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HISTORY OF ORGA\"S BELONGING TO THE
VEGETATIVE SPHERE. T

/ o O\)'.)“ ."’
-

: e G A

- .r -",\S ok -
_ § 432, THE reasons (§ 49.) which appenr\e&o Justlf:y,‘/ 4
us, .when treating of“ the,, super'or animal structures, in
Seﬁarahng them into *two series: of formations, do not
operate to tlie same extent as regards the organs of the
Vegetative Sphere, for though * in tlie higher species of
animals there is no want of distinet gradation in the vaseu-
lar system, the characteristic ms=dber of this sphere, yety
it is not such as to-establish a difference betweeis inferior
and superior species equally decided ‘with that dependent
on the appearance of a Spinal Marrow, Brain, -and Skele-
ton: nay, the perfection of even the humaw frame is here
less absolutely recognizeable; and consequently, nothing
hinders that we should trace the developement of the’
Systems belongirg to this Sphere in a continuous series
from the Polype t Man:

As 1 conceive that in the Introduction (§. 17. 18.) I have
established the recessity of dlsnnguxshmg between indivi-

dual reproduction and generation, we shall here first treat
VOL. 11, B,

&6

e




.*7_‘

of the Systems subservient to the wpiforrﬂ _eontinuance of
the change of materials in the individual Organism, viz..
the Digestive, Circulatory, Respiratory, ‘and. Secretory
Organs;—-and subsequently, of the organs engaged in the
generation of new individuals; concluding with the expo-
sition of whatever is most important in the organization
and different stagas of developemerit of the latter.

—

BOOK I

o

» . .‘ »
HISTORY OF THE ORGANS SUBSERVIENT 'fo

INDIVIDUAL REPRODPUCTION. =

‘

‘ -
—————

Cuir. L Organs of Digestion.

]

L Ix Avmvars witnour Spivar Marrow axp Brany:

Secrion I, Roophyles.

§- 433. The name alone of this Class sufficiently ex=
presses the fact that the organs of the Vegetative areamore
developed than those of ‘he Animal Sphere; o
oloser examination will still farther convince US “especially
if @ comparison be made with what has been already
(5 515 &c.) said of the organs bére belonging to the animal

of which a

°
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Sphere. But the- Grganization for the functions gven of
this Sphere is extremely simple, nutritive matter being
introduced in general by mere imbibition, the more com-
plicated -organization for the intus-susception of extraneous
matter (organs for biting and masticating) being the pro-
duct of a more advanced formation. The Infusory Animal=
cules, consisting merely of little living animal cellules,
appear to absorb their materials of nutrition through the
parietes of the body, without any mouth. To these nearly
approximate the Medusa-like animals (Berenice, Rhizos-
toma, &c.), which sometimes absorb their nutriment with=
out a mouth, at others by numerous apertures. In the
true Meduse, on the contrary, there is a single aperture for
suction_(Tab. I. fig. IX. A.a.) on the inferior"surface of
the body, tlie cavity of which.in the Medusa qurita leads
by four apertures into a like number of sacs or stomachs
excavated in the gelatinous substance of the body, which,
in a manner almost inconceivable, are capable of digesting
very hard bodies, e. g. small prickly Fishes.* The mouthk
‘and stomach are equally simple in_the ‘Wheel-animals,
(Furcularia rotatoria,) Polypes, (Tab. L. fie. II. IV.=B.
VIIL C.a.) and the ‘inhabitants of Corals and SpongPS,
where, as the Intestine of se~ccal “ndividuals frequently
communicates, (e. g. in the animal of the Pennatula, Sea-
feather,) the whole in fact form but a single arimal in the
manner of the Rhizostoma. In the Actinim,; the mouth,
surrounded by numerous Tentacula, opens’into a blind sac
or stomach perfectly distinet from the mass of the body,
and which empties itself by rejecting its contents, so that
one ‘aperture combines the two offices of mouth and anus.
(Tab. L fig. X. A.d)t '

* Giide Beytriige mur Anat. und Phys. der Meduser, s..16.
+ In the Medusz, the Stomach occupies the base of the pedicle of the
animal; from it & scries of tubes mdiate towards the superior hemispherical
B2
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§. 424, In the Echinodermata, which are already some-
what removed from this Class by the commencement of a
Nervous System, the intestinal canal frequently presents a
more perfect organization. In the Asteriz, indeed, asin the
Actiniz, it still consists of a simple blind sac, which can be
protruded through the single op'eg}ing,’ in many instances
beset by five little teeth, so as to seize fish, shells, &c. the
indigestible parts of which are subsequently rejected.
Here, as in nearly all the inferior genera, the creature
lives on animal food. © In the Holothuriz, the mouth,
according to CUVIER, is surrounded by a circle consisting
of six bones, which, however, are not to be considered as

organs of mastication: besides this, there is also another
cirele of numerous blind sacs around the mouthy which

part of the body, communicating by lateral bmnci'm, and fo :n'lng & compli-
cated network, by means of which nutrim=nt is conveyed directly to every
part of the body: near the surface these vessels are particularly niimerous
and form an absolute lace-work, * In some species of Meduse there is but a
single large mouth: in others, on the confrary, instead oi'a mouth there is
a number of tufted tentacui®, on
uniting wich those in its vicinity, £o a5 nltimately to form four large trunks
le.ding to the stomach, and conveying thither the fluids collected by the
Jittle orifices of the tentacud, of w ‘ch there are sometimes upwards of eight
hundred.. Of the animals thus charactetised, M. Covier has formed the
Genus Rhizostoma, remarking that they appear to be nourished by a kind
of root, and that in the.i, s well as in the other Medus=, the stomach to 2
certain extent supplies the place cf the Heart.

In the Veretilla {Pennatula amomorium), the body of each Polype pre-
sents a little brownish stomach from which proceed five tubes, performing
(as in the Medus®) at once the ‘office of Intestines and Vessels. These In~
testines are at first yellowish snd undulated, but having reached two-thirds
of the way through the animal, they become straight shd smaller, and then
entering the common stalk fo which the Polypes “are attached, diverge in
order to meet the corresponding vessels, and to form with them & net-work
within the trunk. (Cuvie. Comp. Anat. iv. 145.)—Translator,

* TIEDEMANN in .\Tr.rxzncs'Ardtir. b. i h. 2.

each of which is the orifice of a Lttle canal

e
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appear to be salivary vessels. The intelstin“e is tolerably ~

uniform in size ; forms three turns; and is supparted by a
kind of mesentery: according to OxEx,* it usually contains
a black eartlry excrement, and opens by means of an anus
into the respiratory cavity. In the Echini, the organs of
mastication are peculiarly developed, the aperture in the
shell corresponding to ‘the méuth, havinl adanted to it a
very remarkable frame-work with five converging portions
(Aristotle’s Lantern), where each portion (a kind of jaw)
contains a long tooth moved by several muscles. (Tab. I.
fig. XIII.) In the large English Sea Hedge-hog, accord-
ing to Home, a narrow, (Esophagus extends from the
mouth to the stomach,” fromi which again proceeds an
intestine forming two turns:. here the intestine ‘terminates
in an anus opposite to the mouth, but in other instances, at
one side;.it is also .confined within the globular shell by
peculiar vessels and membranes (a Mesentery). (Tab. I.
fig. XIL)t Rt R Oe -

. * Zoblogie, b. i. s. 331.

t In the Sipunculi the alimentary, canal is émall and upiform in its.rst
part, running from one extremity of the body to thepther: it then returns,
making spiral conyolutions around this first straight portion, and mmmahl
by a lateral anus very near the mouth® being altogether 6 or 8 times the
length of the body. In the Asterias, the membranous sa OF stomach
situated in the centre of the body has two ceeca, correspending to each
branch of the body, and subdiyiding info numerous minute ramifications
supported by membranous mesenteries. ~ (Cuvign, Anat, Comp, iv. 144.)
— Translator,

H
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Secrion Il  Mollusca.

o

-
o

A. AcepHaA.

a a

§. 435. Even hére the mouth is still notlnng more than
a sucking aperture, without jaws, tongue, or teeth: in the
Teredo, however, the deficiency of teeth is supplied by
some small detached pieces of shell (Tab. IL. fig. XV. a. a.) H
that of lips by small gill-like laminz about the mouth in
the Bivalvés (fig. VIL b. b.); and lastly,,_,that of the tongue
by the tentacula about thic mouth (§ 98.) in'the Bilani,
and in Oysters, &c. by transverse foliis of the Pharynx.
The organization of the alimentary canal in other points is
very varied. In the Ascidi@; the short tube of the mouth
terminates by a_valvular opening in a large but delicate
membranous sac, (Tab. 1L fig. 1L a. d.) which in some
Tespects appears to be a kind «f crop, and in others & réspi-
ratory cavity. At'the lower part of itis the commencement

“ of the cesophagus which Scads to the stomach, and then

the intestine, The convolutions of the latter are placed
betwean the Gill-hag and the general muscular sac or
Cloak (§. 125.), and are either wholly unattached, or, as
was the case in’a large species examined by myself, buried
in the substance of the liver. The Rectum terminates
unattached opposite to, the second a'perture of the body,
(fig. TIL. IL)

§. 436. According to doma,‘ the mtestmal canal in
the Teredo ,presents some important peculiarities: from
the mouth a narrow and not very long esophagus extends

* Philosoph, Trans, 1806, p. 283,
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downwards into the_ivorm-sbs'lped.body, and there expands

into a cylindrical stomach, of considerable length. which is
divided by a vertical partition into two cavities, communi-
cating with «each other inferiorly, and, according. to the
examination of Hapcuerr, in those species which bore
into’ wood contains a fine ligneous powder. The stomach
terminates in a long and narfow intestirte,” whick first de=
scends, then ascends, runs over the double-bellied muscle
of the boring shells, then stretches aléng the respiratory
organs for the whole length of the body, and terminates at
its. posterior part in the shortest of ‘the two tupeé found
theres (Tab. II. fig. XIV.) 5
. § 437. In the Bivalves, & g. the Fresh-water Muscle,
(Unio pictorum,) the «wsophagus is very short, "but  tole-
xably wide; the stomach and convolutions of the intestine
are placed.in the Fdot, as it is called: (fig. IX. A. IX. B.)
the former, like that of dhe Medusa, (§. 433.) is scarcely
‘ fdmeq by any distin¢t membrzae, but is excavated in the
substance of the liver, and presents several tolerably
large openings of bilia;'y' duets. The intestine makes five
“furns in the Foof dmidst the ovary,“and then as Rectam
runs posteriorly along the back of the amimal beneath the
hinge and above the respiratory’ organs, passing through
the midst of the heart, and opening above the’ posterior
muscle closing the shells, beneath the small tuk2 (§. 125.)
of the Clogk. (Iig. XLs.) This description applies gené-
yally to most Bivalves: in the Oyster, however, the Recfum
does not pass through the heart: in the Pholas, &e. there
is externally, at the commencement of the intestinal canal,
a sifigular cartilaginous style, the point of which passes
through the side of the intestirie, and a pecaliar septum
belonging to it. It is probably analogous to the teeth of
the Echini, (§.434.) or may, perhaps, be eonnected with
the sexual functions. -
; oy g
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farther per“ected in thls than in the _precedmg' Order, ‘the

organs for the purpose ‘ot bemg merely an apf)aratus for

suction, but including also organs of mastication. and of
perfect deglutition. These orgars approach ‘most closely
to the apparatus for suction of the inferior specxes in' these
animals of this Order avhick are _provided thlyproboscxdes,

—as - Buccinum, Murex, Voluta.' The proboscis_of ‘the

Bnccmum tindatim has been Eartlcularl.y.exnxmned by Cu-
vier:* like the tentacula of Snails, (§. 98. 110) it has the.
power of elongating’itself by cirenlar ﬁbre«, and is retracted

by longitudinal ones; its cavity is pq,tt.lx occupied by the aper- . -

ture of the cesophagus, (Tab. IIL fig. IX. g} and partly

by a tongue (fig. IX. h.) beset with hooks or teeth." Tn'

the Snails which have not a proboscls, e g. Helix, lea“x,
Aplysia, ‘the mouth is ‘provided with broad lips ; and inter
nglly there is eitler a kind of horny wpper jaw with several
tooth-like projections; . a8 in the Helix pomatia and in
Slugs (Thb. 1IL fig. VL); or else a similar jaw on each
side of the mouth, . as in the Tmoma, on the authority of
Cuvier.  The tongue naticed in the Buccinum here also
exists, presentmg itself as a small elevation on the floor of
the mouth behind the jaws, and furnished with minute

prickles., The cavity of the mouth itself, into which open v

salivary ducts, ‘to_be hereafter noticed, ‘is usually * very
fleshy, and forms a round ‘pharynx, movéd by several mus.
cles. (\Tab I fig. VIL a. ﬁg X. XL p)* &

L4

. Amwla du Muséum & Hise .l\u!. t, xi. p. M7,

L
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5. 489. . The course’ of *Lhe. iutcsli.nal canal ‘is extrémely
tvarious in the different genera of tii'm'()rder. - It is some-
- > st Ve of ’ Pt 3o % ~ ;
fimes more sm“p_l_d,. at, others more complicated; but always

composed: of distinet. coats; ard, together: with the ‘other

;:a}i'ddmihal' viscera, Hé§'eitliér in the general muscularsac,
(. 131.). ¢, g. in the {Slug and. Aplysia, (Tab. TIL fig.
Vﬂ) or external to- it withii the shelly (§:'132.) . covered
by the-peritoheum like a- hernial sac, e.g. .in the Snails.
(Tab: ML fig. I 1L X«XL) There s no trie Mesens

L tery. 1t is remarkable that here also it is usual to'find the

v

Recttim in immediate juxta-position with the respiratory

".orga_ii‘s. (See §. 434, 436,4317.) The Helix pomatia dnd

thie Skug, as minutely dederibed by SwamMerpaw, afford
- ins'tari‘c_e's:of the mgre simple formation of the: alimentary
canal. In the former 'thq,,oes_o{)};agus descends through.the
nervous circle of the!neck, (Tab. I11. fig. TIL. &) and then?
expands into a membrapous stomach, divided into two

- parts by a slight depréssion, (% b.) and receiving the bile

into its pusteriors extremity (5.) 5 the intestine. then ‘com-,
\, mences, which makes a. turn upon the liver, (fig- II. q.1.)
and run;:ing as Rectum clbse fo the Gill-sac, (fig. ITL.b. )
terminates at the edge of the respiratory aperture. ‘(Fig. |
£) The same description applies in all esential points to

_ the.Slugs and.several nearly related species.  In the Helix

stagnalis, howéver, the stomach differs so farfrom the form
here deseribed, as it is much smaller, and is pravided with
extraordinarily thick fleshy sides. I have rot myself been
able to detect the crop deseribed by Culier as being con-
nected with the cesophagus in_ these animals.® 3 v

’ 4 : a

« i the Onchidium the first stomach is a true Gizzard, very like that of
Birds, perfo-ited at its commencement by twa liepatie ducts, and fined bya
* membrane of cartilaginous consistenee : the second-stomach s funnel shaped,

and furnished with deep longitudinal grooves; and corresponding ridges pro-

jecting at’theifupper part in such a mdnier as must very much retard’ the

\ )

0



~ further developement of the s‘tyle‘ Sfound in I_'?.{,va]‘.'es'. ({3

« intestine : at which point open into it the biliary canals,

{ )

. 10 A °
§ 140, T hie stomach of the Aplysiais peculiarly remark-
able, as.well for the great increase in the complicity of its
structure, as for the manner in which ft'is armed inter-
nally; dn which latter Tespect it appedrs to present a

437.)  According’to Cuvier, thepmr@‘.mpluagus rnn-
ning through the mervous circlé of the neck (Tab. IIL
fig. VIL d.) éxpands into a spacious and délicately mem-
branous. Crop, (g. g.) convoluted in a half spira ‘shape
(something similar to which we have already noticed in the -
Ascidia, §. 435); it then terminates in a narrow but very. -
muscular stomach, (h.) which is furnished on,its internals ©
surface with, rhomboidal semi-chrtilaginous lamine, ‘gg. o
VIIL b3 that appear to_agt like” grinditig teegh, * The
third stomach (i.) is pretty -similar to the preceding one
“and is also armed on its internal surflce with bhook-shaped
teeth (fig. VIIL ¢.) directed fo vards s it 'contra,'cts at its
posterior part in order toform, the”commencement of the: |

(fig- VIIL. f.) foget!xer with a péculiar _ercli?n, .(F;).‘Yb‘ich a
Lere, as well as in several otler gcngra, appears to form the .
prototype of the Pancreas, in the same manner as the blin

3

- B
passage of %000 from the Gizzard': the third storbach is short, cylindn:all.
and cisposed in folds, less deeply, however, than thesecond. In the Pleuro- &
branchéis the (Esophage dilates intos nfembranous erop, at the lower part
of which the bile is poured ip. It communicates by a narrow eardin with the
second stomach, ):'tnlcl: is o Gizzard with thin but muscular purietes.  Th %
third stomach is membrunous, and precisely resembles the plicated stomach . ~
of Rumihants in being disposed in Innge but delieate folds, by means of which
the “wlimentary matter confhived in it §s moulded rito long whitish. conds,
Thefourth stomachgis Membranons like the erop, but smaller.  1tis remark-
able that the Gizzard contiins » Tutrow gn;ow: ru:mlng throngh its whole
Tength, leading from Ellhnﬁrst tée the fourth stomach, and probably subters
vient to a speies of Ruminatios  (Cuvian, duat, Cowp, iv, U8, ) Triots.
dato, . . : p N ) » 3
. ) - B
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cat at the mouth of the Holothuriz (§. 434.) does of * the'
salivary organs.. The subsequent course of the intestine
has nothing very remarkable, making some turns on the
Tiver (fig. VIL k.) as in Slugs, and ending in the Rectum,
(L) which opens into the anus (m.) close to the Gills. (v. w.)
According to CuvIER, the stomach in tite Genus Bulla is
most powerfully armed; fdr thowgh. the rest of the intes-
tinal canal prétty closely corresponds with" that of the
Aplysia, the lamine of the second stomach of the latter
are here found extraordinarily enlarged, and converted into
true calcareous shells. These were long considered as
actual shells, and distinguished as a néw species (Tricla).
Tt is singular to find in this'instance the internal surface of

the int,t;.gtine with the same posver of secreting calgiureous }
matter as the external surface of the body (§. 121-24.); in
the same manner that yme is deposited by Zoophytes, some-
times internally, at othcvxtemally. These laminz are
here three in number, “neagly o/ this shape a)D; and as
they are connected together by strong muscular fibres,
must possess considerable p'ower as stomacal jaws or grind-
ing teeth.” " v . @

.
.

C.  CEPHALOPODA. e

§ 441 In the Sepiw, and pacticularly in the S. octo-
podia there is, as in most Snails, a thick fleshy pharynx,
(Tab. IV. fig. 1L a.) which, in proportion to the bulk of,
the anjmal, is here of considerable sjze. It lies in and in

front of the ring-shaped cartilage of the head ; and exter-
nally (not internally, as in the preceding Order) is armed

with two powerful horny jaws, of the shape ol a parrot’s
bill, but not articulated to the cartilage of the head, TLis

A ) -
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bealk?, consi§tin'g of a superior gnd ifferior portions, (Tab.
IV. fig. X. a. b.) is possessed of considerable muscular
power, and is surrounded t)y a fleshy funnel or-lip, aswell
as by the circle of arms. (§. 135, 136.) Tahe mouth con-
tains a small cartilaginous tongue, which; as in the pre-
ceding Order, hat but little motion: the salivary ducts also
dnscbarge. themselves here. The cesophagus (Tab. IV.
fig. II. W ﬁg. XIIL e¢.) is rather narrow ; 'passesthrough
the camlagmous’mng of the head and the nervous circle
placed there, and in «the natural position of the animal,
when the mouth, as in the Echini and Asteriw, is directed
downwards, runs un’wards ; it then enters the cavity of the
abdomen formed by the speritdneum, and, in the Sepia
officinalts and loligo, expands into a spagious fleshy st stomach,
leadmg by a rather narrow .aperture to a second expanszon
at the commencement of the mtcstm;?, having ﬂP’Pe“ded to
it a spirally convoluted corcum,_igto which, precisely as in
the Aplysia, (§. 440.) tkNbilegs difcharged.* |

§- 442.  'Fhe stomach of the S. octopodia, however,
comes nearest to that of the Aplysia: thé oesophagus in
the same_manner L’([)dl'lds ato a large crop-like cavity ;
;hen agam intowa second, but xmperfectly separated from
the true fleshy stomach, which terminates in the intestinal
canal, Mnd at the same time has appended to -it the usual

spiraj-shaped coecgm.  (Fig. IL'i k. L m.) The intestine

itself in the Sepiw is neyer attached by a true mesentery :
it*is included; together with the stomach, in the delicate
sac formed by the peritoneum, and is usually of no great

-

* The spiral Ceecum Yorrgs one turn anda half, and is provided igternally
with a spiral valve, which forms mnm.ruug.uud closely approximated convo-
lutions. In the Calmur it {prm® a long sac with thin parietes descending to
the bottom of Jthe ubdomen, without any truce of a curve or “of transverse
folds except )u st at its origin, (Covies, Mea. sur les Mollusques. 1817, 4to. )

—*runslator.
. .
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length. In the Calmaf it is broad, and, like tlfe Stomeach,
has longitudinal plicz on its internal surface. (Fig. XIV.
t.) It here-no longer forms convolutions around the liver,
and ultimately serminates by a fsee extremity, nearly as in
the Ascidia, (§. 435.) within the large funnel-shaped aper-
ture (fig- I. a.) at the fore part of the neck, which serves
for the discharge not only® of exerement, but, as_we shall
hereafter find,® of ova, semen, and the black*fluill peculiar
to these animals. As to the latter, it is the product of the
membranous sac lined internally bye a villous membrane ;
and, in the S. officinalis, is situated at the lower part of the
abdomen, but somewhat higher near the liver in the Calmar
(S. loligo) : in the former, *as well in the S. octopodia, (fig-
IL q.p) it emptieg itself by ,a distinct excretory ‘duct of
some length; in the latter it gpéns by a short canal into
the oriﬁce‘of the rectfm. (Fig. XI.V. g i)

- ..‘. I. ..
" Secrion IIla, Articulata. . ..

A. VERMEs. A

§. 443 It has been already mote than ‘once ngt:iced’, that
the inferior species of this Ordér converge towards Zoo-
hytes in the same mauner as is the case in the Acephalous

Mollusca in certain instances, and, as may ‘probably be

still snore clearly shewn, by the exdmination of species

already known, on by tie discoxery of new ones. Intes-

tinal Worms, for instance, miglit fréquently be considered

as true Zoophytes; an idea confirmed by the "structure of

their nutritive organs. The mode of taking in nutritive *
. . o,
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matter is usnally by apertures adapted for suction, or even
(as in the Rhizostomata, §. 433.) by several such: in the
Hydafid, for instance, commonly found in the brain of
Sheep { Ceenurus), there is a limpid bladder,having attached
to it several bodies or necks, capable of being elongated or
retracted like the horns of Snails, each of whieh has a head
provided with faur sucking apertures, surrounded by a cirele
of hooks. As in these animals there is ‘no longer any
intestine, prope:ly so called, we may either, as already
observed, consider this structure as similar to that of the
Rhizostomata, or else view each of the bodies attached to
such a bladder as an individual animal, deriving, like the
animals of the Pennatula, (§. 433.) nutriment from a
common source. The approximation to the lowest genera
wof Zoophytes (§. 433.) isstjll more evidenty when, as in the
greater number of Intestinal Wonas, the swhole surface
presents itself as an organ ofv ghsorption of considerable
activity.” N ek -

§.- 444. These animals, as we have already remarked,
have no intestine, being, in fact, nothing more than a sto-
mach with several openingg for the admission of food. It
is interes'ting te mark the mannercin which they gradually
“advance towards a,more perfect organization. First, the
bladder or stomach becomes smaller, and has only a single
tuve for, suction opening by four mouths; as, for instance,
in the Cysticerus pisiformis, which I have occasionally
found enclosed in distinet membranous sacs, in vast numbers,
between the uterus and rectum of the Hare. In other -
species the neck or body is longer, disposed in transverse
plice, and jointed, with a bladder appended to the posterior
extremity : such is the case in the Cysticerus fasciolaris,
which is very common in the Liver of the mouse, and like
‘the former is contained within a sac formed of the organ

F * Ruporrit, Entoroorum Historia Nat. vol. i. p. 275
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in which it is lodged.®. Here} as in so nian¥ instamces
among Zoophytes, the anus is wanting. Next come the
Teeniw, in which there is a head*with a jointed body; often
of extraordjnary, length, the heaq itself being prm_'idg,d with
from two to four sucking apertures, as well as with a pro-
boscis armed with hooks. . From'the sucking orifices run
‘fine canals, more like vessels than intestines, connected
by little transwerse vessels, and frequently thitedl in their
course through the body sg as to form twe instead of four.
It has not yet been satisfactorily detgrmined whether there
be any anus ; but this much is certain, that in these animals
nutrition is effected not only by the intestine, but also bi'
absorption from the whole sufface of the body: s whis
§. 445. On the other hand, the organs of digestion are
more peflect in the Ascarid®s anll several similar species.
The aperture of the emouth is simple; occasionally sur-
rounded by little tubercles, but still a true sucking orifice.
The intestinal canal, vhicli is o@pretty uniform size and
tolerably wide, runs through the whole length of the’body,
and terminates® in an anu§ at its posterior” extremity; &
form of ofganization in which.)xey evidently approach tg
those species of Worms, that do not live iy othér afimals,
In the Lumbricus terrestris, for instance, there is a sucking’
orifice as in the Ascarides; posterior to it is a fitshy pha-
rynx; then, in succession,—a narrow miophugns;. a sotll
dilatation; a fleshy roundish stoma®h, precisely like that of
e certain Snails, e g. Helix stagnalis, with a hard lining
. membrane that easily separates; and lastly, an intestine,
usually of an or.mge-refl colour, with many transverse,
plice gnd a Jongitudinal ridge,—conneeted, as are also the
stomach and cesophagus, by meang of numerous transverse
ligaments to the integuments,—and terminating‘in an anus
at the fosterior extremity of the body. (Tab."V. fig. I
o Oxex Zoslggie, b. i, s, 144, *

LY . . o
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& IF:) In‘the Leech (Hirudo medicinalis), the sucking
orifice is triangular, with little sharp edges for the division v 3
of the skin: attached:td it is a strong fleshy pharynx,
which is the principal agent in sucking blogd; next to this
follows a long and capacious stomach with thin membranous
sides, pretty closely connected to the integm'}_:ents, and
divided by several septa into ‘large cells communicating -
with eacll otlfer by oval apertures. Somewhat more than
midway down the body the nagrow intestine arises from
this stomach by a small and fuunel-shaped valvular opening:
it runs backwards between two imperforate sacs appended
to the stomach, and terminates in a minute anus placed at

| the superior edge of the posterior sucking dise.* (Tab. {:}

V. fig. VIIL) These organs are still more developed in

the great Marine Woris, ¢ ¢. the Nereis; where the
mouth, or pharynx, which can be protruded like the sto-  _ °
macal sac of the Asterias, presents small horny teeth,
placed in opposition to gach othery with a lateral motion,

. and oceasionally also small ececa appended to the stomach
(Tab. V. fig. XIIL): the latter exist in great number in
the Amphitrite aculzata, bejag found in pairs in ‘each joint
of the body, ramifying, however, still farther, and being
mutually connected.t |

¢ The slowness of the digestion of this animal is remarkable, blood bc?ng
found to remuin unchdiged in its stomach for months. Something similar
may be remarked in many of she superior cold-blooded animals, It must
also be considered s an approximation to the inferior stages of organization,
thut the Lecch should more frequently discharge its excrement from the «
~mouth than through the narrow intestine, (BLUMENSACH Handluchs der
Veryl. Anat, & 177.) - . : f 3
4+ Mszcxer, Translation of Cuyvies's Comp. Anat. vol. iii. p. 167. and k
Oxex Zoologie, b. i 5. 375, ¢

: |
t Tn the Amphinoma capillata and fetracdra there are in succession, ina
f¢shy moss of the mouth o proboscis, & narrow csophagus ; a stomach

. - V 0




o B. Crustacea.

§. 446. The organization of the alimentary canal is much
more complicated in this than in the precedmg Order, and
remarkable from the 1mportz1nt fact of the develapement of
organs of mastication (jaws) snmulr.aueously with t.he lower
extremities, and in every fespect in most intimate connec-
tion with them. In the description of the lower jaw of the :
superior Classes of Animals I have already noticed the rela-
tion between, the manner jn, which it is compo&d of two
lateral rami, and the structure of the j jaws in the Arnculata.
(§. 204.) If we cariy our e‘camm'mon still farther, "1 think
it pthSlble to prove, also, that tlie lateral motion of the jaws
in the Arfjculata corre§pouda to a still lower stage of orga-
nization, in fact, to theostructure 6f the bivalve shells.
Thus, in some vermiform Acephala (Teredo, §. 435.) we
found moveablg shells acting as jaws; with these the lateral
Jaws or teeth of the Nereides -§. 445.) completely com—
cide; and these again, as their jaws ‘are horny, form a
transition to the larve of ‘perfect Insects, Caterpillars, whick
are in many points related to them,==dnd by that means
pass into the superior Orders.

