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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








