


















626 EXPLANATION OF THE PLATES.

cakareous nodiilos ; b, base of the same ; c, </, shell

membrane ; 500 diam. ; fig. 43a, a nodule seen from the

outside, 500 diam. ; fig. 43b, piece of a nodule in profile,

500 diam. ; fig. 43c, organic niatri.x of nodule, the lime

dissolved out; a, its surface ; 6, its base; 500 diam.; fig.

44, rows of nodules of a parliully fonucd shell, 20 diam.;

fig. 44a, heaps of young nodules, 500 diam. ; fig. 45, inner

surface of shell membrane, 500 diam. Clielydra serj)en-

tina.

Fig. 4G. Openings in the egg-shell of Ozotheca odorata, 20

diam.

PLATE IXb.

[Figs. 9, 9a, unci 10, from imture, by A. Sonrel; the other figures by

H. J. Clark.)

Fig. 1. Egg of Xaiiomys guttata, nat. size, from above;

from the oviduct; tor age, see PI. 11, fig. 3.

Fig. la. Egg of Nanemys guttata, nat. size, from above
;

from the oviduct, June 3d, 1854 ; for age, see PI. 10, fig.

12, 13, 14, 15.

Fig. 2. Profile, and fig. 2a, from above. Chrysemys pieta,

nat. size; from the oviduct, June 3d, 1852; for embryo,

see PI. 11, fig. 2.

Fig. 3. Profile of an egg of Cinosternum pcnnsylvanicum,

nat. size; from the oviduct, July 3d, 1856. Alcoholic

preparation. Fig. 3a, one of the layers of albumen ; a,

tlie surfaces in ])rofile ; b, the interior; 25 diameters.

Fig. 4. Profile, aiul fig. 4a, from above ; nat. size ; from the

oviduct, June 2d, 1854. Glyptemys insculpta. Alco-

holic preparation ; for embryo, see PI. 11, fig. 6.

Fig. 4b. View from above of an egg without a shell, nat.

size ; from the oviduct. •Glyptemys insculpta. Alcoholic

preparation.

Fig. 5. Profile of the egg of Chelydra serpentina, nat. size

;

from the oviduct, June 12, 1854.

Fig. 6. Egg of Platypeltis fero.x ; from llie oviduct, Aug.

20, 185C; nat. size. Alcoholic preparation. Fig. 6a,

portion of a layer of albumen ; a, surtaces in profile ; b,

the interior; 20 diam. Fig. Gb, albumen from the deeper

layers ; a, b, c, the oval granules, trending in three dif-

ferent directions; 500 diam. Fig. 6c, inner layer of shell

membrane ; a, b, the oval, elongated granules, trending

in two different directions ; 500 diam. Fig. 6d, shell mem-

brane, just outside of the inner layer (fig. (ic)
; a, gran-

ules in strings; 4, finer granular strings; 500 diam. Fig.

6e, a, b, c, three layers from the middle of the thickness

of the shell membrane ; 500 diam. Fig. Gf, from the mid-

dle of the membrane ; a, separate granules ; b, fine

fibres ; 500 diam. Fig. 6g, shell membrane ne.\t to the

shell, 500 diam.

Fig. 7. Profile and fig. 7a, from above ; nat. size; just laid,

date lost. Thalassochelys Caouana. Alcoholic [irepa-

rations.

Fig. 8. From above ; nat. size ; one week since laid ; the

same species as fig. 7.

In all the figures of these eggs, from fig. 1 to fig. 8, a desig-

nates the albumen outside of the yolk sac, a' the albumen

inside of the )olk sac, s the shell, y the yolk, ^' the sur-

face of the yolk, e the embryonic disc, va the vascular

area.

Fig. 9. Portion of the oviduct containing an egg, nat. size

;

7na, its mesenteric peritoneum ; fig. 9a, slightly magnified

portion of the oviduct to show the numerous bloodves-

sels, and the pigment following their courses. Glypte-

mys insculpta.

Fig. 10. The left ovary and oviduct, from below, nat. size
;

oc, Of', the oviduct ; oc', its posterior end
; p, the pavil-

ion, or antei'ior oiiening; pr, ramifications of pigment

cells; W, the urinary bladder. Chrysemys picta.

Fig. 11. Right ovary and oviduct, seen from below, nat.

size ; i, the intestine ;
cl, the corpora lutea, or cicatrices

;

m, the mesenteric peritoneum of the oviduct
; p, the

pavilion ; e, e, e, e, four eggs covered by the oviduct.

Glyptemys insculpta; opened May 20, 1854.

PLATE IXc.

[Figs. 1, 2, 3, from nature, by H. J. Clark, the others by A. Sonrel.)

Fig. 1. The same as PI. 8, fig. 1 2, on a larger scale, a, a', the

two layers of the stroma ; b, tunica granulosa ; c, zona

pellucida ; d, embryonal membrane ; d', profile of d ; vs,

yolk sac ; e, outer layer of fine yolk granules; f, inner

layer of coarse yolk granules
; y, Purkinjean vesicle.

Fig. 2. Diagramic profile of an egg after the albumen has

become partially absorbed. The same as PI. 1 1, fig. 4, 4a.

a, the shell ; J, shell membrane ; b', albumen ; b'\ inner-

most and densest layer of albumen ; c, zona pellucida
;

(/, embryonal membrane ; e, germinal layer ; e', embry-

onic disc
; y, surface of the yolk ; o/, albumen within the

yolk sac.

Fig. 3. Actual view of the interior of the embryo and its

envelopes, seen from the front, to show the relations of

the vascular system. The red color corresponds to the

ventricle (p) and the arterial system of the body and

yolk ; the blue to the auricles (r) and the venous system

of the body and yolk ; the yellow to the arterial system
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of the allantois ; the green to the venous system of tlie

allantois. o, the shell ; h, shell membrane ; c, zona pel-

lueida (see p. 485) ; d, embryonal membrane ; e, outer

peripheric portion of the amnios (see p. 541) ; f, h, m, I,

the allantois ; m, yn, edges of its superior folds ; /(, its

lower bonU-r ; /, its peduncular base ;
—

, its pos-

terior portion next to the yolk on tlie right side; I:, I:',

amnios
;

(^k,) its umbilicus ; . . . . embryonal membrane

lining the amniotic sac, (k, k',) and covering the shield

of the embryo, here rejiresented by a transverse, trian-

gular section ; g, vascular area ; i, its lower border ; »',

subsidiary layer, in which run the omphalo-meseraic ar-

teries (5') ; j, yolk ; n, intestine ; 0, allantoidian arteries

;

0', the same passing close to the body, and then more

outwardly
; p, ventricle with aorta (darker red) in the

middle
;
p', branchial arteries

;
p", dorsal artery fore-

shortened
;
p" to 7, single omphalo-meseraic artery pass-

ing down behind the heart (p, r)
; q, two branches of

the same
;

9', omphalo-meseraic arteries of the yolk,

which anastomoze with the veins at ;'
; r, the double ven-

tricle ; r', omphalo-meseraic veins ramifying through the

mass of the yolk ; x, abdominal veins foreshortened, in

part, and turned in to enter the auricles (r) ; t, allantoi-

dian veins, foreshortened in part, which run along the

sides of the body, and pass in behind, and into the ven-

tricle (r) ; /', allantoidian veins, which run on the outer

folds; (", the same as (', running along the inner folds,

close against the body, and then on the outer folds.

Chelydra serpentina, about 4 diam., corresponds to PI.

15, fig. 4, 5. 5a, and to PI. IG, fig. 2, 2a, 2b.

Fig. 9, 10, 11, 12, 15, 16, 17, 13, 14, 4, 5, and 6 represent a

series of embryos of Chelydra serpentina, from the time

the shield begins to be distinct to the moment of hatch-

ing. Fig. 6 represents a young just breaking through

the egg-shell. All in their natural size.

Fig. 7, and 8. Ozotheca odorata ; fig. 7, head from below

;

fig. 8, young breaking through the egg-shell ; nat. size.

Fig. 22, 23, 18, 19, 20, and 21, represent a series of embryos

of Chrysemys picta ; nat. size.

PLATE IXd.

(Drawn by H.J. Clark.]

Fig. 1. An actual longitudinal section of an embryo, 40

diam. The embryo is nearer to the yolk {yk) than is

natural. The two opposite sides of the lateral halves of

the yolk are approximated here for want of room, but

the level of the vitelline surface is kept in its proper

relation to the position of the embryo, a, a', a", n', a",

the amnios ; a, its p(^riphcric part ; a', a* above, the edge

of its dorsal aperture ; a" at the tail, to o- above, the

caudal hood ; a", n^ a', the cephalic hood ; a", a*, the

area pdlucida of the subsidiary la_\er (n, 0') ; c, c, the

area pellucida; il, d, its periphery; e, e\ e", e', e', e*,

spinal marrow; e, edge of the channel of the spinal mar-

row
; e\ floor of the same ; e\ e', edge of the broad chan-

nel of the brain ; e', point where the edges touch ; e%

lower floor of the brain ; e', posterior end of the ger-

mino-spinal layer
;
/', vertebral layer

; /, vertebne
; g,

anterior end of the chorda dorsalis ; (7', its posterior end
;

h, heart; i', incipient vena terminalis; j', cavity be-

tween the vertebrsE (/') and the subsidiary (n) layer

;

n, intestino-subsidiary layer ; 0', peripheric part of the

subsidiary layer;
,
point where the lower half

of the egg joins the segment of the upper part
;

yk,

the yolk (its cells are magnified just as much as the em-

bryo) ; aJ, albumen ; rs, yolk sac, or rather zona pellu-

cida ;...., embryonal membrane. Chelydra serpen-

tina; the same as PI. 12, fig. 1, la.

Fig. 2. An actual section of the walls of the Graafian fol-

licle, and of a full-grown egg, 500 diam. a, a', the two

walls of the stroma ; 6, tunica granulosa ; c, zona pellu-

cida ; vs, vitelline or yolk sac ; </*, embryonal membrane
;

e, yolk cells about the Purkinjean vesicle (17) ; vc, yolk

cells from the centre of the yolk. Chrysemys picta.

Compare fig. lib, PI. 9.

Fig. 3. View from above of fig. 2, PI. 9c ; the letters are

the same.

Fig. 4. Profile of an egg of Ozotheca odorata, nat. size

;

the shell broken open at the side to expose the yolk ; e,

embryonic disc.

Fig. 5. The albimien of a hen's egg, at the point where

resorption is going on, showing the exposed edges of all

the layers of albumen, down to the yolk.

PLATE IXe.

[Drawn by II. J. Clark.]

Fig. 1 to fig. 9a are longitudinal and transverse sections of

the embr\o. The same parts are lettered alike in all

;

. . . ., embryonal membrane ; al, albumen ; ijk, yolk ; a,

germinal layer ; r?', fold of the cephalic hood ; a', fold

of the caudal hood ; a', the subsidiary layer in the area

pellucida about the head ; a', the same about the tail

;

a', cephalic hood ; a°, base of attachment of the cephalic

hood; b, primitive furrow; r, area pellmida; c', cavity
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between the germino-aniniotic (a) ami subsidiary (o')

layers in the area iicHm-ichi; </, jicriiihery of the area

pelhieiila; c, edge of the ]irliiiitive I'lirrow, or of tlie

spinal eliannol ; c', ecjihalic region of tlie spinal nervous

system ; e', spinal marrow closed over ; e', caudal portion

of the same ; e', lower floor of the spinal canal
; /, verte-

bra"
;

/', vertebral layer
; f^, lower edge of the verte-

bra;
;

y"', upper edge
;

/', outer or lateral limit of

the vertcbrsD; </, chorda dorsalis ; T, incipient vena ter-

niiualis
; f, dorsal artery ; n, intcstino-subsidiary layer

;

IV. stomacli ; n*, (esophagus ; »*, mcsenteriura of the in-

testine ; o', subsidiary layer
;

/>, nuisculo-cutaneous layer
;

/)', nuisculo-costal layer; 7, Wolllian bodies; (f,
their

ducts ; r, liver ; ii\ the feet.

Fig. 1 corresponds to PI. 10, fig. 12, 13, 14, 15. An ideal

section.

Fig. 2 corresponds to PI. 11, fig. 1, G, Ga ; 2.5 diam. An act-

ual longitudinal section.

Fig. 3 corresponds to PI. 11, fig. 3. Ideal longitudinal sec-

tion. Fig. 3a, ideal transverse section of fig. 3.