§ 447. In Crostacea we find similai jaws with lateral

enormously dilated, with sacculi like those. of a Colon; its folds being fixed
by a tendinous Jine situated on the ventral surface, and occupying the-Mpper -
two-thirds,of the length of the body ; and then a short but capucious intes; :
tine. ln the Lumbricus marinus there is not any ﬂuhy mass of the mouth :
the mso;)hngus extends thmugh one-eighth of the length of the Animal : thE
stomach, which is more® dilated, occupies one-third - ;eitis of a’ beautifol -
yellow colour, its surface being arranged in lozenge.shaped sacculi, with the
divisions between them marked by vessels of a bright red colour. (CuviEs,
Comp. Anat. iv. HO ) - Translator :

VOL. 11, C
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motion, though here we may divide them into two kinds:
I\'Ianhibulw, which, from their size, s'treng'd}, Hardness,
and resemblance in shape to grinding-teéth, appear to y
correspend with the moveable shells of the Teredines and
teeth of the Nereides; and Maxille, which appear to be
formed merely by the continuation of the legs towards the
opening of the.mouth. 1f we examine these parts in the:
Cray-fish { Astacus fluviatilis ), we shall find that the mouth,
which, as in the Echini and Asterias, is turned downwards,
presents a small longitpdinal fissure, or rather an elongated
triangle, (Tab. VL. fig. I a. seen from within,) having at

its anterior extremity two strong Mandibule, as large as

peas, with teeth on theiy inner surfaces, and elongated
internally into a bony style on each side, moved by a
strong muscle attached to the dorsal plate. At éach side
of, and diverging from, these Mandibuls is a series of six
pairs of Maxille; the innermost of 4vhich is mérely a thin
hl'nina, whilst the  outer.aost, on ““he contrary, is strong,
and in form recisely similar to a leg of the animal. (Tab.
VL fig. VIL) 'Internally, these Maxillz, Hke the legs, (§.
J14.) ard elongated into torny laming, which, in the two
Targest of the Maxille, have Gills attached to them, like
those of the legs. Above the mouth, also, there is a fleshy
projection, or lip; all the jaws, too, Mandibulz as well as
Maxille, support small Feelers (Palpi), which, on the
three largest of the Maxille, are very large and jointed :
they appear %0 serve the purpose of touching or exawining
the food, and, in so far as they ascertain its sensible qua-.
lities, may perhaps be' viewed in the light of organs of
tashe.® At least, o7 all the species of animals hitherto con-
sidered, there are none in which the existence of that
gense is more probable than here, because of ‘its, intimate

' » We may either congider such Feelers as tongoes around the mouth, or
the tongues of the superior animule us similar organs within it.,
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connection with touch ; which justifies us in supposing, that
the same developement of perfect extremities, which is
accompaniegd by the presence of organs for the latter, may
also be attendegd with similar results as regards the sense of
taste. (See§. 103, 104.) The description of the'organi-
zation of the organs of mastication here given is applicable
in the most essential points te ofher Crustacea, though
there are occasional variations, particularly it the' form and
number of the Maxilles, thus, according to CuviEr, a
Molucca Crab has five pairs with Jarge feelers like legs,
and terminating in nippers.

§- 448. The (Esophagus of the Cray-fish is generally very
short, (Tab. VL fig. V. a.)eaiid formed By thin membranes ;
it quickly expands into.& very large membranous stomach,
which, rifore particularly at its upper part and in the region
of the pylorus, issupported by a peculiar bony frame, and
by the sarhe means rendered more capable of bruising the
contained food. This rcmarkable/nechanism cotisists of five
flat bony masses, moved by muscles supposed to be volan-
tary; to them ave attached on the inner side three larger
and two smaller teeth, surroun ing the pyloric opening of
the stomach (Tab. VI. fig. VL. a. a. a b..b)3 an’ organi-
zation, of which we find traces in the mode in which
the stomach is armed i several Mollusea. (§. 340, 437.)
The remark already made (§. 440.) as to the similarity of
the lining membrane of the stomaéh and the common inte-
guments, in'so far as both are capable of secreting calca-

- reous shells, is still more applicable here ; for in this ease the

bony matter and teath of the stomach'are included, together

with the external shell, i the annual'separation and rege-

neration of these parts. « Home (Lect. on Comp. Anat.)

supposes thiat the round dises (§. 1487) which ave found at

tha% time at each side of the stomach admit of being rubbed

against each other, like those in the stomach of the Bullm
c
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this;u however, is not probable, inasmuch as they are only
temporary ; and, according to OKEN,* are thrown off at the
same time as the old coating of the stomach. ,The intes-
tine is not fixed by a mesentery : it extends from the pyloric
end of the stomach in the form of a straight and narrow
canal along the bady to the anus, which is placed below the
broad terziinal plates or scales of* the tail. The same form
of organization, according to CUVIER, prevais pretty gene-
rally through most of the corresyonding species; in some,
however, the stomach is merely membranous, and provided
with small teeth. '

L

[R20'C A

C. INSECTA.

§. 449. In the varied Genera of this Order we find
almost all the forms of 4he alimeatary canal already de-
scribed, as well as a multitude of new and peculiar forma-
tions. The organs of mastication, deglutitien, and suction
here present such remarkanle differences, that tho arrange-

- ments of moderp Systems of Entomology have been chiefly
founded upon them. We need here notice only the most
important varieties by producing a few characteristic
exaumples; it is interesting, however, to remark how the
orgaflizatign of the appavatus for taking in nufritive maf.ter
forms a complete series. Thus, Scorpions, Spiders, Mll!*’--
pedes, &c. are related to the Crustacea, not only with
.regard to their general form, but also by the mode in which
they. take their fooq, #he developement of powerful grgans
of mastication, &e. In this patticular, Beetles, Orthop-
tera, and Neuroptera npproach nearest to these Gnathaptera.
In the Hymenoptera we already find the animal deserting

* Zoologie, b, .+ 5. 393,
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the coarser kinds of .food; living chiefly on juices, and, in
this respect, approaching nearer to the true acrial nature
of the mast perfect Insects. In them, also, we again find
the same'mode of taking in nutritive matter as in the lowest
stages of the animal, kingdom, viz. by means of organs of
suction, which here, however, are combined with organs
for mastication. These organs of suction m‘e,'chllxmme
developed in*the Memiptera and Dlpbera, and in the But-
terflies, which are almost*wholly independent of solid nutri-
tive matter, present themselves in the greatest perfection,
and without any addition of teeth, &c. In their Larye,
however, we find a repetm,on of the:inferior organization;
and Caterpillars are, conscquentl}, provided with powerful
Jaws. The Aptera-among Insects appear to bear’the same
relation to the external surface of other animals as the
Intestina] Worms to-the inner surface of their alimentary
canal: so, likewise, they resemble them in the mode of
taking their food, and hava organs of suction armed with
hooks, &c. & 3 I

We must next consider th~ different organs employed
in taking food, and then the's ‘varied forms of the alimen-
tary canal, as well as of its mode of termination. I may *
first, however, remark, that in this- Order of Animals
nutrition by vegetable substances is mucb more comon
than in those below it. ,

[




22

NAL Organs of Mastication and Suction in Insects.
P e / »

§. 450. q"i‘he type of formation of the jaws in Insects is
essentilly the same as in the preceding, Order : they are
usually moved by strong bundles of muscalar fibres. Here,
also, they move in the same manner in a horizontal plane;
and in the same manner a division may here also be esta-
blished into Maxillee and Mandibule; nay, in the Wood-
louse (Oniscus), there are sd%mpmrs of Maxille : and
in the Spider, as in the Cray-fish, the lower lip is wantingy
—a part which is found in all other Insects with jaws.
Feelers or Antenn (probably organs of taste) are also
found in Insects, according to CUVIER, being absént in the
Julus only, Here, howeyer, they dre placed only on the
Maxillee and upper lip.* (Tab. VII fig. XX. A.b.ec)
The Mandibule are rarely wanting, as is the case in the
Ephemera; and the Maxilld in the Ricinus. 2

§. 451. Among the Gnathaptera the Spiders are re-
markable for having strong Mandibule armed with a move=
able curyed tootl (Tab. VIL fig. L IL), which s perforated
by a.caral conveving venom. The Maxille are very
small, but have attached to them long leg-like feelers;
which, according to TREVIRANUS,{ are spoon-shaped at
their extremities in the male, and serve to excite the temale
organs. In the Scorpion, the process of the under lip,
which is usually called the tongue in Insects, is provided

» According to TREVIRANUS, (Ueber .{,,.:...m B'au der Araghniden, s, 2,)
however, the nipper-like feelm"g‘_ the Scorpion are placed on the Mandibulw,
and not on the Maxills, v

.f Loe. «its 'p. 335, ‘

LS
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with a kind of lingual bone., (Tab. VIL fig. IX.) In the
Orthoptera, e. g. the Cuckroach (Blatta orumtal;s, ) the
Mandibul=are pretty strong; tfne Maxille are less so, and
are provided with feelers; there are also an upper and a
lowerdip. These organs are most particularly developed in
Beetles; except that occasionally the Mexille are wanting

* in the larva state: the Mafdibule are frequondy of ett;a-

ordmary strengtth, as in the Cerambyx teator ; orel ng'.?wd in
the form of antlers, as in the Stag-beetle ¢Lucanus cervus).
The jaws of most Neuroptera, e. g. the Libellulz, approach

, very closely to the lateral halves of the lower jaw in the supe-

rior animals: for here each Mand:bula fas a long, curved,
and sharp tooth anterior posteriorly a crown-shaped
projection ; the Mayillee being also provlded with long and
sharp teeth. The lower hp, aiso, is distinguished for its
size, covermg the organs of mastication like a mask, and
being so moveable in the,Jarva as to serve the purpose of

an organ of prehenuon In all (hese genera the name of
- Tongue has beep given to a membranous elongation of the

lower lip : it deserves this name clneﬂy in some Orthoptera

- being there placed,below the op.ning of the pharynt, and

not serving merely for aw organ of suction, as in this Order
(See Tab. VIL fig. XX. A.d.) .

§. 452. In the Hymenoptera, (e. g Bees,) o which
some Neuroptera (Panorpa, Ephemem) appear :to form
a transition, the eylindrically rolled tongue  is - elong'awd
into a Sucking tube,* over which a perfect internal an
external sheath are formed by the elongauon of tho
Maxille. The Mandi
spoon“shaped, and unarmed, being nd Ionger used in' mas-
tication, but rather”as wéapons, &ec.; the proper cayity of
the mouth ‘being wanting generally i m those Insects which

* TREvIRANUS, on the Suction of Insccts, in the Essays of the Wettera-
vian Society for Zoology. !

still remam, bt * are" morc'
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“fc’ka;,'as op;ibsed to tlmé;e.whi‘ch-masﬁédte. ':E\;gn where
the:tongue is not elongated, the opeflinfg.of the pharynx is

found below it; .and, cofiseqiently, it cannot act as a .
tongue, vroperly so called. . The Mandibule of the Larvee, " . °

‘of this Order act, however, as true organs of mastication.
~ The structure is nearly similar in the Diptera, and
Aptera, i which a proboseis, apparently represemin&ltlie

‘elonguicd lips, contains a sucking tube, axd sometimes,

t as.in Gnats, sevaral penetrating points in addition. In
the Larve of the former (Diptera), there is an apparatus
for chewing, composed of two jaws; nay, in the larve of:
those which live within the intestines of other animals,

(e g. in the larve of (Estrus aﬁizcommon in the Horse’s

_stomach, ) there are, as in many Intestinal Worms, (- 152:)
little hooks on the head, 'by means of which the animal is
enabled to attach itself. Lastly, in the Butterflies, 11".3 only
one of these organs which remains is a flat and spirally-
rolled tongue or sucking wube : it is only in the larva state
that we' again find either powerful Mandibul® (Tatf' VIL

fig. XI. a.), dr else small and almost proboscis-like rudiments

of Maxille and a lower lip. 2,
2 " ' L
. 3 "
3 : l:.l., .
i G e Gl L

§ l{ere first notice the intestinal canal of th.? g
Axachuida, ‘which, in accordanceswith the mode of mutri-
tion,  differs remarkably from  that of other Iﬂ%e.ﬂs-
Accasd o to Tmf.vn:.:\x us,* the USsophiagus in the S.plder
is ght, small, and with thin coats: it communicates,

* Ucher den intern Bay der Arachnidens

&

‘
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with four "blind stomagh-like pouches® in the ‘tliorax,” and
then runs towards the posterfor part,of the bady, “where it
* disappears din a delicate web ihseparable from tire fatty.
substance around. (Tab. VIL fig. I.) It‘is probably at
this point that the nutritive matérials pass imiediately Tnto

 this fatty body, which wefind in most Insects (fig. XXIIL). '

“1_ as a kind of mesentery or*omentum, in wkich t:ase m‘!i_te-
. riuL£re deposited in the form of little globule oi™fat or

L8

o

-

chyle. This deposition of fat from the intestinal canal is
still more distinct in the Scorpion ;.for here, according to
TreviraNUS, five vessels, (fig. 1X.) comparable to the
lacteals in Man, arise from each side of the stomacl’f: and
are diffused through the fatty bedies.t

. .
‘. - .

"» Similar blind nppenda&ea to the intestinal canal are tolerably common
in Insects, and appear to beof the same natyre as the Cosca already noticed
in severul Mollusca, i. e profofypes of the Pancreas.

. K

Ly

+ In Scorpions, the short (Esopfiagus is ‘succeeded by a cylindfical elon-
gated stomach, with€our-pairs of lgteral branches opening.nto it, and receiv-
ing the hepatic vessels, which are composed of an infinite number of rounded
glands, usually filled with a thick browy fuid: The Duodenum is shorter
and more eapacious than the Stomach, and separated by valves, as Well from
it as from the Rectum : at its lower part open into it two lateral branches,
which are probably chyliferous vessels. In the Onisci, the (Esopliagus is
wide, but short : the Stomach is long, occupying more than threeJourths of
the body, and is distinguished from the (Esophagu§ only by its greater dia-
meter. The Rectum is smaller than the StSmach, and is sepgrated fram it
by a valve very distinctly marked externally. According to 'Cuvizm, the
hepatic vessels are four principal trunks inserted close to the “termination of

“ the (Fsophagus. The characteristic of the alimentary canal of Spl’(]em 18 its

ramified structure : - the (Esophaius has two lateral branches ; the Stomach’

four ; the Duodenum and Rectum are also raiffed. The Stomach is the
only dilated part of the canal ; itg shape is quadrilateral, the branches arising
from its sidess The hepatic organs, consisting of an infinite number of little
glands dontaining a pecuhay, thick, brown fluld, are attached (o the branches
of the alimentary canal, and occupy thesgreater part of the abdomen.
(Mancer De Sgares, Mim. du Meséum, ¥. 63.)— Translator,
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§- 454.. We may take the infestinal canal of the
Dytiscus’ as a ispecimen of its strueture in. Beetles, the
more so, as, according to’ CUVIER, the Genera Carabus
and Cicindela are similar in this point. Asis the case in
man'i' Insects and several Genera of the Orders already
described, the (Esophagus expands into a‘crop-like cavity,
andthen . $asses into a.small rodndish muscular stomach, ,
(nearfyhs'in certain Mollusca and Vermes, §. 445.) which
is beset internally: with little horny teeth, and is chiefly
devoted to the object of dividing the food. Ramponr®
distingnishes this by the name of the plicated stomach.
Next to it follows #long piece of intestine, the first half
of which is surrounded externallf: with shaggy appendages
(probably small secreting Coeca, §. 453,), whilst the lower
is smooth and formed of thin ‘membrane. Both together
form the true stomach, which, according to .RUAMDOHR;.
comprehends the whole extent of the space to the insertion
of the biliary vessels to be hereaftér noticed, and conse-
quently, in mdny instances, forms by far,,thg'-*largest portion
of the alimerit;iry canal. *Next follows a simple _small in-
tastine of nearly equal “length, which, in the ldst place,
terminates in a - distinct large intestine with long blind
appendages, the nature of which will be considered here-
after.  In the Larva these subdivisions of the intestine are
less strongly marked: the whole canal appears shorter in
progr‘)rtipn -to the Body : nore uniform insize, like (tlnnt of
Vermes, and provided with a longer eecum.f

\a A v s b & ’
"o “WUdber die Verdawungswerkzenge der-Inschten.  Halle, 1811.

t As regards the Intestindl Canay, the Coleoptera muy be arrariged n
two divisions, according to the shsence or (presenca of a Gigzard,  Of the
former kind are Curenliog Cerambys, Cebrio, &e. where the stomn‘ch is
immediately continuous with the CEsophugus, and is succeeded by a Gizzurd
with six firm corigceous lamine projecting from ity internal surface.  In the
Carabi, Cicindelm, &e. the Stombeh opeik luicruyy from the (Esophagus,
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_ §. 455. In the Orthoptera, e. g. the Grylli, we gene-
rally find in the Larva, as well as She perfect Insect, & sh?rt
and straight ‘intestinal canal, a fact which perfectly 'corn-
cides with the veracity and rapacity of these animals. "1 h.e
(Esophagus first ‘expands into a crop-like cavity, which is
followéd by a small, roundish, muscular stomach, plentifully
furnished with horny teeth on s internal® surfa..s 3 mext
comesa circle f little ceca,® or, as in some Speciés, a
heart-shaped expansion with large folds 4t its' inner and
upper part; and lastly, a narrow gut-like stomach. (Tab.
VIL fig. XX. XXIL) On account of this complicated
structure, which is pretty closely imitatpd in the ruminat-
ing Mammalia, and alé from ‘the results of numerous
observatiops, the power of ruminating has been ascribed to:
these Insects, I have myself frequently seen their jaws
in active motion, though not employed in eating. M. D
SErRES,+ however, conceives that the organization of their
intestinal canal is opposc’ad ta the idea of their rumination.
- In the Neuropte@, .which are generally rapacious, and in

which we i.'ound the organs of mastication so powerful, we
find the intestinal canal short, “as compéred with the body,
i. e. nearly of the same dength with it. Fhe (Esophagus;
terminates in a muscular stomach provided with little horny

" -

and is followed by a Gizzard of consideruble size, but without having inserfed
into it any ceeca or hepatic vessels.  In the Coleop'tem without ‘a Gi%zard,
e. g. Scarabeus, Geotrupes, Chrysomeles, “&e. the narrow ~(Esophagus
opens into & small stomach, which, like the Duodenum, is covered by bepatic
vessels. The Genera Tenebrio, Blaps, &c. differ from the latter only in
haying an additional portion of small Intestine interposed between the »

Duodenwm and Rectum. (M. D Serres Manefes du, Museum, v. 143.)
— Translator.

* In an excellent Essay on the Organs of Digustion in Insects, (Annales
du Musewn: d" His. Nat. vol. xx.) MARCEL DE'Senngs calls these Cesca the
superior biliary vessels. ’

t+ Loc"eil. p. 365,
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teeth; then follows a loug;md- membranous stomach, which
is immediately succeeded by an expansion forming the
commencement of a large intestine of no great length.
In the-Larva the whole intestinal canal is proportionally
wider; but here more particularly the proper and peculiar
character of the iarge intestine is displayed, inasmiich as
Wg*ﬁnd'fé"t it the seat of the respiratory organ, (little gill-
lamitti, fo be hereafter described ;) and cdnsequently dis-
cover ini this portion of intestine a repetition of the pre-
ceding formations, where the intestine either opened
immediately into the respiratory cavity (§ 434 436, 439,
442), or the anus was closely connected with the Gills or
respiratory cavity. In thé Ephémera, the perfect develope-
ment of the body, according to Cuvinz, is accompanie'd by
an extraordinary contraction “of the intestinal c:mals_ its
functions ceasing almost completely,: the animal no longer
taking in any nutriment. Nay, in the Larva of the Myr-
meleon formicarius, (Arvt-Lior,) the stomach isa blind sac
closed inferiorly, as is the case in many Zeophytes-

* + The forms of the Stomach and’ Intestinal Canal present consid.erublo
varieties in the different species of Orthopters. In Acheta and Gryllo-talpa
the Stomach is shaped like a bag-pipe, and situated at the side of the (E50~
Phogus, com municating with the Gizzurd by a narrow cervix. The Giszard

13 very large, and corresponds to the insertion of the catea, or superior hepatic

vesscls, s they nre called by M. De Senees.  In Locusts, the Stomach i
immediately qontinuous sbove and below with the (Esophigus ‘md.me Glf’
zard.. The latter,is still very considerable, and, as in the.former €256 =
placed immediately above the insertion of the s, which, at theiy un-
attached extremities, terminate in secreting vessels. In the Acheta and
Giryllo-talpa the inferior hepatic vessels open into the Duodenum b{ a com-
mon trank. .

In the Genera Gryllus and Truxalis, where the superior hepatie vce:s‘cls
{mv more developed, the Gigzand is pmpurtionnlly diminished in size.  The
inferior hepatic vessels here form long eapillary cannls which adhere to the
parietes of the Duodenuin.  Inthe Genera Muntis and Blutts, the Stomach
is immediately continuous wich the (isOphiggus, and the Gizzurd, whichis

2
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§. 456. As to the Hymenopfera, the organs of digestion
in Bees are important, not merely as such, but aldo as
organs for the preparation of hon¢y and wax. The slender
(Esophagus opeps into a membranous crop, in which appa-
rently the nectar that has been sucked is converted into
honey, and then thrown out into the calls of the comb.*
This honey-stomach is succeeded by a contracted, portion,
and then by the true stomach, which, exténdil.”g’-?'}’-‘fﬁe
insertion of the gall-vessels, exceeds the fisst in length and
breadth. It is probably in this seegnd stomach that the
wax-meal (bee-bread) is converted into the Wax which
escapes through the rings of the abdowmen ; it is collected
as pollen from flowers, is saécumulated in a fossa on the
thigh, and after having been mixed with some fuid, is
deposited Tn the cells partly for a Supply of food, and partly
for the formation ‘of =wax.t The small intestine which
succeeds is" but short, and terminates in a large intestine
of considerable width and containing five little elevations,
which are probably excretor; organs: these elevations may
be ranged with'Te Gills ¢ontained in the Parge intestine
of the Lawva of the Libellulw, +(§. 455.) and shew the con-,
nection between the functions of secretion and réspivation.
In the Larva, the intestinal canal is much .more simple,
consisting almost solely of a broad sac-like stomack, from
which, as in the Ant-Lion, there is no communication”to
the intestine. . Tk

*much developed, is attached to it laterally. The remaining.parts of the
alimentary canal, which generally consist of a Duodenum and a Rectum,”
are muck more uniform in size and stracture. ~@1 Dr Sganes Memoires
du Musewn, v. 106.)— Translatos, 3

- ’

* SwAMMERDAM Bibl. N;u:p. 162, »
t SraeNcEL's Briefe ucher Botanik. Th, i. s. 336.

n a ~
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§. 457. - In the Hemiptera, e. g. Bugs, there are usually
two stomachs, ‘the posterior of which, according to Ram-
pOHR, has annular bands upon it, and is composed of four
half-canals. ~ Besides a small, there is also a large intestine
of considerable size, which generally has a ccecal appen-.
dage to it. The intestinal canal of the Tettigonia plebeia,
as described by Mecker,® is very singular, the second
ston@dh tleading to a long canal, which u!timately termi-
nates in the first. In the Diptera, e. g. Gnats, the intes-
tinal canal is of tolerable length, and the most remarkable
part of it a sac-like appendage to the wsophagus of consi-
derable size, whizh, probably, is accessory to suction
(5. 452), and usually contains' little air-vesicles. In the
Larvee, which are provided with jaws, this appendage does
not exist. In the Larva of the Cheese-ﬂy,’SWA'slMBRDAM
found a roundish muscular stomach, ‘ollowed by a ci}'cle of
four ceeca, a long gut-like stomach, and an intestine of
uniform size. . 9 A 4

§. 458. In the Papiliones, which, in every stage of their
developement; live solely on vegetable rﬁ'a.t'ier, the intestine
is narrow and does rot materially exceed the body in lfngth-
Here also we find a sac-shaped appendage at th? s.nde of
the wsophagus, frequently containing air,+ and f"“"“ to
that found in the Diptera, as an agent in suction : next
foilows a roundish stomach interrupted by many transverse
folds; tl‘lﬁll a cylindrical stomach; and then the small in-

testine, which ultimately terminates in a large one of con- °

siderable width, and generally provided with a ewcum.:
_(Tab. VIL fig. XVL) It is remarkable to observe how

* Beytrige zur Wergleichend Anatowie. Th. |.

d appended to the cso.

+ May we not view this sac containing sir an ;
e superior animals

phagus, us the prototype of the lungs, which also in th
are concerned in the uction of suction®

Sy

|
S
v.
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the Caterpillar is distipguished from the peefeet Insect by
its intestinal canal, as much’as by its general form and the
structure of the organs of mastication. Thus, #n some
Caterpillars, I find the whole of the intestinal canal per-
fectly straight,’and almost exclisively formed by the mon-
strously long and broal stomach, which reminds us of that
of several Vermes, e. g. the Leech. The great size and
the straight course of the intestinal canal in thgfe aninvals
perfectly coincides with their extraordinary voracity, some
of them devouring in 24 hours more than three times their
own weight. The parietes of this stomach consist of six
half-cylinders, and have deep transversg furrows upon them.
Below it are placed two globular swellings, and then a
Jarge but short intestine. (Tab. VIL fig. XI. XII.) This
intestinat canal, which, fron® the nature of the food, is
generally green in the Caterpillar, contracts very conside-
rably in sh¢ Pupa. In a Pupa of twelve days, I found it
scarcely half as long, Jid only ome-sixth as wide, as in the |
Caterpillir (fig. XV.); 8nd ultimately in the< perfect
Insect only the=@fpper ghobular and transversely plicated °
swelling gof the stomach remgins. |

In the parasitic Insects of the skin, tb({ intestinal canal,
as far as we may conclude from SwAMMERDAM’S examina-
tion of the Louse, is tolerably simple:" the stomach is wide
and long; has two ceca at its upper part; and terminates
inferiorly in a curved small intestéine, Tollowed by & wide
large intestine. C L - .

As to the mode of attachment of the intestinal canal in
Insects, it i8 usually effected by means of numerous aif
‘tubeg which ramify upon it. Therg ¥enot any mesentery,
properly so called; and the place of Omentum is supplied
by the fatty substance already mentioned, §§. 453.) and
forming a deposit of chyle, the nature of wlich is eluci-
dated by the fact that it i, always found large in the imper- o
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feet Insect,” e.'g. Catorpillars :ﬂinl»-is_:iulxé.h reduced in the -

perfeét one, e. g. Butterflies.® - -

. o 5

. . o

.-
.

C. of the Termination of the Lutestinal Canal in Insects.,

L AR
- X
‘

§- 459. The intestinal canal of Insects invariably opens
at the posterior extremity of the body, in front of, or beltfw
the genitals: lence, the opening of the anus will require
a more particular deseription in those cases only, in wluch
it is furnished with peculiar weapons, such as a sting and
poison-giands, or with an equally remarkable organ -for
spinning. In the Scorpion, we find a weapon of the kind
alluded to, the anus being placed betiveen the penultimate
and terminal segments of the body; the last ending 1n a
horny point, (Tab. VIL fig. IN. k.) the aperturet of which
gives exit to the poison. The little poison-gland lies 1n
fhe globular swelling of the last segment of the body, and
15 surrounded Ly powerful ‘muscular fibres. (‘Tab. V'II-
fig. IX. k.) A similar apparatus exists in several species
% Hy-"{el!optera, e. g. Bees and Wasps. In the formers

1]
* The alimentary cancl in Insects is fixed only by means of the truchew

distributed to it, without the ussistance of mesentery, vessels, or evell golie-
lar tissue : hence, when an Insect is opened in water, the folds of the ginal
are raised and stretehed by means of the air contained in their trachea. _'.I'hc ©
nume of petitoneum may be assigned to the delicate membrine which lines
the inner surface of the sbdomen, and which is covered externally _")' s
segments of the skin and the muscles belonging to them. HECOVES HEe

Anat, jvx 158.)—Translator. ’ f :

t Although ‘Trevinanvs (loe. cit. p. 14) eould not discover such an
opening, there ean he no doubt of its existence, for REDI 10ng 830 observed

the venom escaping from the point of the-tail.
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the Queen and the Workers only are possessed of stings
and poison-bladders, with the organization of which we are
,acguainted chiefly by means of *the excellent descriptions
of SwayERDAM. The sting is here also placed on the
last segment of the body above the opening of the rectum:
at its basis is lodged the' little poison-bag, the coats of which
are very firm and surrounded by strong muscular fibres;
the latter, however, do not compress the blidders equally
on every side, but merely flatten them. At the upper
part of the little bag are two long narrow vessels, which
appear to secrete the poison.* The sting itself consists of
two rami at its upper part bent to each side, the opposed
surfaces presenting deep gsotves serving for the lodgment
of the excretory ducts of the venom-bags. Each, half of
the sting 15 beset &iérnally with 4.row of barbs, by which
it is retained in the wound it makes, with a fatal result to
the animal to which it belongs. Lastly, the two halves
are again inclosed within a distinct sheath, the whole
‘weapon being moved by a p'éculiar' apparatus of voluntary,
muscles, g . ’ :

§. 460. «The spinning orgzns are almost peculiar to,
.Spiders. They consist of four tubercles pladed immediately
below the anus, having their rounded extremities perforated
in a cribriform manner, so as to p:ai'niit the passage of the
viscous fluid which forms the thread. (Tab. VIL fig. IV.
e.r.) Within are numerous ramfified sacs, of various

* length, and variously formed in the different species, usually

‘:xscupying a large portion of the back part of the body,
(fig. III) and serving to secrete the glutinous matter, -
Close to the tubercles are two little extremities, which are

| * As we shall hereaﬁer'ﬁnd. a true vasculir system is apparently wanting
in Insects, and consequently, all the secretory organs mustecollect their
peculiar fluids ff0m the general cavity of the body by means of similar
&

VOL. 1I1. : b
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singularly gimilar to the feelers of the j jaws, and probably
serve to interweave the four threads issuing from the
tubercles. Something similar exists in the lasva of some
of the wmore perféct Insects: according to Raamowur, in
that of the Ant-lion, where an expansion of the large
intestine forms thie receptacle for the silky substance.

