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1068. The left coracoid of the same Trionyx.

1069. The left scapula and acromial process of a freshwater Tortoise (Emys).

1070. The left coracoid of the same species. This is remarkable for the great

length and slenderness of the columnar scapula.

1071. The right scapula and acromial process of a large Tortoise (Testudo niger).

1072. The right coracoid of the same Tortoise.

1073. The left scapula and acromial process of the same Tortoise.

1074. The left coracoid of the same Tortoise.

The Tortoise (Testudo) is characterized by the shortness of the clavicular process in com-

parison with the length of the scapula, and by the shortness of the coracoid in comparison

with its breadth : the Trionyx is remarkable for the length of its clavicular process, which

almost equals that of the scapula ; and the Chelone by the length of its coracoid, which ex-

ceeds that of the scapula. The coracoid is less expanded in the Chelone than in the fresh-

water or land Tortoises : it is of intermediate breadth in the Trionyx, where it is further

distinguished by a ridge upon its upper surface.
i

1075. The pelvis of a small Turtle (Chelone mydas).

1076. The pelvis of a Trionyx (Trionyx australis).

1077. The pelvis of an Emys.

1078. The pelvis of a Tortoise (Testudo elephantopus).

The pubic bones are more expanded at their outer and hinder angles in the Chelone, and

especially in the Trionyx, than in the Testudo, and the ' foramina ovalia
'

are not divided by

the extension of bone between the pubis and ischium, in the Chelone and Trionyx, as they

are in the Emys and Testudo.
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1079. The scapula, coraooid and bones of the left anterior extremity of a Tortoise

(Tettudn tabulate} .

The ordinary position of that extremity is lUte of extreme pronation, with the olrcnuton

thrown forwards and outwards, and the radial side of the hand, or thumb, directed to thr

ground. The hiimerus is strongly bent in a ngmoid form, with the anronal surface convex

and directed upwards and outwards : the two tuberosities at the proximal end an* much

dereloped and bent towards the palmar aspect, bounding a deep and wide groove : that

which answer* to the external tuberosity is the smallest, and by the rotation of the lunm-ru-

it becomes the most internal in position. The proximal row of the carpus consists of three

bones, a large scaphoides, a small lunare, wedged into the interspace of the radius and ulna,

and a large cuneiforme. The second row consists of fire distinct bones, corret)|x>mliitg with

the fire digits ; than supporting the fourth and fifth answering to the os uncifomw, the re-

maining three to the trapezium, trapesoides and magnum. Each of the digits has one ineU-

carpal and two phalanges, except the fifth, which has but one phalanx. A sesamoid bone is

placed beneath the metacarpo-phalangeal joint of the three middle digits.

1080. The bones of the right anterior extremity of the same Tortoise.

The capsule of the shoulder-joint includes a considerable proportion of the fore and back

part of the neck of the humerus ; it is reflected dose upon the neck of the bone at its side*.

Iltmteria*.

1081. The bones of the left hinder extremity of the same Tortoise.

The patella is ligamentous : the synovial joint between it and the femur is distinct from

the proper capsule of the knee-joint. The proximal row of the tarsus consists of two bone*,

astragalus and calcaneum, which appear to hare become confluent in this specimen. The

distal row consists of five bones, four of which support the four normal toes, and the fifth *

rudiment of the metatanal of the fifth toe : the fourth and fifth of the second row of tanals

answer to the os cuboides of higher animals ; the other three bones to the three o*sa cunei-

fonnia. The astragalar part of the single proximal bone would seem to include the scaphoid

as well as the calcaneum.

1082. The bones of the right hinder extremity of the same Tortoise. Httntenan.

1083. The left scapula, coracoid and anterior extremity of a small freshwater Tor-

toise (Emyt).

The proximal row of the carpus consists of four bones, of which the lunare is wedged be-

tween the radius and ulna, and the homologue of the scaphoid is divided : the pisiforme is

absent : the unciforme is divided, forming, with the trapezium, trapesoides and magnum, five
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bones of the second series. The first and fifth digits have each a metacarpal bone and two

phalanges, the second phalanx supporting a claw ; 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 Emys, wanting

several phalanges. Hunterian.

1085. The left leg and hind foot of the same Emys. Hunterian.

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

The hallux has two phalanges with a claw ; the next three digits have each three pha-

langes with a claw ; the fifth has two small and slender phalanges, and is clawless. The

astragalus and scaphoid form a single bone, but there is a distinct rudiment of a calcaneum :

the bones of the second tarsal row progressively increase in size from the tibial to the fibular

side ; the two representing the cuboid are distinct, the outermost 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 (Chelone 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 scaphoides and lunare are reversed, the lunare being the largest

bone and the scaphoid 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 pisifonne 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

is 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.

