬁy of the Osseous Fishes, as the Pikt.e
u;}:lﬁe@:;:;i 1lntem?_11y, where_it encloses the brain, of cartilage,’
Y-t al surfice f)f' which the bones of the cranium, as
fady described, are deposited.« In the Sturgeon the cartilagin,ous

eranium b \0ssi its |
9 s #{ Smaex ossified at its base, this bony portion correspiond -
g to ‘the basilar element L

But even_here the ossific P
‘and that surface which form
ues cartilaginous; the gssi
tunic, which, continyed fro
nalis, lines the skull.

effects ‘the
e Teminded
Already do.we find

rocess has taken place only externally
5 111.9 cavity of the cranium stil] cominj
fication is most apparent in ‘the fibrous
% ;1;}] the fibrous sheath. of the medulla spi-
laginous, and covered in wif}: };iizsl;h:d}f:ei:;}rllhof s ca'm:-
?;lgng properly to the dermo-skeleton; and a.ldmit 'oni; i(;u;islﬁzh
Fis!lgz-‘ e;}lrll;;r;}ztzsztziatr};snn.—;vitll the crgnia.l bones of the Osseouls
depressions for the eyes an;L z;sz.? ;I;ii:’;?ﬂ:fg ?}feile he'ad i
. L : ) % TOjects
: ]:Ei {)}i(;csej;;:ri;lr‘he p:?l_atal bones are ‘separate’from tIFe ikuH, ;itiote;
: meltxllla, and eonsists posteriorly of an azygos b
p ate., and two anterior osseous pieces in pairs. The quadJr:taI bo'ny
:;tsfi;;; jl ::é)se_ru?r bon‘_v piece mited to the_ cranium and two it(l}fi':f
: Oy pieces ; the last of these“is united to the I
Jaw, which, with -the small and double superio: i b
closes the edentulous mouth. - P e s
In i -
i :hiio(jshlz}aara,} the Shar_!-:s, and ‘the Rays, the skull 13- a large
s frfe 5 apsule, enclosing the brain and auditory apparatuf'
s e {:h t ;1 ve‘rtebral_ eolumm, and exhibits no traces of ossiﬁca:
i € Llagiostomi there usually remains upon its upper
T_}cf an open space or fontanelle, closed only by a fibrons mIrJe}:nb S‘“'"
Sur;c;:ajré;iixrgus capzuie is . particularly flattened upon its 1:[?;;,'
: ays, and has posteriorly-an opening, ¢ ipi
onr;:l:i: rinzfgrrg:‘:, and lesser apertures also iE;r th:’ e};:jtngc li;tfjezr
s s c;psu]e, cor}foluted upon itself laterally, forms the.
»and frequently. presents Superiorly, as in Scymnus

and Trout, that the'

or body of the occipital -and sphenoid.
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[

an orbitar pr(f'cess.i United to the anterior extremity: of the cranium
we meet with a deep hollow leafletof cartilage, forming the nasal
fossa.  The upper jaw is constituted by a narrow arch of cartilage,
occasionally, however, deep, as in the Sharks, and .of a' semilunar
form ; it is beset completely, both upqn its edge and posterior wall;
with teeth. A quadratal cartilage, moré simple and'elongated, is
lodged in a posterior lateral depression in the skull, and articulates
with the lower jaw, an arch provided with teeth, and composed of
two- lateral halves like the upper. There occur, moreover, in .the
Rays small palatal cartilages, as alse.peculiar cartilages belonging
to the spiracles, and. which correspond somewhat to the pterygoid

.

~bones or processes in the:Osseous Fishes. The iftermaxillary bone

must be regarded as absent, if we do not _eonsider it united with the
superior maxilla in the arch of cartilage just described.\. -In the
Chimare the skull. is very peculiarly formed, being provided with
distifict convoluted nasal cartilages, while upon the fore part of the
head stands a style-shaped piece of cartilage. - 4
Tuarthermore, there exists in many of the Sharks and Chimeras
a peculiar system of labial cartilages, which is wanting in the Rays
and Sturgeons; the question of its homology has given rise t0
various incorrect speculations j a portion of it was regarded formerly
by some_ anatomists as belonging to the maxillary apparatus.® It'
consists of several more or less elongated muzzles of cartilage vary-
ing in form and. particularly remarkable-in the Chim@ra, which rest
externally and laterally against the upper and lower jaw. Tn.Acan-
thias and othier genera, for example, a lower labial cartilage is to be
distinguishéd lying upon the. inferior, and a superior upon the upper
maxilla, and occasionally, as. in Scymnus, Chimera, a third carti-
lage situated above the latter ‘one. Among the Rays, it is only in
Narcina ‘that small labial cartilages aré met with. In them and in
the true Electri¢ Rays (Torpedo) there is situated in front of the body
-a cartilaginous production of the muzzle which unites the pectoral fins
to the skull. 3 : :

Still tnore abnormal is the strugture of the cranium in the Cyclo-
stomi, and in them we -are again met by 1_1umefons varieties in the
strueture of the buccal cartilagess With this group, indeed, all at-
tempts to draw any analogy or’ comparison with the typicals Fishes
must be laid aside.