~As to the nature of these pbison-organs and spinning
apparatus; on the one hand, with many otler secretions in
the vicinity of the anus, (§. 435.) these may recal fo our
recollection the relation already noticed between the termi-
nation of the intestine and the respiratory organs, i e.
the frequent repetition of respu'atlon in secretion, (compare
for instance the descriptions of the spinning organ of the
larva of the Ant-lion, and. of the exgragfory orgnn in the
large intestiné of Bees, §, 456.): on the other hand, we
observe a close analogy between thém and the salivary and
P°lsonous organs of the mouth,-rthe Mandibula in Spiders
bemg armed precisely like the anus in the Scarpion,—the

sting of Beeg having considerable singilarity to the pene-

trating proboscis of Gnats,—and lastly, organs for spinning,
similar to these which in'the Spider are placéd near the
anus, being situated about the mouth in the larve of the
more perfect Inscets, which, as being in the vicinity of the
#alivary organs, and in many respects resembling them,
wili best be considered hereafter.
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Caav. II. Of the Organs qf'l‘)igestion in Animals with
Brain and Spinal Marrow.

- CJ

~ ;

§. 461. As the great diversity in the. structure of t.he
individual parts of the alimentary canal in the four superior
Classes of animals renders a more precise consideration of
these parts necessary, we shall (in each Class) examine
their organization under thrée different heads; viz. 1st.
the Teeth, or organs of mastication, together with those
of taste, suction, and deglutitions. 2d, the (Esophagus
and Stomach; and lastly, the intestinal canal with its
termination: '

&0
[

Section I Organs of Digestion in Fishes.
3 s
A Of the Organs'of Mastication, Taste, Suction, and
Deglutition.

e

§. 462. The form of the mouth “in F‘ishes, as well as

“ the mode of its motions, are partly explained by what has

teen already said (§. 176, 178.) as to the various forms of

the bones of the jaws, and I need here only refer to a
point that has been before briefly noticed (§ 204. Remark);
viz. that the nature -of the lateral rami of the jaws in
Fishes, as well as in the following Classes, is explained by
the form of the lateral jaws of the Articulata. But, if we
still farther compare the bones forming the cavity of the

D 2
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mouth in the four superior Classés. of animals with the
organs of mastication in the Crustacea and Insects, we shall
be led to assimilate the lateral segments of the Upper Jaw
in the former to the Maxille of the latter ;—the Inter-
maxillary Bone (which, in Fishes, has usually (§. 176.) a
moveable connebtion with the Upper Jaw) to the Upper
Lip; the lateril segments of the Lower Jaw to the Man-
dibulee; and the Lingual Bone to the Lower Lip of these
inferior species of animals. As concerns the situation of
the mouth, I may notice as a remarkable analogy with the
inferior formations, that in many of the superior species of
Fishes, e. g. Rays, the Stnrgeon, &e. the mouth is placed
on the inferior surface of “the bbdy, in the same manner as
in the' higher Species of Zoophytes, o which present so
many points of comparison with Fishes, (§. 88.): €. ¢. in
the quiinodermata. (§ 434.) It is still more interesting
to observe how perfectly the form of the sucking aperture
in seyeral Worms appears to recur in the fleshy, funnel-
shaped, sucking orifice-attached to the, circular Jjaw (§. 178.)
of the Lamprey (Tab. VIIL fig. IV. A.): it is by this
means that thy fish attaches itself so closely as’to admit of
being raised Jut of the water with a stone of 10 or 12
pounds adhering to its mouth. In the Shark, (Tab. VI1I.
fig. VL) also, the lateral segments of the superior and
inferior maxille, which are almost completely separate from

the Cranium, may be considered as a repetition of the

similar structure of the Sepiw. (§. 441.) gl
§. 463. As to the organs of mastication in Fishes, 1t .8
remarkable, that as in the inferior Classes we frequently
met with hooked pomts or actual teeth, partly in the mouth,
as in snails (§. 438.), purtly in tne (Esophagus and Stomach,
asin the Aplysia, Nereis, and Cray-fish, without any con-
nection with a true skeleton,—so also, in T'ishes, the teeth
are found, sometimes having a slight cox_mection with the,

¢
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skeleton, at others placed not merely in the jaws, but also
on the palate, the tongue, or even (asin the Nereis) in the
pharynx.  T'he imperfect connection of the teeth with the
skeleton altogether corresponds with the general «want of
compactness in the latter, and is particularly evident when
we trace the mode of formation of the individual teeth. The
most usual kind of teeth ih Flishes, .i. e. the pointed, hook-
shaped, found i the Pike, in which they are “sirrounded
by a membranous retractile sheath, and the flat triangular
teeth of the Shark, wholly differ from those of man, in
being formed in the gums instead of in cavities of the Jjaws.
Without any great incorrectness we niight consider them
- as the papillz of the gums) ];alate, tongue, &e. indurated
and covered with # tooth-like substance, and which are only
gradually ‘connected to the bones of the jaw or palate over
which they happen o be placed. Hence, we find them
in the Pike originully adhering to the gum alone, R nidinot
united to the subjacent bone by bony substance nutil a
later period. In the Shark there are several rows of teeth

one behind the other, a new tooth raising itself forwards
whenever “one is lost,* but stiil without having any con-
nection with the bone, - According to Cﬂvmn, in those
Tishes which have flag or cutting teeth (e. g. the Spari),
they are renewed rather in the same manner as in man.
§- 464. In the different Genera of this Class there are
endless varieties, as well in the situation as the shape of
¢ “the teeth. In the Pike they are exclusively hook-shaped,
-and situated in all parts of the mouth, except the Superior

Maxillary Bone, (§ 176.): viz. on the lower jaw, where

they are very strong; on the palate b’or;es 3 on the Vomer

R -
* Even this ercction may remind us of the turgescence of ‘the papill= of
the tongue. S
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(§. 176.); on the tongue; in the pharynx (§. 170.); and
on the thoracic Ribs, or arches supporting the Gills.
(§- 165.) In the Carp there are none in the mouth; the
jaws of* the pharynx have strong flat teeth, which are
pointed in the smaller species of, the Genus Cyprinus
(Tab. VIIL fig.’V. ¢.); a distinct tooth-like lamina of
bene also TestS upon -a process of the Oeccipital bone.
(§. 172.) " In the Genus Sparus we find anteriorly wedge-
shaped cutting teeth, like the ircisors of man, and poste-
riorly hemispherical teeth closely crowded together. (Fig.
VIIL) The Lampreys have their brownish hook-like
teeth internally upen the fleshy funnel of the mouth. (Fig.
V. 2) The Sturgeon is altogéther without teeth. Rays
and Sharks approximate to *he superior.gnimals in so far as
they L Xe teeth only in the upper and lower jaws (fig. VI.):
the Ray, however, is singular from the numerous teeth,
or rather teeth-like laminz, placed close together. Accord-
ing to Cuvier, the Anarrhichas lupus is remarkable for
hemispherical bony excrescences, which, though they drop
out themselves like teeth, have originally little teeth upon
them. In the Genera Tetrodon and Diodon, Mastication
is performed by tooth-like elevations of the jaws, consisting
of numerous horizental parallel Jamine, which are gradually
exposed on the masticating surface which crosses the direc-
tion of the laminx obliquely.

§: 465. The muscular apparatus employed in biting and

chewing,* as well asin opening and shutting the mouth,
is subject to many varieties according to the form of the
jaws, &c.  We usnally find, Lhowever, that the depression

- .
* In this, as well as most of the inferior Classes of Animals which live
wipon animal food, there are but few instances of tru¢ mastication, properly
so called,

» : 9
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of the lower jaw is effected by a muscle’on each side,
(Genio-hyoidegs, Tab: V I11. fig. XII.u.) proceeding from
the lingual bone to the edge of the lower jaw, and its
elevation’ by another (Temporalis, fig. XIL t.) running
below the eye. When the Superior Maxilla and Inter-
Maxilla are moveable, 4s in the Carp, (§. 176.) they have
peculiar muscles belonging to, them. (Fig. VIIL r.s)
The principal .agent, however, in elevating them is an
elastic ligament, (fig. X1]. 0.) performing pretty nearly
the same office as the cervical ligament of the long-necked
Mammalia. (§. 425.)

§. 466. The Tongue has here no claim to be considered
as an organ of taste, but sather. (as in Snails and Sepiw,
§. 438. 441.) as an apparatus for ingestion, inasmuch as it
is not only almost‘ébmpletely* deptived of motion, bﬁﬁhk&
wise generally composed of cartilage, covered with an.
insensible membrane, or even armeéd with teeth. (§. 461.)
We have already described (§. 10;79.') the osseous girdle
which supports the lingual cartilage (Tab. VIIL fig. L IL
VoVIL n.); it i3 only necessary in this pfce to remark,
that, on the one hand, either the tongue or its cartilage are
wanting in certain Genera,—the former in iRays, the'latter,
according to Cuvier, in the Genus Tﬁ’gla and the Esox
belone ;. on the other, that the size of the tongue is in some
cases very considerable, ¢. g. in the Pike, the Perch, and,
according to Cuvieg, particularly’ in the Conger. "The
organ which, in some respects, supplies the place of the

-tongue in the Lamprey, merits particular remark: it con-

sists of a quadrangular, dentated, and almost bony projection, -

_quite at the base of the funnel-shaped mouth;: its office
appears to me to be-that of closing the posterior part of the
cavity of the mouth in the action of suction (§. 462.), by
which means that part is enabled to act precisely like the
sucking organ of a Sepia. “(§. 136.)
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~ § 467. The fauces in Fishes.aretingno ch"e‘r \s’:ay sepi--
rated from the cavity of ‘the mouth-than by, thie openings
for the Gills at each side," to be hereafter noticed. “"They"
are continued backwards intp the pharynx, which,i¥ marked
by a contraction depending on the presence ofa circle of
muscular fibres, and which in many species is strengthened
by the maxilleof the Pharynx, (§. 170.) and the muscles
belonging to them. The (sophagus, again,.is immediately
continuous with tke pharynx, ang itis only in the Lamprey
that a peculiar description is rendered necessary by the
unusual formation of the part. In that animal two canals
or passages open into the lower part of the pharynx, of
which the anterior or lowest léads to the respiratory organ
(a memb‘ra;(c_')ns canal with lateral pouches and apertures), -
and the posterior or superior to the cesophagus; an arrange-
i‘meﬁf‘ which evidently corresponds tg the relative position
of the pharynx and.larynx in the superior animals, and
even in Man himself. .From the commencement of the
wsophagus the spouting tube ascends, which has been
already noticed, (§. 348.) and the communication of which
with the pharynx lhas been recently, though incorrectly, |
. denied by Homp (Philosoph. Trans. 1815.) Lastly, we
must notice here the temporal holes, as they are called, of
‘Rays and Sharks, which open externally behind the Eyes,
and convey water to the fauces and Gills. They are to
be considered as farther (double) developements of the
spouting hole-of the Lamprey and Gastrobranchus cacus. = -
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B. WOf the sophagus and Stomach of Fishes.
§. 468. In proportion, to the body Ehe intestinal canal
of Fishes is extraordinarily short, frequently exgending’in

a straight line through the abdomen, and being, conmse-
- quently, as the anus is pfaced at the anterior extremity of

the caudal vertebrz, much inferior in extent to the body of
the animal; as was also the case in Worms and Insects.
This shortuess of the intestinal canal ‘would render diges-
tion almost impossible, were it not compensated by the
length of time thl’ the food, ‘which is usually animal, is
detained in it.* It js also probable that Fishm'ﬁenem
are supported by othér means than the mergtgl&ﬁgoﬁ"}boa
into the stomach : this i§ sufficieritly shewn by their long-
cg.ntinued residence, and ‘even ‘growth, in water alone,
mthout' any supply of food; a circumstance that again
reminds ys of Zoophytes, in which we found the nutrition
of so many species effected by general absorption without
any evident intestinal canal, : e '

§. 469. In those Fishes where the alimentary canal
stretches directly through the abdomen, the only means of

-estimating the extent of the stomach’ is afforded bf the

point at which the gall-ducts penetrate; consequently,. in
the Lampreys forinstance, we must consider as the (Eso-
phagus that narrow portion of the eanal which runs above
or behind the respiratory organ; and as the stomach the
somewhat more expanded part which lies behind the liver.
It is only in a few species, however, that the_structure of

* Home (’A‘l. on Cmﬂp. Anat. P 3m) mentions that a Perch took food
but once in from ten to fourtecn deys.
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the intestinal canal is thus simple : in far the greater num-

ber thes (Esophagus is of considerable width, ghas longitu-
dinal folds on its internal sirface, (Tab.IX. fig. XIX. g.

- XX. XXI. XXII a.) after a short course insensibly

expands into the stomach,® the structure of whicl is nearly
similar, and communicates by a canal with the swim-
bladder. According to Home, (Phl. Trans. 1815,) the
(Esophagus is most extraordinary in the Myxine (Gastro-
branchus caeus ), wwhich, besides the six Jateral branchial
foramina, has a single,hole opening externally, and pro-
bably in some respect connected with the respiratory
funetion.t v

§.470. The form of the stomach is very various in the
different kinds of Fishes, though its t;'ag‘)' is ordinarily

g - h P

+* In rapacions Fishes, the Pike for instance, ‘ve not unfrequently find &
portion of the prey still lodged in the (Esophogus, whilst the cest extends
into the stomach ; a proof thatsthe same fbctions are €0

organs, . - :

mmon ta both

+ The distinetion between the large and small intestine in Fishes cannios
alyvays be established with certainty, «Sometimes it 18 the partwext to the
anns thatis smallest, (¢ the sune time that its parietes are thinner than those
of the intestine above it : sueh is the case in Riys, Sharks, the Sturgeon, and

~ the Bichir, where the firstopart of the intestive has a spiral valve ; and in the

Syngnathis Ostracions, and Balistes, where the first is sepurated from the
secohid part of the intestine by  circular valve.  Ta other cases thiere is no
differetive in the diameter of thectwo divisions.
ever, are disu'nguiﬁﬁed by ‘yariufions in the structure of the mucous mem-
brane, by the differént direction of the fibres of the mn’sfuhr membrane; or
even by the presence of u cirealar valve. In many other species the second
purt of the canal is mare difated thn the first, £.g: in Siluri, «Clictodon,
Scizne, Scombri, Plearoheetss, Trighe, G %

any appenduge to the intestine at the point where its twa (lIVISlons.(when
they exist) communicate, the oné portion inoscnlating with thepther in such
a manner s not'to lelvenny eul de sae of sutficient impgriauce to deserve to
be distinguished by any plr;icuhf mame.  (CUVIER; Comp, Anate iii. 471.)

— Translator, 3 :

of the mtestine 3 which, how- -

wili. Munenze, &e.  Thergis not

R

o
:
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simple: in the Irog-fish (Lophius piscatorius) alone,
according to Homg, it is divided into two parts by a groove
of no great.depth. (Tab. IX. fig! XXL b. b.¥) The most
usual form, however, as it presentsitself in the Pike, Bur-
bot, (Gadus lota,) (Tab. IX. fig. XIX.) Sturgeon, (fig.
XX.) Eel, Electric Eel, (fig. XXIL) &s. is that of a blind
sac, which, reascending and lessening in =ize, terminates
in the intestine by a Pylorus, which is usually not very
much contracted. The structure 6f the parietes is gene-
rally pretty much the same as in man: the muscular coat
is evident, and frequently very much developed: there are
but few glands: the internal membrane is usually thrown
into many longitudinal folls; particularly at the lower part
of the organ: occasionally, also, there are several trans-
verse folds, giving somewhat the appearance of a reticulated
structure. As instafces of peculiarities in the form of the
stomach, T may mention the Conger ,(Mur®na conger) and
Tetrodon oblongus as described by Cuvier. In the latter

~ it forms a broad globular swelling, into which the (Eso-

pbagus penetrates at its superior extremity, whilst the
intestine Commences at the point diametrically opposite.
In the former the blind sac of the stomach turns upwards as
is usual, and contracts to the point of its termination in the
intestine, but has, in addition, at its inferior parta long
appendage terminating in a pointed extremity. The stomach
of Rays and Sharks in general corresponds so closely to the
usual form of the organ in Fishes as not‘to require any
particular description. In the Squalus mazimus (Basking
Shark), however, HoxME} found a structure differing froni
the common in this respect,—that the first or ordinary sto-
mach communicated by a very-narrow aperture with a
second roundish;and smaller one, which again.opened into
the intestine by an equally narrow pylorus. The stomach
4 Philos. Trans. 1809, p. 216,
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itself contained many stones  which we may therefore sup-
pose supply the deficiency of grinding teeth as well as
of the stomacal teeth obsérved in many Mollusca.}

- = .

N3
»
O"\‘J. Of the TuteStine in Fishes.
- W &

§. 471. As we have already n:)ticed the shortness of the
alimentary canal generally, and of the intestine itself parti-
cularly, we may at ence direct our attention to the blind
appendages so universally, found in the vicinity of the
pylorus iy Fishes, and so evidently presenting a repetition
of the coeca so frequemly'fo‘und both in Mollusca® and In-
sects.  (§. 440.) In certain species these appendages are
extremely small, and but few ing‘ number: accbrding to
Cuvier there are but two short ones in several species of
Sole (Pleuronectes), and two l:u'ger in the Lophius pisca-
torius. (Tab. IX. fig. XXIL) In other “instances, on the

contrary, theyare extremely numerous, as in ¢he Gym-
- X = 1
"'} * Fishes whose food is inclosed in shells have an apparatus for breaking
“ the shells, which is not‘always placed in the mouth, but sometimes in th.e
“ stomach,’ forming & Gizzard similar to that of Birds. This structure I
““most conspicuous in the stomach of the Mullet: it is confined to the pyloric
« portion, the muscular coats ofhich are extremely thick, while those of the
“ cardiac are s;ery thin. Tt isalso met with in the Gillaroo Trout in Ireland,
“ though in a less (fegue. ln that Fish the form of the stomach is exactly
“ the sume as in the Salmon and common Trout, only baving the coats of
* the pylorie portion two-thirds thicker. 'The common Trout lives upon the
“ same kind of food occasidninlly, and swallows ,stanes for the purpose of .
“ assisting in breaking the shells ; so that itis probible that the coats of the
“ pyloric portion in the Irish Trout acquire their increased thickness from
“ being more constautly employed in this exertion, inklike manner as the
“ Sea-Gull's gizzurd becomes increased in strength after it las lived some

" time upon grain,™ (Hoye, Comp, Anab i 3ok, )— Translator, -t
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notus electricus (fig. XXIL); of considerable length, as in
the Gadus lota (fig. XIX. t.) ; or consolidated together into
a mass of glandular appearance,“as in the Stargeon. (Fig.
XX. ¢.) . As there is a considerable secretion of mucus
from these blind sacs, and as the secreted fluid is poured out
at the same spot as the pancreatic juige in the superior
animals, we find an additional reason for adritting the cor-
rectness of the opinion already expressed,®(§.#440.) that
these organs correspond tp the Pancreas.of Man.

§. 472.  On the other hand thesg appendages are alto-
gether wanting in many other species, e. g. the Carp, Pike,
Eel, Lamprey, Ray, Shark, &e.: in the two latter, hoi-
ever, there is another struetire of a very singular nature,—
the inner membmne of the intestine being raised in a broad
fold imnediately below the stornach, contlmung in spiral
turns through the canal, and terminating in the rectum.
This spirally convoluted fold, when examined from below,
has the appearance of’ a rose not full blown. Ina Shark
(Squalus mazximus ) thirty feet six inches long, the stomach
was followed by an expanded portion of intestine, into
which tha biliary duct openad. The small infestine was
four feet ten inches long, and furnished with a strong spu‘al
valve,® (fold of the internal membrane.) That organ ap-
‘pears to compensate for the shortness of the intestinal canal,
and toimpede the too rapid passage of its contents. The re-
maining part of the course of the mtesune is infinitely various
in the different species, not only as relates to its convolutions,

. but also its structure, the internal surface being some-

times furnished with serpentine longitudinal folds, asin th=

Eely at others reticulated, as in the Sturgeon, &e. In

the Pike I find the external membrane of the first half of

the intestine extraordinarily thick, and of nearly cartilagi-

nous consistence. As to the convolutions, they are almost
» Houg, Lecti on Comp. Anat. p. 391.
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wholly wanting when theintéstine proceeds direct to theamus,
as in Lampreys, Rays, and Sharks: in most other species
it makesa few turns, whith are rarely very serpentine, as,
for instance, in the Sturgeon, (Tab.IX. fig. XX.) the
Burbot, (fig. XVIIL) the Frog-fish, (figz. XXI.), Electric
Eel, (fig. XXIL), &c. In the latter, Home® states that
the rectum reazgends towards the stomach, and notices this
fact, together-with the position of the anus near the ante-
rior extremity of the body, as a coincidence with the course
of the intestine in seyeral Mollusca, e. g. the Sepize. (§-
442.) In most Fishes the intestinal canal expands at its
posterior extremity, .and, in the same manner as in Insects,
(§.- 445, where the original vckaracter of this structure
is pointed out,) forms a large intestine, into which the
small intestine frequently’ projects with @ fleshly circular
fold. (See this large intestine in the Burbot, Tab. IX. fig.
XVIIL XIX. L) This part of the alimentary canal is
rarely wanting, as is the ecase i the Carp: in other
instances it is extremely large, as, according to CUVIER,
in the Sparus’ melops, or furnished with a spiral valve,
asin the Sturgeon. (Fig. XX. d.) In Sharks a hollow
glandulur sac opens into- the rectum by a little excretory
d'lgct, and is compared by Home to the ink-bag of the
Sepiz.  This, like ﬁzany other secretions in the vicinity of
the anus serves to remind us of the original relation existing
between this spot, where*indigestible matters are collected,
and the respiratory organ (the apparatus for the volatiliza-
tion of organic materials)—(§. 434. 436. 439.) ; and also
of the connection between the respiratory and secretory
organs, so intimate that the latter appear to be merely
repetitions of the former, a fact which will bcwgtill more
evident in considering their history- =

* Loc. eit, n. 387

’




b ot

47

The rectum of Fishes usually opens by a round anus,
immediately in front of the urinary and genital aperture,
into a longitudinal groove before the anal fin. in Rays
and Sharks this groove is deeper, and has more the appear-
ance of a final expansion (Cloaca) of the intestine, through
which, as through the funnel of the Sepiw, are discharged
feeces, ova, semen, and urine. As to the atachment of the
intestine, it is_ here no longer effected, as in the preceding
Classes, by vessels merelx, but by meang of a true mesen-
tery. Its lamina which are usually very fine are formed.
by a duplicature of the peritoneum, and are reflected either
from the vertebral column, or, when as in the Burbot, the
Swim-bladder is firmly attached to the spine, (fig. XIX.)
from the Swin-bladder itself. The whole intestinal canal,
together with  thie liver and spleen, is inclosed within the
bag of the peritoneum, which we already found in Snails
and the Sepiw. It lines the abdominal cavity internally,
and in all essential points is organised as in Man. In Rays
ax.\d Sharks, however, it has one distinguishing peculiarity,
viz, that a free access of the surrounding medium into its
cavity is permitted by two small openings placed at the
sides of the anus—a peculiarity, the true characier of which
we shall hereafter have occasion to examine in connection
with the description of the respiratory and sexual organs.
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Secrion II.  Organs of Digestion in the A;nphibia.

‘A. Of the g}rgans of Mastication, Taste, and Deglutition.

§. 473. It is unnecessary to give any farther description
of the position and external form of the mouth than has
been already done in considering the jaws, which applies
the more accurately as those bones are here not covered by
any great quantity of soft parts, and frequently merely by
the dense and generally scaly integuments.’ It isy however,
physiologically important tbat suction in this, and also in

the following Class, (Humming-Birds exceptetl,) does not
present itself as the first and simplest mode of conveying
nutritive matter into the alimentary canal. As to the
muscles of the' jaws,—the lower jaw s here also raised
principally by a temporal muscle (Tab. XII fig, II. 36.) ;
it is depressed in a peculiar way, viz. by a muscle corres-
ponding to the Digastric in Man, which, descending from
the back part of the neck, is inserted into the process be-
hinid the articulation. (See it in the Crocodile, Tab. XL
fig. X.1i.*) In proportion athis process is drawn up, the
_extremity of the Maxillat Inferior must be depressed,
(Tab. XII fig. 11, 48.) the articulating process of the
‘Temporal Bone (% 184, 191, 203.) forming the centre of

to Gerorrroy (Annales dit Museun d Hist. Nat. vol. ii.)
¢, us stated by HemopOTUS, moves the
) rather than the inferior. This
tural consequence of the great
g X.)

+ According
it is not improbable that the Crocodil
superior Maxilla (togetherwith the Cranium
motion, which is possible even in Man, is 8 natu
lengthand size of the Lower Jaw. (Se Taub. XL
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motion," In Serpents e hove "also to notice an apparatus.
consisting of several small muscles, by means of which not
only the bones of the superior maxilla, but also the lateral
branches of the inferior can be approximated or separated,
so as to increase the extent of the aperture of the fauces ;
a motion which appears to be an evident'repetition of the
lateral action of the jaws ih the Articulata. :
§- 474. The teeth of the Amphibia, like the Pointed or

hook-shaped teeth generally found in Fislies, are calculated
rather for lacerating and holding than-for masticating food.
In form too, they ordinarily coincide with them, being
fixed, as pointed hollow cones, partly €o the arches of the
Jjaws, and partly to the borfes of *the palate. The succes-
sion of these teeth has been observed chiefly in the Croco-
dile, and i3 there effected by the formation of new germs
or rudiments within the old teeth, the full number of which,
according to CuviEeR, is found in the young animal. The
position of the teeth is not the same in all Amphibia.
They are altogether wanting in Tortoises, the deficiency
being in some degree supplied by a firm horny coating on
both jaws.” In the F rog theré are very minute teeth in
the Upper Jaw and on the bones of the palate (Tab. XI.,
fig. I. d.* fig. III. v.*): in the Salamander there are some
below also. . In Serpents, likewise, there are two rows of
teeth on the palate parallel to the edge of the jaw = berides
these, the upper jaw itself is furnished with two fangs in
the poisonous species, and in those which are not so, with
‘two long rows of teeth; whilst the lower jaw in all is armed
with numerous sharp hook-like teeth, pointing backwards.
(Fig. VIL.) The poison fangs are the most remarkable,
on the one hand coinciding in poiat of structure with the
mandibular hooks of Spiders, (§. 451.) and ou the other,
with the teeth of Sharks (§. 463.) as regards their succes-
sion.  As to the first point, the venom-fang is provided with

¥RL. 11, g E
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a canal opening by a ﬁssurg. the po"lson secreted by a pecu~
liar gland (Tab. XII. fig, I1L d.) being propelied through
it by the action of a muscle (fig. I11. ¢.), and-thos infused
into the wound inflicted by the tooth. As to the succession
of teeth; several rudiments are plgced in the gum one be-
hind the 'oth‘,i #d, according as those in front are lost or
~ worn away, Yise up and become attached to the bone.
Lastly, in Lizards (a few only excepted.#as the Iguana,
where there are lso teeth on tiee palate) the teeth are con-
fined to the two jaw®as in Rays and Sharks.*
. § 475. In considering the tongue in the Amphibia we
must make a_closa examination of the different forms pre-
sented by the lingual borfe. It for that purpose we turm
‘our atténtion to the lingyabbone of Fishes, (§. 179.) whick
forms almost an integral .part of tl.le branchial apparatus,
(§- 164.) we shall, from the forms it there. presents, be
better enabled to estimate the true character of those which
occurdiere. For, in tlre same manner as the lingual bone
in Fishes presents itself as a bgny belt, (like the arches of
the jaws, gills, or ribs,—all equivalent to anterior vertebral
*areheg,) the rami of which support the lingual'cartilagé at
«the point whert they meet in front,—are connected poste-
riorly with the Sternum, and in addition are frequently
heset with repetitions of the branchial arches, (rays of the
o The Gayman has 19 ze:;h on each side, both in the upper and lower
jaw: in the Crocodile there are 19 sbove, and only 15 below. In the
Gavial there are 27 above, and 25 below. In the Tupinambis 16 above
and 13 below. In common Lizards, and in the Tguana, they ‘are sharp and
more or less serrateds jin the latter there are 20 on each side, of which
many Have six or eight tckes. In the Stellio theyare t.iangular, and
slightly serrated both -nterierly and posteriony. The horny subgtance
covering the Jaws of ToMoises is essentially similar to thal of the beak of
Birds. Its edges are sometimes merely terminated by an acute angle; at
others minutely serrated, or divided into large tooth-like procesees. (Crvien,

Comp. Arat. iii. 199, )— Translator. ™ °
i
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branchial membrane,)—so also, ‘in the Amphibia, we find
a middle piece supporting the tongue, and frequently ter-
minating in.a point; two large lateral cornua analogous
to the rami-of the lingual bone in Fishes, and which in the
same manner have attached to them a point turned back-
wards: and several smaller cornua analoguus to the rays of
the branchial membrane or'the arches of the gills.