1088. The bones of the right fore extremity of the same Turtle.

In both these specimens the second 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 second row includes five
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bone* ; the three corresponding to the cuneiform bone* are very small, thr two which answer

to the cuboidM are very Urge ; that which support* the fifth digit stand* out like a broad

depressed roeUUnal. The three middle toe* hare each three phalange* ; the firtt and fifth

hare only two, and the first supports a claw.

J/mttenon.

1090. The bones of the right hind foot of the same Turtle. H**teria*.

1001. The bones of the fore-arm and paddle of a large Turtle (Ckekme myda*}.

In this (penmen both portion* of the bone answering to the scaphoid in the Tortoise are

ossified, and the three outer bones of the distal row answering to the magnum and iincifonne

are partially confluent with one another : the large compressed pisifonne articulates in a tmall

proportion with the cuneiforme, but chiefly with the outer border of the uncifonne.

//H/ift-riait.

1092. The hones of the right hind leg and paddle of the same large Ckelone.

llitnteria*.

1093. The bones of the left anterior extremity of a Mud Tortoise (Trioiiyx Bi-

bromii).

They are preserved with their natural connections. The carpal bones are in three rows,

the middle row being incomplete and formed by a divided '

scaphoides'; the proximal row is

formed by a large
'
lunar*' wedged between the radius and ulna, a larger cuneiforme, and a

pinforme ; the distal row is formed by five bones, as in other ("kelonia. It is interesting to

ohsenre that the scaphoides, which articulates with the trapezium, trapecoides and magnum,
holds the same relative position in the carpus as the scaphoides does in the tarsus of Mam-
malia. The pollex has two phalanges, the last with a claw ; the three middle digits have

each three phalanges, but only the index and medius hare claws ; the fifth digit has two pha-

langes and has no claw.

1094. The bones of the left posterior extremity of the same Trionyx, similarly pre-

pared.

The proximal row consists of a tingle bone, answering to the astragalus, calcaneum and

ruboides ; the distal raw consists of five bones, of which the three cnneiformia are very small.

and the first concealed between the proximal tarsal bone and the first metatarsal. The two

divisions of the cuboides are very Urge, and the outermost dilated and angular.

Preparedfrom the specimen pretexted by C'apt.

Sir Eoerard Home, R.N., F.R.S.



208

1095. The "left radius, ulna, carpal, metacarpal and phalangeal bones of the Testudo

greeca. Hunterian.

1096. The left tibia, fibula, tarsal, metatarsal and phalangeal bones of the same Tes-

tudo ffreeca. Hunterian.

Preparations illustrating the development of the carapace andplastron of the

Chelonia,

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

The bodies. and neural arches of the vertebra have been removed from the carapace,

leaving only the ribs and the incipient 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 junction of

two costal scutella with one vertebral scutellum, or of one vertebral with two costal scutella ;

excepting the penultimate or seventh plate. Around the border of the carapace 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 vertebrse inclusive, and the costal plates are similarly connate with the upper

surface of the ribs of the same vertebrse at varying distances from their proximal ends. The

first, second, fourth, sixth and eighth ribs of the carapace are continued from beneath the

outer angles or apices of the corresponding costal 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

before the ossification of the costal plates, which have usually been regarded as their ex-
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panded tubatlaa, BoaiBSJSMns t and the beginning of the mprrmdded bone is not at the same

|N>int in each rib, as might have been expected if U were the exogeaoM process called 'tubercle'

of the rib. The costal platM are situated alternately nearer to and farther from tin- hrad rf

the rib ; and their presence a0enu to be deterainad rather by the anglr of union of thr
i|tcr-

inriimlx-iit vertebral acuteUa with the lateral or costal scutella, than by the necessity for

niUlitional strength in the articulation of the rib* with the spine. OMJicKion commences at

thr point from which the three impressions radiate, and at this point is nearer thr median

line at the median apex of the costal scuteUum than at the lateral apex of the vertebral scu-

trllum, the resulting plates of bone are alternately further from or nearer to the middle linr .

and the first, third and fifth costal plates hare adranced along the proximal end of the rib o

as to join thr neural plates, whilst the second, fourth and sixth costal plates Icare a portion

of the proximal end of the rib uncovered and crossing the space between the incipient costal

plate and the neural plate. In regarding these incipient ossifications, extending into the sub-

stance of the cerium and receiving the impressions of the epidermal scutes, as the developed

tubercle
'

of the ribs, as Rathke has rndeavoiired to illustrate in tab. 3. figs. 1 1 (Tortoise),

12 and 13 (Chick) of bis elaborate Monograph *, we are compelled to suppose that each

succeasiTe rib in the Tortoise has a different position of its tubercle, which is alternately

Mr and farther from the head, and that the neck of each successive rib is alternately long

and short, which is contrary to all analogy furnished by those cold-blooded or warm-blooded

I'rrtebrata that have unquestionably the exogenous process called
' tubercle

'

dereloped from

the true neck of the rib.