Fig. 4 corresponds to PI. 11, fig. 5, 5a. Ideal longitudinal

section. Fig. 4a, ideal transverse section of fig. 4,

through the point e'. Fig. 4b, another transverse section

through the point /), so as to include the upper and

lower bend of the body.

Fig. 5 corresponds to PI. 12, fig. 1, la. An ideal trans-

verse section at about midway between head and tail.

(In this figure, the dots from the letter e, on tlie right,

should extend to the next inner line, which runs close to

r--)

Fig. G. An actual transverse section close behind n', fig. 2,

PI. 12; 40 diam.

Fig. 7 corresponds to PI. 18, fig. 7. Actual transverse sec-

tion, near the posterior end of the body.

Fig. 8 corresponds to PI. 14, fig. 2, 2a. Actual transverse

section of the embryo of Thalassochelys Caouana, just

behind the fore legs, about 5 diam.

Fig. ba. The same as fig. 8. Actual transverse section

through the middle region of the body.

Fig. 9. The same as fig. 8, 8a. Actual transverse section

just behind the opening of the a-sophagus. Nanemys

guttata, 12 diam.

Fig. 9a. The same as fig. 8 and 9. Actual section across

the root of the tail, 12 diam.

Fig. 10 to lOd. Spermatic particles from llie testicle of an

adult turtle. Chrysemys picta ; fig. ID, 10a, 500 diam.;

fig. 10b shows the swelling («') at the base of the so-

called head (n) ; /;, the tail; fig. lOc, another view of

10b, showing that the swelling (a') is on one side. The

origin of this swelling has not been traced in turtles; but,

from its similarity to what has been seen in several other

animals, we have no hesitation in pronouncing it to be

the remains of the cell in wliirh the particle was devel-

oped ; fig. lOd, a perfectly mature particle, the most nu-

merous and lively of all, free from the remains of the

parent cell; figs. 10b, 10c, lOd, 1100 diam.; April 8,

185G.

Fig. 11. Longitudinal section of the right branches of the

lower jaw ; a, channel of the nerve ; b, lateral cavities

conne<-ting with «; </, teeth of the suture; fig. 11a,

transverse .section of fig. 11 ; the letters «, i, the same;

c, cartilaginous strip in the sulcus inframaxillaris; * *,

line through which the longitudinal section was made.

About 12 di.im. Chelydra serpentina, just ready to be

hatched.

Fig. 12. Transverse section of a rib and of the shield, 40

diam. ; a, a', cartilaginous part of the rib ;
It, its wings

;

c, the corium ; c', corium below the rib ; d, fibrous lin-

ing of the shield ; e, epidermis. Chelydra serpentina,

just hatched.

PLATE X.

[Fig. 2, -3, 4, 12, 13, 14, from nature, by H. J. Clark; tbe others by A.

Sonrel. Excepting fig. 12, 13, 14, all were taken from the ovkluct

of Glyptemys iusculpta.]

In all the figures, a marks the region immediately around

the embryonic area; a', the " cones; " h, the space where

segmentation is going on ; c, the yolk ; rf, the albumen
;

e, the segment masses beyond the embryonic disc.

Fig. 1. The whole egg, the shell being removed, 3 diam.,

seen from above; fig. la, the same, nat. size. This was

the anterior or first egg in the left oviduct.

Fig. 2. Deeper view of fig. 1.

Fig. 3. Anterior or first egg in the right oviduct.

Fig. 4. Second egg in the right oviduct.

Fig. 5. Third egg in the right oviduct.

Fig. 6. Third egg in the left oviduct.

Fig. 7. Second egg in the left oviduct.

Fig. 8. Fourth egg in the left oviduct.

All the eggs represented in fig. 1 to 8 were taken from the

same turtle, May 27, 1854.

Fig. 9. Fourth egg in tlie right oviduct.

Fig. 10. Second egg in the left oviduct.

Fig. 11. First egg in the right oviduct, 25 diam.

Fig. 1 la. The whole egg, without the shell, nat. size. The

same as fig. 11.

Fig. lib. Tlie same as fig. 11. The whole egg, 3 diam.

All the eggs represented in lig. 9 to lib were taken from

one turtle, May 28, 1854.



EXPLANATION OF THE PLATES. 629

Fig. 1 2. Embryonic disc, about 5 iliam. Xanemys guttata

;

from the oviduct, June 4, lSo2.

Fig. 13. The same as fig. 12; from the oviduct, June 3,

1852.

Fig. 14. Embryonic disc, 12 diam. ; from the oviduct, June

3, 1852. Chrysemys picta.

Fig. 15. Embryonic disc, about 3 diam. ; from the oviduct,

May 29, 1854. Glyptemys insculpta. Fig. 15a, the same

as fig. 15 ; the yolk, seen from above, nat. size.

PL.\TE XI.

[Fig. 1, l.T, 2, .3, 3a, 4, 4a, 4b, 5, 51j, 6c, from nature, by A. Sonrel;

fij;- 5a, 6, 6a, 7, 7a, 7b, 8, 9, 9a, 9b, 10, 10a, 10b, 10c, by

H. J. Clark.]

In all the figures, a is the region about the embryonic disc

;

a}, the cephalic hood ; a', the caudal hood ; d\ a*, see PI.

9e, fig. 4, 4a, 4b, a', a' ; a^, the end of the head

;

6, the primitive furrow ; c, the area pellucida ; (/, the

area vasculosa.

Fig. 1. Embryo of Chelydra sei-pcntina, 20 diam.; fig. la,

the same as fig. 1, yolk and inner layer of albumen in

profile, nat. size. Laid June 21 ; opened June 2G, 1855.

Fig. 2. Embryo of Chelydra serpentina, 20 diam.
;
period

of laying unknown ; opened June IG, 1854.

Fig. 3. Ch. serpentina, 20 diam.
;

period of laying un-

known, opened June 12, 1854 (in this figure, a should

be </, as in fig. 2) ; fig. 3a, the same as fig. 3, yolk and

inner layer of albumen in profile, nat size.

Fig. 4. Ch. serpentina, 20 diam.
;

period of laying un-

known, opened June 12, 1854. Fig. 4a profile, and 4b

from above, yolk and inner layer of albumen, nat. size.

Fig. 5. Ch. serpentina, from above, fig. 5a from below ; 20

diam. ; laid June 23, 1^55, at 9| o'clock, A. M. ; fig. 5

opened June 26, 1855, at 4 p.m., fig. 5a opened about

9 A.M., June 27, 1855 ; fig. 5b, profile of the whole egg

of fig. 5 and 5a, nat. size ; fig. 5c, the same as fig. 5b,

seen as if cut through the middle to show the concave

surface of the yolk, nat. size.

Fig. G. Malacoclemmys palustris, 18 diam. ; laid and oijencd

July 3d, 1855 ; fig. 6a, actual longitudinal section of fig.

5 ; 25 diam.

Fig. 7. Malacoclemmys palustris, from above ; fig. 7a, the

same as fig. 7, from below ; 20 diam. ; fig. 7b, longitudi-

nal section of fig. 7 and 7a, 25 diam.; laid July -2,

opened July 3, 1855.

Fig. 8. Ozotheca odorata, from below ; fig. 8a, anterior

end of fig. 8, from above, 30 diam.; laid July 10, opened

July 12, 1855.

Fig. 9. Oz. odorata, from above ; fig. 9b, actual longitudi-

nal section of fig. 9 ; fig. 9a, actual transverse section

across the middle of fig. 9 ; 2G diam. ; laid and opened

July 4, 1855.

Fig. 10. Malacoclemmys palustris, from above ; fig. 10a, from

below; fig. 10b, actual longitudinal section; fig. 10c,

view of fig. 10 from front; 26 diam.; laid July 2,

opened July 3, 1855.

PLATE Xn.

[Figs. 2, 3, 3a, 3b, 4, 5, from nature, by A. Sonrel; the others by

H. 3. Clark. 1

In all the figures of this Plate, a designates the amnios ; a',

the posterior bend of the cephalic hood ; o", the caudal

hood ; a'l tlie point of disjunction of the subsidiary layer

and of the germino-amniotic layer ; a', the cephalic hood
;

o", the basis of the cephalic hood ; c, the area pellucida

;

</, the area vasculosa ; e, the spinal marrow ; e", the up-

ward folding borders of the brain ; e^ the edge of the

open medulla oblongata ; e', the point where the brain

is closed over ; e*, the caudal portion of spinal marrow

;

/, vertebra
; y, the vertebral layer ; <?, the chorda dor-

salis ; h, the heart ; i, the vena afferens ; V, the vena ter-

minalis
; j, the branchial arteries ; k, the eyes ; /, the

ears ; m, the branchial fissures ; o, the abdominal aper-

ture, and the basis of attachment to the amnios
; p, the

musculo-cutaneous layer.

Fig. 1, from above; fig. la, from below; 25 diam. (In this

figure, c' should be e'.) Chelydra serpentina; laid

June 12, opened June 28, 1855.

Fig. 2, from above, 25 diam. Chelydra serpentina; laid

June 12, opened June 26, 1855.

Fig. 3, from below, on partially darkened background ; fig.

3a, the same as fig. 3, by transmitted light ; fig. 3b, from

above ; 20 diam. Ch. serpentina
;
period of laying un-

known, opened June 24, 1854.

Fig. 4, from below, 22 diam. Ch. serpentina
;
period of lay-

ing unknown, opened June 24, 1854.

Fig. 5. Three quarters view from below, 22 diam. Ch.

serpentina
;
period of laying unknown, opened June 25,

1854.

Fig. 6. Right side and in ]irofile, 24 diam. Nanemys gut-

tata; period of laying unknown, opened July 28, 1852.

Fig. 7, from below, 5 diam. Nanemys guttata
;
period of

laying unknown, opened July 28, 1852.

Fig. 8, from above and to the left, 24 diam. N. guttata

;

laid July 18, opened July 30, 1852.
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Fig. 9, from above ami to the left, 2G diaui. N. guttata

;

laid July 16, opeui'd July 20, 1852.

Fig. 9a, from above, the same as fig. 9.

Fig. 10, from below, 20 diam. ; fig. 10a, the same as fig. 10,

from above; (in this figure, a* should be a'; correct

also the same mistake in the te.\t, p. 541, line 16 ;) fig.

10b, the same as fig. 10a, seen more from the front ; fig.

10c, the same as fig. 10, seen directly from the front.

N. guttata; laid July 18, opened July 27, 1852.

Fig. 11. Posterior half, from above, 20 diam. N. guttata;

laid July 11, opened July 22, 1852.

Fig. 12. Posterior half, from the left side, 2G diam. N.

guttata ; laid July 18, opened July 29, 1852.

Fi". 13. Posterior half, from below and to the left, 25

diam. N. guttata; laid July 18, opened July 28, 1852.

PLATE XIII.

[Fig. 4 from nature, by H. J. Clark; the others by A. Sonrel.]

Fig. 1. Interior view of the egg, the shell being taken oft',

and the shell membrane varnished ; o, the allantoidian

vessels ; h, the upper surface of the jolk sac ; r, the vena

afferens, 2 diam. Chelydra serpentina; laid June 18,

opened Sept. 6, 1855.

Fif . 2. Embryo and vascular area, from above ; the arrows

indicate the direction of the currents of blood ; about

6 diam. Ch. serpentina
;
period of laying unknown,

opened Aug. 3, 1852.

Wood-cut 1, p. 553, represents parts of the same figure
; /,

vertebrffi ; i?i allantoidian artery, running along the side

of the body ; f, abdominal or dorsal artery ; n', allantois.

Fig. 3, from below, about the same diam. as fig. 2. Ch.

serpentina; laid June 18, opened July 10, 1855; 5, point

from which the omphalo-meseraic arteries radiate.

Fi". 4, 5, 6, 7, 8, 9. Views in profile and from above of the

egg, with the shell partially taken off, to exhibit the ex-

tent of the circulation of the blood, nat. size. Ch. ser-

pentina; all laid June 12, and opened July 11, 1855.

Fig. 10, and 11. Laid June 18, and opened July 11, 1855.

Ch. serpentina, nat. size.

Fig. 12. Laid June 18, and opened July 10, 1855. Ch.

serpentina, nat. size. (See p. 599.)

PLATE XIV.

[Fig. 1, from nature, by H. J. Clark; the otlicrs by A. Sonrel.)

All the figures are of Clielydra serpentina.

Fig. 1. Embryo from the left side, about 3^ diam.; laid

June 23, opened July 31, 1855.

Fig. 2. From above, about 3 diam. ; the allantois nearly

covers the embryo. ' r, vena afferens ; r", vena termina-

lis; laid June 23, opened July 18, 1855.