§. 476. Thus, in Frogs, we usually find a quadrangular
cartilaginous lamina with four cornua. (Tab. XIIL fig.
VL. a.) The great lateral rami arise £rom the front angles
of this lamina in the form of slender cactilaginous threads,
proceed forwards, and then, bending backwards towards
the joints of the jaws, are ‘ltimately attached to the cra-
vium. The smaller posterior eornua are bony, shorter, and
placed at each side of the larynx. " In the Surinam Toad
{Rana pipa),* the body of the lingual bone has only two
small cornua in front, whilst the posterior larger cornua
expand from slender threads into considerable cartilaginous
lamina about an inch long, which are broadest in the female
and longest in the male. In the Salamander, on the con-
trary, the Lingual bone is slender and pointed in front,’
whilst the great cornua are separated from the body of the.
bone in the form of moveable lateral laménz. (Tab. XIIL
fig. IIL a) In Tortoises, too, according to Cuview, the
lingual bone appears usually to consist of one broad lamina
with several cornua. - The representation given by Mever
of the lingual bone in the Fresh-water Tortoie has a very
striking resemblance to the lingual bone and branchial
apparatus of Fishes. (Tab. XT. fig. IV. a.) In Serpents,
the lingual bone, when the tongue is small and admits of
being concealed in a' sheath, is also very small and shaped
like a 3 in the Amplisheena, for instance:—on the con-

* Breven, Observationes Anat. circa fabric. Rane pipe. Berol, 1811.
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trary, when the tongue can be protruded to a considerable
extent. the rami of the lingual bone are much elongated
posteriorly; such is the case in most Serpents. . In Lizards
we again meet with these various forms : the lingual carti-
lage is sometimes 4 shaped, as CuyIEr and I found in the
Gecko; at others, with a point anteriorly penetrating the
substance of tue tongue, and with several lateral cornua,
as in the common Lizard (Lacerta agilig) ; or lastly, is
furnished with a flat scutiform obody and two large lateral
rami, as in the Crozodile. The muscles of the lingual
bone proceed as in Man, partly to the lower jaw, partly

to the tongue, ani when it exists, also to the Sternum.

(See in the Frog. Tab. XIL fig. I 1. 2. 3. 4.)

§ 477, The tongue itself is usually much more com=
pletely formed than in the preceding Class, though still
very imperfect as an organ of taste., In the Frog it forms
akind of valve, the roqt of the organ being attached close
to the, anterior edge of the Jower jaw, and the cloverr
extremity turned towards the opening of the glottis, thus
performing the office of an Epiglottis. (Tab. XII. fig.
XVIIL ) Inthe Surinam Toad the tongue is small,
and, asin the Salamander, firmly attached to the floor of
the mouth. In the latter, and also in Tortoises, where
likewise it does not admit of being protruded, it is furnished
with shert satin-lile villi; in the Frog, on the other hand,
it is very soft, smooth, end slimy. Such also, according to

CuvIER, is the case in the Amphisbenz: in the remaining

Serpents, on the contrary, it is distinguished by its length
and mobility. Thus, in a.Coluber natriz, thirty-three
inches long, the léngth of the tongue with its rétractor
muscles was 4 inches; its breadth only about two lines, and
its thickness nearly’ the same. This long and moveable
tongue, which reminds us,of the sucking tube of Insects,
and the proboscis of many Mollusca, is usually vermiform

<
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or nearly cylindrical,—its point being clovén® and coated

. with a dark horny covering. It is moved in the following

manner: the membrane lining the mouth is reflected in
front of the aperture of the glottis, so as to form a cylinder
surrounding the lower part of the tongue like a sheath; to
the root of this sheath are attached tweo muscles arising
from the long parallel rami of the lingual Fone, and, con-
sequently, serving to draw the tongue back ; awsther pair;
on the contrary, extends between the same part of the
sheath and the lower jaw, ‘by means of which the tongue
can be protruded. In Lizards, also, the tongue is usually
elongated and cloven ; in the Chameleon it is even suscep-
tible of vermiform motion.* in the Crocolile, on the con=
trary, the tongue is so large as to occupy nearly the whole
of the spdce between the raini of” the lower jaw, but at the
same time is immovably attached to the floor of the mouth :
it is coveréd by a firm membrane with rhomboidal furrows,
and but little calculated for receiving gustatory impressions :
it terminates posteriorly by a small projecting border placed
transversely, and partially covering the aperture of the glottis.
§- 478. © In Amphibia, as in most Fishes, the cavities of
the mouth and fauces run almost insensibly into each other,
particularly when, as in Frogs, Serpents, and Tortoises,
the internal apertures of the nares are placed immediately
behind the edge of the jaw. (Tab. XII. fig. XVIIL)
In such instances, as we shall hereafter find, the aperture
of the glottis lies considerably forwards, aud there is no
trace of a Velum Palati.  This applies also to several

« This division of the tongue is to be explaiued only by viewing in it the
fact of the composition of the organ of two lateral halves, which are separate
even in the himan fwtus:  which composition wnust itself be considered as
a eonsequence of the separation already remarked in the tdngue and lateral
feplers of the Articulata (§. 447. 452.), but more particularly of the:lateral
portions of their juws,
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Lizards, as I found in the Gecko for instance. But in the
Crocodile, where, as already stated, (§. 350.) the internal
aperture of the nares is placed so far backwards, I find in
several small specimens a kind of Velum, thongl without a
Uvula, by means of which, together with the posterior
raised margin of the tongue, a scparation is established
between the enouth and.the cavity of the fauces. In
several spacies of Frogs and Lizards the, cavity of the
fauces is much enlarged by an, expansion of the skin in
front of the larynx. ,In the male Frog there are two such
pouches placed one on each side : in the Iguana, Draco,
&c. there is a single one placed inferiorly. These laryn-
geal sacs, as they are callzd, ‘appear to be receptacles for
air rather than food, for although not connected with the
larynx,* they are extraordinarily distended in® rage, &c.
Instead of the branchial openings, which in Fishes were
found at the sides of the cavity of the mouth™ and fauces,
the (Esophagus is here, as in Man, crossed by the course
of the air from the nasal canal to the aperture of the glottis,
and at the points where we before found the openings of
the gills, we meet in most Amphibia with the orifice of the
Eustachian Tube. But when we shall hereafter have to
remark that true Gills actually exist in some Amphibia,
properly so called, (Siren and Proteus,) and that the Gills
of the Larvm of some other Amphibia are seated in the.
Tympanum,} we must consider these facts as throwing
much light on the real character of the Eustachian Tube,
snasmuch as we find that canal, on the one hand, forming a.
repetition of the respiratory aperture, on the other present-
ing itself as the primary external auditory passage.in the

a 3 ¢ -
s According to Cuviem, they are connected with the Jarynx in the

Chameleon only.

+ As is the case, according to the remark-of Duraocuer. See Meckey's
Archie. boi. h L s 157, A
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anin;a'l series (§. 363.) ; and lastly, in the stcperior animals
again forming a canal for the conveyance of air to the
organ of Hearing. o

B. Of the (Esophagus and Stomach in'the Amphibia.

§. 4719. The close connection between this and the
preceding Classes is shewn’as well in the ‘structure of these
organs, as in the general proportional shortness of the
intestinal canal. The (Esophagus isa funnel-shaped canal
continued from the fauces, and of smaller diameter: in
consequence of the contraction of the muscular coat, the
internal membrane is usually, disposed in longitudinal folds.
Its width is nearly uniform with that of the stomach, par-
ticularly in Serpents, in which the whole intestinal canal,
by its very direct course, approaches closely to that of the
Lampreys. According to Cuvier and BLumespach, the
(Esophagus in several maiine Tortoises (Furtles) is fur-
nished with numerous horny points directed backwards,
like the teeth on the tongue, palate, and pharynx of Fishes,
and apparently serving “to prevent the escape of the food
of these otherwise nearly toothless animals. In the Eft,
Houe* found a crop-like dilatation of the (Esophagus.

 §.480, The form of the Stomach in the Amphibia is
usually very simple: its glands are but little developed,
and its position is principally on the left side. In Serpents,
as already remarked, it is a direct continuation of the
(Esophagus; in Frogs, Salamanders, (Tab, XIIL fig- 111
».) and Tortoises, (fig. I IL. b.) it is a simple longitudinal
_axpansion, which turns upwards, and gradually contracts
ato the intestine. HoMEt has described the remarkable
* Leet, on Comp, Anat, p. 222, t Lo, cit. p. 327,
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thickness of the muscular membrane, in a species of Turtle X
(Testedo mydas) that'lives on® vegetable food; where, as "
in many other instances, ¢he strength of the coats of the
stomach appears to compensate for the absence of teeth, .-
Aceording to the same authority, the stomach is nearly
similar in the Siren with two legs, which lives on vegetable -

food, and in ‘which the intesting is found to contain little
pébbles tq.s=sist in triturating the food: it has also a
horny beak like the Turtle, with two teéth behind it in
each jaw.t In the Pipat the stomach is divided into two
parts; of which the first and largest is more than an inch

. long, one-third of an inch wide, and communicates by a

narrow contraction with the seeopd, which is roundish, and
of the size of a large pea. Such, also, is the case in the
large globular stomach ¢f the»Crocodile, {Tab. -XIL fig.
XIX. o.) where we find a ‘peculiar distinct portion in the
region of the pylorus, which is close to the edrdiac orifice
of the organ. This éimplicity in‘the form of the stomach,
together with the shortness of "the alimentary canal gene-
rally, and the coldness of the blood, appear to be the chief
causes of the tardiness of digestion noticed in these animals
by several observers. Thus Home remarked that an Alli-
gator took food but once in several days, and found, as the

animal lived chiefly on birds, that the feathers and other | .
indigestible parts passed through the alimentary canal. =

The fact established hy GRUITHUISEN, || viz, that the Frog
has the power of completely protruding the stomach through
the mouth, reminds us in a forcible manner of some Zoo-
phytes, (Asterias, §. 434.) in which the food is taken
in a similar manner.§ , 5
4 Loc.cit. p. 398, § Bagven, Obsewvat. Anat. p. 16.
’ || Rett's Arehiv. f; Physiol. b. viii. h. 2. "
« According to Hostr, (Comp. Anat. i. 321,) the stomach of the Croco.
dile hears a tonsiderable resemblance to those of birds of prey. It is tole.

)\
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C. of the Intestine in Amphibia,

2 .

§- 481. The close resémblante . existing between Am-
phibia and Fiskes, as regards the stomach, extends like- .
wise to the remaining portion of the intestinal canal ; which 2
is usually placed chiefly on the right side, is short, and but
little convoluted. We almost always find a distinction
between the small and large intestine,  the latter being pro-
portionally long and strong. Wlere the small intestine
is inserted into it, there is a circvlar projecting fold, or rather
an intussusception. Such is the general disposition of the
_parts in Frogs, Salamanders, (Tab. XIIL fig. IIL. c. d.)
Tortoises, (fig. I. IL e. d.) and Lizards. (Tab. XIIL fig.

XIX. r. s t) According to Hoxg, however, there is a
long contracted portion in the lower part of the large intes-
tine, and also a little ceecum at the insertion of the small
intestine. Cuvikr, also, states, that the inner surface.of
the small] intestine in the Egyptian Crocodile is covered
at its upper part with small villi, and inferiorly with a
. ' glandular stratum. The intestine is shortest in Serpents ;
“where it is usually of less extent than the body, and Yin the
Coluber natriz, for instance) rune direct to the anus, the

only indication of the large intestine consisting in the
increased size of the internal longitudinal plice. On the
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rably mrye for the size of the animal : it is surrornded by a digastric muscle,

e

g as in birds, the middle tendons of which are each about the size of a shilling,
i the bellies of the muscle resembling in size those of the gizzard of un Eagle.
'1 The orifice of the pylorus is at a short distance from that of the cardia, and i
extremely small : beyond it is a dilatation, forming & small cavity before the
é ' duodenum begins, — Translator.
- "
!
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other hand, HomE® states that the intestine in the Water-
Snake is long, and much convoluted ; and that there is a
long ccecum in a large African Serpent. Immediately
before the anus the intestine of the Amphibia (3s in Rays

- and Sharks) forms the Cloaca, as it is called, 7. e a small
expansion, into which open the rectiim, urinary and sexual
organs. (Tab. XIL fig, XIX. z; Tab. XIIL fig. IIL e.)
The anus- st is T shaped in Frogs; in the Salamander is
"alongitudinal fissuyre with two prominent 1ip ; and is trans-
‘verse in Serpents and Lizards.

As to the attachment of the intestinal canal, it is usually
effected, as in Fishes, by means of a delicate mesentery :
as is well known, the transparéney of this part, particularly
in Frogs, renders it peculiarly suited for observing the
course of the circulation} ° b/ A

o
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Secriox, 111, Organs of Digestion in Birds,

o

-

: g
A.  Of the Organs of Mastication, Taste, Suction, and
. Deglutition in Birds.

b

2

§.48%  As the organs of digestion in the Amphibia
approachéd to those of Fishes, o, also, on the other hand,
the same organs in Birds approximate in a most remarkable_
degree to those of Amphibia. From what has been already

# ' * “Houx, loc. cit. p. 39% >

# In the Tguana and Scineus; which Jive on vegetable food;, the Intestine
is of consideralide length, and is distinguished by the existence of a small
Cocum at the point where the small enters the Jarge Intestine : such, also, is
the ease in the Chameleon.  (Hoste, Comp. Anat. i. 396.)— Transiator.
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(§. 221—224.) said as to the form of the bLones of the jaws
in Birds, it will be easy to deduce the shape of the aperture
of the mouth, and of the organs of mastication. The
Bill is formed by two jaws, and being covered with a horny
lamina, nearly resembling that of the claws, constitutes the
organ of preliension, (not mastication,) the influence of the
form of which on every other part of the animal is such
as to render it a most essential element in the rwemation of
ornithological systems. DByt, as the most important points
relating to the internal structure and mobility of the two
portions of the bill have been already exposed, and as the
differences in its external form are objects rather for Zoology
than physiological Zootomy, I think it necessary only to
notice some few particulars in the structure of this,part, in
which I may add, that we Lave a very evident repetition of
the beak of the Sepie. On the one hand, we have already
remarked (§. 342.) that the bill for the most part is com-
pletely covered with horn, whilst in others, e. g. the Goose,
Duck, Snipe, it is furnished with a soft membrane, copi-
ously supplied with nerves, which, supplying the place of
lips, must serve as an organ of taste:* on the other, it is
remarkable that not infrequently, e g. in the Goose and
Duck, Falcon, Shrike, &c. there are either entire rows or
merely single tooth-like projections from the horny cover-
ing of the bill. But as these little tepth are not firmly
fixed to the bones of the jaws, they rather resemble the
tooth-like irregularities on the jaws of Insect, than the trae
steeth of the higher Classes of Animals.

§. 483. The most remarkable circumstance.in the mode
of motion of the two portions of the bill is, that bésides
that the lower jaw admits of beirg drawn away and sepa-
rated from the upper, the latter also hasa peculiar motion

+ The Cere, also, at the root of the bill in several birds of prey appears to

have a similar character. . . ¢

1
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of its own wupdn, ‘and not, ‘as -in the Crocodile, (§. 473.)
with, the Cranium. (See §. 220.) Asin Amphibia, (§. 473.)
the lower jaw is depressed, chiefly by one or mpre muscles
(of which the largest and most uniformly present is called
Pyramidalis by HErissaxt) attached to the process of the
lower jaw belind the articular pit, (Tab. XIV. fig. v. q.)
and to the occiput, (Tab. XW. fig. X. b.) and, conse-
quently, &zing upon a lever soas to depress.the fore part of
the jaw, and open she bill. Tt is, elevated partly by a large
muscle analogous to the Temporal and Masseter, (Tab. XV.
fig. X. a.) and partly by one or two Pterygoid muscles
arising from the Palate bones. When there is a joint in
the. lateral ramus of the lower jaw, as in the G oat-Sucker,
(§ 224.)the Pyramidalis appears to serve the purpose of
expanding, and the Pterygoidei of contracting, "that part,
whilst both together communicate a cértain degree of lateral
motion to the whole lower jaw. Thé mation of the upper
Jaw is produced partly by muscular action, and partly by
the elasticity of the Nasal and lnterm_axillary Bones. (§-
220.) In oper:ing the bill the upper jaw is raised up as by
# lever through the medima of the Zygoma dnd Palate
Bones “acted upon by some muscles attached to the Os
Quadratum: on the other hand, in shutting the bill, when
the Os Quadratum resumes its original position, the upper
jaw is brought down chiefly by the elasticity of the lamina
which forms the sole connection between if and the Cra-
niam. The mechanism of these motions is very curious in
the Cross-bill (Loxia curvirostra), as described by Towx-*
soN ;* where the dissimilar formation of the two rami of the
lower jaw favours t;i)eculiar Jateral motion of the twohalves
of the Dbill. 0 .

* On the Structure of the Bill of the Crossheaks in Tracts and Observations
in Notural Hisrory,. London, 1799,
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§. 484. The lingual bone of Birds (Tab. X VL fig. I. IT.
111.) is in many respects analogous to that of the Amphibia:
it consists of a long but narrow body, placed parallel to
the yertebral column, its posterior part having attached to
it a long cornu curved upwards on each side. These
cornua usually consist of an anterior bony, end a posterior
cartilaginous, portions: in’the Fuleon, however, I find that
the second piece isalso bony, and that there is an addition
of a third cartilaginous porsion. The course of these cornua
is most remarkable in the Woodpecker; where the long
vermiform tongue reminds us of that of Serpents. (§. 477.)
The cornua of the lingual bone here., like those of Ser-
pents, are long and filiforin; ave attached at acute angles
to the posterior part of the body of the bone ; rum upwards
on each side of the vertebral column along the postenor
surface of the cranium, where they are continued in pecu-
liar grooves to the root of the bill, and are ultimately con-
nected to a canal on the right side of the bill by means of
a tendon, which, however, is double in the first part of its
course. The body of the bone supporting the narrow dart-
like process contained in the tongue is itself nearly filiforns,
but has not the posterior straight process usually found in
other instances, as well as in many Fishes and Amphibia.
In the Pelican and Spoonbill Cuvier found a flat penta-
gonal shape of the body of the hymd bene, which reminds
us of the flat lingual bone of the. Frog. .

§. 485. The tongue itself is usually supported by a

"bone or cartilage, connected in various modes with the

anterior edge of the body of the lmgual bone. In the
Goosé, for instance, it is by means'of a hmge—hke’jomt,
where, hoyever, the projection of an anterior and superior
process of the body of the bone prevents any other than
lateral and downward motion of the great lancet-shaped
process entering the tongue. In the I‘alcon, on the other

L4
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hand, where the bone of the fongue.is smaller, I fiud it
divided posteriorly into two rami, between which the body
of the lingual bone is inserted. Several muscles contribute
to the motions of the lingual bove, and of the tongue
itself. The latter is carried forwards by a kind of Genio-
Hyoideus, the ccnical shaped muscle of Vieg p’Azyg,*
(Tab. XV. ﬁg X. f.) which turus round the cornu of the
hno-ual buae, is attached anteriorly to the,.lower jaw, and
is of great length in the Woodpecker. It is retracted
¢hiefly by a kind of Stylo-hyoideus, which runs from the
posterior hook-like process of the lower jaw to the lingual
bone (Serpi-hyoideas, fiz. X. e.); and in the Woodpecker
is fixed by a muscle procecdingfrom the cornu of the lin-
gual bon> to the trachea.  Besides these there are also
a Mylo-hyoidens, a Cerato-hyoideus, (fig:- X. ') anda
Thyro-hyoidens. As may be suppoSed, from the attach-
ments of the bone of. the tongue, _the latter orgn has but
little ‘motion, and but few mutscles of its own.

§& 486. The form of the tongue is subject to many
varieties, and presents many approximations to the earlier
formations. - Thus the long , tube-shaped tongue of Hum-
ming-Birds,+ employed in sucking the juices of flowers, is
a perfect repetition of the sucking-tube of Beest and But-
terflies.- The dart-shaped, soft, and slimy tongue of Wood-
peckers, . of which the anterior part is horny, and the
posterior beset with bristles turned backwards, is also re-
markable; particularly as by the mechanism already described
n can be protruded beyond the bill to'the extent of several
mchqu in order to seek for insects beneath the bark of
trees.s Here, also, as in several Amphibia, we find the

WS Meoires de Pcademie dis Sciences; 1772, V173,

T TH}DI‘MANN. Zoologie, th. 2y s 116.
{ It is to remembered, likewise, that in Bees the elongated Mindibule

form a sheath forthe tongue neatly in the sume manner as the two portions
of the Bill in Birds,

’
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tofigue sometimes clovén, e, g. in several rapacious B:rd_s
or evendivided into several frinces at the extremity, as in
Thrushes, Starlings, &c. The tongue is also very gene-

rally furnished with sharp points turned backwards, and

resembling the lingual teeth of Fishes. Such is the case
in several aquatic Birds, and to a certain<extent at the root
of the tongue in most s;kcies. “In Parrots the tongue is
particularly soft and fleshy : hence the pro"pi’xety of con-
sidering it in them as a srue organ of ¢aste instead of an
organ of ingestion, as in many other mstances.

§. 487. Thereis notany very absolute distinction between
the cavities of the mouth and fauces ift Birds, the Velum
Palati being deficient, and the potterior aperture of the nares,
together with the opening of the glottis, presenting them-
selves as two correspondent 'longi“tixdinal fissures beset with
papillee. It has been already stated, that the two Eustachian
Tubes opén into a muepns fossa behind the internal aper-
ture of the nares. In‘some Birds, too, we find, sac-like
expansions of the cavity of the mouth similar to those
already described in several Amphibia. Of that kind is the
great ponch-like dilatation of the floor of the mouth in tlrz
Pelican, as well as the laryngeal sac, which in the Bustard
opens anteriorly below the tongue: aecording to Tiepe-

~ many,* the latter exists both in the male and female; but

according to Home,+ is not found in the young bird. These
dilatations, which in the Amphibia appear to sexve for the
reception of an incre.ased quantity of air during the occa-

* sional increase of respiration, e. g. in rage, &c. are here

employed rather as receptacles for f?qd_ or water. In one
speciés of Heron, however, (Ardea argala,) according to
Howe, there is a laryngeal sac filled solely with air, and
communicating not with the mouth, but with the air-cells
of the neck. 4y

* Zoalogie, b. ii. . 899, § Lect. on Comp, Anat. p, 277.
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. Of the (Esophagus and Stomack in' Rirdy.

. v

§- 488. The CEsophugus, which'is formed by the gras
dual contraction of the fauces, by its extraordinary length
*in Birds forms a striking contrast with thit of the preced-
ing Classes, and is plaged in front of the cervical vertebra,
sometimes behind, and sometimes, also, a little to the right
of the trachea. (Tab. XV. fig. XIIL i fig. XL &) The
breadth and extensibility of the (Esophagus are usually
very grest, particularly in_rapacious and aquatic Birds,
Gralle, &c.; where, asin many Fishes and Amphibia, these
are such as to permit not only the “swallowing of entire
animals, but also (at least, in accipitrine Birds) the rejection
of the indigestible parts, feathers, “bones, &c. Besides, a
- part of the (Esophagus actually supplies the place of a
stomach; for in Herons, Storks, &c. we ftequently find
Frogs, &e. partly digested in the stomach, and partly en-
gaged in the (Esophagus. W%

§- 489. The most remarkable part of the Ussophagus,
howevet, is its sac-like appendage, or Crop, (Ingluvies,
Tab. XV. fig. X1 b.) which exists chiefly in granivorous,
but partly-also in carnivorous, Birds: in the latter, how-
ever, it appears rather as a uniform expansion of the canal,
and, according to TiepEaany, is wanting only in the-
Chmbsgs, Gralle, aquatic, insectivorous, and struthious
birds, It is covered ‘externally by a thin muscular layer,
and lined internally by amucous membrane with numeroys
minute aperiures that pour out a copious secretion seryin
the purpose of softening the food. If we seek for the trye
character of this organ in the history of the developement of




) » 65 .

the animal series, we shall see Cause for idehtifying it with

_the- Gill-bag, which, ‘in the inferior Classes, e.. g. the

Ascidiw, presents itself with the'form of a Crop. TFor, in
the same ,manner that the origin of a large intestine and
caceum (a Crop of the anal part of the intestinal canal)
was the result of the termination of the intestine in the
respiratory cavity of otRer speeies among the inferior

" Classes of animuls, e. g. the Holothuri@ and <Larve of

Insects, so also & Crop is groduced by the commencement
of the intestine from the same part, as is the case in some
other species. Besides, in seyeral Insects there are similar
appendages to the (Esophagus (§. 457.2458.); there, how-
ever, containing air only, #nd serving as lungs in sucking.
The knowledge, too, of this relation between the <ilatation
of the (Esophagus in Birds; and” the Gill-sacs and air
receptacles of inferior” animals, will prepare us to receive
with less surprise the remarkable fact, observed by Huxrter,*
of a milky secretion an"the Crop of Pigeons, which takes
place when the young birds are hatched, and is subservient
to their nourishment; inasmuch as there is a most remark-
able connection, as we shall hereafter find, between the
respiratory organs and the generation, as well as nutrition, '
of the young.t 3

§. 490.  The Crop is placed in front of the cavity of the

"Thorax, resting on the furcular bon.e and the elastic mem-

¢ (bservations on certain parts of the Animal Gmouy,_ - S
p. 191 i
“ 4 In the male of certain species of Bustards, there is 5 long bag hangi
down on the anterior part of the (Esophagus as low as the mi lmpg. ing
neck, and communicating mﬂl the mouth by m"opening AR toa_igue,
which appears to bave a sphincter m’xsc.le‘ Jn the Ardea argala (Adjitant
Bird), both meie and female have a similar bag, which ¢ ontainN'siny and fan
be filled and emptied at pleasure. In this case, however, the By %66 ok
communicate with the eavity of the mouth, but with the Jarge air-cells on
the back of the neck. \ (Houg, Leel. on .Cbmp. Anat, i, 278.)— Transiato,

YOL. II. F .
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brane which connects its rami s it 15 succeeded by a con
f\‘nction of the (Esophagus; but soon after its entrance
into the Thorax, the Jatter ag‘dincxpands and forms a false
or glandular stomach, (Proventriculus, Echinus,—cavitas-
cardiaca of Home, Tab. XV. fig. XII g.) the structure
of which is diutingnished from that of the rest of the intes-
tinal canal chiefly by the size and mumber of its reddish
secretory glands. These glands themselves, as HomE has
shewn, are of very various structure in theogiiﬁ'ercnt species,
being generally simple in the carnivorous, and in the gra-
nivorous and graminivorous, on the contrary, larger and
more complicated. In the latter species, the parietes of
this cavity, which prepares” the gastrie juice, are thicker, its
glands miore numerous, and-its whole: strugture more deve-
loped, though its size is comparatively smaller!  On the
other hand, in carnivorons Birds, e g. Accipitres, Peckers,
and likewise, according to TIEDEMA
Cormorant, Spoon-bill, Land Ibis, 18 sextraordinarily wide,
short, formed of thin membranes, ’andl_‘xﬁ'f)re like the sac-

shaped stomach of Fishes and Amphibia: in those instances,
¢ diffused over the’ whole sur-

face of the stomach, but congregated in particular situations-
§. 491, In carnivorous Birds, (e. ¢- in the Acclpltﬂ-’sy
many Waders, and aquatic Birds, Peckers; &c.) this part

terminates insensikly in a second stomach, which s distin-
guished from it chiefly by the absence of the gastl'l 3 g]sfn'ds,
and by the presence of a muscular stratumt, which, arising
from two thin, roundish, tendinous points, appears t© e

the purpose of communicating a rotatory motion to the
: bill, Ibis,

contents of the organ.® In the Stork Spoon=
o .

on (;f rolled masscs
one ((Comp. Anat,
Caterpillars in the

-
. % This kind of motion is proved chiefly by the ejecti
from the stomach of rapucious Birde, and, according t0 i
p. 314), By the presence of globular masses of hairs of
stomch of the Cuckoo. o

Ny, in the Pelicam, :
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Puffin, &e. these two Stomgehs are Ser‘at.ed by a more
decided contraction, and the muscular parietes of the true
stomach are already of considerable thickness (Tab. XV,
fig. V.): s muscular structure, however, is most decided
in those Birds which live upon vegetables, for instance,
the Dove, common Fowl, Turkey, Goose, Swan, &ec. in
which the muscles form %y far<the greater part of the
stomach, their bright-red and dense fibres uniting” in a very
firm tendinous centre, andeas the intern#l membrane is of
a compact and horny texture, are capable of exerting great
force upon the contents of the organ. Above and below
this ‘Gizzard extends a bag-like expdnsion where the
parietes of the stomach appear* in their original form.
{Tab. XV, fig, XIL p. Tab. XVI. fig. VIL.) The Py-
lorus is close to the orifice of the Stomach, and does not
possess any valve, bf which meaps the seeds of plants
are enabled to pass into the intestingl canal, a circumstance
of some importance for their diffusien, inasmuch as, pecord-
ing to Banks,* they vegetate more quickly under such
circumstances. The situation of the Gizzard in the Bird,

as in Amplfibia, is to the left side, below the liver. (Tab.*

XV. fig. XL )" It is psually found pretty low in the.
abdominal  cavity, and sometimes very-much so, . g. in
the Cuckoo, lesser Heron, &ec. % .

