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957. The carapace of the same Zrionya.

It consists of the centrums, neural arches, expanded spines and pleurapophyses of the nine
sueceeding vertebree, which are immoveably connected together, and are reckoned as dorsal
vertebree. The first of these is remarkable for the large size and subspirally curved form of
the anterior zygapophyses: the plenrapophyses are short and slender, articulated by one end
to the sides of the expanded anterior part of the centrum of the first dorsal vertebra, and by
the other end to the costal plate connate with the rib of the second dorsal vertcbra. The
nuchal plate is remarkably expanded in the transverse direction, and forms the anterior horder
and first piece of the carapace, the major part of which is composed of the expanded costal
plates connate with the pleurapophyses of the second to the ninth dorsal vertebrze inclusive :
the eighth pair of costal plates are articulated to cach other by a suture at the median line,
behind the neural plate. The nenrapophyses of the vertebree of the carapace are moved for-
wards, 8o as to be articulated partly to the centrum in advance of their own. The pleur-
apophyses have undergone a similar displacement, and their depressed expanded heads are
articulated by suture with the sides of the contiguous ends of the two centrums. The cen-
trums are remarkably broad and depressed in most of these vertebrze.

958. The plastron of the same Zrionyx.

It is chiefly remarkable for the peculiar chevron-shape of the entosternum, for the extreme
breadth of the hyo- and hypo-sternals, and for the expansion of the xiphisternals.

959. The caudal vertebra of the same Zrionyz.

Genus Chelys.

960. The skeleton of the Matamata, or Fimbriated Tortoise (Clelys fimbriata,
Schweigger).

The cranium and complex hyoidean apparatus of this specics are figured and described
in the ¢ Ossemens Fossiles’ of Cuvier, tom. v. part 2. 1824, pl. 11. figs. 21-25, and pl. 12.
fig. 41. The small wedge-shaped bone, hypapophosis, representing the so-called body of the
atlas, has been lost in the articulation of this specimen : the odontoid, which Cuvier rightly
describes as the body of the atlas, is here unusually developed, and supports by a sutural
articulation the major part of the atlantal neurapophyses: the suture by which these are
united together above the neural canal is still retained. The neurapophyses send out late-
rally short compressed diapophyses, and posteriorly, long subtrihedral zygapophyses.

The second vertebra is much elongated, sharply carinate below, with larger diapophyses,
and with anterior as well as posterior zygapophyses ; the third and fourth vertehree re-
semble the second, the centrum being convex in front and concave behind : the fifth vertebra
is convex, both before and behind : the sixth vertebra is concave before and presents two
convexities behind : the seventh vertebra has a corresponding double concavity in front, and
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articular convexity looking downwards: in the antecedent cervicals the posterior zygapo-
physes are supported on a semicireular horizontal plate overlapping the intervertebral space :
the bodies of all the cervical vertebrs are much compressed and carinate inferiorly, and this
is particularly the case with the last. The short pleurapophyses of the first dorsal vertebra
ascend obliquely outwards and backwards to aid in propping up the carapace. Thc long
scapulee abnt against these, in which respect the vertebra may be compared with a sacrum:
the other vertebree of the carapace offer the usual modifications and combinations with the
nenral and costal plates. The neural canal sinks into the substance of the centrum of the
second to the ninth dorsal vertebree, and merely grooves the inferior interspace of the neur-
apophyses ; the expanded trihedral summits of the iliac bones abut against broad sutural
surfaces on the under part of the last costal plates, and are barely touched by the rudimental
ribs of the two sacral vertebree. The iliac bones articulate by the whole of their under sur-
face to the xiphisternals, and the pubis is anchylosed to the same by the thick process given
off from its onter surface. The scapular arch articulates with the carapace by the scapula,
and to the plastron by its acromial process, but the coracoid is free and expanded for the
attachment of the muscles, which rotate the arch horizontally upon its two attached points.
'The elasticity of the scapula and acromion, and the angle at which they are placcd, permit a
slight approximation of the borders of the anterior ontlet of the osscous box.