Fig. 2a. From above, about 5 diam. ; laid June 23, opened

July 17, 1855.

Fig. 3. From below, about 5 diam. ; laid June 18, opened

July 25, 1855.

Fig. 4. From the right side, about 5 diam. c, allantoidian

artery ; /, allantoidian vein running along the side of the

abdominal opening. Taken from the oviduct June 20,

and opened July 18, 1855.

Fig. 5. From above, about 2i diam.; laid June 18, opened

July 17, 1855.

Fig. G. From above, about IJ diam.; laid June 18, opened

July 10, 1855.

Fig. 7. From above, about 1^ diam. ; laid June 23, opened

July 10, 1855.

Fig. 8. From above, about IJ diam.; takcu from the

oviduct, June 20, and opened July 10, 1855.

Fig. 9. From above, about \h diam.; laid June 18, opened

July 10, 1855.

Fig. 10. From above, about li diam.; taken from the

oviduct, June 20, and opened July 10, 1855.

Fig. 11. From above, about 2 diam. ; laid June 18, opened

July 11, 1855.

Fig. 1 2. From above, about 2 diam.
;
period of laying un-

known, opened June 25, 1854.

Fig. 13. From above, nat. size; laid June 12, opened Sep-

tember 1, 1855.

PLATE XV.

(Drawn from nature, by A. Sonrel.

J

All the figures are of Chelydra serpentina.

Fig. 1. From the right; fig. 2, from the left side, the shell

being taken off; fig. 3, the allantois and amnios cut away

;

nat. size; fig. 1 and 2, laid June 10, opened Sept. 20,

1855; fig. 3, laid June 10, opened Sept. 21, 1855.

Fig. 4, 5, 6. From above, nat. size; fig. 4, outer folds of

the allantois cut away, leaving the inner folds with their

bloodvessels running over the amnios; fig. 5, to the right

the whole allantois is lifted off and cut away so as to

expose the radiating vessels of the vascular area; laid

June 18, opened Sept. 6, 1855 ; fig. 6, the allantois en-

tire ; taken from the oviduct June 20, opened Sept. 4,

. 1855 ; fig. 5a, a portion of the large vena aH'erens of fig.

5, and the two omphalo-meseraic arteries at the point

where they begin to branch, about 5 diam.

Fig. 7. From the right side, the allantois and aumios cut

away ; laid June 21, opened Sept. 21, 1855.
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Fig. 8. From tlic right side ; the shell is removed ; i, edge

of the vascular area; fig. 8a, the same as fig. 8, from the

left side, on the right the allantois is cut away to show

the edge of the shield more distinctly, 2 diam.
;
period of

laying unknown, opened Aug. 22, 1.S52.

Fig. 9. From above, the shell partially removed, 2 diam.

;

period of laying unknown, opened Aug. 21, 1852.

Fi". 10. Twins, nat. size; the shell is removed; taken from

the oviduct, July 20, opened Sept. 19, 18.55.

Fi". 11. From above, the shell mostly cut away ; laid June

20, opened Aug. 2, 1855.

Fi". 12. From above, the allantois drawn back ; fig. 12a,

the same as fig. 12, the embryo from behind, to show the

extent of the vascular area on the lower side of the

yolk ; laid June 10, opened Aug. 1, 1855.

Fi". 13. Embryo with its allantois, taken out of the shell,

about 3 diam.; laid June 18, opened July 31, 1855.

PLATE XVI.

[Fig. 4 from nature, by H. J. Clark, the others by A. Sonrel.]

Fig. 1. The allantois and amnios removed. Chrysemys

picta, nat size. Laid June 21, opened Oct. 23, 1855.

Fig. 2. From above, the shell cut away, nat. size ; fig. 2a,

the same as fig. 2, from below, about 2 diam., the shell

being removed to show the superficial extent of the vas-

cular area ; r', vena atferens ; fig. 2b, the same as fig. 2,

and 2a, the allantois and amnios cut away, and the em-

bryo turned back and exposed from below; r', the point

where the vena afierens enters the yolk mass. Chryse-

mys picta. Laid June 21, opened Sept. 1, 1855.

Fig. 3. From above, 5 diam. ; r', vena afl!ercns. Chryse-

mys picta. Laid June 16, opened Aug. 1, 1855.

Fig. 4. Seen obliquely from above and to the right, about

2 diam. Period of laying unknown, opened Sept. 1 7,

1852. Ch. picta.

Fig. 5. From above, a little more than 3 diam. The allan-

tois is drawn back. Ch. picta. Date of laying unknown,

opened Aug. 2, 1855.

Fig. 6. From above and to the right ; fig. 6a, the same from

the letl, without the vascular area ; about 4 diam. Laid

June 20, opened July 17, 1855. Xancmys guttata.

PLATE XVn.

[X\\ the figures of this Plate are drawn from specimens of Chelyiira

serpentina; fig. 5, by A. Sonrel, the others by H. J. Clark.]

Fig. 1 . Portion of the intestine and of the adherent yolk sac,

about 5 diam. The vena afferens on the right ; in

the middle the omphalo-meseraic artery. Hatched in

October.

Fig. 2. Portion of the intestine to show its opening into

the yolk sac, 5 diam. On the right the afferent vein ; in

the middle the omphalo-meseraic artery. Taken from

the oviduct, July 20, opened Sept. 19, 1855.

Fig. 3. Portion of the vascular area, just below the surface.

The large vessel on the left is an omphalo-meseraic

artery, the others are omphalo-meseraic veins ; the

aiTows indicate the course of the blood, 250 diam. ; fig.

3a, large, transparent cells from fig. 3, 500 diam. Laid

June 10, opened Sept. 18, 1855.

Fig. 4. Portion of the allantois, 20 diam. ; fig. 4a, portion

of the same as fig. 4, 40 diam. Period of laying un-

known, opened Sept. 17, 1855.

Fig. 5. Part of the edge of the vascular area, 5 diam.

Period of laying unknown, opened Aug. 6, 1852.

Fig. 6. Strip of the vascular area, from the first part of the

omphalo-meseraic artery to the vena terminalis, 5 diam.

Taken from the oviduct, July 20, opened Sept. 17, 1855.

Fig. 7. Portion of the nearly parallel omphalo-meseraic

arteries, and the very crooked omphalo-meseraic veins,

5 diam. Laid June 10, opened Sept 18, 1855.

PLATE XVIIL

[Fig. 1, 2, 3, 4, 4a, 5, 7, 9, 11, 11a, lib, from nature, by H. J. Clark.

Fig. 6, 8, 9a, 10, 10a, 10b, 10c, lOd, lOe, lOf, by A. Sonrel.]

Fig. 1. Omphalo-meseraic vein with a very thick wall, 500

diam. ; the same as PI. 1 7, fig. 3, and 7. Ch. serpentina.

Fig. 2. Omphalo-meseraic artery, 500 diam. Embryo just

hatched.

Fig. 3. Piece of the allantois with a bloodvessel, 500 diam.

Period of laying unknown, opened Aug. 27, 1852.

Fig. 4. Mesh of bloodvessels covered by yolk. 20 diam.

;

fig. 4a, a single vessel in its sheath of yolk, 500 diam.

Ch. serpentina. Just hatched.

Fig. 5. Posterior end of the dorsal artery and the neigh-

boring omphalo-meseraic arteries. Magnified from fig. 7.

Nanemys guttata. Laid July 11, opened July 22, 1852.

Fi". 6. The fork of the vena terminalis, 12 diam. ; the same

as fig. 7.

Fig. 7. From below, 5 diam. ; the same as fig. 5, and 6.

Fig. 8. From above, 3^ diam. Nanemys guttata. Period

of laying unknown, opened Aug. 21, 1852.

Fig. 9. From above, 2 diam. Ozotheca odorata. Period

of laying unknown, opened Aug. 23, 1852; fig. 9a, the

same as fi". 9. The embryo and allantois drawn to one

side.
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Fig. 10. From the right sitle ; fig. 10a, from aljovc; fig.

lub, from below ; fig. 10c, from the left side, the iillantois

partly opened; fig. lOd, the same, the allaiitois being cut

away ; fig. lOe, the same, from behind ; fig. lOf, the same

as lOd, lOe, from above. Cistudo virginea, nat. size.

Just ready to hatch. Period of laying unknown ; fig.

10, 10b, lOc, opened Aug. 31, 1855 ; fig. lOa, lod, lOe,

lOf, opened Sept. 5, 1855.

Fig. 11, 11a, lib, (1, h. Crystals of nitrate of lime. See p.

508, on the structure of the egg-shell.

PLATE XVIIIa.

[Fig. 1, 2, 3, from nature, by A. Sonrel, the others by H. J. Clark.]

Fig. 11, 12, 13, 14. Nanemys guttata, the others, Chelydra

serpentina. Throughout the Plate the letter a designates

the amnios; u', the cephalic hood; o", the caudal hood;

e', the medulla oblongata ; e', the corpora quadrigemina

;

c', the choroid jjlexus
; /, the vertebrie ; A, the heart ; 7i',

the aorta, or aortic bullj ; /r, the branchial aorta ; /(', the

auricle; h*, the ventricle; (', the vena afierens; r, the

allantoidian vein ; j', the abdominal vein ; i*, the junc-

tion of the allantoidian and abdominal vein ; i^, the

cephalic vein
; j, the cephalic artery

; f, the dorsal

artery
; f, the allantoidian artery

;
/', the omphalo-mes-

eraic artery
; J', the junction of the abdominal or dorsal

artery and the omphalo-meseraie artery
; f, the junc-

tion of the abdominal and allantoidian arteries; i', the

eyes ; /, the ears ; hi, the branchial fissures ; ;»', ?j', the

intestine ; ?r, the stomach ;
«', the junction of the allan-

tois and intestine, except in fig. 5, where it refers to the

oesophagus ; n', the oeso])liagus ; /(', the anus
; q, the

Wolffian bodies; r, the liver; t, the windpipe; (', the

lungs ; «, the gall cyst ; v, the nostrils.

Fig. 1. Head of PI. 15, fig. 7, 4 diam.
; /, cephalic arteries.

Fig. 2. Young turtle from above, 2J diam. Taken from

the oviduct, July 20, opened Sept. 19, 1855.

Fig. 3. From below, 2 diam. Laid open to expose the

organs ; the same as fig. 2.

Fig. 4. Wolffian body, intestine, liver, and bloodvessel dis-

sected out ; the anterior end is on the right ; about 5

diam. Laid June 12, opened July 29, 1855.

Fig. 5. Heart, vessels, liver, intestine, dissected out ; the

anterior end is to the left ; the same as fig. 4.

Fig. G. Heart and branchial aorta:, about 10 diam. Laid

Juno 18, opened July 25, 1855.

Fig. 7. Anterior end of fig. 8, from above ; fig. 7a, posterior

end of fig. 8, and 9, from below, laid open. Where the

allantoidian arteries (j^) join the abdominal artery, (/,)

the intestine (;/') is cut away.

Fig. 8. This figure, the largest of the Plate, is erroneously

marked 2 in most copies. The same as fig. 6, 7, 7a, 9, from

the right side. The Wolffian body (<y) is drawn down a

little, to e.xpose the dorsal artery (/) ; about 10 diam.

Fig. 9. The same as fig. 8, from below, about 5 diam. Laid

open before and behind, and the allantois, the amnios,

and the yolk sac turned aside.

Fig. 10. Heart, and adjoining vessels, dis.sccted out; 10

diam. Laid June 13, opened July 17, 1855.

Fig. 11. Heart, and branchial arteries from the right side;

25 diam. Laid July 14, opened Aug. 2, 1852.

Fig. 12. Heart, from the left side ; the same as fig. 11.

Fig. 13. Anterior part of the body from the right side, 12

diam. Laid July 15, opened July 26, 1852. The dotted

lines which should connect the letters 7i' and A' are un-

fortunately omitted ; h^ should go to the dark hole in the

heart, which is nearest to the letter, and /(' to that part

of the aorta which is just below the longest branchial

fissure, ()«,) that runs from the ear (i) downwards. The

i nearest to the letter h' should be ('.

Fig. 14. From the left side. The amnios, (a,) behind the

head, laid open; 12 diam. Laid July 10, oi)ened July 20,

1852. The first letter to the left of k should be e' in-

stead of e'.

PLATE XLX.

[Drawn from nature, by H. J. Clark.]

Fig. 1, 2, 3, 4, 5 to 5d, G, 7, 8, 22 are from Nanemys gut-

tata, the others from Chelydra serpentina.

Fig. 1. Cells on the surface of the head near the eye, 300

diam. Laid July 18, opened July 28, 1852.