§. 492. 'We thus find that in this Class there ig asgra-
dual transition from the nniform membranous stomach to a
more complicated and more muscular structure, reminding
s of the stomach of many species of Insects (§. 455.),e
and corresponding to the more perfect deyelopement of the
system of motion in Birds. It has béen shewn, also, that
even in Birds of prey this muscular structure may be toa
certain extent developed by a prolonged susfenance on
grain, &c.+ It is remarkable, that species which are ex-

* Howme, loc. citat. p. 286. e o .+ Hoxr, L e p. 271
F 2 .
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ternally similar, differ in the structure of the stomach in =
manner dependent on climate and food, as has been shewrs
by Home with regard to the African and the American
Ostrich (Rhea Americana) : in the former he found a large
cardiac cavity, which bends upwards, and terminates in: @
small and very muscular Gizzard (Tab. XVL fig. V)5
in the latter, the stomaclr is mofe capacious, but its coats
are thinnét. The action of a Gizzard has been very aptly
compared with thit of molar teeth, and if we recollect that
Birds with such stomachs usually swallow stones, &e. so
as to arm it as it were with jextraneous teeth, we shall be
less surprised at the observations of REauMUR, SPALLAN=
zax1, &c. which prove, not only that sharp bodies, as glass,
needles,"&c. may be introduced into such stomachs with
impunity, but also that they are speedily crushed and
blunted. E

) “

o Of the Iate:;t'ne in Birds.

S

§. 493. The intestine in Birds proceeds from the stomach
towards the right side, and forms a peculiar longitudinal
convolution,* between the w0 portions of which the Pan-
creas is inserted; the ‘inferior of the two returning almost
to the Pylorns, (Tab. XV. fig. XIL m.) The intestine
itself, particularly in young individuals, ie frequently of

& 3 = < 7 3
considerable thickness in this situation From this pont

the éntestine formy numerous convolutions (n), and ﬁnal!y
runs in a straight line along the sacrui to the anus. This
hﬂponion (2 &) usually bas attached to it one or two

® This formation, a& we shall hereafter find, depends on the fact, tb?t the
whale of this portion of intestine is external t0 the abdomen in the Chick.

t—/ ¢
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ceeca, and then increases sgméwhat in size'so as to form a
large intestine, though by no means comparable with the
size of thg same part in most Amplhibia. Generally, the
intestine of Birds, by its comparative shortness, approaches
tather to that of the inferior Classes than of Mammalia,
and peculiarly in the‘carnivorous species. ,The muscular
parietes are usually of Sconsiderable thickness, and the
internal membrane is covered with very lon% villi in every
part except the ‘cceca. I several Species, e. g. the Snipe,
Heron, common Fowl, (Tab. XVI, fig. VIIL) there isa
little coecum attacked to the small intestine, which is evi-
dently a rudiment of the canal (Ductus vitello-intestinalis)
leading from the yolk-bag %o she intestine of the Chick;
for, according to MacanTyey,* the little yolkebag itself
never disdppears in the Nightingiite.+

§- 494. The larg® intestine or rectum is generally very
short, exc¢ept in the Ostrich, and is separated from the
small intestine by a kifd of.valve,,.on]y in some granivorous
Birds, e. g. Galline. According to TiepeEMANN,T the

ceca, or rather vermiform appendages, opening into the

* Philos. Trans."1811, p. 207. i i

+ In the Falco buteo, the villi of the internal surface of the intestine e
long and generally cylindrical. In the common® Fowl, they are perhaps
longer than in any other animal, at least, in tlie upper part of®the sm
intestine. The inner surface of the coeca, near thejr insertion ingo the intes-
tine, is here also villous, but only for a shortf¥istance, becoming subsequently
perfectly smooth. In the Duck and Goose, particularly, the latter, the villi
are very numerous, being found in almost every part of the small and large

® intestine, and for some distance upon the cca. They are mostly cylindriogl
or club-shaped, and terminate by a defined margin at a short distance from
the anvg.  They are wantivg in the King-fishex,"Yackdaw, Sparrow, Cross-
heak, &c. the deficiency, being supplied by minute folds of ' mucous
membrane, which are_sometimes disposed in gegular zig-zag or serpentine
Yines, or transverse lines, mutually interseeting, so as to form a delicate net-
work. (Rupoveni in Rei’s Arekiv. b. iv. s. 347.)— Translator.

g ; zoolnjl.r, by il s 456,
°
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rectum present the following essential differences: they are
particularly long in Birds which live on vegetable food,
e g. in the common Fowl, Pheasant, Peacoc}c, Turkey,
Goose, ‘and Swan: less so in the Owl, Cuckgo, Crane,
Snipe, Pelican, &c.; still shorter in the Dove (Tab. XV.

fig. XIL r.), Raven, Thrushes, Finches, &c.; and shortest

of all in diurnal'Birds of prey, Titmice, Storks, Gulls, &e.
In Herons; Bitterns, and Divers, there is a single and

- almost spirally convoluted ceecum like that of the Sepicw.
This organ is entirely wanting in Parrots, Peckers, Hoopoes,

Kings-fishers, Cormorants, &oc. These cceca are usually
smooth internally, -somewhat contracted at the point of

communication with the intestiae, and for the most part

filled witk excrement : the coeca of the Ostrich, however,

have a spiral valve of thie same kind as That found in the

small intestine of Rays and Sharks, and the large intestine

of the Sturgeon. As to the nature of these ceca, seeing

that they differ decidedly from the ordinary ceeca of other

animals, we may be allowed to enquire if they do not

rather coincide with the gall-vessels, as they are called, of

Tnsects, which will be hereafter deseribed ? HoME* com-

pares them to the secretory organs found in the vicinity of

tlie anus in many apimals, e. g. the ink-hag of the Sepize.

OxEN considers them as representing the angles of the

wrinary bladder; but in that case the Allantois (here called

Chorion) should arise from them, and not from the Cloaca,

§- 495. It is remarkable that, according to Perravrr,
in the Rectum of the Ostrich there are sacculi formed gg.

in that of Man, by a bundle of longitudinal fihres, The

mode of its termination is very nearly the sz;_me asin the

Amphibia: it is surrounded by a fleshy lip at the point

_where it opens info the Cloaca, (Tab. XV, fig. XII
Tab. XVI, fig. X a.) which presents a cavity, or eXpan.

* Lect. on Comp. Anat. p. 404,
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sion, of very various forms in ¢he different species, though
for the most part globular, and serves for the discharge of
foeces, urine, ova, and semen.* «This Cloaca is surrounded
by strong muscular fibres, and, as in Lizards, opens exter- :
nally by a transversely oval fissure. (Tab. XV. fig. XL n.)
" This, also, appears to be the fittest place to notice an organ,
* the nature of which will gome hereafter tatbe considered in
‘connection with the progress of the developement of toe
young animal, but the functions of which in the full-grown
individual, authorize us in classing it with other glandular
secretory organs about the anus. It consists in aroundish,
but sometimes also longitudinal, sac (Bursa Fabricii), with
thick parietes, placed above ¢he Cloaca, and communicating
with it by a valvular aperture. Its parietes are lubricated
internally by t@nacious mueus, and, as remarked by Bru-
MENBACH, its size appears to increase in proportion to the
age of the animal; a fact which *I have found confirmed
by the examination of .the common Fowl, Goose; a young
Heron, &e. (Tab. XVIL 'fig. IX.) The attzcument of
the intestinal canal by the Mesentery, presents nothing:
very remarkable in Birds, and as to the parietes of the
air-cells of the abdomen, which here contribute as much as
the Mesentery to determine the position of the' intestine,
we shall treat more fully in connection with the regpiratory *

organs.f A vs LAEE ;
’ . 4 [ ) )
s Aocouliué to Cuvier, the position of-the penis in the @strich is such,
Vhiat it can evacuute urine and foeces separately. -

+ In the Cussowary, the Gizzard is immediately succeeded by two uneqmal
dilatations of the Intestine, separated from 'eneh other by a eircular fold.
. The pgrietes of the intestine are then n.mch {n:rcdsed i thickness,” until it

dilates into a thin and smooth oval vesicle, imperfectly sepurated from the

portions of intestine placed sbove and ‘below it.  Its cavity is filled with
green bile, whilst the intestine between it and the pylérus contains nothing
but yellow fluids Beyond this lf‘" fl'e intestine nguin contracts, its parietes
tesuming their thickness and their villous' structure internally. The com.
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Sgcrion IV.  Of'the Organs of Digestion in M’qm_malia. ‘
° .
A. Of the Oaa;am-qf Masticatign, Taste, Suqion, and
¢ Ge O Degluh'li(m.
e - y
§.496. It is a most impormn% repetition of the earlier

formations that in the present Class we find the organs for
. the ingestion of nutritive materials of such a kind as to be

capable of serving as orgags of suction ; nay more, that in

the earliest periods of life they are exclusively such. This
disposition of them is so general as to hive given to the
Class the name it bears: it deserves to be remarked, how-
* ever, that suction here is neither performed by the mouth,
lips, and muscles of the pharynx“exclusively, as in Zoo.
phytes, wiollusca, Vermes, and some Iishes; norsolely by
the Tongue, as'in Insects and Some Birds; but that it {s
effected by the united action of the lips, museles of the
cheeks, and tongue, in combination with the Tespiratory
or’ggxi& The various forms of the aperture of the mouth
" which present many and evident 4pproximations ¢, the,
humian type are sufficiently known as objects of description
in Natural History, and, consequently, I neeqd notice only
the.following 25 of physiological interest, In many Mam.
malia, e.g. Mice, Hares, Bats, Cats, Dogs, Sheep, &,
there is a fissure in the upper lip extending up tg he nose,

- 4 <
mencement of € Rectum is marked internall
kind of valve, a'littlesbesorid which the Cenca open into its payity. Th
Rectum is also distinguished by its diameter, which s double tha.z of ulo
small intestine, by the thinness of its parietes, 5.

and by the irr
ite internal villous surface. (Cuvies, Corsp. Anat, jii 510.):8;"81‘ folds of

Y °
y by a circular folg forming 5
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d o P, p;obf that the superi?r faxillary region developed
\ 'k from the sides of the Cranium like costal arches, #s here "
ﬂ N less perfectly closed than in othercases,—Man, for instance ;
'F . a fact.of which we have already found other examples ‘in
"~ the complete separation of the bony inter-maxilla, (§. 254<)
& &ec. It is needless to say that a similar fissure presents
itself in Man as a mal-corformation (hare-lip).
§. 497. The mouth of other Mammalia differs from
that of Man by its greater length from, before backwards,

b e and by the greater extent of its aperture ; points in which
b’ , itapproaches to the bill of Bilrds and the mouth of Amphibia *
and Fishes. This depends upon the breadth of the superior
maxillary bones, (Tab. XVIiL fig. VIL fig. XL ¢.) and on
‘ - the great length of the jaws as compared with, the Cra-

i nium: bug, as We have already mentioned, (§. 261.) that .« " -

the jaws are much smuller in the young animal, it conse-
quently follows that such must also be the case with the
opening of the cavity of the mouth. Such a formation isin
that case the more important, in so far as it tends to facili-
tate the action of suction : ‘nay, in the youhg of the Opos-
sum, which are so firmly atéached by suction within the
ahdominal pouch of the mother, the mouth, according to

D’AoviLLE,* presents itself as a simple round opening, .
a sucking aperture.  Lastly, I may notice a remarkable
repetition in the shape of the mouth of the Ornithorhynchus
of a formation otherwise peculiar’to the preceding Class:
the bill-shaped jaws of that animal are covered, not by true
, lips, but by 2 membrane well su[.)pl.led with nerves, and,
according to BLUMENBACH, very.-smlla:'- to that of the bill

. bf the, Duck; whilst the. on.ly thing that can be considered
< as a rudiment of tzue lips - mezely a _plicated m.embrane

f 7 placed at the root of the bill, and having a relation to it

» Vorcr's Magazin fur PRysik, §c. b, v, st. 2.
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analogous to the membrarfous ring around the beak of
the Sépice.

§. 498. The mode in thich the jaws are armed is very
various in different instances; and in many presents
recurrences to organizations already described. " Some
species, ¢. ¢.,thes Ant-Eaters, like’ the Sturgeon among
Fishes, have the jnws. altogether unarmed; in others,
as in the P5k& and several other Fishes, we find teeth
on the Palate and Tongue, ypaccompahied by teeth in
the jaws: thns, accordjng to Hoae,* the Ornithorhynchus

¢ dystriz has twenty little horny teeth at the root of the
tongue, corresponding to seven rows of similar teeth on the
palate: thirdly, we find Jteeils on the jaws; thongh not
wedged into them, and composed of horny vertical fibres:
" thus, in the Ornithorhyméhus paradorus thére is 3n each half
of the jaw one molar tooth, origifially composed in the
young animal of two, and two points in the tongue directed
forwards. Fourthly; we find the late and superior Max-
illary Bones, in the same manner as the two jaws of
Tortoises, covered with numerous layers of horny laminze
pverlapping each other like tiles, the fibres of ¢he laminze
heing arranged perpendicularly to them, and unattached at
+ their inferior extremities ; suchis the case in the Whale,+
the lamine of which are well known as aﬂ'ording ‘Whale-
bone.t | 4N &
§. 499.. The fifth and most usual mode in which the
At § 4 o
» Leet, on Comp. Anats p. 303 #
4+ Itis remarkable that, aecording to Grorrroy, the young Wihale pre-
sents some rudiments of téed in the Jower Jaws °
1 Although this mass appatently consists of*felted luirg, its chemieal
composition is distinet, in so fur as it is almost devoil of Gelatine, and con-

sists almost wholly of Albumen umd Phosphate of Lime. (Hoxg, loc. cit.
. 2606.)

Cw
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jaws are armed here, as well as'in Fishes and Amphibia, is
by Teeth: and though they here arise from cavities Wwithin,
not as in Fishes and Amphibia frém the surface of, the jaws,
they do net arise from the bone itself, but are produced in
the form of indurated sheaths or coverings around soft and
vascular papille (pulps), though neitheraierves nor vessels
penetrate into the substance of the tooth itself. The crowns
are first formed, the roots not being pi'oduc?:d‘ antil a sub-
sequent period, ‘when, by their incresse, they protrude
the crowns forward. There are even animals in which the
fangs are in constant course of formation, and where, con-
sequently, the tooth continues to grow like the nails : such
is the case with the tusks 6f"the Elephant, and the incisor
teeth of the Rodentn' which_ latter, however,<are worn
away in dn equal proportion:* ‘The teeth in the Cetacea,
however, ¢. g. the Pofpoise, deviate according to HUNTER,{
in a remarkable manner from this, which is otherwise the
ordinary mode of their developement in Mammalia; in
them, as in most Fishes, the teeth arise from the surface of
the jaws, and are only received within them as they (the
Jjaws) increase in size. This mode of dev elopement is pre-
bably influential in obyiating the succession of teeth in
these animals, and as a cause why we find them completely
lost in theirsadvanced age. - .

§ 500. The form, position, and disfribution, as well as
the internal structure of the teeth in Mammalia present
infinite varieties in the different species. 'We shall here,

“ however, touch only on the most essential points, as they

are sufficiently mmutcly considered in I\atuml History as
a mode of arranging Orders and Genera, In Mammalia
as in Man” we find «cutting, pointed, and flattened teeth;
* F. Lavacya, Esperienzi ¢ Riflessioni sopra la carie dai denti. Genya,
1812,
+ Tiepesany’s Zoologie, b.i. s. 565.
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but in arranging them as Incisor, Canine, and Molar
Teeth; we must also take into consideration their situation,
as it by no means universally happens that Incisors, for
instance, are actually cutting teeth, or that Molar teeth
have grinding surfaces. As to the Canine teeth, they may
be considered as the remains of the numerous sharp and
conical teeth with which the whole'jaw is armed in Fishes and
Amphibia, and’even also in several Cetacea, €. g- the Por-
poise. (Tab. XVIIL fig. L) Ig both casés they serve the
same purpose of holding and lacerating rather than masti=
cating. They are wanting in many instances, e g the
Ruminants with hollow horns, the Rodentia, the Elephant,
the Rhinoceros, and usually iri the female of the Solipeda.
In other ceses they are present in one jaw, only, asin _tl.ne
Walrus. In general we find them shaped nedrly as in
Man, though commonly considerably farger, and that even
in Apes. (Tab. XVIIL fig, XI.) They are largest in the
tusks, as they are called, of Swine: ‘hay, in the Babiroussa,
they project almost like horns above the superior Maxilla,
the tusks passing out laterally through the jaws. In the
Walrus, also, the two solitavy tusks of the upper jaw are
of great size. :

§. 501. The incisor teeth are rarely altogether wanting,
as in the Ornithorhynchi, Armadilloes, and Sloths ; most
frequently in the upper jaw, as in the Ruminants with
borns and antlers, and less so in the lower jaw, as 1n the
lephant, Wialrus, Narwhal, and Dugong- (Tab. XVII-I.
fie. IV.) They generally coincide pretty acctfrately in®
sliape with'the cutting teeth of Man; in other instances,
particularly the Elephant, Narwhal,® and Dugong, t.heyarc
remarkable for their sizey and in others, again, [’8"“0“13"1)’

* Although we usually find but one of the long and apparently twisted

teeth in this animal, it hasreally two, though of unequal [:Tﬂ“""'-—'hc right
alling out at un early period, whilst the [4ft continues to increase.
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the Rodentia, for their curvature and chisel-like cutting
surfaces. The molar teeth are those which are most uni-
versally found (the Narwhal aléne having only its tusks).
They differ in form in a remarkable manner in carnivorous
and graminivorous animals; in the former they are com-
pressed from side to sidé, (e g. in the Dog, Caty; Polecat,)
and terminate superiorly in several sharp points, like the
teeth of Sharks; consequently they are adapfed not so much
for masticating a$ for cuttipg like scissors, a mode of action
by which they always retain their sharpness. In the true
herbivorous animals, on the contrary, for instance, in the
Elephant, (Tab. XVIIL fig. V.) where each half of the -
jaw contains but one, or*al most (during the period of
change) but two molar teeth, in tlie Ruminantia, Solipeda,
and Rodeiitia, the molar teeth forin broad grinding surfaces,
which frequently preSent transverse furrows corresponding
to ridges on the surfacies_of the opposite teeth, so that
leaves, &c. can be crushed and ground by the lateral
motions which are .rendered practicable by the flat articular
head of the lower jaw. ‘The molar teeth of omuivorous
animals, es g. Swine, Apes, and Man, form an interme-
diate gradation between'tbese two opposite forms.*

* The three kinds of teeth, viz. Ineisors, Canine, and Molar,_are found
in W»; m all the Quadrumana; in all the Carnivora ; in all the Pachyder-
mata, except the Two-lorned Rhinoceros and the Elephant, in Camels,
Solipeds, end the Ruminants without homs, the Canine being wanting in
those with horns, except the Stag, whicl has vestiges of tliem. It is only in

- Man, howevyer, that the three Kkinds of teeth are arranged in an uninter-
rapted series, 50 that those in one jaw every where touch the corresponding
teeth in the other ; a fossil Genus of Animals ( Anoplotlierium) slone resem-
bling Mim in this respect. In Apes and Carnivora, and in all species where
the-Canine are longer than the other teeth, there is at least & vacancy in
each jaw for the Canine tooth of the other, i Bears there is evena con-
siderable space behind eaeh Canine. In Hedgehogs, Shrews, Phalangers,
and the Tarsier, the Canine are 'shortcr than tiie other teeth, and conse-
quently there is a vacancy between their points on cach side. In the
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§. 502.  Acdording to HAyE,* the teeth may be divided-
into three classes, as regards their intornal structure. lst,
Where the Enamel, a crystalline compound of Gelatine and
Phosphate of Lime secreted from the membrane of the
pulp, surrounds the crown and body of the tooth. ~OF this
kind are the teeth of Man3 of the Chrnivora and Omnivora,
as well as the great tusks of the Elephant, &ec. where,

‘however, the coat of Enamel is very thin. 24, Where the

‘enamel does not suzround the whple of the‘tooth, and where
the proper dental substance, (a bony mass, the great hard-
ness of which, according to Braxne, is owing to the addi~
tion of Carbonate of Lime,) forms a part of the masticating
surface. Such are, for instaricé, the cutting teeth of the

"
Makies, the Tarsier excepted, in Bats;* the Galeopithecus, and in Camels,
there is a large yacant space between the uppor Tocisors. The superior
Incisors are wanting in Ruminents, and the inferior in the Walrus. Some
species of Animals lose the Tncisors at a certain uge; such are certain
species of Bats, particularly the Phyllogtomata and the Sus Ethiopicus,

In other Mismmalin there are but two kinds of teeth ; viz. Iucisors and Mo-
lares, separated by a vacant space without Canine teeth: such are the Phas-
«colome and all the Rodentia, where there are only two Incisors on each jaw;
of which, however, the superior wrre double in the Hare ; the Kanguroo,
which has two below, and six or eight sbove ; and the Daman, which has
two above and four below,  The Elephant has Molares, and two tusks ot
Incisors fixed in the Intermaxiliary bone, but no Cunine or inferior Incisors.
Others have Molar and Canine teeth with Incisors, e. g. Stoths, and ‘the
Dugong:  The Molar tééth being the most essential are the last to disap-
pear, except in the Narwhale. Hence, when there is but one kind of tecth
it igalways the Niﬂtr. e g. the Tatus, Ornithorhynehi, Oryeteropus, Tivo-

horned Rhinoceros, and Lamantin. Here, too, may be arranged the Por- o

ipoises, which have uniform conical teeth set aronnd both jaws ; apd the
‘Cachalots, which have similar teeth on the lower jaw alone. Tn the Nar-
‘whale the only kind of teeth consists of two tusks lodged in the Interhaxilly,
and of which one is geneally rvanting. Lastlyy the teeth are altogether
wanting in the Ant-Eaters,” Pangolins, Echidn, and Whalés. (Covies,
Comp. Anat, iii, 151.)— Translator.

* Leet, on Comp. Azet P 176.
{
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Rodentia, in which the Enamél covers thé afiterior outer
surface of the tooth, and consequently by its greater' hard-
ness and resistance, as comparell with the bony substance
behind it, -produces the chisel-like cutting surface : this is
peculiarly evident in the teeth of the Beaver: 3d, To this
head belong those teeth, where, in addition to the Enamel
and dental substance, therv is a third, which, according to
the examination of Braxpe, approaches most clesely to the
true osseous textlire. Of this kind are ¢he molar teeth of
the Elephant, of several ruminating animals, Rodentia,
&e.  In them, a point peculigrly deserving of remark con-
sists in the complicated manner of the R)ldmv of the mem-

. brane which serves for the Seéretion of the Enamel, and the

singular _appearances of the layers of Enamel thereby pro-
duced on the masticatiri surfitces. * Thus, in the Ruminants,’
the Enamel forms waVe-shaped strize penetrating to some
depth: in"the African Elephant, it constitutes a row of
rhomboidal lamin@ vettical to the grmdmg surface (Tab.
XVIIL fig: V.b.): on tl:e contrary, in the Asiatic Ele-
phant, these Jaminze present parallel waved edges on the
transverse Section of the tooth: As the number of thes=
laminz inereases with the age of the tooth, and as the
enamel of each is evidently produced by a distinet mem-
brane, we may in some respects consider each of *zhem as
forming a separate tooth.
The third substance of these tebth, whlch forms a kind
of cement, s produced, aceording to Hone, like other flat
"bones, by the ossification of the membrane which secretes
the enamel. CUVIER, on the other hand, considers it as a
second secretion from that membrane after it has become’
spongy and thickened, an idea which so far appears some-
what mprobable, as that it is not easy to conceive the
occurrence of twe dxstmct secretions from one and the
same surface.
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§. 503. As’to the succession’ of teeth, in  Mammalia
in gerieral, so far as has beén observed, it takes place in
the same manner as in Man: i. e 'those teeth which first
appear, and which are formed almost at the same time as
the jaws, drop out, and are replaced by others; a pheno-
menon which is to be explained by the elongation of the
iaws, and by the productive power thus re-excited. Thus,
Howme* saw-inthe Wild Boar sixteen primary molar teeth
in both jaws, behind which, angd before they fall out, the
Jaw is elongated so as. to admit the appearance. first of one,
and then of a second, large and apparently double molar
tootl.  Consequently in the seventh year, when the sixteen
teeth have been replaced, theére are twenty-four molar
teeth, ancd-even subsequently to that period the ramus of
the jaw is so much elongated as to permit the*formation
of a new cell for the rudiment of another tooth. The
Ruminants, according to Cuvier, shed twelve of their
twenty-four molar teeth. In the Horse the mode of sue-
cession seétves the purpose of ascertaining the age up to
the tenth year. At three months the foal has six prim
cutting teeth, and at six months three primary molar teeth,
in each ramus of the jaw. The two middle incisor teotl,
are changed at three years, the two next a year, and the
outermést another half year later. The permanent incisors
have a fossa on the cutting surface, which only gradually
disappears.asthe teeth are worn away, viz. on the two mid-
dle ones in the seventh year, in the eighth on the two next,

and in the two outermost in the ninth year. The canine-

teeth first appear in the fourth year, are somewhat blunted

in the seventh, in tlie tenth completely so, and then appear

longer from the recedence of the gums. The primary

grinding teeth fall out in and after the third y‘éar, and are

then replaced by new ones in greater number. Tlere are
* Lect, on gomp.' Anat. p. 184,
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many remarkable circumstanices' in’ the succession of the

& teet jhfgli‘e:.lﬂl::‘bhan: :‘the primary tusks appear a!)'(')ut the

Sl sﬁéﬁ‘tﬁox eighth month; they ave about two inches: long,

dre not io}low; and are shed at the end of a year: the

i\e on_ésprgseﬂt themselves at the end of two months;

n‘n&t first black' and rough, but subsequently acquire a

polish ;" in two months time they are an inch long, and at a

later period attain a weight of an hundred am fifty po;m(_fé

. and upwards. There are eight molar teeth formed in each

© i side of the jaw, not one by the side of the other, but

behind, or rather above, each other, inl such a manner that

a second comes next to the first, whicl is worn down; so

e ‘that there are two molar teeth in use at. the same time.

v " The’ teeth whicli come last, however, have always an

¢ in%r_eased number of perpendicular -laminze: thus, the first

#  molar tooth, which is formed soon after birth, has four;

'y the next, which is in use in the second year, eight or nine;

. * the third, twelve or thirteen; the fourth, fifteen; the
70" seventh and eighth, twenty-two to twenty-three liminz.

§. 504. The varieties in the mode and power of the

" motions of the lower jaw in Mammalia have been already,

‘considerably elucidated by what has been said on the'shape

of the Zygoma, (§ 257.) on the conformation of the arti-

cular process of the lower jaw, (§. 260.) and on the tem-

poral fossa. (§- 263.) The muscles, which are the imme-

diate agents in producing these motions, are essentially the

¢« cam®as in Man, differing only in their relative size, position,

and figure. The Temporal muscle is of very considerable

bulk in those cases where the molar t_eeth are like shears,

eg. in the Carnivora, and that even n ‘the smaller ones,

« % s the Mole. (Tab. XVIIL fig. XIX. a) ' In the Her-

bivora, e g the Rumifmnts, wht:re the’ molar teet.h opérate

rather by crushing, it 18 proportionally small. (Fig. XVI.

6.) The Masseter runs backyards somewhat more obliquely

G
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than in Man. ' (Fig. XIX..fig. XVL#7.) The, Perygoid

muscles are the chief agents in the lateral _motion of the
lower jaw, e. g. in the Ruminants. Besides these; how~
ever, the lower jaw in many Rodentia is partly rafsed and
partly carried forwards by a muscle extended to it from
the superior<Maxillary Bone, and pnrti‘ethdﬂy Jits zygoma~
As in Man,
also, the lower jaw is depressed by certain muscles from
the Hyoid Bone; but more particularly by & muscle cor-
responding to the Digastrie, which, liowever, actually
consists of two bellies in but few instances, ¢ g in Apes;

and, according to.Cuvier, is altogether wanting in Ant-

Eaters and Armadilloes. o - '
§. 505, We next come to the deseriptiorn of theé lingpal

bone, for the form. of which that of Man may well serye as
to the earlier for-

mations, that the anterior, and in Man smaller, cornua, i

a type. It so far approaches, however,

many Mammalia, e. g. Ruminants, Solipeda, Swine, are
either longer than the posterior, of are composed of two
parts, or are attached to the base of the Cranium by means

- of a long and flat bone, not as in Man by a ligament
reaching to the Styloid Process. These flat bones appear
particularly to represent the great cornua of the lingu
bone in Fishes and Amphibia, whilst the greater or Poste”
rior eornua rather correspond to those of Birds, as is evi-
dent in-the Os Hyoides of the Hare. (Tab- XX. e ¥
and Tab. XVI. fig. IL) Tn the Carnivora the anterior

, cornua, as well as the bones (Styloid Bones of Cuvu:u')
connecting them to the Cranium, are distingnished for their
slender and cylindrical shape.* &

* Inthe Echidna Ays'riz t.he body of the 0; Hyoidés i formed by a flat
straight brunch: the extremities 0(. its anterior edgt support the anterior
coroua; which are cylindrical, directed forwards, and each composed of a
single picce : the styloid bone descends almost pcrpcndiculnrly on each sidg
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§. 506, The body of the bohe differs from its eurlier
forms chiefly in the ‘absence of the posterior pointed pro-
cess S0 genemlly found in Birds,"Amphibia, and Fishes;
and also in: the deficiency of an anterior articular surface
forthe lingual bone or cartilage, which no longer exists ;
thqugh I find in the Hyoid bone of the Hare and Horse a
process projecting anteriorly, and representmg that am- 3o
culation. The body of the Os Hyoides in the —How'hng
Ape (Simia seniculust) is expanded into a-large tympanum-=
like cayity communicating with the larynx, and very accu-
rately representing the laryngeal sac'uf the Amphibia,
(§-476.) which is in the same manner: ‘organized for the -
reception of air, and for adding to the powers of the voice,
though it is unprovided with bony parietes. We shall
revert to it in treating of the respirdtory and vocal organs.f
This bone, too, affords the only instance among Mam-
malia of the solid substance being replaced by cavities for
the reception of ait, as 4n the bones of Birds. (§. 209.)
In Mammalia, as in Man, themuscles of the lmg“al bone
are tolerably numerous but as their course in both in-
stances is essentially the same; a precise indication is .
rendered unnecessary, and I will only mention that the

to meet them. The posterior cornua are arched f large, flgt, and
articulated to the sides of the body: their extremity, of which the posterier
edge is convex, is connected with a second piege on ‘each side, descerding
parallel to the first until it gets behind the body.of the bone, whers it unites
with the corresponding picce of the apposite side. Two other pieces are
cannected with these at the point of their junction, and diverge laterally from
them. (CuviER, Comp. Anat. iii. %k)—?&mlawr.