In the fore-foot the scaphoid is represented only by its median portion ; the lnnare articu-
lates with both radius and ulna; the cuneciforme is small, the pisiforme is wanting ; the fifth
digit is rndimental ; the other four are armed with long and strong claws; the thumb has
two phalanges, each of the others three. In the hind-foot the astragalns and scaphoid form
a single large bone; but there is a distinct rudiment of a calcancnm : the bones of the second
tarsal row progressively increase in size from the tibial to the fibular side : the two bones repre-
senting the cuboid are distinct, the outermost is broad and flat, and supports the rudiment of
the fifth toe: this is clawless, but has two phalanges: the other digits have long and strong
claws, the hallux having two phalanges, the rest three, as in the fore-foot.

Iunterian.

Genus ZLmys.

962. The skeleton of a freshwater Tortoise (Lmys).

The carapace is less convex than in the genus Testudo, but is equally well ossified, and the
second and fifth of the costal plates articulate directly with the hyo- and hypo-sternals, com-
pleting the heemal arches there without the interposition of the marginal pieces. The second
to the fifth costal pieces of the right side have been disarticulated, so as to expose the interior
of the carapace.

Mus. South.

963. Disarticulated portions of the carapace of a small freshwater Tortoise (Zmys).

Some of the parts are wanting ; the short pleurapophyses of the first vertebra of the cara-
pace, for example: the costal plates connate with succecding plenrapophyses, forming the
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the second volume of the Zoological Journal, p. 302, amongst the species of the genus Kino-
sternon, Spix, this is described as follows :—

“Species I. Skavianum. K. testd elongato-ovatd, triearinati; scutis omnibus imbrieatis,
marginalibus 23 ; sterno postice bifido. Testudo Pennsylvanica, var. Shaw, Gen. Zool. iii.
parti. p. 61. pl. 15. Habitat ?

“Of this elegant species I have seen but a single speeimen, now in my collection, which,
as I obtained it from a dealer who had long pdssessed it, may, not improbably, be the iden-
tical one figured by Shaw, and stated by him to have been in the Leverian Museum.

“The general colour of the upper shell is a very deep blackish brown; the sternum and
under part of the margin yellowish.”

The original speeimen alluded to by Mr. Bell, and figured by Dr. Shaw, was purchased by
the College at the sale of the Leverian Museum, in the year 1806.

Mus. Leverianum.

Genus Cistudo.

994. The shell of the speckled Box Tortoise (Cistudo Buropea ; Testudo lutaria, Ray ;

996
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Testudo europeea, Bojanus).

Fig.—Shaw, Zool. iii. pl. 5; Seheepff, Test. tab. 1.
Hab.—The temperate and southern parts of Europe.
Its anatomy is beautifully described and figured by Bojanus, in his ¢ Anatome Testudinis

Europaee,” fol.
Mus. Leverianun.

5. The shell of the speckled Box Tortoise (Cistudo Europea), with some of the
scutes removed from the carapace. Mus. Brit.

. The shell of the speckled Box Tortoise (Cistudo Europea). Hunterian.

. The carapace of the speckled Box Tortoise (Cistudo Europea), with the first
four vertebral and last pair of costal scutes removed. Mous. Brit.

. A skeleton of the American Box Tortoise (Cistudo clausa; Testudo Carolina et
Test. clausa, Linn.).

The neural arch of the atlas is almost wholly supported by its proper ceutrum, which is not
fixed to the second cervical vertebra. The fourth cervical vertebra is biconvex. The tenth
and eleventh vertebree, counting from the first dorsal, form the sacrum; but the iliac bones
are chiefly supported by the expanded pleurapophyses of the second sacral vertebra. The tym-
panie cavities extend into the mastoid bones, which are thus converted into ¢bullee osseze.’

Presented by William Ilome Clift, Lsq.
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1012. The fore part of the osscous thoracic-abdominal box of a large Tortoise (7s-
tudo elephantopus).