The crapinm of Petromyzon marinus and fluviatilis. consists of 2
hard, nearly esseous brain-capsulé, having a detached flattened basi-
lar portion, that gives off in the direction backward a pair of pro-
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cesses.  Upon its sides are found the hard, oval auditory capsules,
united: continuously with- the skull, and enclosing the
labyrinth ; upon the upper part of the skull itself w
in the Rays, a fontanelle closed by fibrous membrane. * In front also
and inferiorly, the arch of the cranium is t0 @ great extent mern-
branous. - Superiorly, and in froft of the skull
nasal tube, which'perforates the palate,
olfactory '

membranous
e remark, as

;, is the openirlg of the
and ‘on its posterior wall the
nerve is distributed as it issues from the ‘cranium. A nom-

ber of cartilaginous plates lying behind each other belong to the:parts -

of the mouth : thus there is foand an anterior and_posteriér operculum

of the ‘oral aperture, to which are superadded-inferiorly a pairof

lateral plates; o ring-shaped piece of cartilage, the labial ring, cor-

responds to the maxilla, and to this is fastened laterally a styliform-

cartilage, which is directed horizontally backward.
The skull is still more sim
the ‘mouth Jjust deseribed are
cranial capsule -
tromyzon.

ple in Ammocates, where fhe parts of -
in a great measure wanting, while the
is essentially similar .in structire fo that of Pe-

In the family Myxinoides very varied and peculiar forms of oral
cartilages are developed, while the cranium o
and Bdellostoma admiis of 2 com
»All the essential parts described a

f the genera’ Myxine
parison with that of Petromyzon!
bove, namely, in Teference to ‘the

capsule of the: brain, are here repeated, and we meet with similar °

hard auditory capsules; but there is also a singular frame-work to the
« pharynx formed. of cartilaginous hoops, a long nasal tube consist-
ing, like a trachea, of cartilaginous rings, the nasal capsule; and the
palatal plate with its raised borders. - In the Myxinoides the nasal
canal is opén infetiorly toward the palate, while in Petromyzon and
Ammocetes it there terminates in a c@eal mannér:

In the remarkable genus Amphioxus s. Branchiostoma, a case’ of
shell is completely wanting for the rudimentary brain
merely included in a membrafious capsule ;*in the mouth, however,
is found a cartilaginous ring with cartilaginous filaments : there is

also present a system of oral cartilages, as in the Sharks, Chimerz,
‘and Petromyzon.

The structure of the head in the
the genus‘Lepidosiren, ‘of which it is
arranged among the members of the P
offers very great peculiarities.
mbveably united to the oceiput,
upon which the peculiarly-

o which s

Amphibious” Fishes, including
doubtful’' whether it should ‘be
resent class oramong Reptiles,
The skull, as in all Fishes;is im-
presents a cartilaginons substratum

formed bones of the head repose,  and

201
0SSEOUS SYSTEM. ; :

remain themselyes partly cartilaginqus. The -niumber of: .thebcr‘oclz::}
bones is small, and their honiologies diﬁi-mdt to determine d); g
parison with those of other Osseous F]Sh(‘%s% yet we fin a;:in

occiﬁiial elements, and a single bone' forming t]?e-upp::r co:t thi
of ‘the 'skull; to this last there icorresponds a similar _fon}:e g
base of the cranium, which may be viewed as the% bod?.' of the 331 =
noid. The bones of the fage also attract our attention fro}:;ll xlal

peculiarities ;* the superior maxilla appears to be ‘l.vantmg, while Lb?
intermaxillary is present ; and’ there exists. moreover a syst;;gbits_'
labial cartilages, which, with thé tooth-bearing lower jaw, e

i i imple
a relationship of structure with that-of Chimezra. A more simp

i

quadratal cartilage unites the inferior maxi_lla to the skull. A
In the stracture of -the Vertebral Cui’m?m af HM.__ Carti agmm;l
Fishes wWe' encountér peculiarities and d}ﬂ'erenc‘es__ in the s:veée—
orders and” faiilies, which are the more interesting w?en tf et}:,[eir
velopment of vertebre comes to be stuldled, anc} the pl anl O]imals.
formation followed out through the series of Vertxﬁ:bmteiI an hjcai
an extensive subject belonging to thc}al departments of philosop
o be entered upon here. : -
a“?:’“:ﬁ; ag}lﬂ:lf]go:o; and Chimmg the_xfertebral c.olumn i8 ?onstlt::lzt]:
by a fibro-cartilaginous tube, which is ﬁ.lled w1t1‘1 a geia:lmo’l;sr .
stance, and surrounded by a fibrous tunic, that is cl?s_e afme :
form a'tube for the spinal marrow. Upon the 1nf'fah0r surface lo -
this fibro-cartilaginous . tube are situated . the rudimentary basilar
parts of the vertebrze; they are united beneath b)f a r;lemh}rane,_
along which the aorta passes..  Between 1..he- npper mangu ar pxezces
of the arch other triangular pieces of caml_age (eart. .zmercrura :e.s-)
are found, and the roof of the spinal can‘al is closed .in by a .sen;,s
of more elongated cartilages, aboye: which there are plflced lnitbe
Sturgeon large spineus processes. _The ﬁbro-ca}-txl.agmous ube
of. the Chimzra, very beautifully annulated by thin tmn;,.vers?e
rings that were: formerly falsely compared to. vertebre, Lemams; in
a great measure’ exposed to view, and coTreépo?}ds to. that partin
the rest of ‘the' vertebrata, present only in- their fetal condlth,
butin Fishes more or less.persistent, mamely the ‘cilwrda dg-rsal:s,
or central ‘eylindrical axis, around which the formation: of _ver‘tel:“rhaa
*takes place. The persistent structure gf the vert?bm]_ ]-J-Odles 1111 iz
Sturgeon and  Ohiméera. correspands- t0 - that whmh exists Ion ?rh
the feetal state of ‘the Osseous Fishes. - In these ]e.Ltter Fish, w e?
fully formed; the gelatinous tul)ﬁ: is reduced to fzonstrlctebid l.nawszf;s tﬁe
géiatine, surrounded by the comczlll facets forming the ies