+ And «also in the S. Brasiliensis, according tb Worye. De Organo
Vocis Mamma!nm, pras. Rugorriy, 1812, p. 3,
. { Inanother pomt of view it might be compared with the bulls ossea of
the organ of hearing n several Mammalia, (§ 217.) as both serve to in-
crease the sound,

G 2
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muscle con‘e.;pomling to the Style-hyoideus is scarcely
. ever perforated by the tendon of the Digastricus.

§. 507. The tongue of Mamunaliz is distingpished from'
its condition in the preceding Classes, partly by the soft-
ness of its coverings, whereby it is more adapted to'the
sense of taste, aifl partly by the absence ‘of bone or carti-
Tage within it, whereb§' it is “rendered less rigid, more
flexible, dnd fleshy. There is no want, however, of approx-
imations to the earlier formations : thus,” the thick, fleshy,
fatty,* and but_littie moveable tongue of the Cetacea,
which is fised to the floor of the mouth, and, according to
Cuvier, is withéut any evident gustatory papille, repre-
sents the tongue of Fishes: “the not uncomman division of
the poinY of the tongue into two parts, (in the Dromedary,
for instance, but particularly in the Seal, Fab. XX, fig-
V.) reminds us of the tongue of several Amphibia : (§. 497.)
and, lastly, the fringed tongue of certain Birds (§- 486.) is
reproduced in the Smbriated.scolloping of the point of the
tongue, as described by Cuvien, in the Opossum. Far-
ther, the vermiform tongue of the Ant-Eater and of the
Echidna (Ornithorhynchds sive Echidna Aystriz) presents
great similarity to the tongue of Serpents, (§. 475.) purtl.y
as regards it§ shape and motion, and partly in so far as it
appedrs to serve merely as an organ of ingestion. " _Lastl?’,
it i not infrequently armed in the manner described 1n
Fishes: ‘thus, the priékles with which the tongue of,CatS,
and particularly of the Lion, Tiger, &ec. is furnisbc(_i, are
perfectly similar to the lingual teeth of Fishes, consisting
like them of sharp, indufated sheaths, directed backwards,
" and seated over soft lingual papilla. (See § 463, .and
Tab. XX. fig. IV.) «The lingual“teeth of the Echxdxla
(5. 498.) have been already noticed: but besides this

* Tt often affords three bagrels of oil in the Whale. See OkeN's Zoo
logie, . ii. <. 667. B
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animal, we find the tongue of the Vespertilio caninus
powerfully armed, being covered with sharp dentated
scales.‘ r . sl 2% ;

§. 508, -In other Mammalia the covering of the tongue
is usually very similar to that of Man, though the number,
size, and position of the papille presept many varieties.
Tlie shape of the tongue itself is’commonly distinguished ,
from the human by its narrowness, length, arfd slenderness.
Its motions ‘are érdinarily effected by the same muscular
strata as in Man; but it is physiologically interesting to
remark that the muscular fibres of the“siigue (as an organ
helonging to the Vegetative Sphere) differ from those sub-
servient to Locomotion in being softer and more delicate.
The mechanism of the motions of the vermiform tongue of
the Ant-FEdters and Echidna is vety peculiar : according to
Cuvier, a long muscle proceeds from the sternum to the
tongue, which, like the longitudinal fibres of the arms of

« Brusssnacit (Vergl dnat, s: 338 2¢. Auflage, 1815) observes thut he
is not nequainted with any animal if: which the tongue exuctly resembles that
of Man, for that even in Apes it is distinguished by its narrower and more
elongated form, and by the difference of the various kinds of papi_lla with
which its upper surface is beset. Thus, in the Simia syleanys it is three times
Tonger than itis broad, and hz;s postesiorly only three tiolated papille
arranged in o triangle ; but, on the contrary, uP\vﬂf:f two hundred
obtuse pupilke, situated in front of the former, and at the sides of the Tongye.
They are most numerous at the front of orgafi, and appear likc white
granyles of variolis sizes, but altogether vary,in appearance from the conical
papill& infinitely more than is the case in Man. Io the Opossum the middle
wof the anterior exteemity of the organ is heset with sharp and firm papille,
still stronger than those of the Cat Genus : even in the Herbivora there is i
similar digposition, though in a slightér degree, and ywhich is probably of use
in grazing. Inthe Two-toed lfm-B:ter, the tongue, though two inches and
Iialf Jong, is scarecly thicker at its ?)ue than & Crow-quill, and is eylindrical,

. with the exception of 8 superficial groove on ks upper surface. At its
voot are two very gmall foramina cetca: its muscles are very powerful,

(BLosexpacy, L ¢ P 31.],)_.Tran51alov. "

!
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the Sepiw, or of the Feelérs of Shails, (§. 110. 136.) is X
contifiged into the substance of the organ, and affords the )‘ :

means of retracting it, anfl giving it lateral motion ; whilst,
on the other handy the elongation and other motions of the
tongue are effected by circular fibres  that form the exter-
nal stratum of musele. In the litﬂe":‘ﬁnt-mll}‘(Mynne-
~gophaga didactyla) BiMexsatu found the tongue tivo

inches and-half long, though the length of the whole body |
is only eight inches. It is probable, alss, that the motion J
of the long, flat, ang narrow tongue of several Carnivora -
may be assisted V¥ a rougd elastic ligainent contained

within a sheath, afjd which, from its worm-like shape, was -
once considered as a woem,” &nd as a cause of Rabies .y ’
“in Dogs. « It is best knowp in the Dog‘GenuS; where it

lies in the mesial line pretty” close to the undéf surface of

the organ: BrLumexnach,* howevef, found it also in the ¢ :
Opossum, and I mysel:f met with a pgri_'pcl]y stmilar liga-
ment, one quarter of an inch, long, xﬁtﬁetongue of the
Mole. It appears to me to be nothing more than a rudi-
‘ment of the lingual cartilage us:xally fonniim the preceding
Cme'sd, - o N

.
f oM .

.

* Handbuch der Vergleich #inat. 8. 335. "

0 .
+ Tn the Echidua the tongue becomes very slender at the point where it is

desached from the palate, and appears to consist merely of two small and

very Muclt elongated misculageones placed side by side. Bach cone is com-

posed of twelmuseles ; the ana external, ind formed of an infinite number of ¢

litle fibrous bundles, disposed in little rings around the internal muscle, which

Jiminish in size as they approach to the extremity of the tongue- The firss &

of these annulir filires gre conneeted with the Genio-glossus of the same

side. The internal musgle s cylindrical and very long. Tt arises from the

upper and front part of the sternum, runs along the front of the nlck, and, &

passing first between two luyems of the Mylo-giossus, and then between two 4

portions of the Genio-glofsus, perietrutes the annular muscle. It consists of - ]
" ..

i

iy E e 3
distinet fusciculi twisted in elongated spiral folds. The outermost of these

spiral fascienli terminate on the first o the rings of the annular muscle :
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§. 509. As to the rémaining eircumstances of the cavities
of the mouth and fances, the most important consists in' the
more perfect separation of the twa by méans ‘of a Veluin,
which genetally differs but little from that ofs Man, ‘Ex-
cept in ‘Apes, the Uvula is commenly: though not inva-
riably wanting, inasmuch as 1 have found it quite evident, -
though chiefly membranous,” in fir: Hare. According o
CUVIER, ,:_t._lge_,\,_’fe_lum,és remarkable in Cetaces, gnd also irf
the Elephant. In the former itis a tubular elongation of
the posterior aperture of the nares inclosing the pyramidal
projecting larynx, and of importance, as:well for the pur-

‘pose of respiring whilst the cavity of fhe Touth is filled

with water, as for spouting out the latter. (§. 354.) In the
Elephant, also, the Velum descends below the Epiglottis,
which is consolidated with the' Arytenoid :értilé.ges, and
thereby enables the animal to expire when swallowing fluids,
as must necessarily take place when it has_previously,
sucked them up into thé trunk. Some years since I also.
observed in the Horse-shoe Bat (Vespertilio ferium equi-
qnum ) a mode of formation' which partly approximates to
that just described, and partly reminds us of the relation
between the posterior nasal apertures and the Rima Glot-
tidis of Birds. (§. 485.) * In that instance, instead of the

{ Velum the posterior aperture of the nasal canal has attached

to it a membranous projecting border, which corresponds
with the utmost precision to a similar border surrounding
the opening of the Larynx, and elongated anteriorly in
she form of an Epiglottis. (Tab. XIX. fig. XIX. b.)
Nay, even inthe Rodentia we find this hithertosunnoticed
the subjecent fasciculi reach the succeeding rings, snd so on, the innermost

extending to the extremity of the tongue ; the diameter of the latter dimi-
nishing in propartion as the fasciculi reach the point of their insertion. It

! will easily be seen how the organ ean be ﬁhOﬂenf;gl,md twisted in various direc-

tions by the longitudinal museles, whilst the atinular fibres, on the contrary,

serye to elongate it (C¢ v1um, Conp. Anats, il 261.)— Franslator.
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repetit.‘i,gm‘pf,;a simple postérior J'msa,l.",_'ip_'erture 3 thus, in the -
Rgt.‘tﬁ‘)}' oxnmplg),l% o_l_)sq:*'v‘é'.ou.t;&‘:""‘mqt" of the fauces
merely an oval ‘hole leitding to the npares without ‘any
Neh:lh-‘ W £©Q : é%k N 5 3
/. §.510. The Pharynx in this Class is characterized by
. werful strata’ of muscular fibres, the arrangement of
.:gnich,;?howéver, present-but few important variations from
the structure “of the same part in Man. The greatest
v peculiarity is found in the Cetacea, whefe it is elongated
superiorly into two fleshy tubes serving to conduct the
water into the_eXmtis and pguches belonging to the nose.
In this Class alsoy as in- Amphibia and Fishes, we occas
sionally find sac-like appendages to the cavity of the mouth,
.which are chiefly employed as pouehes for containing food:
but also, in some Bats, the Genus Nycteris, atcording to
GEOFFROY,} appear very evidently to serve as receptacles
for air: for, as these animals are provided at each side of
the mouth with an aperture leading between the skin and
the muscles of the body, they are enab“led; whilst the nasal

* In the Camel the Velum Palati descends very low; and instead of
‘Tonsils there are numetous little depressions, containing greenish concretions,
nrobably salivary caleuli. In front of the Velum Palati is a peculiar organ,
the true nature of Ayhich is but little understood ; it consists of & depending
membrave, eight inches long by four inches wide, appitently formed by two .
Jartine of the mucous membrane connected by cellular substance, and fur-
nishedwith museular filires that are probably capable of voluntary motion : its
surfuce is pesforated by the oblique orifices of numerous foveoli, It is stated
thit during inspiration air penetrates it and distends its cells, though the
mode in which this can take place is not very obyious, unless it be by means,
of a lnrge excavation on each side, described as being capable of admitting the

; s .
top of the finger. (Ruwairen on the Anatomy of the Camel. Seetbc Bdmb.
Journ. of Med. Scignce, vol. i, 221.)  The same organ has been nbiticed by
Sir B. Hoxg, in the life of Huziten, (Treatise on Inflammatiom, &e.) who
deseribes it as a pouch orbag, ‘and attributes to it the office of moistening the |
fiartees——m 7 ranslator.

t Annales du Muséity { Hist, Nat, vol. xx. p. 15
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canal is closed by a pt;culiarqgkéchhnistp, to propel the ex-
pired air beneg}hi“tﬁt\:‘?skin,"éo'as to expand it and facilitate
their flight. 2 As ta the true Ch?ek-pouclf&,;'thef. form, in
tlie Hamster for instanice, two spicious sacs about 2‘}nnches
in diameter, placed beneath the skin at the sides of the
jointof the jaw, are lifed internally by.the membrane of
the mouth, and covered extérnally’by a muscular membrang
which is connected awith the spinous procesSes of the cer-
vical vertebre.  There are similar cheek-pouches in the
Ornithorhynchus, in Baboons, Cynocephali, and Monkeys,
(Cercopitheci.) In some degree they: >e€form the same
office as the Crop in Birds. Here, als;,’ we must notice
the glandular sac which isformed at the posterior part of
the palate in the Camel,” thongh, like the mecous fossa
on the palate of Birds, it dppears to serve rather as a
secreting organ than s a receptacle. ¢
B. Of the Gsoplagus and Stomach in Mammalia.

§ 511, Thg(Esoph;;gus of Mammalia differs from that
of the preceding Classes, as well by its smaller size; as by
the greater strength of its fleshy parietes. The latter cir-
cumstance is more particularly évﬁent in the (OZsophagus
of the Ruminants, which is susceptible of voluntary motion,
‘and in which the muscular fibres are distinguished by their
bright red colour from those of the rest of thealimentary
canal.« In them, as well as in many other Mammalia,
these fibres are for the most part .disposed in two spirally
contorted and mutually decussating sets, an arrangement by
which their powers of action must be increased. The

b * Houz, quoted by BLUMENBACH é.llandblt(‘h, s 124),

<
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internal membrane which tsually forms longitudinal, and
more 'f;a.r:'l)'f',.trz;n'ﬁ‘ﬂ!éf& f%ldg,' s remarkable in many species,
e..g." Dogs, Moles, and Beatvers, for its yery great density,
and'the evident a}g&oximzﬁion in its moperﬁéé:td the ex-
ering.in this respect from the human
(Esophagus, with,,wlﬁch&ig otherwie corresponds closely,
i senetal form.. We may remark,

as an unusual Structure of the (sophagus, a peculiar valve,

" observed by Homz, at its commencement in the Echidna

(iﬂlorhyncluw hystriz), together with numerous papiliz
at' its termina 'om-.é’:intingo upwards, and resembling a
similar structure}faj some Tortoises. (§. 479:) In beasts
of prey and most Palmata, alsh.eit reminds us of the earlier
formations-by its very considerable width. e

§. 512. Among the fiumerous variations presented" by

e form of the Stomach in Mammalia, it is peculiarly
interesting to trace the gradual transition from a simple
organization, similar to that of I'ishes and Amphibia, into
one of a more complicated kind, suclx.?s we have hitherto
found  only in Meollusea and Insects. As the Stomach of
Man is to be classed among: the more simple of €hose found

" in Mammalia, I may state generally that the structure,

position, and form, are very similar in those of most of the
Carnivora, e. g:?'Dogs, Cats, Martins, Moles, Bears, and
Hedge-hogs, as well as in those which live on insects,
fruits, &c; & g Apes, Bats, Squirrels, &e.; and only differ
from it, either, as in Bears, Lions, by a somewhat more
gvident contraction and division into two halves, at leasts
during lif¢; and more particularly the period of digestion ;
or, by a more elon'g‘ated form, asin t!‘xe Martin 3 or. lastly,
by a more spherical shape, as in seweral Ape.s and Bats.
The stomach of llle'al;!pldl)ious Mammalia, e. g. the Seal
and Manati, dosorvo@?mrticulnr notice, in which there is
a simﬂnrity to that of 'rishfs, dependent on the deficiency K

¢
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of the left or cardiac potich of tlie organ, and the insertion
of the (Esophagus at the extréme left margin. (Tab XX.
fig. 11L) The Stomach of the Arft-Eaters and Armadilloes
is likewise simple, but as they have no teeth, like Birds, it
is very muscular, and stones are swallowed for the purpose
of crushing the food. Kccording to Hoxe, the stomach of
the Ornithorhynchus is pfoportiofially very smalland ity
structure simple: the (Esophagus gradually expands into
a sac attached to if, and opens close to the pylorus. The
glands secreting the gastric fluid a.i in general more
evident than in Man. The epidermi&of the (Esophagus
usually terminates at the orifice of the ! mach.

§. 518.  The Stomach of’ several of the Rodentia forms
an evident transition to the more complicated formations,
partly by fhe greater developement of the glands in the
region of the cardiaé orifice, which in itself is also an
approximation to the cgrdiac cavity of Birds: and partly
by the more strongly fnarked muscular contraction of a
portion of its parietes. The Stomach of the Beaver may
serve as a specimen of this kind, in which the epidermis of
the (Esophigus terminates abruptly at the cardiac orifice,
(Tab. XIX. fig. XV. a.) whilst there is a glandular body
external to ﬂlﬁ'?ﬁme‘gpog; over which the longitudinal fibres
of the muscular coat are continued. (Fig. .iIV. e.) When
these fibres are removed, we find- a collection of little
mucous pouches, the ducts from which gradually unite
mgether, and ultimntely terminate by several apertures of

“different sizes and closed by semilunar valves. (Fig. XV,

b.b.) There is likewise a considerable contraction of the
parietes mear the Pylorus, giving rise to a second and
smaller gns_n-ic cavity.  (Fig- XIV.v‘ £) According to
Home,* there is a similar glandular apparatus in the
Stomach of the Wombat; and in the Dormouse it even

* Leet. on Comp. Anat p. 116.
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forms a peculiar cavity, coveréd with glands, and placed

at the cardiac orifice. Of this kind are also the Stomachs

of Hares and’ Rabbits, in’which it is already easy to recog-

nise the distinet ful}ctions of the 'tWOr.p”(’l'ﬁOhﬁ< the organ,
the food contained in the left being merely softened, whilst
that in the right is found actually digested. The separa-

._,ﬁ‘oﬁ of the two ]mlves_\‘of the Stomach is likewise very
evident in*the Hamster (fig. XVIIL) and the Water-Rat,
where the first pertion is lined by the “epidermis of the
'dﬂéﬁizbagus, as thoush it were a Crop, whilst in the Hare,
on the contrary, T terminates absolutely at the cardiac
orifice. Bt - ) ;

. §. 514, The more complicated form of the Stomach is
still farther developed in the herbivorous Mammalia. The
three divisions, which are but imperfectly indicatéd in the
common Rat (Tab. XX. fig. VI. al), preseat themselves
in the Porcupine as three separate cavities, although the
cardiac orifice and pylorus are still pretty close together.
In the great Kanguroo, the length of the stomach, and its

“ numerous pouch-like appendages, give it the appearance of
a portion of the large intestine in Man.  The gastric glands
are collected into separate roundish masses; the cardiac
orifice is at a”conriderable distance from the pylorus, and
the size of the left cul-de-sac is far inferior to that of the
larger division to.the right: according to Homg,* also,
these animals are cap}ble of ruminating when fed upon
hard food.  Amongst Bats, the Vampyre (Vespertilio
caninus), which feeds only on buds and flowers, and not by
sucking blood, approaches most to the Kanguroo in the
intestine-like shape® of “its stomach. Amongst shoofed

~animals, the Solipeda offer 2 more simple form of stomach ;
the two portions of which it is composed m?e, however,
distinguished by their lining membranes; that of the left

* Lect, on b'nm/: Anat. p. 157
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being continuous with-the epidermis of the (Isophagus.
In the Pachydermata the stomach is already provided with
some conmleﬁppendages. in the Pig, the large base
of the ston is turned to the left side, and furnished
with'a sac-shaped appendage, whilst there is‘a fleshy conical
process in the pyloric half that may serye occasionally to
close the orifice. In the Elephant, the stomach is more
cylindrical, and has likewise a conical appendage wﬁghe
cardiac portion, $eparated from the rest of the orga‘anY
strong transverse folds. These appendages are sl:il&,‘!‘no’re
considerable in the Peccari (Sus tgjassa;-«ind Hippopotamus,
in the first of which the cardiac extrenity is provided with
two, and in the second with" three large sac-shaped expan-
sions, which have no claim to be considered as distinet
stomachis,finasmuch as the structure of the lining membrane
is the samein.all. To this series, too, belongs the stomach
of the Sloth (Bradypus), which, according to DauBENTON
and CuviE, consists of a large' globular cardiac extremity
~with an extensive appendage, connected to it, dnd commu-
‘icating by a eanal with the narrow gut-ike pyloric por-
tion, which is also enlarged by a small cukde-sac. opening
into it* ‘ P
+ In the Kanguroo Rat, the Stomach is divided ,iﬁ:d two gut-like sacs,
united nearly at right angles, and communicating together by a largé'npe'g:m.
The cardia enters at the point of union of the two sacs, bug corresponds
more particularly to the first; a fold, however, is stretched from the (Tso-
phagus into the gecond, and probably serves under certain circumstances to

, guide the food divectly into it. The second sac is elongated, and divided

into several small sacculi, by the contractions of its parietes. Its right

' mangin, wiich is thick and short, fixes these saceuli by a museular band like

that of & Colon. A longand narrow gland is stretched along it, and secretes
a fluid which enters the stomach by several emall orifices on its inner surface,
The posteridr balf of the Jeft sac is disposed in large Tongitudinal folds, whilst
there are merely superficial folds intersecting each other so as leave polygonal
interspaces upon the anterior half, and wpon the commencement of the right

“sac, whilst the greater part of the surfpee of the latter is perfectly smooth :
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§. 515, We next com¢ to the- description of the sto-
machm ruminating  Mammalia, in wlnch, and in certain

°

s0, that from the difference in their structure the two = , perhaps,
with gme;y, be considered as distinct stomuchs,  The muscular membmne
forms u decided_circle around:the Pylocusy and helps to distinguish the
Stomach from the Duodenun, ‘
. Tn the great Kanguroo, thc%tmmcb has but a single cavity, forming a
large Tyl der, curved in virious directions, and occupying o great
pm the abdomen,  Jt has wvﬁ large musculad bands like those of a
nding through its whole length, and. dividing it into saceuli.
Tho ’ﬁflﬂ the uvu)rwl)“‘h is situated on the left of the Cardis, has two
cnr\'ed nppcndlm croasln} it at ﬂgh! ingles, und is not more than « sixth part
as long as the left division, an inverse proportion to what is observed in the
Kanguroo Rat. The left. pouch  bifiifcates into two small. cul-de-sacs, of
wlucp the oytermost is distinguished by its thick und m;mhr parietes,
whilst the inner surface of the otheryand of the rest of the left sre,.p smooth,
whitish, and disposed in small megulur folds. Thu appearance of the inner
membrine is continued nmund the Cardia, and extznds, in the form of three
Iong triangular bands, into the right pouch, wlulst the rest of its surface is
greyish, semi-transparent, smdoth, and not’ glicated. The Pylorus has a
circular fold ef muscular fibres, und a'rresponding ring of glandular struc-
ture on the inner ny.-mbmne, by which the diameter of the opening is much
teduced.

“In the-Roussette, wmch is frugivorous, the (Esopbngmoopmu into a
rnuuded s8¢, dgplmed by a deep groove both from the right und left pouches
of the Stomach. The left eul-de-sac is cylindrical, terminates in an obtuse
point torned backwards,nd is covered by very thick muscular fibres. The
right extfemity of the orgun is 215 times as long as the left, forming & large
tube with thin parietes, and with seversl contructions, which give it a saceu-
iated eppearance like o Colot.  The Pylorus is furnished with @ valve
cloging it s0 perfeuly, that it ddes not admit the pussage of air throngh it-

In the Unau, or Two-toed Sloth, the Stomach is double. The first
cavity is very large and not rounded: it contructs posteriorly, and is elon-’
guted into a conical appendoge which is twisted from left to right, its cavity |
being separated from that of the Stomach by a semilunar fold at igs base
The Cardia opens quite to the right side of the Stomach, and leaves  Vast
culide-sae to the left: it leads into 4 canal which'at first passes from before
backwards along the right side of the first stomach. The right margin of
the canal is continued still further in the same direction, expanding conside-
rably, and separates the left pouch o( tie Stomach from the cavity between

@

v
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. it and the conical appendagc:

_smooth, but not villous,
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Cetacea, it appears in its most ‘complicated form. In the
Ruminants with horns or m:tlers, as is well known,” there
are four stomachs, though, as it dppears to me, the three
first, whiclr are lined by a continuation of the epiderﬁlis of
the (Bsophagus, should be considered merely as sep te

‘portions of the left or cardiac ex'fremity.; and chiefly, be-

cause, like that portion in other animals,—probably, accord-

fn‘g to HoME’s investigations, even in Man,—theix operation
is that of preparing the food “for the digestion which is
accomplished in the fourth or pyloric stomach, corresp fi,di“g

to the stomach as it exists in pther anitals. The di erent

stomachs are arranged in the following ‘order: on the left
side, and close to the cardiac orifice, isa large cavity, usually
rather globular, frequently divided with distinet pouches;

The canal then bends from left to right, and

enters the second Stomach by & very small grifice which corresponds to the
extreme right margin of the fiust Stomach. ““The inner membrane of the
canal is whire, tendinous, and arranged in longitudinal folds. - The second
stomach is shaped like an Intestine, is much smaller shan the first, and
bends undér it from might to left. A semilutar fold divides it into two
portions, the first of which has very thud parietes, whilst tlloqi‘of the second
are thicker, particularly around the narrow aperture of the Pylorus. The
first of the two portions of this'secord Stomuach appears to be again subdi-
vided, by alittle fold with a dentated margin, into two pirts, of which the first
communicates with a little cul-de-sac placed in front of the right cxct'emiq of
the first, between two similar sucs, opening a common orifie into the
first Stomach. These three little sacs @ polygonal, and their parietes

apparentlyf’ glandular. - The internal membrane of the two Stomachs is
and has even a tendinous appearance in the first

two sacs of the great stomacl. :
In the Ai (Three-toed Sloth), the appendix of the second Stomach is
much mwore elongated, and is divided into three sacs by two Jongitudinal
septa. ‘The existence of a canal, like that in - the Stomach of Ruminants,
and permitting the passage of food direct from the (Isophagus to the second
Stomach, suggests the idea that & kind of rumination takes place in these
animals. ‘The contents of these stomachs consist of ligneous matter in the
state of plaster. [Cuvien, Comp. Anat. iii. 375, 378, 389.)— Translator.

-
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serving for the first recepiion of the food, and known by
the name of Paunch. (Kemuz peyzani rumen; penuli;
ingluvies; magnus venter; Pansen or Wanst. Germ. 3
I'Herbier; la Double. Fr. Tab. XIX. fig. XL b.) It
is lined internally with a somewhat rough membrane pre-
sen%fng many ﬂz;uened',*pnpillae, 4nd is constantly found
glled with food in rather a dry state.®* The rotatory motion
it takes.plaée within'it is, proved by the balls of hair ‘or
woody fibres, which, when coated over by a fismerust, form
‘con'g::ﬁaﬁons consisth}g of eoncentric layers. These are
known by the nime of Bezoar stones, Egagropile, &c.;
‘are usually found in this cavity; less frequently in other
animals, for instance in the  stomach of the Horse; and
yesemble .the rolled masses of indigestible substances
_ejected from the stomaeis of Birds of prey.f *

§ 516. This first spacious stomach is succeeded by nj:

second very small one, the internal membrane of which is
likewise coarse, beset with little papillze, and folded into
numerous irregular polygonaf cells dentated at the edges
of their orifices. (Tab. XIX. fig. XIIL ¢.) 1t is ealled
the Honeycomb Bag. (Fexgpados: reticulum; Gamn or
Haube. Germ. ; le Bonnet. Fr.) It is placed immediately

below the entrance of the (Esophagus, and appears to

serve.more particularly for the reception of fluids, and
diiring rumination for moistening the small portions of food
which are successively’ propelled from it into the mouth.{

» Hose found it half full even in an Ox that had fasted 7 dﬁ.,i. (Lect’
on Comp. Anat. p, 174.) 7

$ BLOMENBAGH mentions an instance in which a ball of this kind was
vomited up by a Cow? s (Handbuch der Vergleich, Anat, s. 126.).

i May we not here refer to many Mollusca and Insects, in which the
second stomach, e g. inthe Aplysia, (§. 440,) is provided with grinding
teeth? Nay, we find something similar even in Birde, in which the fodd is
soffened in the Crop, or in the cardiac cavity, and then crushed in the

Gizzard, : © 5 .

|
A\
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'The third stomach is lined by broad but thin and rather
coarse membranous folds, r?mged lengthwise, fromu avhich
circumstance it' has obtained ¢he names Many-Plies;
20053 _d,eﬂpellio; erinaceus; Buchs, Psalters, Germ. ;
le Feuillet, Zr. (Tab. XIX. fig. XIIL d.) It receives
the'food after it has béen chewed the second time; and it
is remarkable, that, according to Davy and BRANDE, it is
distinguished by the evolution of Hydrogen as svithin it.®
‘Lastly, the fourth stomach, which we have compared to
the pyloric portion in other animals, is lined by a soft’
mucous membrane ; is of a lopgitudinal, gut-like shape; is
connected with the preceding one by a very narrow orifice;
and from the peculiar property which its secretion possesses
of coagulating milk, is called the Rennet-bag (the Red);
owvseoy abemasum, faliscus; Labmage'n, Rohm, Germ.; la.
. Caillette, Fr. (Fig. ¥IIL e.)