Fig. 2. Surface cells of the tail, 500 diam.; c, profile ; a, a

cell; b, its mesoblast. Laid July 11, opened July 22,

1852.

Fig. 3. A vertebra, 500 diam. Laid July 18, opened July

27, 1852.

Fig. 4. Transverse section across the middle region of the

body, and between the vertebra?, 40 diam.
;

(a, cells from

the dermal layer, (/.) 500 diam.) ; a', spinal tube ; b,

chorda dorsalis ; c, dorsal artery; d, Wolfiian bodies;

e, duct oCd; f, musculo-cutaneous layer
; ff,

mesenterium

of the intestine. About 18 days old.

Fig. 5. Surface view of the anterior end of the chorila dor-

salis ; a, cell in profile ; fig. 5a, surface view near the

posterior end ; a, cell in profile ; fig. 5b, middle region
;

a, view of the surface; b, of the interior; 500 diam.; fig.
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5d, chorda, entire, 25 diam. Laid July 10, opened July

20, 1852.

Fig. 5e. Chorda, near the anterior end, 500 diam. The

same as fig. 3.

Fig. 6. Blood corpuscles from the vena terminalis, 40 diam.

Laid July 18, opened July 28, 1852.

Fig. 7. Blood corpuscles ; a, b, in a natural state ; c to J,

altered by water; a to i, 500 diam.; j, 1100 diam.

About 18 days old.

Fig. 8. Blood corpuscles from an adult ; a, b, c, d, e, in a

natural state ; h, altered by water, and dried ; the others

in water; a, h, c, 1100 diam.; the others, 500 diam.

Fig. 9, 10, 11, 12. Blood corpuscles; fig. 9, from the yolk;

fig. 10, from the allantois ; a, b, end views ; c, c', side views,

showing the thickness ; 500 diam. ; fig. 1 1 , from the body

:

a, 1100 diam., as thick as broad; b, the same as a, 500

diam. ; c, d, end views; e, with two mesoblasts ; 500 diam.

;

fig. 12, flat corpuscles from the allantois: a, 1100 diam.;

b, 500 diam. Period of laying unknown, opened Aug.

25, 1852.

Fig. 13 to 13c. Blood corpuscles, 500 diam.; fig. 13, flat-

tened against each other ; fig. 1 3a, a corpuscle squeez-

ing between two others; fig. 13b, drawn out; fig. 13c,

in a natural state, the left one seen edgewise, the middle

one, from the side, the right one seen endwise. Laid

June 12, opened Aug. 16, 1855.

Fig. 14. Bloodvessel from the pia mater, 500 diam.; a, b,

mesoblasts in profile. Hatched in Oct. 1855.

Fig. 15. Cells of the olfactory nerve, close to the Schnei-

derian membrane, 500 diam. ; a, b, nearly perfect nerve

tubules. Hatched in Oct. 1855.

Fig. IG. From the hemjsphere of the brain, section in pro-

file, 500 diam.; a, outer stratum; b, c, inner strata of

the cells of the pia mater ; d, blood corpuscles ; e, cells

of the hemisphere; the same as fig. 15.

Fig. 16b. Cells at the surface of the hemisphere in profile

;

fig. 16c, cells of the hemisphere from the interior ; a, single

cells ; b, b', c, c', altered by water ; b, and c, the same

cell seen from two different points of view, and magni-

fied 1100 diam.; the others, 500 diam. Period of laying

unknown, opened Sept. 6, 1852.

Fig. 17,1 7a, 1 7b. Cells of the olfactory nerve, just before

the olfactory lobe ; fig. 1 7, cells at various depths ; fig.

1 7a, at one focus, the surface of the cells ; fig. 1 7b, a little

deeper, so as to show the tliickness of the walls ; 500

diam. ; the same as fig. 15.

Fig. 18. Cells of the olfactory lobe; a, caudate cell, 500

diam.; the same as fig. 16b; fig. 18a, cells of the pia

mater of fig. 18 ; 500 diam.

Fig. 19. Cells of the Schneidcrian membrane
; o, in a nat-

80

ural state; 19, altered by water; b, single cells of 19 :

500 diam.; the same as fig. 16b.

Fig. 20. Cells of the medulla oblongata ; a, a, caudate cells

:

b, nearly fiilled by the mesoblast ; 500 diam. ; the same as

fig. 16b.

Fig. 21. Cells from the spinal cord, just behind the medulla

oblongata, 500 diam. ; the same as fig. 16b.

Fig. 22. Chorda dorsalis, 500 diam. Laid July 18, opened

July 27, 1852.

Fig. 23. Passage of muscles into cartilage, from the dorsal

arch ; a, b, muscle ; e, cartilage cells ; 500 diam. Perio<I

of laying unknown, opened Aug. 25, 1852.

Fig. 24. Muscular fibre macerated in water ; a, transverse

section ; 500 diam. ; the same as fig. 25.

Fig. 25. Muscular fibre from the foreleg ; a, fibre ; b,

beaded fibrillte ; 800 diam.; the same as fig. 16b, etc.

Fig. 26. Tendinous fibriUse ; fig. 26a, in a contracted state

;

500 diam. ; the same as fig. 16b.

Fig. 27. Muscular fibre from the upper retractor muscles

of the head, 800 diam.; fig. 27a, a beaded fibril, 1100

diam. Laid June 21, opened Oct. 19, 1855. No fig. 28.

Fig. 29. Cells of the gall cyst, in profile ; a, outer surface

;

b, single cell ; fig. 29a, surface view; 500 diam. Period

of laying unknown. Just hatched.

Fig. 30. Cells of the ovary, 500 diam. Period of laying

unknown. Just hatched.

Fig. 31. Cells of the liver; a, group; b, b, single cells:

500 diam. Period of laying unknown. Just hatched.

Fig. 32. Liver cells ; a, single cells ; 32, a group, 500

diam. ; b, c, in water, 500 diam. ; b', c', 1100 diam.; the

same as fig. 1Gb.

Fig. 33. Contents of the gall cyst, 500 diam. Period of

laying unknown. Just hatched.

Fig. 34. Contents of the gall cyst, 500 diam. Laid June

21, opened Oct. 17, 1855; a to h, blood corpuscles, in

various stages of development ; i, decomposing globules.

Fig. 35. First ficcal discharge, 36 hours after hatching, 500

diam. ; fig. 35a, crystals of uric acid in the fa;cos, color

greenish-yellow, 800 diam. ; a, h, c, d, e, f, various com-

binations of crystals.

PLATE XX.

[Drawn from nature, by H. J. Clark.]

All the figures are from Chelydra serpentina.

Fig. 1, la, lb. Uriniferous tube; fig. 1, seen endwise; fig.

la, seen at the bend ; fig. lb, at the side; 500 diam.

Period of laying unknown, opened Aug. 31, 1853
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Fig. 2. Malpigliian body from the kidney, 500 diani. ; a, wall

of urinifcrous tube ; a', its cavity ; a", glomerule ; b, blood-

vessel, artery? Laid June 12, opened Aug. 13, 1855.

Fig. 3. Windpipe, 500 diam. ; a, fibrous connective tissue;

b, c, ring of cartilage ; b, central cells ; c, cells at the

edge. Period of laying unknown. Hatched in Oct.

Fig. 4. Portion of the lung, 250 diam. ; n, outer wall ; a', a',

partitions; b, b, bloodvessels; c', interior wall of the par-

titions ; f", incipient partition in profile ; e, mucous mem-

brane ; e', e', mucous membrane of an incipient partition

;

f, lateral and downward projection of the larger parti-

tions ; fig. 4a, a, surface of the lung; b, bloodves.scl ; d,

incomplete large partition ; 250 diam. Laid June 18,

opened Sept. 3, 1855.

Fig. 5. End of the lung, showing the pigment cells follow-

ing the courses of the bloodvessels, 25 diam. Period of

laying unknown, opened Sept. 2, 1852.

Fig. G. Cartilage cells from the windpipe of fig. 5 ; 500

diam.

Fig. 7. A bronchiole of the lung surrounded by bloodves-

sels, 500 diam. Period of laying unknown, opened Aug.

28, 1852.

Fig. 8. Pigment cells from the surface of the lung, 500

diam. ; the same as fig. 7.

Fig. 9. A bronchiole of fig. 5 ; a, cells of the mucous mem-

brane ; fig. 9a, the same, seen through the round cells on

the surface of the lung ; 500 diam.

Fig. 10. Portion of fig. 5; a, bronchioles; b, musculo-

fibrous partitions ; c, bloodvessels ; 300 diam.

Fig. 11. Portion of fig. 5 still more magnified, 500 diam.;

a, cells of the mucous membrane ; b, a partition nearest

to the surface of the lung ; //, a partition lying deeper.

Fig. 12. End of the lung when very young, 250 diam.; a,

outer wall ; b, mucous membrane. Laid June 21, opened

July 31, 1855.

Fig. 13, and 13a. Cells of the mucous membrane of the

urinary bladder, 500 diam.

Fig. 14. Cells of the interior muscular layers of the uri-

nary bladder (fig. 13 and 13a) ; fig. 14a, outermost cells

of the muscular layers, 800 diam.

Fig. 15. Inner ends of the cells (fig. 13, 13a) of the mucous

membrane, 500 diam.

Fig. 16. Mesh of muscular fibres of the urinary bladder, 40

diam.

Fig. 17. Contents of the bladder, 500 diam.

Fig. 13 to 17 are drawn from the same specimen, just

hatched, the period of laying of which was unknown.

Fig. 18. Cells of the epidermis on the right, and the pig-

ment layer on the left ; from beneath, 500 diam. Laid

June 21, opened Oct. 17, 1855.

PLATE XXL

[Dniwn from nature, by H. J. Clark.]

Fig. 22, 23, 24, 25, 2«, 30, from Chrysemys picta ; fig. 27, and

28, from Nanemys guttata ; the others from Chelydra ser-

pentina.

Fig. 1. Profile of the inner cells of the mucous membrane

of the oesophagus, 500 diam.

Fig. 2. Columnar cells of the mucous membrane of the

oesophagus, 500 diam.

Fig. 3. Surface of the cells of the mucous membrane of the

stomach, 800 diam.

Fig. 4. Single cells of fig. 3, 800 diam. ; fig. 1 to 4, from the

same animal ; age not ascertained.

Fig. 5. Section of the mucous membrane of the oesophagus,

500 diam. ; a, inner cells ; b, columnar cells. Period of

laying unknown, opened Aug. 30, 1852.

Fig. 6. Inner surface of the oesophagus, 500 diam. ; the same

as fig. 5.

Fig. 7. Single cells of fig. 5, a, 500 diam.

Fig. 8. Group of cells from fig. G, in water, 500 diam.

Fig. 9. Profile outline of fig. 8, to show the relations of the

two strata of cells, 500 diam.

Fig. 10. Epithelial cells at the base of the tongue, 500

diam. Period of laying unknown. Just hatched.

Fig. 11. Transverse section of a fold of the oesophagus,

500 diam. ; a, inner cells ; b, columnar cells ; c, round

cells ; d, inner muscular coat ; the same as fig. 10.

Fig. 12. Surface cells of oesophagus, with vibratile cilia,

800 diam. ; the same as fig. 10.

Fig. 13. Very elongated cells from the muscular coat of the

oesophagus, 800 diam. ; fig. 13a, a single cell of fig. 13,

1100 diam.; the same as fig. 10.

Fig. 14. Inner surface of the stomach, 300 diam. ; a, en-

trance to the glands ; b, outlines of the glands ; fig. 14a,

open aperture of one of the glands, 500 diam.; fig. 14b,

the same shut, 500 diam. Period of laying unknown,

opened Sept. 9, 1852.

Fig. 14c. Profile of the epithelial cells of the stomach, 500

diam.; fig. 14d, and 14e, surface view of fig. 14c, 500

diam. ; fig. 14f, and 14g, the same as fig. 14d, altered by

water ; 14g, a, a single cell with its lateral mesoblast, 500

diam. Period of laying unknown, opened Aug. 30, 1852.

Fig. 15. Surface of the stomach, looking into the glands, 300

diam. ; fig. 15a, mouth of a gland, 500 diam. ; a, epithe-

lial cells of the stomach; /(, mouth; fig. 16, lower half

of a gland, outside view; fig. 16a, transverse section of

fig. 16 ; fig. 16b, longitudinal section of fig. IG ; 500 diam.

;

the same as fig. 1 to 5.
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Fig. 1 7. A gland of the stomach in profile ; n, surfaec of the

stomach; i above, opening ofthe gland; bin the middle and

below, its cavity ; c, rf, its walls ; 500 diam. Just hatched.