It shows the modifications of the ordinary elements of a vertebra and their coalescence with
dermal bony plates, to which this singular structure is due. The upper piece or key of the
arch is formed by a horizontal plate of bone, developed in the integument, and connate with
the summit of the neural spine. The plenrapophyses of the same vertebra are similarly con-
nate with expanded and flattened costal plate, which is articulated by suture to the sides of the
neural plate. The distal or inferior extremity of the pleurapophysis is articulated by suture
to the haemapophysis, or sternal rib, which expands as it descends into a broad quadrate plate
articulated by suture partly to the heemal spine, or ‘ entosternum,” partly to its fellow. The
modified elements of the neural and haemal arches here preserved belong to the first vertebra
of the carapace, or second ‘dorsal’ vertebra. The centrum bas been removed, showing the
articular surfaces of the neurapophyses and pleurapophyses, divided each into anterior and
posterior facets, the latter being those which alone articulated with their proper centrum.
The short pleurapophyses of the first dorsal vertebra are retained, united by their sutures to
those of the second vertebra. The anterior median and anterior marginal pieces of the cara-
pace which articulate with the anterior borders of the costal plates of the first vertebra of the
carapace, and the two anterior pieces of the plastron called episternals,’ are also preserved in
this specimen.

Presented by Prof. Owen, I'R.S.

1013. A posterior segment of the same thoracic-abdominal box of the Zestudo ele-
phantopus.

It shows the union of the left pleurapophysis of the sixth vertebra of the carapace with its
expanded hamapophysis, which articulates with its fellow of the opposite side without the
intervention of a heemal spine : these expanded elements are termed hyposternals,” and the
plastron is terminated bebind by two smaller pieces of the same series of elements called
¢ xiphisternals.” With this preparation are also preserved the costal plates connate with the
left pleurapophyses of the third, fourth and fifth vertebrse of the carapace, showing the slen-
der elongated free portion of the rib, which supports the head, and the alternate incrcase of
breadth in the proximal and distal portions of the costal plates. Three of the dermal boncs
called ‘marginal pieces’ of the carapace are also prescrved on the left side.

LPresented by Prof. Owen, I.R.S.

1014. The posterior extremity of the same carapace.

It consists of the neural arches of the seventh and eighth vertcbrae of the carapace, with
the corresponding connate neural plates, and the thrce median dermal pieces which succeed
and are serially homologous with those plates. Three of the marginal picces on each side
complete this end of the carapace. With these parts are preserved the ncural arch and pleur-
apophyses of the first sacral vertebra. The neural spine of this vertebra articulates by a






198

ing them: the centrums, also, of these vertebre are much compressed, and consist appa-
rently of their cortical part only, the neural canal with the spinal cord occupying the place
of the medullary part in their centre.

The ribs of the first sacral, or tenth vertebra counting from the first dorsal, unite with
those of the ninth vertebra to form the expanded dise against which the iliac bones abut.

Presented by Sir Joseph Banks, Bart., P.R.S.

1019. The shell of the Negro Tortoise (Zestudo nigrita, Dumeril and Bibron).
Presented by Mrs. Robinson.

1020. The shell of a young male Elephant Tortoise (Zestudo elephantopus; T. nigra,
Dumeril and Bibron). Presented by Sir Joseph Banks, Bart., P.R.S.

1021. The shell of a very large Tortoise (Zestudo elephantopus).

The animal was a native of the Seychalle Islands, and was being sent to General De Caen,
Governor of the Isle of France, in the French corvette < Gobe Mouche,” which was captured
by Captain Corbet, of H.M.S. ¢ Nercide,” and the animal brought to the Cape of Good Ilope.
It was sent to England by Admiral Bertie, who commanded at the Cape, and remained in a
living state at Petworth, the scat of the Earl of Egremont, from August 1809 until April
1810. Its weight was 207 pounds.

Presented by the Farl of Egremont.

1022. The shell of a male Radiated Tortoise (Zestudo radiata). Hunterian.

1023. The shell of a male Radiated Tortoise (Zestudo radiata, Shaw).

Fig.—Shaw, Zool. iii. pl. 2; Daud. ii. pl. 26.
Hab.—Madagascar.
Ilunterian.

1024. The plastron of a male Radiated Tortoise (Zesfudo radiata). The under sur-
face is concave, and the ‘ gular’ scutes more produeed than in the fernale.
Mus. Leverianum.