§. 517. « The organization of these stomachs is peculiarly
remarkable, not merely-as it _is subservient to rumination,
but also as it affords the means of carrying the food after it °
has been ruminated directly into the third, without passing

* again through the two first cavities. -I have already called
attention (§ 511.) to the great strength of the muscular
fibres of the (ISsophagus in these animals, and have here
to add, that the same structure is coutinued by mears of a_
groove, which may be considered & 23 elongation of the
(Esophagus, into the third stomach, the intermediate space
occupied by the second being very inconsiderable. The
“first and second stomachs are to be considered as appen-
dages going off from this groove; and as its edges can be
brought into contact by its muscular power, the morsel of

< food must necessarily be conveyed at such fimes into
the third stomach. Nay, in young animals, whilst still
suckled, when the stomach is distinguished by the incon-

. * Houe, Leet. on Como. Anat, p. 174, . '

e
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siderable size of the Pauwfch,® the milk appears to pass
direct® even into the fourth ca\;ity, the lamine of the third
still adl.nering closely together. ’ 2

§. 518. The organization of the stomach is« still more
complicated in the Ruminants without horns, 7. e. in the
Camel, Dromedasy, and Lama. As to the former, its
stomachs, according to Duunexrtox and Homg, are distin-
guished from the form of the ruminating stomach, as already
described, by twoscellular appendages t6 the first cavity,
and by a peculiar musculo-cellular structure of the second.
The fluids, which these anigals take at distant intervals,
though in large quantities,+ here also pass into the second
stomach (Honeycomb Bag):*the cells of that cavity are
about an inch in diameter, are interwoven with numerous
muscular fibres, and theréby #equire the power of contract-

ing and closing their orifices so as t&' retain water without

allowing it to be con yninated by intermixtur® with the
other contents of the stomach; ev@n during the repassage
of the ruminated food: A smaller quantity of water passes
into the cellular appendages of the Paunch, or first stomach,
and serves to moisten the fand contained in it a®much asis
pecessary fo fit it for being returned to the' mouth for rumi-
nation. When thesmorsel is swallowed for the second time,
it passes through the second cavity, the cells of which are
eloseq, into the tllird,v('llicll is extremely small, and almost
perfectly smooth on its jnternal surface, and from that into
thie fourth. 'The latter is gut-like, is partly beset with

amerous longitudinal folds, and apparently divided inte

two portions, which DauneNToN considered as similar to
the third and fourth $tomachs of the horned Ruminants.

* In o fetal Calf of four or five months T found the cavityeof the Paunch -
filled by a peculiar thickish, gelatinous fluid,

+ Hoxe (loe. eih) mentions that a Camel observed by him drank bus
onee every two days, but then to he stmount of 6 or 714 gallons at ance. »




- 99

§. 519. In the Cetacea, lastly, we meet with a form of
stomaclt very closely connected with its structure ‘in the
Ruminants. Thus, in a Bottle-nose Porpoise, eleven feet
long, Home* found the (Esophagus wide, and furnished
with longitudinal plicze, passing directly into a spacious
cardiac cavity, fifteen ‘inches long and_nine broad, with
strong parietes, and lined: internally by a continuation of
the epidermis of the (Esophagus. As in the®Ruminants, 50
here, this cavity serves to receive and soften the food; and
as these animals live chiefly on fish, &c. we find that mot
merely is the flesh separated, from the Bones within this
cavity, but that even the earthy matter is dissolved, and the
bones themselves convertedisito a gelatinous mass, probably
through the medium of a more powerful secretior. supplying
the place of rumination.t A-canaly three inches in length,
leads from the first stomach to the second, in which it ter-
minates by. an aperture two inches and half in diameter, at
which point the epidermis ceases. ~ The second stomach is
seven inches in diameter, giobMar and cellular, “and com-
municates with the third "smaller stomach” by an orifice
only five-eighths of an inch in diameter. The narrowness of,
‘the communications between the stomachs appears chiefly
intended to prevent the passage of undissolved bones, &e.
into the fourth. This, which communicates with the third
by an opening less than three—eigb? of an inch across, “is
cylindrical, is fourteen inches and Balf long, three broad,
smooth internally, and, like the corresponding stomach. in
Ruminants, the true seat of digestion. Even the pyloric
orifice is but a quarter of an inch in diameter. In ot
species, there are frequently one or two additional cavities,

* Loc. cite p. 253,

4 Itis a singular fact, afording an uncxpected coincidence with this cir-
cumstance, thay ruminating animals are capable of subsisting on Fish; e, 9.

. Qxen inthe North of Asia, (See Hoxe, Op. citat.)

H 2
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Siderable size of ‘the Pautch,* the milk appears to pasy
direct* even into the fourth caw;ity, the lamine of the third
still adhering closely together. ’ .

§- 518. The organization of the stomach is still more
complicated in the Ruminants without horns, i e in the
Camel, Dromedary, and Lama. As to the former, " its
stomachs, according to Daunextox and Home, are distin-
guished from the'form of the ruminating stomach, as already
deseribed, by two-cellular appendages t6 the first cavity,
“and by a peculiar musculo-cellular Structure of the second.
The fluids, which these animals take at distant intervaly,
though in large quantities;t here also pass into the second
- Stomach (Honeycomb Bag) :°the cells of that cavity are
‘about an inch in diameter,
smuscular fibres, and thergby @equire the power of contract-
ing and closing their orifices so as td' retain water without
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§. 519. In the Cetacea, lasily, we meet with a form of
stomacli very closely connected with its structure ‘in the
Ruminants. Thus, in a Bottle-nose Porpoise, eleven feet
long, HoME*® found the (Esophagus wide, and furnished
with longitudinal plice, passing directly into a spacious
cardiac cavity, fifteen inches long and nine broad, with
strong parietes, and lined internally by a continuation of
the epidermis of the (Esophagus. As in the Ruminants, so
here, this cavity serves to receive and soften the food; and
as these animals live chiefly on fish, &c. we find that not
merely is the flesh separated, from the bones within this
cavity, but that even the earthy matter is dissolved, and the
bones themselves convertediito 3 gelatinous mass, probably
through the medium of a more powerful secretior, supplying
the place of rumination.f A-canul, three inches in length,
leads from the first stemach to the second, in which it ter-
minatés by» an aperture two inches and half in diameter, at
which point the epidermais ceases. ~The second stomach is
seven inches in diameter, g1obular and cellular, ‘and com-
municates with the third "smaller stomach’ by an orifice
only five-eighths of an inch in diameter. The narrowness of
‘the communications between the stomachs appears chiefly
intended to prevent the passage of undissolved bones, &e.
into the fourth. This, which communicates with the third
by an opening less than three-eighthy of an inch across, “is
cylindrical, is fourteen inches and nalf long, three broad,
smooth internally, and, like the corresponding stomach. in
Ruminants, the true seat of digestion. Even the pyloric.
orifice is but a quarter of an inch in diameter. In other
species, there are frequently one or two additional cavities.
.+ Loc. cit. p. 253,

4+ Itisa singular fact, affording an unexpected coincidence with this cir-
Cumstance, that ruminating animals are capable of subsisting on Fish; e. g.
_Qsen in the North of Asia, (See Hoxe, Op, citat.)
H 2



100

.
e

C. Of the Intestinal Canal in JVammt'inut_

§- 520. Various attempts have been made to fed“"e_w
same generally applicable principles, the extraordinarily
numerous varieties presented by the organization of. the’
intestinal canal in the different species of this Class, either
by a reference to modes of life, or a comparison of the
length and width of its differant portions ; but the excep-
tions have invariabiy proved too numerous to admit of the
establishment of any such rules.  If; for instance, it should
be assumed as a general principle, that herbivorons Mam-
malia have & long, and Carnivora. a short, intestinal canal,
1t would be in absolute contradiction to the fact that, in the
Sloths, which live whqlly on vegetables, and in severfxl
Makis, Mice, Shrews, &e. which live chiefly on fruits, &c.
the intestine is unusually short, i. e. 8 or 4 times the length’
of the body ; whilst, on the contrary, it is found of extraor-
linary length, (from 11 to 23 times as long as the body,) in

many species that live solely on animal food, ¢ g. Seals,”

Orpoises, &c. S5 also, in the Lion for instance, where
the caftal is little more than three times the length of the
body. . we find it very, narrows instead of being wide as We
might expect, [y genéral, it appears to me that the cir-
cumstances of the intestinal canal depend chiefly on the
situation occupied by the individual in the series of animals;
and more particulgrly that the selection of food must depend
on the organization of the alimentary canal, and general
Structure of the animal, rather thaa that any peculiar
made of nutrition influences the organization. ‘I'hus, short-
ness of the alimentary canal appears to render rapid assimi-'
lation, and consequently Fighly nutritive, 4. e. animal, food
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necessary : a necessity which is still farther augmented, if
the animal should be at the same time distinguished by the
energy of its muscular powers. * On the other hand, length
and a more complicated structure of the alimentary ean.al,
in other words, a decided developement of the vegetative
organs, appear to determine the subsistgnce., of the animal
on vegetable food.* :
§: 521, The character of the Intestime, nay, even of
the entire alimentary canal, in Mammelia being determined
principally by their relative positions in the animal series,
we shall be enabled to recognise a connection, as regards
the structure of those organs, betweea the animals of the
preceding Class and those which approach most closely to
them in the present. If, in the first place, we assume, a5
a standard for comparison, the circumstances of the human

_* Many of the apparent anomalies in the length of the intestinal canil u;
different species of Mammaia, admit of being explained by the degree ©
<complication of the structure, not only of the Intestine, properly so L,
but also of the Stomacki and of the Ceeca, and similar organs appe Boadl. to
the canal, as well as by the relative diameter of thie'canal, the absence of
presence of the various kinds of teeth, &c. ‘Thus, in the Makies, <l
stnce, which are truly frugivorous, the slimentary canal is comparatively
shorter than in Apes, # deficiency more than compensated by the great deve-
lopement of the Caveym. Tn the leﬁgrnda, the deficiency in the Coecum
and lurge Intestine, together with the uniformity of surfuce and small
diameter of the cungl, detract considerably fesm the effect of ite length. In
Rodentia, the Caeeum, which i highly devejoped, and in the Tardigrads, the
very complicated structure of the Stomach, place these animals more nearly
on a par with other hetbivorous species than might at first be supposed.
These considerations, however, tend to place in a still stronger light the
contrast between the truly carnivorous animals, where every circumstance is
combired to accelerate the passuge of their highly nutritive food through the
intestinal canal, and the Ruminants, &c. the most strietly herbivorous, in
which the stfficture of Teeth, Stomach, and Ingestines, reaches the highest
degree of complicity, evidently for the purpose of extracting, oF rather pre-
paring, the greatest quantity of nutriment from substunces least caleulated to

alTord it.— Translator, v
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intestinal canal as regards its length, (which in the adult is
to the hady as 53 to 1, and in the child as 7 or 8 to 1,) its
position, and its division into small and large intestine, we
shall find the following principal variations in the different
species. In the amphibious Mammalia, the relation to
Fishes (in which the vegetative organs so remarkably pre-
ponderate, and, where the abdomen occupies the whole of
the body,) displays itself in the peculiar developement of
the organs subservient to the assimilative processes: here,
however, the mode of this developement consists in the
length of the intestine, and not, as in Fishes, in the breadth
of the alimentary canal, and size of the abdomen. In the
samé manner as we founa the stomach extremely compli-
cated in some of these species,® so also is the intestine dis-
tinguished by its remarkable length ; heing, in the Porpoise,
according to Cuviemr, ‘11 times,—in the Bottle-nose
Whale, according to Home, 15 times,—and in the Seal,
according to Cuviem, 28 times as long as the body.
In the Porpoise, as in the Squalus maximus, (§- 472.)
there is an expansion of the Duodenum immediately below
the Stamach, the diameter of the rest of the intestine being
uniform thronghout. In the Walrus, also, as in many
Fishes, the large intestine and ccecum are but little deve-~
loped, though somewhat more so in the Seal.

§. 522! In the hoofed animals, among which the Pachy-
dermata, by their unwieldy form, abundance of fat, &c.
form evidently an intermediate gradation between the\
Cetacea and the higher species, the intestinal eanal is ordi-
narily of considerzhle length. In the Elephant, according
to Hoag, the small Intestine measurcs 38 feet, the Colon
and Rectum, 20} teot, and the Ceecuin 11 ; at the same
time, the canal generally, but more particularly the

- h‘wlmn-l appears as though these suimals bear the same relation in this
respect to Fislies as the Aplysiwe ol Cepllopoda to Zoophiytes,
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Ceecum and Colon, are very capacious. In the Hog the
Intestine is about thirteen times the length of t.he. 'bOf]y :
the Colon, which, like that of ¥lan, has two l?ngltudmz.u
sets of fibres puckering it into a series of cells, is of. consi-
derable length, and forms several spiral convolutlons.on'
the left side of the abdomen. In the Ruminants the high
developement of the assimilative organs is indicated by the
extraordinary length of the intestinal canal, not less than
by the organization of the stomach. In the Camel, for
instance, the length of the small Intestine is 71 feet, of the
Colon and Rectum 56 feet, of the Cecum 3; the Ccecum
and commencement of the Colon being very capacious, then
becoming narrower, and forming sp'iral convolutions.' In
the Ram, according to Cuvier, the Intestine is 28.t1mo:s
the length of the body: consequently the proportion is
the same as in the Seal. In the Solipeda the length of
the intestinal canal is, somewhat, reduced: aceording to

. HoMmE the small Intestine of the Horse measures 56 feet,

the Colon and Rectum 21 feet, and the Ceecum 2% ; the
Proportion of the whole to the body being about 10 to 1,
In the Zelsra the small Intestifle is 36} feet, the Colon and
Rectum 194, the Ceecum 21: the large Intestine, how-
ever, is usually of extr;wrdinary width: The Anus in this
series of animals invariably forms a distinet orifice “behind
the sexual and urinary passages: th£ Vermiform Appendix
appears to be wanting in all the species, excepty according
to DAUBENTON,* in the feetus of the Manati (Trichechus
* Manatus), where it is even double, unless indeed one of the
two processes be the Ceecum itself.t

et *
* Burros, Hist. Nat. t. xiii. pl, 58, fig. 3,4
t The relitive proportion of the diameter gt the intestinal canal to its
length lias been already alluded to. In the Gibbon the length of the small

Intestine is to its circumference us $lto 1; of the Caxumas 1to 4; of the
Rectumand Colon as 3 to 1, Tnthe Mexi Mococo, the Jength of the small

-
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§ 523. Andtlipr series of Mammalia ‘is formed rather
on the type of Amphibia and Birds. The Ornithorhynchi,
Ant-Eaters, Armadilloes, Gloths, as well as Bats, Rodentia,’
Shrews, Opossums, &c. have already been noticed as form-
ing intermediate gradations between them and the superior
species of Mammzlia; and as the comparatively - simple
organization of the Stomach alreudy presented nppcrokima;
tions to these Classes, so also does it happen with the in-
testinal canal. Corsequently, we find it, as in those Classes,
of inconsiderable length, not more than about 3 to 6 times

as long as the body: a statement, however, to which there

is an exception in several Rodentia, e. g. Squirrels, Hares,
Beavers, and Kanguroos, where" the proportion is as much
as 8, 12, or even 16 to 1, their relation to the Ruminants*
connecting them with the preceding series. Int other in-
stances we find individual portions of the intestinal canal
distinguished by peculiarities of structure. First, in the
Ornithorhynchus and Echidna it is‘remarkable, that (as in
many Birds, §. 492.) there exists a Vermiform Appendix,
which differs from a common Ceecum in not containing

- . °

Intestine is to the cirenmference as 4f’to 1; of the verylong Cacum as 2 to 1;
afid of the Rectum and Colon as 1 to 1. Inithe Vespertilio noctula, where
the canal is shorter thantin any other of the Mammalia, its length is to its
circumfetence a4 28 to 1; in the Brown Bear 85 37 to 1; the Hedgehog,
5810 1; the Mole, 52 to 1 she Aquatic Stirew only 19 to 1. In the Otter
the pwponio_n is 64 to 1; in“the Martin, 66 to 15 in the Weasel, where
the, canal is short in proportiofl to the body, only 25 to I In the small
Intestine of the Lion the proportion is 80 to 1; in the Cacum, 5to 6; in
the Colon and Rectumn 7 to 1. I the Hywena, where the eanal is much®
longer than in the other camivorous Digitigrada, the proportion in the small
Intestine is 110 to 1; fthe Corcum 4 to 9; in the Colon and Rcstum a5
Gtol. In the Squirrel, the rutio in the small Intestine is as 123 to 1;
the lirge 20 to 1: in the Coeum of the Polutovthe as 1 to 1; the small
Intestine, as 50 to 1; in the Colon and Rectum, as 12 to I (Cuvirn,
Comp. Anat. iii. $6).)— Translator.

* “The Kanzurpo Rossesses everothe nower of Rumination.  (§. 31%)
¥ eyerpthe powe 2 :

©

»
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fecal matter, appearing to be rather a secretory organ: we
have to notice also the moderate length of the Intestine,

2N the small Intestine in an Ornithovhynchus 174 inches long
measuring 4 feet 4 inches,—the Colon and Rectum 1 foot

4 inches; also the great uniformity in the structure of the

small and large Intestine ; and lastly, the common termina-

tion of ‘lee Rectum, urinary and sexual organs in a Cloaca
precisely as in Birds and Amphibia. In the Two-toed
Ant-Eater, also, us in many Birds, there are two small
Vermiform Appendices (Tab. XIX. fig. XX. m. n.): nay,

~«in the Daman (Hyrax eapensis), which has recently,* with

great propriety, been classed with the Sloths, there are two

Y long Vermiform Appendices, besides a large stomach-
shaped Coecumt placed above them. The Wembat and

Kaola, also; according to HomE, have a single Vermiform

Appendage, like the ©Ornithorhynchus.

§. 524. <In many species, likewise, e. g. Armadilloes,
Pangolins, Sloths, Bats, Shre\gs, in the Hedge-hog, Badger,

Bear, Martin, Weasel, and in some Rodentia, as the Dor-

mouse and Rell-mouse, we find, in perfect accordance with

“the type ofothe Amphibia (§. 481.), the small and large,
Intestine scarcely at all separate; at least not by a Ceecum,

which is altogether wanting, but merely by an annular valve,

and usually remarkably short,—in the Mouse, Agquatic

Shrew, and Weasel, for instance, being 3 times, in the

, Hedge-hog 6 times, and in the Mole 7 times as long as

- the body. Itisonly in those species more closely related

* OxEN’s Zoologie, b. fi. s. 1087,

t Thisfact will serve to prove that the Vermiiform Appendix cannot be

'\ the point of conneetion witly the Vesicula Umbilicalis; and also, that as Ver-
N miform Appendices are here found considerably below the Coecum, which is

. the extremity of the large Intestine, they do not consist merely in prolon.

gations of the large beyond the small ‘lutostine, but are in fuct repetitions of
otht intestinal appendages found in Birds, >
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to the former series, e. g. in_the* Rodentia belonging to .
this ope, in the herbivorous Vampyre (Roussette), and in .
the larger animals, such is the Bear, that the relative pro-
portion is increased, ¢. g. in the Vampyre, 91 to 1; in the
White Bear, 10 to 1. It is remarkable, that almost all the
hybernating animals belong to this series, particularly when
we consider how completely hybernation is peculiar to the
Amphibia: \

§. 525. These forms are connected” in various Wways,
partly with the Carnivora, and partly with tl'ne remaining
Rodentia. In the former, #he Intestine is usually short,
(about 3 or 4 times as long as the body); the small and
Jarge Intestine more uniferm in their structure; the Cozcum %
for the most part extremely small (Tab. XIX. fig- XXI. !

" b.); though in Dogs, a5 in Marsupial Animals, it is longer

*and convoluted on itself. On the contrary, in most
Egdexlti& e. g. Hares, Beavers, Rats, Kanguroos, Squirrels,
Hamsters; Marmots, as already (§. 523.) remarked, the
intestinal canal is longer, the large Intestine and Ceoecum 3
more considerably developed, after the manner of the
Ruminants, and, at the same time, frequently furnished
Jinternally with numerons glands.  The size of the Ceecum

is most striking in the Beaver, where it measures almost

two feet; in the Rat, (Tab. XX. fig. VL ¢.) also, and in

the Hamster (Tab. 330X, fig. XVIL) its size is equal to

that of the Stomach. .Its apex is not infrequently (e- - in

the Beaver and Hare) beset with many glands, does not:
~contain any fawees, and resembles the glandular appendices

to the Stomach, which are likewise frequently found here.

The Jittle coecal Pbluch near the valve of the Colon in the .

Hare, noticed even by WerrER, appears to me, from its 4 ‘
glandular and cellular internal structure, to correspond

c"“.'l'let(’l)’ to the Vermiform Appendix, notwitlstanding w
aslight yariation in its ferm. Lastly, the intestinal canab

TR e s

-
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of Apes, like that of Man, is pretty nearly intermediate
between those of the Ruminants and Carnivora. . The
considerable length of the Cecum™in the Makis is worthy
of notice, ahd likewise the appearance of the Vermiform
Appendix to the Coecum in the Orangs.*

§. 526. On the termination of the intessinal ‘canal in the
Anus, I have to remark, that in all' Mammalia it is placed -
behind, and not, as in Fishes, in front of the sexual and
urinary passages. The cloacal structure*of the Ornithor-
hynchi has been before alluded to; but even in the Beaver,
the same common termination of the Rectum, urinary, and
sexual passages exists: nay, even the sac-shaped dilatations
found at the termination of the Rectum in several Carmi-
vora, e. g. according to Dauveenrtown, in the” Hysmna,
(Tab. XIX. fig. XVIL a.) and in the Genett-cat, appear
to be a repetition of this cloacal expansion; though in
those instances the urinary and sexual passages no longer
open intoit. In very many Mammalia we again find these

¢ In the Vespertilio auritus, the villi of the Intestine are very nume-
rous, and generally pointed, but ocusion‘nlly tuberculated or club-shaped. ~
In the Cit they are very long, and terminate in acutely pointed processes. .
In Swine, they are very numerous, and more or less mumified or subdivided :
in the lange Intestine, instead of villi there are little eminences, which give.
nearly u reticulated appearunce to the surface of the membrane. In the Ox, )
the membrane is disposed in little folds in all ‘directions; and is “perfectly
villous throughout, the villi being very long anc apparently pointed. In the
Mole, the inner membrave is raised into a great number of superficial trans-
vérse folds intersecting cach other, so as to form a net-work with interstices _
of various sizes: as they approach the anus; the folds become smaller, so that
the membrane presents merely the appearance of Rttl points. It deserves
to be mehtioned, thal in the various animals of different classes which,
Ruporen! examined for the purpose, he Was unable f" discaver in the healthy
state the otifices of the supposed Lieberkuhnian ampulle. (Rei's Archiv.
iv. 63.) Inthe Rbinoceros, the inner surface of the Intestine is remarkable
by being mised into pyrnmidnl tufts or.processes, which serve the purpose of
Vulvule conniventes, (THOMAS in Phil. Trhns. 1801, p 150.)—<Translator,
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last mentioned dilatations, as well as the orifice of the
anus itself, surrounded by glandular pouches and seeretory
organs, similar to these existing in the three preceding
Classes. These anal glands are peculiarly developed
around those dilatations in the Hyzna (Tab. XIX. fig.
XVL e. g.), and also present themselves as tolerably large
. pouches on each side of the anus, and secreting an oily
/ odoriferous substance, in the Lion, the Cat, and several
Rodentia. In the Badger there are teveral similar, but
smaller, glands, opening into a peculiar sac above the
Rectum: in the Civet and, Skunk,* on the contrary, thie
sac is placed between the anus and the opening of the
sexual organs. Of the samé kind, also, are
bags of the Beaver, which secrete Castor and open into

the glunduldr Sa

>
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the Cloaca: and we shall heveafter find repetitions of these -

in perfectly similar secretions from' the sexual organs, &e.

§. 527. In Mammalia, as in ‘the'precediug'ClasseS, the
attachment of the convolutions of the Intestine is eﬂ'ec:ted
by the i'eﬂeqtion of the folds of Peritoneum surrounding

the canal, . e. by a Mesentery. It is remarkable, how- -
ever, that here, and evendn Man himself, we find elonga- =

tions of those folds, Omenta, in which there are frequently
collections of fat resembling those in the abdomen  of
Inseets. ‘This is particularly the case with. the great
Omentum of the kybernating animals of this Class, m
which the accumulation of fat is very great before the corm-
mencement of their torpidity, resembling the fatty mass 1o
 the Caterpillar before its metamorphosis or sleep asa Pupa.
According to CU"I‘ER, in addition to the usual large Omen-
tum, some hybernating animals, as the Marmot, 1Jermouse,
and Jerboa, have likewise two lateral appendages, pro-

* Ttis remarkable how, in this animal, 8 secretion at the n;ms forms a
means of defence (by its odour), like the black Auid of the Sepid; or the

poison of the Scorpion und Bee,athough in a different manncty ¢
-

ot
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b
y ceeding from the lumbar-region, *and devoted to the same
s k purpose. : it
§. 528. Before quitting the consideration of the organs
employed in- the introduction of nutritive materials, it yet
remains to solve the question,—how far the human organi-
zation in this respect *precedes ghat of, other animals ?
From what has been already stated, it is evident that this
precedence can consist, neither in the power ofathe teeth
with which the jaws are provided, nor iw the force of the
\:“auscles belonging to the jaws, nor in the greater compli-
tion of the structure of the gtomach, nor in the length
and capacity of the Intestine; all of whioh would have been
Y—" incompatible with the more el@vatgd character of the human
nature.  Consequently, the peculiaritics of this, organiza-
tion not regiding either in the Tofee of its assimilative or
muscular power, the*® higher developement of nervous
activity, wlkich constitutes the general characteristic of Man,
will be found to form, irethis instance also, the sole ground
of pre-eminence. = That su;;erior developement is most
decidedly pronounced at the cephalic extfemity of the
intestinal camal, where it preseyts itself as a peculiar der-,
moid sense, that of Taste ; and it is easy to demoifstrate
that in no other. animal %is a similar deyelopement of that
sense favoured in the same degree, by the delicacy of the
organ, asin Man.* The other cireymstance, which might
be considered as characteristic of Man in this respect, viz

o * Physiologically it is not unimportant to remark how completely this
higher developement of the sense of Taste in Man corresponds to the more
elevated condition of the sense of Touch (5. 34.), which, as a branch of
the geneml cutaneous sense (§. 92 95.), is paraftel to it ; and alio, that it
\ is the two divisions of the general intestinal sense, i. e. Taste, and the sexual
sense, which #flmit of being elevated to the mores animal feeling of voluptu-

B ousness. They are the two senses which possess the lowest mnk ; and have
the same relation to Touch and Smell, as Digestion and Generation have

e to Respiration and Motion, Cars
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the structure of the orgars just censidered, by which they
are adapted to the greatest possible diversity of food, is,
however, much less strietly peculiar. Among the particula-
rities of organization belonging to this head, I may mention,
however, 1st. The position and form of the teeth, which,
being intermediate between those of herbivorous and carni-
vorous animals, are chiefly characterized by forming an
uninterrupted’ range, a circumstance in which Man is
equalled, according to Cuvikr, by a single species of ani-
mals only, and that one fossil and provided with much
longer jaws (the Anoplotherjum). 2d. The proportions of
the (Esophagus, Stomach, and Intestinal Canal, already
incidentally noticed, presenting themselves as intermediate
between those of other Mammalia, the greater simplicity
of the Stomach being compensated by the increased deve-
lopement of the Colon, as well as Ceecum, with its Vermi=
form Appendix. We find, too, a remarkable proof of the
aceuracy of the principle of a gradually progressive deve-
lopement of organization, in" the fact, ‘that the new-born
Child, as regards the mode of ingestion of nutritive matter,
re-approximates to the ipferior Classes of Animals, and
wanting teeth receives its nutriment by Suction, like &

o

Polype or a Worm. ’
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Cuar. 1L Of the Oryans of Regpiration ang Secrelion. -

o
L

§. 520. As the animal is related to the Earth by the
fiecessity for Nutrition, so likewise is it to the At.mosphere
by the need for Respiration. Both’ are equally important
conditions to the manifestation of life, ‘inasmuch as both
contribute, though in different ways, to maintain the con-
stant change of composition of the bodily frame. I(: is
true that in Digestion, s in Respiration, extemal.m?tennls
are taken in; and internal thrown off; but quite in inverse

- Proportion: because, in Respiration “rejection and .Yolatﬂl‘
»zation as much predominate; as do intxq-suscel?ﬁ‘m and
- Approximation in Digestion. Hence, however sunple. fhe
animal may be, the unceasing change in the composition
of the organic mass must still exist, together with the con«
trast between ingestion and excretion. But as Respiration
must be considered as the first and fundamental Secretion,
founded on the relation of the animpl to the medium in
which it exists, and produced by the previous access of an :
atmospheric element (Oxygen), the remaining Secretiors
in the body appear as repetitions of this Primary one, and
the secretory as Metamorphoses of the respiratory organs,—
an idea of which the comparative review of animal forma«
tions will afford, and in fact has already (§. 455.) afforded,
evident exarmples. .
§- 530. We shall proceed to consider the organs devoted
%0 this purpose in the following qrder : flrst of all, we shall
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describe the cutaneous escreting surface, with its vatious
transformations, in the animal series, as furidamentally : L
opposed to the internal absorbent. intestinal surface ; not =
treating, until afterwards, of the processes dé%eloped from s
‘the former, sometimes internally, sometimes externally, and
“which, presenting themselves eitlier as pulmonary cavities,'
_or as laminated Gills resembling the form of the leaf, !
(which ir Plants constitutes the chief organ of Respiration, )
perform with greater energy the sanre functions as the
Skin, and form true respiratory organs. We shall then
still have to examine the repetitions of these organs in the: b
remaining Systems, the Organs of Secretion, which are as
follows : First, the repetitich~of the respiratory Organs g~
the Intestinal System, to which belong the Organs of Se< '\{'
cretion connected with the Intestinal Canaly and of the
utmost importance to Digesﬁon,.-_the Salivary Glands,
Liver, &e.; and secondly, the repetition of the respiratory
Organs in the Sexual Systexh,f"with which must also be
classed the Urinary Organs.
° o

t
.