Fig. 18. Section across the thick intestine, 500 diam.; a,

a', columns of cells of the mucous membrane ; b, stratum

of round cells; c, inner, and (I, outer muscular coats; e,

thin membrane inclosing the whole intestine; fig. 18a,

the same as fig. 18, a, and a', being seen in one focus;

fig. 18b, two columns of cells separated so as to disclose

the mesoblasts ; fig. 18c, a, b, cells of fig. 18, segmenting;

the same as fig. 1 7.

Fig. 19. Section across the long intestine, 500 diam. ; a, b,

c, d, e, as in fig. 18 ; the same as fig. 1 7.

Fig. 20. One of the claws, 25 diam. ; a, horny sheath ; I,

interior cells of the claw ; b', cells at the base of the claw

;

fig. 20a, cells of the horny sheath, 500 diam., in profile

;

fig. 20b, the same as fig. 20a, view perpendicular to the

surface ; fig. 20c, cells at the end of the horny sheath, 500

diam. ; fig. 20d, cells of the skin of the next joint, just

beneath the sheath, 500 diam. Period of laying un-

known, opened Aug. 25, 1852.

Fig. 21. The bone of the claw, 40 diam.; fig. 21a, cells at

the surface of fig. 21, 500 diam.; the same as fig. 20.

Fig. 22. Cartilaginous matri.x of a bone of the toe, 500

diam. ; fig. 22a, separate cells of fig. 22. Period of lay-

ing unknown, opened in Sej)t., 1852.

Fig. 23. Cells at the surface of the foot, 500 diam. ; the

same as fig. 22.

Fig. 24. Piece of the bone of the toe, 500 diam. ; the same

as fig. 22.

Fig. 25. Interior cells of the foot, 500 diam. ; the same as

fig. 22.

Fig. 26. Cells of the shield, 500 diam. ; the same as fig. 22.

Fig. 27. Cells of the ear, 300 diam. Laid July 18, opened

July 28, 1852.

Fig. 28. Cells of the eye, 300 diam. ; a, cells of the retina;

b, skin of the head ; c, passage-way to the brain ; the

same as fig. 27.

Fig. 29. Crystalline lens taken out of the eye with the sur-

rounding membranes, 40 diam. ; a, membrana pupillaris

;

h, pigment layer on the zonula Zinnii (e). Period of lay-

ing unknown, opened in Aug. 1852.

Fig. 30. Portion of the crystalline lens, 300 diam. ; a, the

converging ends of the fibres b; the same as fig. 22.

Fig. 31. The converging ends of the fibres of the crystalline

lens, 300 diara. ; the same as fig. 29.

Fig. 32. Part of a section through the centre, from front to

back, of the crystalline lens ; a, the ends of the fibres, 40

diam. ; fig. 32a, a, b, c, d, four fibres of fig. 32, 500 diam.

;

fig. 32b, large globules intermixed with the fibres, 500

diam. ; fig. 32c, portion of a fibre twisted so as to show

a combined view of the edge and of the flat side, 500

diam.; fig. 32d, ends of fibres swollen by water, 500 diam.

Period of laying unknown, opened Sept. 9, 1852.

Fig. 33. Section of the thickness of the retina at a point

midway between the front and back of the eye, 500

diam.; b, c, cells of the inner or first layer; d, second

layer; e,/, third layer; g, fourth layer; h, i, membrana

Jacobi ; i', outer prolongations of h and i ; fig. 33a, cells

of the membrana Jacobi, with their yellow and orange

mesoblasts, 1100 diam. Hatched Oct. 1855.

Fig. 34. Profile of the mucous membrane of the thick intes-

tine, 500 diam. ; fig. 34a, surface view of fig. 34, altered by

water ; b, a group ; c, single cell ; 500 diam. ; the same as

fig. 15. These two figures are between fig. 14 and fig.

15, and erroneously marked 20 and 20a.

PLATE XXIL

[Drawn from nature, by H. J. Clark.]

Fig. 1, from Thalassochelys Caouana ; fig. 7, from Trache-

mys serrata ; all the others from Chelydra serpentina.

Fig. 1. Obliquely transverse section of a rib, 500 diam. ; a,

innermost cartilage cells ; a', or, a', successively nearer to

the surface of the bone ; b, innermost la3-er of the fibrous

layer nest to the cartilage cells ; 6, c, d, e, f, g, succes-

sively nearer to the surface of the bone ; h, corium
; g\

granular, hardened fibrilla; of the outer layer of the bone :

/i', similar soft fibrilla; of tlie corium ; fig. la, a single car-

tilage cell, 800 diam. ; a, parietes of the blastematous cav-

ity ; b, cell wall shrunk ; c, mesoblast ; fig. lb, the same

as fig. la, 1100 diam. Just hatched.

Fig. 2. Transverse section of a rib ; the letters are the same

as in fig. 1.

Fig. 3. Strip from the inferior face of a vertebra, 500

diam., view from within ; a, fibres running in the direc-

tion of the length of the vertebra ; b, more interior layer

;

c, still deeper ; d, innermost layer ; fig. 3a, granular

fibrillae of fig. 3, b, 800 diam. Just hatched.

Fig. 4. Transverse section of the interior portion of the

ventral half side of a vertebra, 500 diam. ; a, b, granular

lining of cells; c, ossification encroaching upon the cells ;

d, coarse granular ossification ; e, mesoblast of the cells

;

the same as fig. 3 ; fig. 4a, a, b, crystals of nitrate of lime.

Fig. 5. Transverse section of the cartilage cells of the eor-

acoid bone, 500 diam. ; a, blastema ; 6, cells. Just readv

to hatch.

Fig. 6. Longitudinal section of fig. 5 ; a,b, the same as in
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fig. 5 ; fig. Ga, in alcohol, c, the cell wall lias shrunk ; fig.

6b, a single blastematous cavity (ii) ; b, tlic cell wall

shrunk ; c, the uicsoblast ; the same as fig. 5.

Fig. 7. Part of a longitudinal section through the middle of

the eye of an adult Trachcmys scrrata, Ki diam.; a, scle-

rotic portion of the conjunctiva ; a", conjunctiva ; a% fold

where a and a' join ; 6, .sclerotica ; c, sclerotic squamula

;

c', cornea ; c', base of iris ; d, pigment layer ; e, choroi-

dea ; e", iris ; e", posterior lining of the iris, or ciliary pro-

cess ; e', posterior border of the ciliary process
; /, /',

pigment layer lining the choroidea (e)
; g, membrana

Jacobi
;

g'', anterior border of g ; Ji, retina ; f, anterior

edge of h ; i, fibrous layer ; k, membrana hyaloidca ; k\

prolongation of k over the back of the crystalline lens

(/) ; k'', fold where k recurves ; I, crystalline lens ; m, m',

triple wall of the capsule of the lens; n, the membrana

pupillaris ; n', border of n.

Fig. 8. Longitudinal section through the middle of the left

eye of a Turtle just hatched, about 10 diam. The optic

nerve (A') is introduced here out of place, to show its

relation to the retina. The letters are the same as in fig.

7, to which are added : 6', continuation of the sclerotica

over the optic nerve ; if, posterior termination of the

pigment layer which covers the choroidea (e) ; e*, (this

letter is erroneously marked e' in the plate, near /i',)

continuation of the choroidea (e) over the optic nerve,

/i' ; fig. 8a, portion of fig. 8, about 20 diam., to show more

distinctly the different membranes and lajx'rs of the eye

bulb. The letters are the same as in fig. 8.

Fig. 9. Transverse section of the head through the eyes,

10 diam., date not noticed; a, musculo-cutaneous layer;

6, corpora quadrigemina ; c, eye ; c', aqueous humor ; c",

crystalline lens ; d, vitreous humor ; (/', retina ; e, anterior

half of the orbit of the eye, empty; 6', hemispheres; W,

the separate edges of lA.

PLATE XXIIL

[Drawn from nature, by H. J. Clark.]

All the figures are from Chelydra serpentina. Fig. 1, la, 2,

2a, 2b, 2c, 2d, and 3, are all lettered alike : a, hemi-

spheres; b, corpora quadrigemina; c, olfactory bulb; c',

Schneiderian membrane ; c", the same as c' cut across
;

c'", septum marium ; d, pineal gland ; e, cerebellum ; e',

edge of the still open portion of the spinal tube
; /, upper

wall of the spinal tube
; g, vascular pia mater; g', choroid

plexus over the medulla oblongata (p) ; /i, the eyes ; i,

spinal tube ; k, optic lobes ; k', optic nerve ; /, auditory

nerve ; m, opening on the inner face of the hemispheres

;

n, conunissure of the hemispheres ; o, floor of b, the so-

called pons Varolii ; o', fourth ventricle
; p, medulla ob-

longata
;
p', oonmiissurc of the optic lobe

;
p", anterior

end of the connni.'^sure of the optic lobe.

Fig. 1. View of the left side of the brain and part of the

.spinal tube, about 3 diam. Laid June 23, opened Aug.

22, 1855; fig. la, the same as fig. 1, a longitudinal me-

dian section ; about 4 diam.

Fig. 2. Left side of the brain and part of the spinal tube,

3 diam. Laid June 12, opened Aug. 16, 1855. Fig. 2a,

view from above of fig. 2 ; 3 diam. From e to c', the

olfactory nerve and the Schneiderian membrane are

raised up higher than is natural. Fig. 2b, longitudinal

median section of fig. 2 and 2a; nearly C diam. (In

this figure p should be k, and k, just before it, should be

i'.) Fig. 2c, transverse section of the Schneiderian

membrane; 10 diam. Fig. 2d, longitudinal and horizon-

tal section of the hemisphere, exposing the interior and

the corpora striata (r) ; a, walls of the hemisiiheres ; c,

olfactory lobe ; e", olfactory nerve. Fig. 2e, the choroid

plexus taken out from the hemisphere, 20 diam. Fig. 2f,

small tuft of fig. 2e. Fig. 2g, profile of fig. 2f ; s, a single

vessel from which several are budding. Fig. 2h, end of

one of these vessels ; a, inner wall, formed of long co-

lumnar cells ; h, outer wall, formed of short and broad

cells ; the centre is full of blood corpuscles ; 500 diam.

Fig. 3. Longitudinal section of the brain and the skull, 5

diam.; 1, designates the crest of the occipital bone; 2,

the base of the skull ; 3, the ethmoid ; 4, the end of the

skull ; 5, the end of the vomer ; 6, the sphenoid ; 7, the

vertebrae of the neck ; 8, the cartilaginous upper max-

illary ; 9, the entrance to the nostrils. Laid June 12,

opened Aug. 28, 1855.

Fig. 4 ; compare wood-cut 3, p. 576. Longitudinal section of

the head of a Turtle just hatched ; 5 diam. An alcoholic

specimen was used on account ofthe hardening of the brain;

a, entrance to the nasal cavity ; ft, nasal cavity around

which the Schneiderian expands; c, olfactory nerve; d,

olfactory lobe ; e, hemisphere with an opening on the inner

face next to the commissure for the passage of the blood-

vessel, (e',) which expands in the interior into a vascular

plexus in the fiirm of a tuft; /, pineal gland, its superior

or outer commissure (f) cut through
; g, corpus quadri-

geminum, cut at the commissure so as to allow an interior

view. The outlines of the surface of the right lobe may

be seen in the distance under the vascular membrane (g') ;

g", bloodvessel of the enveloping membrane, (pia mater,)

which plunges between the corpora quadrigemina and

the cerebellum (/.) ; the same passes backwards into the
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great plexus (f) in the eerebellum ; /(, optie lobe, its

commissure cut through, both at the front and hind side
;

h', optic nerve ; i, anterior wall of the fourth ventricle

cut through ; i', point where the medulla oblongata sud-

denly narrows and passes into the spinal tube (/) ;
/.', cere-

bellum tenninating suddenly behind, against the choroid

plexus (f) ; k", vascular membrane (pia mater) contin-

uous from k' over the brain ; I, spinal tube ; the upper

half of the tube suddenly thins out (/') as it reaches the

medulla oblongata ; m, the partition between the eyes;

n, the upper wall of the cranium ; n', the ossified por-

tion ; n", ethmoid bone ; o, muscular layer, which passes

within and upon the inner surface of the upper wall of

the cranium ; o', dorsal arch of the first vertebra cut

through ; o", dorsal arch of the second vertebra cut

through
; p, os dentatum, cut through the axis

;
p', its

ligamentous attachment to the base of the skull (r)
;
p",

p'", the atlas
;
p'", the upper half of the ring

;
p", the

lower half; q, second vertebra; r, basal occipital bone

;

r', sphenoid bone ; r", vomer ; s, fibrous layer of the

roof of the mouth ; s', interior portion of s, where it

hangs down loosely, and is more open, network like
; ^

anterior commissure of the upper jaw, quite hard from

the considerable amount of ossification ; (", termination

of the horny layer prolonged from the beak ((') ; »,

fibro-muscular tongue; ii', commissure of the lower jaw;

this part is not yet ossified, but the darker part below is

quite gritty with lime ; «", opening of the larynx (r) :

the darker transverse lines are the tracheal rings; w,

tongue bone, not yet ossified.