There is an obvious difference in the texture and external surface of the bones which un-

>ly belong to the endo-skeletal vertebra;, and of those which, notwithstanding their

i with the neural spines and pleurapophyses, are developed in the fibrous substance

of the cerium. These nascent '
neural

'

and '
costal

'

plates of the carapace have a granular

exterior and a coarse spongy texture, whilst the neural arches and pleurapophyses are com-

pact, smooth, and with a polished external surface : the part of the pleurapophysis which

passes beneath and is attached to the under surface of the costal
'

plate contrasts strongly

with that superimposed dermal ossification.

The marginal plates present the same rough, coarse, granular character as the neural and

costal plates : they are in no way connected in their development with the pleurapophyses,
which do not yet reach them : their ossification has been governed by the presence of the

marginal epidermal scutes, and, as in the case of the costal plates, by the points of junction
of contiguous scutes ; each marginal ossification is accordingly impressed by the lines indi-

cating the junction of the marginal epidermal scutes with each other and, in the case of the

middle ones, with the contiguous scutes of the plastron. The number of the marginal plate*

accords, moreover, with that of the marginal epidermal scutella, not with that of the ribs.

M*. Brit.

1098. The plastron of the same immature Tortoise.

It presents the sane difference in the texture and surface of the endo-skeletal and exo-

* Ueber die Entwickelung der Schildkroten, 4to.

ll
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skeletal parts of the incipient bones as does the carapace : the triangular entosternal bone,

the greater part of the episternals and xiphisteraals, 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 hyostemal 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 foetal Chelone, and are seen applied, as it were, to the inner

(upper) surface 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 Chelonia. From the flattened and expanded

inner and lower end of the hyosternal the main body of the bone arises and curves 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 carapace, extending as far as the

incipient dermo-costal plate. As the inner and lower toothed border of the endo-skeletal part

of the hyosternal touches the oute'r border of the entosternal bone, the haemal arch of the

first segment of the thoracic-abdominal case (second vertebra of the back) is completed inde-

pendently of the marginal pieces ; and, in point of fact, 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 carapace. The most obvious and natural explanation of this

first complete segment of the thoracic-abdominal region of the young Tortoise, according to

the typical vertebra, and the composition of the corresponding segment in the nearest allied

Vertebrata, is that the centrum, the neural arch, and the pleurapophysis being unquestion-

ably the elements so called, the hyosternals are the '

heemapophyses
'

(sternal ribs or costal

cartilages), and the entosternum is the ' haemal spine
'

or sternum proper. The hyposternals

in the young Testudo resemble the hyosternals, but are shorter ; the slender rib-like portion

which curves upwards and outwards applies itself to the back part of the extremity of the

fifth rib of the carapace, almost filling the interspace, for one-fourth of its length, between

that rib and the next, and thus again forming the hsemal 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 incomplete 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 backwards. So that the condition of this

fifth segment of the thoracic-abdominal box, in the young Tortoise, repeats that of u poste-

rior dorsal segment of a mammal or crocodile, in which the cartilages of the ribs, or abdo-

minal ribs, do not reach the sternum ; and the Ornithorhynchus 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 'heemapophyses,' repeat the condition

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
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character of the exterior turfmrr , character common to the drrtnal ossified platr* in thr Rrp-

Itltm, especially at the cln*ely-allird Crocodilian ordrr.

Aftu. Brit.

1 1 >;)<). The carapace and plastron of a young Tenrapene (Emy* co*ce*trica).

The costal plate* have begun to be ossified from near the proximal ends of each of thr long

and slender rib* of the carapace, and from poioU morr nearly parallel with the median linr

than in the young Tortoise : the third and fifth are nevertheless nearer the neural plate* than

the first, tecond and fourth. The nuchal plate U disproportionately large. The inner bor-

ders of the hyo- and hypo-eternal* send many pointed rayt into the middle nM>nibranoiu

space, thus temporarily repeating the permanent character of those bones in the Turtle : and

the outer border* of the same bone* are till united by membrane to the marginal plates, all

of which are independently derrloped in the substance of the corium.

Mtu. Brit.

1100. The carapace and hyoeternais of a young Terrapene (Emy* terratd) ; showing

the independent development of the large nuchal and first three marginal plates

in the substance of the corium, and the slender rib-like portions of the hyo-

stemals which join the second dorsal pleura|K>physcN. Altu. LeveriantiHi.
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