1025. The shell of a female Radiated Tortoise (Zestudo radiata). Mus. Leverianum.

1026. The abdominal part of the shell, or plastron, of a female Radiated Tortoise
(Zestudo radiata). Mus. Leverianum.
























206

bones of the second series. The first and fifth digits have each a metacarpal bone and two
phalanges, the seeond phalanx supporting a elaw ; the first and second, and probably also the
third digits, have each had three phalanges.

Hunterian.

1084. The right scapula, coracoid, and anterior member of the same Euys, wanting
several phalanges. Hunterian.

1035. The left leg and hind foot of the same Hmys. THunterian.

1086. The right leg and hind foot of the same Emys.

The hallux has two phalanges with a elaw; the next three digits have each three pha-
langes with a claw ; the fifth has two small and slender phalanges, aud is elawless. The
astragalus and seaphoid form a single bone, but there is a distinet rudiment of a ealcaneum :
the bones of the sceond tarsal row progressively increase in size from the tibial to the fibular
side ; the two repreéenting the cuboid are distinet, the outerinost is broad and flat, and sup-
ports the rudiment of the fifth toe.

- Hunterian.

1087. The bones of the left anterior extremity of the green Turtle (Clhelone mydas).

The shaft of the humerus is compressed laterally instead of from before backwards, as in
the Tortoise. The ulna is much shorter and the olecranon less developed than in the Tor-
toise. 'The proportions of the seaphoides and lunare are reversed, the lunare being the largest
bone and the seaphoid divided into two, of which the part that articulates with the trape-
zoides and magnum is here ossified : the cuneiforme is a flattened bone of large dimensions,
and here also the pisiforme is well developed. The five bones of the distal row are distinct,
as in the Tortoise : that which answers to the os magnum is the smallest. In old Turtles it
1s sometimes anchylosed with the fourth and fifth of the distal series, forming a single bone,
answering to both magnum and unciforme in the human wrist.

Hunterian.

108S. The bones of the right fore extremity of the same Turtle.

In both these specimens the sccond phalanx of the pollex supports a claw: the three
middle digits have each three phalanges, the last being flattened and without a claw ; the

fifth digit has only two phalanges.
Hunterian.

1089. The bones of the left hind foot of the same Turtle.

The proximal row of the carpus consists of two bones, the larger one answering to the
astragalus and scaphoides, the smaller one to the calcaneum ; the sccond row includes five
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1095. The left radius, ulna, carpal, metacarpal and phalangeal bones of the Zestudo

greeca. Hunterian.

1096. The left tibia, fibula, tarsal, metatarsal and phalangeal bones of the same 7es-
tudo greca. Hunterian.

Preparations illustrating the development of the carapace and plastron of the
Chelonia.

1097. The carapace of a young Tortoise (Zestudo).

The bodies.and neural arches of the vertebree have been removed from the carapace,
leaving only the ribs and the inecipient expanded plates attached to these and to the neural
spines, together with the marginal plates. The neural plates are of a subquadrate form, but
of irregular size, and with rounded angles and ill-defined outlines ; the tenth plate being in-
sulated between the ninth and the last or pygal plate. On each side of the middle row of
neural plates is a series of eight similarly-sized, triangular or rhomboidal plates, each of them
marked on their outer surface with a triradiate linear impression formed by the junetion of
two costal seutella with one vertebral scutellum, or of one vertebral with two costal seutella ;
excepting the penultimate or seventh plate. Around the border of the earapace are eleven
pairs of marginal plates, exclusive of the nuchal and pygal plates. The wide interval between
the marginal and the incipient costal plates was occupied by the corium, supported by the
eight pairs of ribs of the carapace, by the first pair of short dorsal ribs, by the pair of shorter
lumbar ribs, and by the rib-like upper and outer extremities of the hyosternals and hypo-
sternals, which ascend beyond the marginal plates. The extremities of the ribs do not as
yet join the marginal plates. The nuchal plate, the ninth and tenth neural plates, the pygal
plate, and all the marginal plates are independent osseous developments in the substance of
the derm: the other neural plates are connate with the neural spines of the second to the
ninth dorsal vertebrae inclusive, and the costal plates are similarly connate with the upper
surface of the ribs of the same vertebree at varying distances from their proximal ends. The
first, second, fourth, sixth and eighth ribs of the carapace are continned from heneath the
outer angles or apices of the eorresponding eostal plates, but the third, fifth and seventh ribs
of the carapace are continued from beneath the middle of that side of the corresponding tri-
angular costal plate which seems to form its base.