Fig. 4a ; compare Avood-cut 4, p. 576. A brain like fig. 4, the

olfactory and cerebral lobes cut open, and the right pineal

gland and the right half of the corpora quadrigemina cut

through more to the right than in fig. 4 ; 5 diam. ; c, tube

of the olfactory nerve exposed ; d, olfactory lobe with

very thick walls and a small cavity ; e, cavity of the cere-

bral lobe nearly filled by the choroid plexus; e', main

vessel of the choroid plexus where it enters the caAnty of

e
; /, pineal gland

; g, corpus quadrigeminum of the

right side cut through, considerably to one side of its

commissure, to show the very thick upper wall ; k', cho-

roid plexus of the fourth ventricle partly cut away, to

show the lamellic of which it is composed ; /', the upper

edge of the open medulla oblongata. For the other

parts compare fig. 4.

Fig. 5; compare wood-cut 5, p. 576. Transverse section

through the anterior end of the medulla spinalis, the atlas,

and a portion of the os dentatum, and also through the pos-

terior end of the occipital crest; about 15 diam. Corre-

sponds to the line F, in w-c. 3, p. 576 ; compare also fig. 4 :

a, a', medulla spinalis ; b, narrow furrow along the upper

surface of a ; c, medullary canal, with a ring of gray

substance around it ; tl, pia mater ; d', bloodvessel ; e,

arachnoid
; /, dura mater

; g, vessels from the dura ma-

ter filling the vertebral canal ; h, cervical muscles ; i,

processus dentatus, from the second vertebra ; i', the

canal in the atlas for the passage of i
; j, atlas, the dark

part still soft and gelatinoid, the dead white (k, k) more

cartilaginous ; I, a small portion of the atlas ossified ; m,

m', occipital crest; m, the yet cartilaginous part; m',

part where a bony deposit has taken place ; n, muscle

running close to, and parallel with, the crest ; o, dorsal

muscles of the neck
; p, musculus intertransversalis

; p',

musculus retractor capitis.

Fig. 6; compare wood-cut G, p. 576. Transverse section

through the posterior edge of the cerebellum, the choroid

plexus over the fourth ventricle, the medulla oblon-

gata and the lower jaw ; 5 diam. Corresponds to the

line E, in w-c. 3, p. 576 ; compare also fig. 4 : a, cere-

bellum, just in front of its posterior edge ; a', the same

in the distance, where it descends to join (at a") the

corpora quadrigemina ; b, V, choroid plexus cut ob-

liquely to the trend of its oblong mass, showing the

lamellar structure ; c, right, and c', left half of the me-

dulla oblongata ; c", furrow (in c, c') which leads to the

canal of the spinal tube ; c'", cavity of the fourth ven-

tricle ; d, pia mater ; d', arachnoid ; d", dura mater

;

c, vestibule exposed, and here and there cut across; c',

tympanic carity
; /, still cartilaginous cranium

; g, mus-

cles attached to /; h, fibro-spongiform mesh between g

and i ; j, membrane of the palate ; V, fibro-muscular

membrane of the floor of the mouth
; j, windpipe ; h,

hyoid bone ; /, left branch of the lower jaw ; m, blood-

vessels cut across; n, muscles; o, lateral muscles of the

jaw
; p, muscles from the neck

; q, deep fold of the skin

cut across ; r, dense fibrous corium.

Fig. 7; compare wood-cut 7, p. 577. Transverse section

through the corpora quadrigemina, the third ventricle, the

cochlea of the ear, the tympanic cavity, and the lowerjaw

;

5 diam. Corresponds to the line D, in w-c. 3, p. 576;

compare also fig. 4. This view is from the front, look-

ing backwards, a, the right, and a', the left half of

the corpora quadrigemina ; J, the cavity of a, a', com-

municating through a narrow space (b') with the fourth

ventricle, (i",) which has its commissure just before this

point ; c, the right, and c', the left fourth ventricle ; (/,

inferior commissure of c, c', a portion of the fourth ven-

tricle being cut away to expose the origin of the auditory

nerve, (e',) which expands (e") in the cavity of the ves-

tibule
; /. prolongation of the pia mater over the nerve
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e', and f, over its expansion ; (/, a branch of tlic vesti-

bule eut across ; /(, /;', the cartilaginous cranium ; i, tym-

panic cavity; k, pia niator; i', bloodvessels from A:

plunging into the mass of the brain ; /, dura mater; vi,

vessels of the median sinus ; n, fibrous membrane of the

palate ; n', lateral sinus of the filjro-nuiscular niendirane

of the mouth; o, windpipe; ;), os hjoides; </, muscular

bundles; r, adductor muscles of the neck; r\ muscles of

the lower jaw ; s, bloodvessels cut across ; t, dense white

fibrous eorium ; w, epidermis very much wrinkled.

Fig. 8; compare wood-cut 8, p. 577. Transverse section

through the hemispheres, the optic lobe, and the lower jaw,

just behind the opening of the windpipe ; 5 diam. Cor-

responds to the line C, in w-c. 3, p. 57G ; compare also

fif. 4. View from before, looking backwards; a, left

hemisphere, the rudimentary corpus striatum lies at the

point where the letter is placed ; a", crura cerebri ; 6, V,

interior face of the hemispheres; h is partly cut away to

e.\pose the bloodvessel (c') going to the choroid plexus,

((/,) which enters by the foramen at this point ; c, blood-

vessel which enters at c' ; d, choroid plexus ; e, third ven-

tricle in the distance ; /, /, optic lobes ; «/, inferior com-

missure of/ and y; h, parietal bone of the skull; h',

frontal bone ; i, sphenoid bono
; j, cavity of the mouth

;

A-, fibro-muscular layer of the floor of the mouth ; k',

roof of the mouth ; I, windpipe ; m, middle part of

the hyoid bone ; n, bloodvessels ; o, muscular bundles
; jj,

p', p", three parts of the lower jaw, p still cartilaginous,

the two others quite gritty with lime
; 7, fibrous eorium.

Fi". 9 ; compare wood-cut 9, p. 577. The same section as fig.

8, looking forward on the opposite side of the cut toward

the olfactory lobes ; 5 diam. ; h", open communication be-

tween the hemispheres; d", narrow passage in the olfac-

tory lobe in the distance ; e', anterior commissure of the

optic lobes. The other letters as in fig. 8.

Fig. 10; compare wood-cut 10, p. 577. Transverse section

through the anterior end of the olfactory lobe and a

portion of the surrounding tissues, seen from behind

;

15 diam. Corresponds to the line B, in w-e. 3, p.

676 ; compare also fig. 4 : «, the right olfactory lobe,

marked by concentric layers of alternately white and

gra}' substance, the white being much thicker than the

gray ; /', ventricle in the centre of the lobe ; c, the vas-

cular pia mater ; d, arachnoid membrane, or network of

vessels connecting the pia mater (c) to the dura mater

(d') ; e, interorbital septum
; /, frontal bone

; g, fibrous

eorium; A, layer of pigment under i; i, the epidermis.

Fi". 11; compare wood-cut 11, p. 557. Transverse section

through the nasal cavity, seen from behind ; 5 diam. Cor-

responds to the line A, in w-c. 3, p. 576 ; compare also

fig. 4 : a, right Schncidcrian membrane ; that part which

is below the palate bone (/) is not seen in the longitu-

dinal section, (fig. 4,) which is made through the middle

line of the head; ft, septum nai-ium; b', the irregidar

dotted Une next to a indicates a dense layer of black pig-

ment ; f , frontal bone ; (/, ethmoid ; d', upper edge of

the intermaxillary bone, os incisivum ; e, eorium ; /, vo-

mer; //, palate; li, inner edge of the horny layer of the

mandible, whore it meets the mucous membrane (/) of

the palate {//).

PLATE XXIV.

[Fig. 7, 7a, 9, 9a, 15, from nature, by A. Sonrel; the others by

H.J. Clark.)

Fig. 8 and 14 arc from Nanemys guttata; the others from

Chelydra serpentina.

Fig. 1, la, 2, 2a, 3, 3a, 4, 5, 7, 7a, 8, 9, 9a, 11, 12, 13, 13a, 14,

15, are all lettered in the same manner: a, amnios; a',

caudal hood; e, edge of the channel of the spinal mar-

row ; e', edge of the open part of the brain ; e^, brain

closed over ; e', constriction between the corpora quadri-

gcmina and the optic lobes
; /, vertebra;

;
/', vertebral

layer
; f", lower edge of /; f, lower edge of /'

;
/*,

upper edge of /; h\ aortic bulb ; h", auricle ; h*, ventri-

cle; t, vena aflcrens; i', abdominal veins; i', cephalic

veins ; J,
cephalic artery

; /, dorsal artery ; k, the whole

eye, or the outer layer of the retina ; k', the inner infolded

laver ; 1°, passage to the brain ; V, crystalline lens ; k*,

point where the inner wall (f) folds upon the outer (i)
;

/, ear ; vi, branchial fissures ; n, intestino-subsidiary layer

;

if, stomach ; n', oesophagus ; if, anus ; n', allantois ; 0,

edfe of the abdominal aperture
; p, musculo-cutaneous

layer ; r, liver ; (, windpipe ; t', lungs ; v, nostrils ; w,

fore legs ; io\ hind legs ; x, mouth ; 1, outer wall of

the lungs ;
1', outer wall of the oesophagus behind

the lungs; 1", outer wall of the oesophagus before the

lungs; 1'", outer wall of the windpipe ; 2, mucous mem-

brane of the lungs; 2', mucous membrane of the oesoph-

aiTus behind the lungs ; 2", mucous membrane of the

oesophagus before the lungs ; 2'", mucous membrane of

the windpipe ; 3, opening of the windpipe ; 5, open com-

munication between the windpipe and the oesophagus

;

6, jiart of the trachea of the right lung ; 7, a bronchiole

trending transversely to the broad face of the lung.

Fin'. 1. The lungs, and part of the oesophagus, from below,

4U diam., date not ascertained; fig. la, interior walls of

fig. 1 ; 250 diam.

Fi". 2. Lungs and stomach, from below, about 5 diam.; laid
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June 21, opened July 31, 1855 ; fig. 2a, a lung from fig.

2, 40 diam.

Fig. 3. Lungs and windpipe, from below, slightly magni-

fied ; fig. 3a, the same as fig. 3, one lung is turned so as

to show the broad side, 40 diam. ; laid June 23, opened

July 30, 1855.

Fig. 4. Left lung and the windpipe, in profile, 25 diam.

;

laid June 12, opened July 29, 1855.

Fig. 5. Left lung, the side next to the oesophagus, 25 diam.

;

laid June 23, opened Aug. 7, 1855.

Fig. 6. Part of a trachea close to the lung, 40 diam.
;
pe-

riod of laying unknown, opened Sept. 2, 1852.

Fig. 7. Left side of the head and shoulders, 25 diam.
;

pe-

riod of laying unknown, opened July 30, 1852 ; fig. 7a,

head of fig. 7, seen from the end.

Fig. 8. The right eye, 40 diam. ; laid June 22, opened

July 22, 1852.

Fig. 9 and 9a, 25 diam.; period of laying unknown, opened

Aug. 7, 1852. Fig. 9a, head, heart, aud shoulders from

below ; fig. 9, region of the heart of fig. 9a, the right side.

(In this figure, ? should be f, and f should be P.)

Fig. 10, 10a, 10b. The heart, 5 diam. ; fig. 10, the ventral

face ; fig. 10a, the dorsal face ; fig. 10b, the ventral face,

the ventricle (A*) cut open. In all three figures, A', A',

indicates the pulmonary arteries ; K', ¥, the auricles ; /i',

the ventricle
;
pa, the left aorta ; the double vessel with-

out letters is the right aorta ; vo, valvular opening be-

tween the auricles and ventricle ; vl, valves of vo ; laid

June 18, opened Sept. 3, 1855.

Fig. 11. The head, from below to show the mouth, 3 diam.;

laid June 21, opened Aug. 8, 1855.

Fig. 12. The head of fig. 9a cut off and seen from behind,

about 5 diam.

Fig. 13. Posterior end of PI. 12, fig. 1, from above, 250

diam. ; fig. 13a, surface of fig. 13.

Fig. 14. Posterior end of the left side of the body, 25 diam.,

seen on dark ground; laid July 14, opened Aug. 25,

1852.

Fig. 15. Posterior end of the left side of the body, 8 diam.

;

period of laying unknown, opened July 31, 1852.

PLATE XXV.

[Kig. 2, 6, 9, 10, from nature, by A. Sonrel; all the others by

H. J. Clark.]

Fig. 9, Cistudo virginea; fig. 10, 11, Chrysemys picta ; fig.

12, Ozotheca odorata; the others, Chelydra serpentina.

Fig. 1, la, 3, 3a, 9, 10, are lettered in the same manner: hk.

beak ; h, heart ; h' aorta ; n', intestine ; n", stomach ; n*,

(Esophagus ; rf, anus ; n', urinary bladder, or in fig. 3,

allantois ; n', remains of the neck of the yolk sac, or in

fig. 3 and 3a, the whole yolk sac ; oh, hyoid bone
; q.

Wolffian bodies; r, liver; t, windpipe; I', lungs; v, nos-

trils ; I, lower jaw in fig. la, opening of the mouth in fig.

9 and 10.

Fig. 1. Intestines, heart, and liver, seen from below, 2

J

diam.
;

period of laying unknown, opened Aug. 30,

1851. Pig. la, intestine stretched out, nat. size; fig. lb,

junction of the oesophagus and intestine, cut open, seen

from within, 5 diam.; fig. Ic, piece of the long intes-

tine laid open, 5 diam. ; fig. Id, piece of the thick in-

testine laid open, 5 diam.

Fig. 2. See below, after fig. 3 and 3a.

Fig. 3. Cut open from below, nat. size, just hatched ; fig.

3a, cut open from above ; the yolk sac («') has lost part

of its contents, and shrunk ; the dotted line indicates

its outlines when uninjured.

Fig. 2, 4, 5, 6, 6a, 7, 7a, are lettered in the same manner: a,

the Wolffian bodies ; a' in fig. 6b is the same as rf ; h, kid-

neys ; h', posterior, and i" anterior end of i ; c, duct of

AVolffian body; c", posterior opening of c; d, abdominal

veins, see also a' above, in fig. 6b ; e, ureters of the kid-

neys
; f, vas deferens of the testicle (n) ; rj, anal pouches

;

g', aperture of ^ ; h, dorsal or abdominal arterj-, or in fig.

2, the heart ; h', arteries going to the hind legs ; in fig. 2,

it is the aorta ; /, vena afferens ; in fig. 6 and 7, it is put

by mistake for the vessels which go to the Malpighian

corpuscles ; j*, j*, forks of the omphalo-meseraic arterj-

;

I; intestine ; /, cloaca ; ?«, anus ; m', opening of the intes-

tine into the cloaca ; n, genital organ ; n', anterior pro-

longation of n ; 0, allantois ; r, liver ; u, gall cyst

Fig. 2. Heart, liver, Wolffian bodies, and kidneys, seen

from the right side, 6 diam.; laid June 18, opened Sept.

4, 1855.

Fig. 4. Left Wolffian bod_\- in profile, 6 diam. ; laid June

12, opened Aug. 13, 1855.

Fig. 5. Piece of the left AVolffian body and kidney, 1

2

diam.; period of laying unknown, opened Aug. 31, 1852.

Fig. 6. Wolffian bodies and kidneys, from above, G diam.

;

fig. Ga, the same as fig. 6, from below ; fig. 6b, transverse

section of fig. G, and 6a; laid June 12, opened Aug. 29,

1855.

Fi". 7. Left Wolffian body and kidney, from below, 5

diam. ; fig. 7a, upper side of fig. 7, the upper end is the

anterior. Just hatched.

Fi". 8. An embryo deprived of its envelopes, 2 diam. ; the

same as PI. 15, fig. 4, 5, 5a, 6.

Fig. 9. Head of PI. IS, fig. lOd, 3J diam.
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Fig. 10. Head of Tl. IG, fig. 1 ;
-1 diam.

Fig. 11. Left anterior foot, 25 diam.
;

period of laying un-

known.

Fig. 12. Left fore foot, from above, 10 diam.; period of

laying unknown, opened Aug. 25, 1852.

Fig. 13. Brain of an adult Chelydra serpentina, from above

;

fig. 13a, tlio same as fig. 13, seen in profile from tlie left

side, slightly magnified ; e, cerebellum ; h, hemispheres ; i,

pituitary body ; n, nostrils ; srn, Schneiderian membrane

;

*, cut edge of the cartilaginous bo.x surrounding the nasal

cavity ; un, olfactor}- nerves ; oh, olfactory bulb
; pg, pin-

eal gland ; cq, corpora quadrigemiua
;
pc, ple.xus cho-

roideus ; no, optic nerve. A comparison of these two

figures with those of Plate 23 will readily show the re-

markable changes which the brain undergoes, even after

its parts are well defined. A further comparison of these

figures with those of Plates 12, 18a, and 24, will exhibit

the whole range of the transformations of that organ,

from its first appearance to its complete growth.

PLATE XXVL and XXVIL

[Painted from nnturp, by J. Burkhardt.]

These two Plates exhibit the range of variations of the

colors in one and the same species, and the succes-

sive changes in their distribution, as well as in the

tints. It is the Emys rubriveiitris Auct., rugosa Shaw.

PI. 26, fig. 1 to 4, represents a j-oung Ptychemys rugosa in

four different views, just hatched : fig. 5 to 7, three dif-

ferent specimens, three or four years old, in profile, and

from above, two thirds the natural size ; fig. 8, specimen

five or si.\ years old, reduced nearly one half, from be-

low ; fig. 9, specimen about 7 years old, reduced one

third; fig. 10 and 11, half grown specimens, about ten

or twelve years old, reduced one half

PI. 27, fig. 1 to 3. Full-grown specimens, reduced one half;

fig. 4, the eye, natural size ; fig. 5, front view of the

head, reduced one half.



APPENDIX AND EREATA

WniLE the first volume was passing through the press, Dr. John E. Gray publishcfl a highly valuable

and very important contribution to the Natural History of the Testudinata, under the title of " Catalogue of.

Shield Reptiles in the Collection of the British Museum," a copy of which I have lately received through the

kindness of the author. This work is accompanied with a large number of remarkably well executed plates.

A few additional remarks upon the North American species are rendered necessary by its appearance.

Dr. Gi-ay supposes that the hind lobe of the sternum may be movable in the females of all the species of

genuine Testudo ; and on that account he objects to the genus Chersus of Wagler. In the species of our

Southern States, this is certainly not the case. I have seen several specimens lay eggs in my garden, the

sternum of which was as immovable as that of the males.

Dr. Gray still unites the ChelydroidiE and Cinosternoldas with the EmydoidiB. I hold this to be an over-

sight of their true relations.

Under the generic name of Geoclcmys, Gray unites three of our North American species, — which I have

referred to the genera Glj-ptemys, Calemys,— and Nanemys, with three Asiatic species, which certainly are not very

closely allied to them, if I may judge by his figure of Geoclemys Reevesii. These Asiatic species seem rather

to belong to the genus Graptemys.

Contrary to the law of priority. Dr. Gray does not retain the name of Emys for the European Testudo

lutaria, but applies it nearly in the same way as Dumeril and Bibron. Among his North American Emys,

there are several which are only nominal species. I trust that the evidence I have adduced in the case of

Ptychemys rugosa is sufficient to show, that, in some types, the color does not afford specific characters. This is

the case, to the same extent, with Ptychemys conciiina, which is mentioned under four different names by Dr.

Gray, — as Emys omata, E. floridana, E. annulifera, and Pseudemys concinna. Ptychemys mobiliensis appears

twice, — as Emys mobiliensis and as E. vcntricosa. Ptychemys rugosa also appears twice,— as Emys rivulata and

Pseudemys serrata. These facts are sufficient to show that Gray's genus Pseudemys is not well founded, as the

two species which he himself had an opportunity of examining are only varieties of other species which he

refers to the old genus Emys. I am unable to refer his Emys venusta with certainty, as his figure, though

very well drawn, does not exhibit the generic characters. I believe it, however, to be one of the many varieties

of Ptychemys concinna. The same remark apphes to Emys callirostris. As stated p. 435, Emys Holbrookii

Gray is Emys elegans Neu-Wkd, a western species, which Gray was unable to refer. It belongs to the genus

Trachemys.

Among the species requiring further examination. Gray mentions Emys reticularia or reticulata. As I have

stated p. 441, this is a very distinct species, the type of a distinct genus, which I have named Dcirochclys.

Emys mobiliensis is also a distinct species, belonging to the genus Ptychemys ; and so in Emys labyrinthica,

Emys Troostii comes nearest to Emys scabra, the Emys serrata of the North American Herpetology, but it is

quite distinct, and belongs, with the latter, to the genus Trachemys.

I do not know Gray's Emys olivacca, and doubt its being a North American species. I have, at least, never

seen a Turtle like that in the United States.

81
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Gray is certainly mistaken in referring Emys oregoncnsis as synonyme to Chrysemys Bellii. Tlirough the

kindness of my friend, James M. Barnard, I have lately received a dozen living specimens of Chrysemys oregon-

ensis, — or rather NutUilii, as I wonld now call it, — and feel satisfied that it is distinct from Ch. 15cllii, of

wliich I have also scon a large number of living specimens. Tlicy differ not only in the jiattern of their color,

but tlio}- occupy also dillerent tracts in tlie western Fauna. Chr. Nuttalii is a more northern species. This

species is inscribed in our herpetological works as Emys oregonensis ; but as there is no evidence of its occur-

rence in Oregon besides the alleged indication of Mr. Nuttal, who probably collected it on this side of the

Kocky INIountains, where it is common in Minesota and westward to the junction of the Yellowstone and Mis-

souri, I propose henceforth to call it Chrysemys Nuttalii, in commemoration of its distinguished discoverer.

Siiould the fossil Turtle described by Pomel as Ptychemys prove to constitute a natural genus, I propose,

for our living species, to change the name of Ptychemys to Necterays.

1 am glad to find that Dr. Gray has himself given up the germs Onychotria, against the adoption of which

I have raised objections, (p. 445.) It remains now to be ascertained whether the Mexican three-toed Cistudo

differs from that of our Southern States.

Gray describes two Cinosternums from North America as new species, founded upon young specimens. I

confess my inability to distinguish them from Cin. pennsylvanicum ; Cin. punctatum seems to me to be a young

male, and Cin. Ilippocrcpis -a young female, with a rather narrow hind lobe of the sternum, as is occasionally

the case in Cin. pennsylvanicum. I have seen such large numliers of Cinosternum pennsylvanicum, that I feel

little doubt upon this point. It is gratifying to me to see that Gray has arrived at the same conclusion as

I have expressed (p. 428) respecting his Cin. oblongum. As to Cinosternum scorpioides, crueutatum, Doubledayi,

and leucostomum, I refer simply to what I have already stated p. 426, note 1, and p. 429.

The genus Aromochelys Gray embraces the two genera which I have distinguished as Ozotheca and Gonio-

chelys. His Aromochelys odorata is the same as my Ozotheca odorata, and his Aromochelys carinata is iden-

tical with my Goniochelys triquetra. Gray's genus Macroclemys is also identical with my Gypoehelys.

The British Museum must be very indiilerently provided with specimens of North American Trionychid;e, since Dr.

Gray has failed to perceive the generic and specific differences which e.\ist among them, and which his extensive

knowledge of this family would at once have pointed out to him. As it is, he confounds the southern Trionyx

ferox with the northern spiuifer, and considers Trionyx muticus as a very doubtful species. I have shown (p.

898-405) that they belong to three different genera, and that three other species of this family, found in the

rivers of North America, have remained unnoticed to this day.

ERRATA IN THE TEXT.'

Page 11, 2d line, instead of I shall consider, read is to be considered.

— 18, note, 2d col., line 10, instead o/Natvirwissenhaft, read Naturwissenschaft.

— 23, " " " " 7, " " McKoy, read McCoy.

— 29, 30th line, instead of the studies of which, read whose studies.

— 34, 18th " for has, read have.

— 35, 30th " " is, read are.

— 41, 15th " " insertiverous, read insectivorous.