A strong argument for regarding the costal plates as dermal ossifications rather than pro-
cesses or continuations of the endo-skeletal elements, to which they are attached, may be
drawn not only from their place of development, but also from the period of their ossifica-
tion ; and their relative position to the ribs with which they are connate.

The uniformly slender pleurapophyses are ossified nearly throughout their whole length
hefore the ossification of the costal plates, whieh have usually been regarded as their ex-
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skeletal parts of the ineipient bones as does the carapace: the triangular entosternal bone,
the greater part of the episternals and xiphisternals, and a smaller proportion of the hyo-
sternals and hyposternals, are compact bone with a smooth shining free surface : the greater
part of the broad hyosternal and hyposternal plates, the entire and even margins of which
are encroaching on the central unossified space of the plastron, are subgranular, coarser and
more opake than the slender endo-skeletal parts, which still retain much of the primitive rib-
like form they present in the feetal Chelone, and are seen applied, as it were, to the inner
(upper) surfaece of those dermal plates. The median extremities of the true endo-skeletal
parts have begun to expand, and to shoot out the pointed rays of tooth-like processes which
they retain in the Trionyces and the marine Ckelonia. From the flattened and expanded
inner and lower end of the hyosternal the main body of the bone arises and eurves upwards,
outwards and forwards, in the form of a long and slender rib, and applies itself to the inner
and fore part of the first elongated pleurapophysis of the earapace, extending as far as the
incipient dermo-costal plate. As the inner and lower toothed horder of the endo-skeletal part
of the hyosternal touches the outer horder of the entosternal bone, the heemal arch of the
first segment of the thoracie-abdominal ease (sceond vertebra of the back) is completed inde-
pendently of the marginal pieces ; and, in point of faet, the third and fourth marginal plates
are simply applied to the outer side of the hyosternal where it bends upwards to join the first
long pleurapophysis or rib of the earapace. The most obvious and natural explanation of this
first eomplete segment of the thoracie-abdominal region of the young Tortoise, according to
the typical vertebra, and the eomposition of the corresponding segment in the nearest allied
Vertebrata, is—that the centrum, the neural areh, and the pleurapophysis being unquestion-
ably the elements so called, the hyosternals are the < hsemapophyses’ (sternal ribs or eostal
cartilages), and the entosternum is the <heemal spine” or sternum proper. The hyposternals
in the young Testudo resemble the hyosternals, but are shorter ; the slender rib-like portion
which eurves upwards and outwards applies itself to the back part of the extremity of the
fifth rib of the earapace, almost filling the interspace, for one-fourth of its length, between
that rib and the next, and thus again forming the heemal arch of the segment without the
intervention or aid of any of the marginal plates, the seventh of these being simply applied
to the outside of the hyposternal, where its slender elongated extremity bends upwards to
join the vertebral rib: and the only ineomplete part of the arch is the unossified median
space between the lower expanded and dentated ends of the hyposternals, between which the
entosternal, or true sternal piece, does not extend baekwards. So that the condition of this
fifth segment of the thoracie-abdominal box, in the young Tortoise, repeats that of a poste-
rior dorsal segment of a reammal or eroeodile, in which the eartilages of the ribs, or abdo-
minal ribs, do not reach the sternum ; and the Ornithorhynehus offers a special resemblance
to the Tortoise in the expansion of the semiossified heemapophyses, or cartilages of its false
ribs.”  The xiphisternals, viewed in like manner as ‘hsmapophyses,” repeat the eondition
of those abdominal ones in the Crocodile and Plesiosaur which do not ascend so high as to
join their pleurapophyses or vertebral ribs. The difference between the endo-skeletal and
exo-skeletal portions of these elements of the plastron is as plain, and the contrast, indeed, is
almost as great, in the young Tortoise as in the adult Trionyx, where the superadded ossifi-
cation, at the expense of the dermal system, is characterized by the vermicular or punctate