— 43, 12th " " amimals, read annuals.

— 43, 1 7th " " Betrachians read Batrachians.

— 52, note 2d col., 8th line, instead ofio deny, read in denying.
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Page 53, line \^fcr Runtli, read Kiintli.

— 53, " 2, " proves, rtad prove.

— 58, " 15, " constitutes, read constitute.

— 87, " 22, " sul)stract, read remove.

— 87, note, 2(1 col., 12th \\\Mi,for BishofF, read Biselioflf.

— 9G, " 1st " 19th " " Rjcmer, rearf Rcemer.

— 108, line 30, ybr Cinoids, read Crinoids.

— 110, " 15, " Shrimb, read Shrimp.

— 112, " 14, " aiiathic, )•('«(/ ananthic.

— 112, " IG, " Cryptogancs, rearf Cryptogams.

— 113, " 35, " peduncated, rear? pedunculated.

— 117, " 25, " Crustacea, read Cetacea.

— 119, " 24, " Bruchyoura, read Brachyoura.

— 122, last line, " are, read is.

— 139, " " instead of Eneima and Aneima, read Enaima and Anaima.

— 150, 9th " after artificial, insert those.

— 153, 13th " for types, read branches.

— 156, 27th " " Asidians, read Ascidians.

— 167,8th " " represent, read represents.

— 1 74, 9th " after have, insert occasion.

— 175, note, 1st col., 2d line, /or Chelonara, read Chelonura.

— 177, 19th line, /or has, read have.

— 1 78, 24th " instead of studies ought indeed, read studies, indeed, ought to.

— 187, 5th " after Chima^ra;, add and the Fishes.

— 199,38th " yb/- those, read that.

— 559, 38th " after aperture insert . and read : At its posterior end, it projects.

— 560, 16th " instead o/p. 557, read 552.

— 566, 3d " " " the right one, read the left one.

— 566,4th " " " fig. 10, ;)a and lOb, and ;ja, read 10, /(',/(', and 10b, /i', A'.

From p. 451 to p. 458, here and there instead q/'Graflian read Graafian.

Q

IN THE PLATES.

Plate 9e, fig. 5. The dots from the letter e on the right should go to the next inner line, which runs close to /^
— 11, " 3 ; a, must be rf, as in fig. 2.

— 12, » 19; c', must be e'.

— 12, " lOa; a', must be «'; correct the same, p. 541, line 16.

— 18a; fig. 2 in profile, should be fig. 8.

— 18a, fig. 13, ¥, and h>. From W, a dotted line should go to the dark hole in the nearest part of the heart, and from

h' to the part of the aorta which is just below the longest branchial fissure, (m,) that runs from the ear (6)

downward. The letter «', nearest to the letter h', should be i'.

— 18', fig 14. The first letter to the left of i should be c», instead of c'.

— 21, fig. 20, 20a, near fig. 14, should be fig. 34, and 34a.

— 22, " 8 ; the letter e', near W, should be e*.

— 23, " 2b
;
p' should be k, and the k just before it changed to k'.

— 24, " 9a; P should be/, and/ should be ?.



YOUNC TURTLES , NATURAL SIZE ,

Sonrtl on stone fromna
L. H. Bradford & Cc pcin£.

1-S, Chrysemys pim Cr. ~ G. Chr, marginata k\. ^ 7-9.Nanemys outtata Ag. - 10-1? Malacoclemmys palustris A^
13. Ptohemys coNCiNNA k%- - H-IG Deirochelys reticulata A^



Young turtles
,
natural .size . II.

A.Sonrcl an siotu* Pram nat' L.H.i'...>Jrcrd b Cu fr

1-3 DEIROCIIELYS KETICUIJVTA A^ — 9- 6. PTYCHEMYS CONCINNA Ag.— 7-3, GRAPTEMYS GROGRAPHICA A(5

10-12. tHAPTEMYS LeSUEUHU Ag -- i;i-15 TRACHEMYS SCABKA A^



Young turtles
,
natural size.

ASuivrrl on slono ft-nrn uai' 1. r( ii<-n.ir.M->i a u

X Chrysrmys OHKG0NF.NSIS A^ .

~ ^ Chh picta tir — 5-8., Actin'emys MARMnRATA* A^ 9 11 Tmaciikmyn kikcan.; A}^

12 Pf 1?) Cjstudo ornata A^ — 14-lB, Ptychemys mobIliensks k^ - Vl'V^/MSKmm.^ Hkriandikiu Afi,



Young turtles
, natural size PI, TV,

A Sanrel froni
I K Bradford & Co prmt

^"ir.°?°™f
""""^ ^ ~ ''"'^ CINOSTERNUM PENNSYLVANICUM Bell. - 13-lB. CHELYDRA SERPENTINA Schwei^

''' '^ " '
17-19 CiSTUDO viRGiNEA M. ^ 20-22 £mys Melea&ms as



Young- turtles
,
natural size Pl.V

A Sonrel from iial' on stone L U Uradford & Co print

)n/J /ytc ^~^^ ' -^

1-4. CHRYSEMYS MAR&INATA Ag, — 5-7. &RAPTEWIYS LeSUEUPJI Ag. — 8-11. CiNOSTERNUM SONORIENSE LeC

12-15 CiNOSTERNUM .FLAVESCENS A^
.

- lG,17."tlN. I^NNSYLVATjiCUM Bell. — 18, 19. CHELYDRA SERPENTINA Schweig.M t.''fl<l '-•-'"-'
20-22. OZOTHECA TRISTYCHA A^ — 23- 27 . &YPOCHELYS TeMMINCHI Ag



Young turtles, natural size PI. VI

A Snuvrl frffm i\«i' on ston»; L K Bradford A. Co oniu

1,2 ASPIDONECTES SPINIFER A^ — 3 PLATYPELTIS FEROK Fltz' — 4,5. ASPIDONECTES EMORYI A^ '- 6,7. AMYDA MUTICA FitZ.

8, '9 CHRY5EMYS Bellii Gray.— 10-12 Ozotheca odorata Ag — 13 32, Thalassochelys Caduana Fltz



EG&S of TURTLE5 . PI VII

.Sonrel It Vbjel on none L H. Bradfonl & Co prints

-G.ClNOSTERNHMPENNSYLVANrCUM Bell -'7-9. OZOTHECA ODORATA Ag — 10-14
. CiSTUDO VIR&INEA Ag.— 15,16. CiS. TRIUNOUIS A^

17-19, Deirochrlys RF,TrcuT,ArA A^.— 20, Aspidonectes Emoryi A^.— 21, Amyda mutica Fitz, — 22, Platypeltis ferox Fkz,

?.V ASPIDOWECTES SPINIKER A^, — 24-2G. CHELYDRA SERPENTINA ScTlWelg — 27. G-YPOCHELYS TF.MMINCKII A^ ,

— 30. Thalassochelys Caouana FRz.28^ 29 XEROBATES CAR0LINU5



Eggs of turtles PI. vrp

>^i*:

SW''''^

L H Braifotd 8t Co pruit

1-3. CHRYSEMYS PICTA &r — 4-G CH. MAR.GINATA A^.— y-lU.N/vJIEMYS GUTTATA A|^, — ll-H MALAC0CLEMMY5 HALUSTRIS ^
lK-17. &LYPTEMYS INSCULPTA A^.-— 18,19. TRACHEMYS ELEGANS A^.— 9,0-23 PUCHEMYS COHCINNA Ag — M,ZS. PT. MOBILIENSIS A^

26,27. Emys Meleagris Ag.— 28-30. Graptemys geographica Ag — 31-3*. Gr LeSueurii A^



EMBRYOiO&y OF TURTLES PI. VIII

^^;;<i;,«'|»"*<a^

Y7

;,0

.#

Mi

5J

o

^-' 3)

1®%
.?^'iV ^^

;[jaO.*<)' •o*
Clavk Iroin nat' Sonre! on sione H.I. Bradrord ft Co print

OVARIAN EGGS



Emdrydlooy of turtles IX

Clark rFiHTi nai [)ibat I H Brndfortt ft Co prim

Ovarian egc^s



RMBRYOiUOY OF TURTLES . PI. IX

Cloi-k from nai' Ibbouon on smni-

,

I. It Bradrord & Co print.

Ovarian Jicos and egg shells



Embrtoloct of turtles PI IX^

Cl«k S Sonrel &om nat' I,.H Brftdford h Co pnni..

The ovart & oviduct and the abso'rption of the albumen



Embryology of turtles , PI IX.

Clari. & Sonrel tamivaf L H Bradford & Co pnnt

Diagrams of the egg & Embryos of Chelydra serpentina, Ozotheca odoraia and Chrysemys picta



EMBRrOLOGY OF TURTLES Fl IX

Clarlc from nat' L H Bcadfnrd & Co princ.

Sections of the egg and of the embryo.



EMBRYOLO&y OF TURTLES PI IX ^

CUrk from aal' I. H Bradford & Co pruu.

SECTTOHS and SPER-MA]'1C PABTICLES



Kmbkyolugy ok turtles . FIX.

>1

u
.r-^

l^

iiV

%

SoMel 1 Clarlt rrom na( L R Snititi »

Segmentation of the yolk



Embryologt of turtles.

n«tl «: Sont.1 from

H.I. lbb„„o„ „„ ,„„,

Folding of the Blastoderma

L K Br.drord i Co prim



Embryology or turtles PL XII

t^^

'

9. J

<1S

Ĵ
r e.eet!*S4 ;^

rJ'^^

Clark 8t janrrl &«iii LB Bradford B Co pnne

Formation of the Axis of the Body



Embryology of turtles
PI. XIII.

A. Sonrel from nat'
A.J II>'>OUon. on jtoiic L.U BraAFord &. Co print.

Vitelline and allantoidian circulation



Embryoloct of turtles PI. XIV

i-V

y

'\y

\.-

.

X -/""^

-'^.K

jA-

X # r
5onrcl ft CUrk ii-otr A Sonru on t<en»

. L H BrsdFard ft Co prim

Vitelline and allantoidian circulation



Embryologst of turtles PI XV

A Sonrcl from nat.' A.J.Ib'bouon on ston* L.fl BradFord 4 Co print

VlTELLlHE AND ALUNTOIDIAK CIRCULATION



Embryoi.oct of tuhti.es PI. XVI.

irtl It r.lsrk from n»i nrti gii jrjlii i. II Kradrnrd ft Co pniii

VlTKLi.INK AND ALLANTOIDIAN CIRCULATION



Embryology of turtles PI, XVII

CIbpIc & Sdtircl from nat' A.J IbliotTon [..n. Brttarord a Co pnm'

Details of circulation



EMBRYOLOOr OF TURTLES PI XVIII

^*Sii«ai^iiiiai^

Soixrfl k Clark from nat A Stmrei on Jtone
I. II.Br.-idrord ft Co print

Vitelline and allantoidian circulation



Embryology of turtles PI. XVIII

'' j'
-

<'

Clark 4 Sorvrel Irom i\at; I HBradfonl » Co prm

iNTERNAl. CIRCULATION



Embryology of turtles. PI XIX.

a.^ ^^ Cys

Ciark frnm i\.Ti'. Ibboiion on itone. L.H, Bradford & Co pri

Histology.



Embryolo&y of turtles PL XX.

HJ.Garlc from nai' Ibbotsan oi\ stone L H Bradford 4 Co print

HiSTOLO&Y.



Embryolo&y of turtles. PI XXI.
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l^ ; ^ I!

vi"^
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^ ;;. b
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,^- r

ClMk.frOTn n«i- SonrcL .

HISTOLO&Y.



Embryology of turtles PI XXIf.

Cl*rk, from nat' Ibbotson on stone L B. BratJfotd & Co. print

Histology



Embryology of turtles ?1 XXIII

J
CIvk fi-om nal ' IbhoL-ion on sku L.H Bradford & Co. print

Development ok thf. brain



Embryology of turtles PI. XXIV

H J Ciark from nai IbboLron on iinne L H Bradford 8t Co print

.

Formation of organs



Embryology or turtles- Tl XXV.

Clark ft Sunrrl trom nai'. Ibbotson on sU>i>e L. H. Bradford & Co print.

Formation of organs



/ARIATIOn."! OF SPECIKS. PI XXVI

!<-L ^tter .Ucqif;! liurkhardifs colored tlrawir.^''

Ptychemys ru&osa hi



VAPIATIOM.S ok S'HECIF.S PI yjMU

On Sionp lif .Vonrtl afttr Jncqnec BnrUvardl'c cnlorea in I B BrA^far.) & Co |>ri

Ptyckftvtt.^ rugosa A^