L. OF tug pivrenent Forus of TiHE CUTANEOUS ORGAN.

Seerion I In Roophytes.
‘-

§. 531 &Iﬁ]mady remarked that in these animals -
the Intes mal was not yet distinguished from the
rest of the animal substance by peculiar parietes, but rather

* Even the sexual funetion itself consists properly and essentially in ex-

eretion, a fact which may materially assist in explaining the connertion so
commonly remarked bgtween gencration, respiration, and the nourishment
of young,

»
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excavated, as it-were, cut of the general mass of the body ;
so also, in the inferior Orders of this Class, e. g. in Polypes,
we find that the body is not covered externally by any
distinet mmbrane, but merely by a superficial mucous
coating.  Already in the Medus®, on the contrary, and
even in Species where the internal substance is altogether
- homogeneous, there is an ‘investing membrane, interspersed
with little granules, and easily removed in’ detached por-
tions.* It is pecaliarly remarkable, or this account, that
the gelatinous fluid which it pours out (perhaps a solution
of the substiifce of the body jtself) is, according to Spar-
LANZANT’s observations,+ probably the actual substratumy of
the phosphorescent light, which,has been remarked by so
many Naturalists in these gelatinous bodies (Medusa,
Beroé), and which occasionally iiluminates the whole sur-
face of the ocean. >
§- 532. « Though, in the Species above-mentionc.d, the
surface of the body appears merely as a mucous coating, or
™Mucous membrane, which is in many respects analogous to
the Epidermis of Plants,|] in others, on the contrary, e. g.
in Madrepores, Tubulari@, &c. we find other materials
Secreted from the external surface, whence originate the
‘horay and caleareous envelopes before spoken of. (§. 62.)
In the larger Zoophytes, also, e. g. in the Echini, there is

s
* Giide, Beytrag. zur dnat. und Physiol. der Medusen, < 12,
. T He found that water, milk, &c. were rendered IdMiinous by being mixed

With this secreted mucus.  (See MacaRTNEY
_the Philos, Trans. 1810. p. 287.)

¥ Isay substratum of the light, because the exciting cause is derived
Partly from without, and partly from the sensible qualities inherent in animal
Mmatter, This Phosphorescence, as well as the power of Stinging, before
(5. 60.) mentioned, give rise to many interesting comparisons.

I Grundziige der Anatomic der Rfianzey, von Kirseh, jun. 1815, 5,131
VoL, 11, o A 1
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a similar secretion of earthy ‘matter, though, as it appears
to me, it is no longer completely- external, bufy nearly as
we shall find it in the supcrior Testacea, deposited in the’
form of an ossified rete mucosum between the jaembrane
surrounding the Intestines, (Peritoneum,) and external
skifi. In the Astedas, the fibrous case of the body has been
already noticed (§. 66.) as an organ of motion; but even
this is covered externaily by a kind of epidermis, and, con-
sequently, its fibrous, and in part calcareous, shell, is in the

same manner to be considered only as an ossified rete -
mucosum, capable of motion by means of cutaneous muscles..

Physiologically, notsonly the composition, but likewise the:
colour, of the outer surface of the body isimportant: o
which point. 1 may remark that, though the inferior Zoo-

phytes, (Infusoria, many Polypes, &e.) the embryos of the

animal kingdom, appear altogether colourless and transpa=
rent or white, yet, that in others the body itself, or the
shell, present evident and frequently very beautiful colours:

thus the Hydra wiridis is green, the H. wudgaris yellow;

whilst ZEquorea, Beroé, and Holothuria, often present ex=

tremely beautiful blue, red, or green colours: of. the inter-

nal or external shells of Zoophytes, I will mention only

red Coral, and the different colours of the Echini and,
Asterizs.® 5 '

* In Star-fish, & g. Asterias awrantioca, the. external covering i{ formed
in each ray by a considerable number of boné.like masses, decreasing gra-
dually in size W to the point of the ray, conmected together in,
such a manner # permits of motion one upon another, and forming collec-
tively a groove r channel, in which the parts contained within the ray are
lodged, and which is formell into n perfect canal by & hard firm m.ﬂ.mbf“"‘e
‘attached to the edges of the masses in each ray. The number of piecesin
ecach segment of a ray is eight, and the number of scgments inPeach ray about
eighty, making altogether from 640 to 700 detached pieces in each, and from
3200 to 3500 in the whole body. (Mrcxet Vergl. Anatonic, th. il abth. i
23, )= Translatpr.

."\
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Secriox 1I.  In Mollusca.

§ 533. Here, also, the skin appears for the most part
as a mucous membrane, coineiding very closely with the
internal mucous membrane of the Intestinal Canal, and
but imperfectly distinguished from the’ subjacent body :
amongst the Acephala, however, the Ascidiz form a re-
markable exception, for in liem the gelatinous or leather-
like case of the body (§. 122.), which in itself is probably
insensible; is frequently connected only by cellular
tissue, and occasionaliy only at the apertures of the mouth
and anus, swith the muscular bag inclosing the viscera, and
of which it appears to be a product.” (Tab. IL fig. L. a.)
Besides, the external covering of these animals is usually
very slimy ; nay, in the Pinne, Mytili, &e.” there is, as has
been alread remarked, (§. 128.) a peculiar complicated
g'land on the under surface of the Foot, secreting a tena-
weious fluid, which, whei drawn into threads, affords the
means .bY .whicb the animal attaches itself to rocks, &ec.
The skin itself in these species is delicate, and frequently
possesses considerable elasticity, inasmuch as we find that
the Foot, an organ which is capable of considerable elon-
;zation, does not present any very large wrinkles when con-
tracting. Here, too, shells appear to be formed over the
membranous cloak, first by the coagulation into a thin
cuticle of the mucous rete secreted from the external sur-
face of the cloak, which is subsequently indurated from
within into a thin stratum of Carbonate of Lime, to which

- new layers are gradually added from within, the last depo-

1 2

-
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sited differing from those which are- more external in con~
taining'a greater quantity of animal jelly, and, consequentlyy
presenting the nacreous lustre.*

§. 534. In these respects its organization i% the same’
as that of the skin in the Gasteropoda and Cephalopoda,
in which the external surface of the body, when not covered
by shells, is found soft and slimy: it is, however, by no’
means to be-considered as a peculiarly delicate organ of
touch, inasmuch as the proper seat of cutaneous feelingy
the Corpus papillare, rich in nerves, is wanting, the mucous
rete and Cuticle being still closely attached to the muscular
cloak. (§ 133.) The cuticle appears less elastic. than on
" the Foot of Bivalves, whepce e surface is wrinkled wherr
the body is.contracted. As to the formation of shell, it is
usually effected here, as in the preceding Onrder; between
the cuticle and a mucous} surface, which in Snails with
shells (somewhat asin the Echini, § 582.) is either the
Peritoneum itself, which incloses the viseera that are ex-
ternal to the body, (§. 130.) or the edge of the Cloak:
there are species, however, in which the shell is covered
not merely by the cuticle, but also by a stratum of muscular
fibres, e. g in the Sepim; Aplysiw, and Slugh (5. 129-
133.) The fact remarked by Swaynenpsast of the em=
bryo of the viviparous Snail, viz. that the cuticle covering'
the external surface or the shell is beset with many little
bristly hairs (Tab. I11. fig. XIL) is remarkable, inasmuch’

* This deposition of layers is perfectly analogous to the annual deposition
of rings of new matter in many plants.

+ Tt hias been recently remarked by Nasse (MECKEL'S Archiv. b. i b $),.
that this mucus, as it is called, is rather an alburginous matter. 1t is evident
that more accurate chemigal examinations of stich cutanecus secretions,
compared with similar analyses of the substarice of the body, may be expected:
to afford many intergsting results.

§ Bills Nat. p. 75, !
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@s a similar hairy superstratum is found on the Shell in
many Acephala, e. g. in the Arca pilosa.

§. 535., The colour of the surface of the body is very
various in this Class, but frequently very vivid, and more
commonly so in the marine than in the fresh-water species.®
In the Acephala, the Shells ate ususlly more coloured
than the body concealed within them; though occasionally
the latter gives out a phosphorescent light,+ whilst the Foot
which is protruded from the shell frequently alone presents
more determinate colours, e. g. yellow or red.  Such, also,
is the case with the Shell-Snails, whilst, on the contrary,
Slugs occasionally present more vivid colours, yellowish-red,
brown, y spotted, &e. The'Cephalopoda are but fuintly
coloured,—reddish, violet, &ec. Invariably, however, the
seat of colour is in the rete mucosum, or shell produced
from it, the external skin being colourless. The symme-
trical markings of Snajl-Shells may be explained by the
gradual increase of the shell, in accordance with the cor-
responding increase of the subjacent secreting cutaneous
surface, variously organized in different parts.

¢

-

N :
N Secrion III. In the irticulata, }

§- 536. In the inferior Orders of this Clags, the principal
circumstances of the skin are essentially the same as in the

* Von Goerur zur Farbenlehre. b. i. s. 236, T is semarkable, also,
that phosphogescence is niost common in marine animale,

 In the Pholades for instanee,

i We ghall treat more fully hereafter on the change of Skin, whicl fre-
quently takes place in this and some of the Succeeding Classes,
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uncovered Mollusea. Such is the ¢ase in the colourless ‘
Intestina] Worms, in which the cutaneous differs so little )
from the intestinal surface} that the skin itself forms an
extremely active organ of absorption. (§. 448.) The
organization of the skin is similar in the Earth and in
Aquatic Worms, as well as in many Larve of the higher
Insects, particularly Maggots. In the Crustacen, the skin
resembles that of the Testacea. But even in Worms the
external skin is move distinet from the body : it separates
very readily, in the Dew-worm for instance, and then more -
nearly resembles the human epidermis; nay, beneath this
superficial skin is arfother which is more closely connected
with the fibrous stratum, but, nevertheless, forms a new Mo
epiderxyis wien the external one is detached. ° e case is ,
similar with the skin of the Larvee of Insects, ‘and even ‘
with the Crustacea: here, as in the ‘testaceous Mollusea,
the external skin formed by the solidification of gelatine is
combined with the essified, or rather petrified, rete muco-'
sum, so as to form an earthy Shell: with this difference,
however, that though in both instances the shell once formed
is'no longer nourished by vessels, (an invariablé point of

.« e - -
distinetion between bone and shell,) no new layers are here_
deposited internally, as on the shells of Bivalves, but that® .. ..
the sucteeding newly-formed stratum forms both skin and
shell after the old oné’has been thrown off, nearly in the =
- same manner that a permanent displaces a milk tooth. ;

§. 537. One kind of productions from the surface of the
skin which arrives at a high degree of developement in the
Articulata is peculjarly remarkable, but first presents itself
in the vegetable king.d{m, viz. Hair. In Plants where the A\
external surface is chiefly devoted to respiration,; the Hairs )
appear partly subservient to this purpose, and partly agents
in various secretions.,* In ani.mals we find these organs

* Kiesen, Anuto;’u'c der Pflanz. s 160. °
. -
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present themselves when the’external skin begins to be
more definitely devéloped as a peculiar structure, and whfsn
at the same time respiration becomes more absolutely dis-
tinct.  Tlhiis is already noticeable in the Mollusea, (§. 534.)
but still more in Worms: to this head belong the small
_bristles of the Dew-Worm, (§.- 139.) serving partly as
organs of motion; the larger omes, both soft and bristly,
of the Nereides, &e.; and particularly thé glittering ones
of the Aphrodita: Even in the Crustacea, notwithstanding
the petrified surface of the skin, the hairs do not altogether .

. disappear; as we find them very evident on the edges of
the scuta; on the legs, where they appear to protrude
from the pores of the shell’; and, above all, on the outer-
most pair of Maxille in the Cray-Tish ; andusually dis-
posed in tufts;f as in those’ of Worms. They are found
likewise in very many Larvae of Insects; in which, as soon
as the outer skin varies from the state of the gelatinous
surface of the Mollusca, and becomes more horny, we
find these productions presenting themselves in greater
number and perfection. Thus, for instance, in the Lacvae
of Gnats, “of the Myrmeleon, and (Istrus, there are onlly a

. few faintly coloured bristles disposed in tufts; in Cater-
~ ("* P illars, on the contrary, there are hairs of various colours,
' either very long, or subdivided, and of different degrees
of firmness. In microscopical exasfinations of single hairs’
of Caterpillars, as well as of Cray-Fish’s bristles, I have

always found them forming an uninterrupted canal, nearly
* as the hairs of Man.*

 We may in some respects consider hairs as Zosphytes placed upon other
animals, the bundle-like manner in which they almost invariably at first

appear, corrgsponding to' the manner in which Polypes are disposed in bun.
dles or tufts, 5

* In the Aphrodite aculeata the bristles are arranged along the whole of
the lateral susfaces of the body in aboit 35 transyerse rows, T hey decrease
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- §. 388, Lastly, in perfect Insects we again find the
cutaneeus coverings in the inferior species receding nearer
to Vermes and Crustacea ;.in others, on the contrary, par-
ticularly as regards the structures produced from them,
advancing to an extraordinary degree of developement.
Of the former kind are, the Gnadhaptera and Aptera;
where the skin is formed in layers nearly as in the Larve
_of Insects, the inferior layer throwing off the upper, and
each layer being essentially similar to the other. The ten-
dency to induration of the cutaneous organ is still, how-
ever, occasxonnlly evident, as is proved by the shells of the
Scorpxon in others,, on the contrary, inconsiderable, e. g.
in Spiders, where the thin cuticle allows the colour of the
subjacent rete mucosum to shine through. The Hemip-
tera, Caleoptera, Diptera, ‘Hymenoptera, and Neuroptera,
also present, at least on the body and legs, the same horny
condition of the skin, though usually of more brilliant
colours, and frequently decorated with a true metallic
lustre. The skin on the wings is here extraordmani,y-
delicate, and very similar to the human epidermis; with
the exception, however, of the Coleoptera, where the e

in number, size, and hardness, as they proceed from the middle of thc body,
cither forwards or backwards, the posterior in particular being very inconsi-

derable. T'he inferior differ from the upper in being situated upon the poink

of a projecting conical tubercle) which is itself subdivided iuto three papillesh
each of these papillz has bristles attached to it, which are thus arranged in
three rows, vii. from 4 to 5 in the lower, and 2 in each of the upper papille.
The superior bristles are placed in a row, and not upon tubercles, being
langcr and stronger than the lower ones, and the number in the middle rows
about 14, On an average of 16 bristles of both kindsin each of the 35 rows
or bundles, the total numbes on each side willamount to nearly 600, Az the
lower part of the row of superior bristles are numerous long but wcnk hairs,
with a glittering metallic lustre, together with a®felt-like texture, which
steadies those bristles, and extends over the whole of the back of the animal,
It not to the tubereles upon which the inferior range of buistles is fixed,
(Mrcset, Vergl, Anatomie, th. ii. gbth, . 16, )— Translator,

)

-
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wings (clytm) present themselves as moveable horny la-
min, (opercula, §. 150.) In each of l:hese'Sub-Qrdcrs
likewise there are hairs; which, eisher separated, though in
great numbers, cover the whole of the tender body, as in
many Spidets, Flies, Humble-Bees, (in which those of the
back are feathered,) and Gnats; or again, project in tufts
from the firm crusts, as in many Coleoptera. Lastly, in the
Lepidoptera, the cutancous organ is developed into the
most brilliant glittering colours, as well as most numerous
and delicate productions: not only is the rete mucosum,
which in the Articulata continyes to form the first basis of
the skin, consolidated into a softer kind of horny crust,
(which again may be viewed as a dense intertexture of
single hairs,) but also there appear on its upper surface

- either single satin-like hairs, or rantified hairs (feathers), or

little horny scales fixed to stalks, and representing various
forms of the leaves of Plants, (Tab. VIL fig. XXV.) cover-
Jng the delicate membraries of the wings, and forming the

. coleured powder which constitutes the L .enml
variety in the markings of these (almost flower-like) animals.

§ 539. If, before passing te the higher animals, we
take a retrospect of the order of succession in the develope-
ment of the cutanequs organ, we find in the Zoophyte the

. mucus secreted from the external surface of the body first
" consolidated into a coarse earthy mass,‘or a mere cuticle; in

the Mollusca the skin altogether corresponding to a mucous
membrane, and the earthy shells, when they exist, coyered
by a distinct cuticle; the animal in this, as in the pre 3
ceding Class, but little coloured, and thence more fitted

‘in general for radiating phosphorescent light. In the Arti-

culata, lastly_, where.even the name indicates the greater
developement of the external form, Vermes and Crustacea
offer repetitions of the Mollusca, whilst in Insects we meet
avith the highest point of perfection of the colour and
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structure of the skin in the first' division of the animal
kingd’dm.‘ The skin itself here imitates the hairs, the
respiratory organs of Plants, nay even (in its coloured
scales) the leaves in the most perfect manner; and when,
the hairs by their ramification appear as feathers, for in-
stance, on the wings ‘'of Moths and the bodies of Bees,
it must be considered ag” a repefition of a form of the res-
piratory organs to be hereafter deseribed—Gills.

§. 510. Lastlys we have to remark that the Articulata
also have the power of producing a phosphorescent light,
which, aceording to MacaryEy,} is probably produced in

this as well as the preceding Classes by peculiar secretions. |

Phosphorescent species are miost common in the Genera
Cancer, Limulus, and Lynceus, among ‘Crustacea ; Nereis,
among Vermes; and among Insects, in Scolopéndra, Lam-
pyris, Elater, Fulgora, and Paussus. In phosphorescent
Insects the light is produced, according to MACARTNEY,
from a yellowish matter secreted "h:y:’j)eculiar.blziddelj_:]_ike,
organs, (Tab. VIL fig. XVIIL) and placed behind a trans-
parent spot of the horny covering, without any appearance,
However, of a peculiar nervous or tracheal appiratus. The
situation of the light is by no means the same in all cases;
a fact which makes it improbable that it has any fixed rela~
tion to other organs,* e. ¢ to the Nervous System: tlms
* Itis remarkable to obserye that in this as well as in the next series of
avimals, the colowring of the dorsal is always more brilliant and distinet
thay that of the abdominal surface, the one being exposed to the light, the

-‘_Sdler to the growul., In this rospect, a8 well as in the brighter colours of -

thy animals of wann elimates, we agamn cleatly find that light seryes not only
todispluy, but al0 to proGuce colours. .
+ Phil. Transact, 1810, Oa Tarminois Animgls.

§ TREVIRANUS, it his Vermischte Sehriften, b. i 1816, has imputed seve-
ral errors to the ebservations of MacanTyey, aml conceives that he has
detected the ”""']""’-‘l‘hm'('.'c.cn_y,'mcs on the abdomen to be uir-bags ; and
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the Glow-Worm shines ohltlle_ middle rings of the abdomen,

the Lantern-Fly (Fulgora laternaria) on the hollow, "pro-
jection from the head, and the Elater noctilucus on the
Thorax. Int the higher Classes we find this phosphores-
cence of the surface of the body probably in only a few
Fishes, though even here there may be somerdelusion,—
Fishes being considered as phosphorescent merely from
being covered by small phosphorescent Zoophytes.

’
»

)
o

Sgeriox IV.  Of the Skin in Fishes.

§- 541, in. most specizs of this Class the stru.cturc of
the skin is more complicated - than in the preceding. In

immediate contact with the .muscles, and closely adhering’ .

to them, we find a kind of corium, so thin that it can usually
be raised in ‘but small pieces. From it arise the scales,
surrounded by rete mucosum, and overlapping each other.
like tiles: they consist of horny or bony iaminz, which we
may consider as little shells of Bivalves or Snails, partly
because they are produced from the é‘ame situation, and
partly because, like them, they increase by the deposition
of new layers and circles. Here, too, pretty nearly as in

the more perfect Zoophytes, (§.532.) the rete mucosum is.:

the seat of the colours, which are frequently very vivid.

farther, that the genital ongans are the true source of the light.  Still, accord-
ing to this op’midn, it is searcely intelligible how the light should appear at
other points, ¢. g. the Head and Thorax.  As T have not hitherto had any
opportunities of fully examining thesq poi[n.ts for myself, Idid not feel myself
“Justified in giving an exclusive preference to the views of either of these writers.




igd ;
©

Lastly, the external stratum_ of the skin is formed by a
thin ‘cuticle, formed by the superficial consolidation of the
rete mucosum, and consfantly lubricated, as in the Mollusca,
by an albuminous slime.* .

- §. 542. The structure of the scales in this Class pre-
sents many variefies.t <In the vermiform Fishes, e. g. Eels,
they are extremely small, and scarcely visible, the skin, as in
many Veymes and Mollusca, being little else than a mucous
membrane : sometimes they are placed bne over another as
semilunar horny lamina, rarely of a very large size, the
uncovered portion alone of she scale displaying its colours
through the albuminous coating. We must not omit to
netice, with regard to those® colours, that they are here
again darker on the dorsal than on the abdominal surface;
and that, even in the Pleurdnectes, the lateral “half of the
body which is exposed to the light'is darker than the cor-
responding one averted from it. _Not infrequedtly we find
the scales actyally ossified, and provided with projegting
spines or points,—as in the Sturgeon, Stickleback, Diodon,
and Spﬁ:ous }iay. In the Cartilaginous Fishes these indu-
wations of the rete mucosum gradually disappedr altogether,
and at the same time with them the various glittering
colours of the surface. In Lampreys we find only a tole-

rably«dense corium, firmly attached fo the muscles, and"

covered, externally by a granul:}r cuticle. In the Electric
Ray the, skin is softer, and less closely attached to the
muscles ; in other Rays, on the contrary, and also in most
Bharks, rongh, and furpished with coarse granules; on
which account th.e¥ are commonly employed in polishing.
* The blue colour of I-';nhcs swhen boiled, or digested in aleohol oxl.ml acids,
depends on the ooaxulntign of this Albumen. * D)

+ It is physiologically important that almost all the organs of the skin of
animals,—Hair, Feathers, Bristics, &c.—exist also in Plants.  A¢ to seales,
we find them evidently represented by those of many roots, >

o .
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The mucus which libricates the surface of the body in
Fishes is sccreted by reddish glandular bodies usually
arranged along the lateral line, and pouted out by pecu-
liar excretory ducts, which not infrequently perforate the
scales. In the Rays and Sharks these ducts are peculiarly
large; and in the Lampreys their apertures present
themselves as distinct points, particalarly about. the head.

Stcrion V. Of the oSkin in the t/bnphibia.

§. 543. In Frogs .and Salamanders the structure of
the skin approacbes to that noticed in several cartilaginous
Fishes, consisting in a tolerably dense though not very
ﬂr& corium, whieh is covered externally by a rete muco-
sum,, ordxnanly of no very brilliant colours and that ag'un.
by a very (Iehmte mucous cuticle. 1t is remarkable in
Frogs, that the skim, alniost Iike that of the Ascidiw,
\ lnosely surrounds the muscles, being attached merely by
vessels, nerves, and some cutaneous musc]es, of which the
tatter only appear when the skin and the muscles of the
body are but little connected, and consequently are want~

ing in the inferior animals, where the'muscles themselves are .

at one and the same time muscular membranes, and cuta~

neous muscles. The slimy, slippery skin, as in Fishes, .

still appears as a mucous membrane, gand. has many glzmds
distributed throughout it. This is particularly evident in
the Salamander (Lacerta Salamandra), whieh has a double
farige of them along the spine, and two large ones at the
joint of the jaw perforated by many openings. By means

\'\
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sirfiice belng coyered with separaté scales. The skin of
these Amphibia differs from that of Fishes, partly in being
less ﬁimly connected with the muscles, and partly becanse
the Caticle is less slimy and more solid than in Frogs and
Tortoises; whence, as soon as a new stratum is formed by
the rete mucosum, the onter old ont is thrown off in a single
piece, and that, withoqt. the scales; though their impression
is very evident on tl_x‘serejected slough. The claws of the
toes in Lizards may be noticed as'new productions of the
gkin in this Class, which, growing from the rete mucosum
in the form of strong scales, are fixed round the last bony

phalanges of the toes. The colours of the rete mucosum ,
in these animals agdin appear o attain peculiar brilliancy; -

and probably, also, the organization of that stratum may
form the-true cause of the wellsknown, though frequeutly
exaggerated, change of colonr in the Chameleon, which,
like blushing in Man, appears to be dependenton the tem-
potary fulness of its vessels. Lastly, the papillary struc-
ture, the proper seat of the cutaneous sense, of which
there were not any traces in the preceding Classes, appears
in this, and particularly on the soles of the fact in Frogs,
the Salamander, and Lizards, but more especially, accord=
ing to Cuvier, in the Chameleon, where the little pﬂﬁ
present. themselves in a nipple-like form. Cutaneous
glands, though not “wanting, are but little developed in
Lizards and Serpents: in some of the latter they commu=
nicate & musky smell to the animal. Among the most
remarkable cutaneous secretions are, the highly viseid ﬂf'm
on the foliated toes of the Gecko; the musky secretion
produced by a glaitl on the lower jaw of the Crocodile ;
and lastly, that from the chain of glands on the thighs of
several Lizards, °




Secrion VI Qf the Skin in Burds.

§. 516. Birdsare as much distinguishedoamong vertebral
animals by the high degree of developement in the organi-
zation of the skin as Insects among invertebral. As to the
skin itself, it is circumstanced almost completely as in the
preceding Classes; being even, scaly on some parts, . g-
the feet; or altogether naked, as in the neck of many
Vultures; or attached to the “bones, as on the bill. Here,
as in Amphibia, we can distinguish the three usnal layers
of the skin, - and even the papillary'structure on the surface
of the feet, as in some Lizards, e. g. in climbing and swim-
ming Birds.. The true skin, as in the preceding Classes,
is thin, and, together with the feathers inserted into it,
moved by cutancous muscles, and con!i;éﬁfﬁd, to the sub-
jacent parts by a eellular structure, which differs from that
of the preceding Classes by its great tendency to the depo--
sition of fat. The rete mucosum is colourless in the parts

red by feathers, and allows the blood to shine through
it ; whence the surface of the skin appears white, reddish,
and occasionally even somewhat grey. “In the parts that are
exposed, the legs, combs, ceres, &e. its colour is very vari-
able,—yellow, red, blue, black, &c. as Natural History
iridicates. The scales of the legs, the claws of the toes,
and occasionally also of the thumb on the wing, are not
essentially different from those of Lizards. ‘The substance of
the projections occasionally found on the head, e. g. in the

Cassowary, is pretty similar to the covering of the Bill.

§. 547. The most remarkable point, however, in the orga-
nization of the skin in Birds is the production of Feathers
VOL. 11, ' K
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In order to trace the transition from earlier structures to this,
we must refer to the ramification of Hairs in many Insects,”
but more particularly to their tuft-like projection in others,
and even in Worms. In the young Bird we first find that
tufts of soft hairs, instead of feathers, projéct from the
pores of the skin in a quincunx’ erder: these hairs arey
as it were, only the summit of the true feather, whilst the
sheath or bulb from which they project forms its first cover-
ing, and subsequently the hollow quili. In this sheath,
which is originally closed, the shaft of the featheris formed,
nearly like the leaf'folded within a bud: this shaft may be
compared to a strong hair, (it rarely happening that two

shafts arise from a single “stem,) and, like the hair of -

.y

Plants, consists inferiorly of cells, and terminates superiorly
in a solid point. Round tais point is twisted a blackish(|
slimy tissue, which, when unfolded, dry and divided, forms
the vane of the feathe‘r. The qui!l, or sheath of the feather,
is connected with the skin by a fossa or umbilicus, almost
like the priekles of the Echinus, and contains pretty large
vessels for the cellular body of the shaft, which still remain
visible when the feather has attained a cons'derable size;

_at least, in a young Crow, in which the Pinion-iegthh!s

were five or six inches long, T could easily inject the whele
quil® with quicksilver from the Brachial Artery. =
§. 548. When the sheath of the feather (the quill)

vanes are widely

. * The hairs of feath that their
{ Bees are perfect ers, except W v

separated : the coloured scales of Butterfiies are feathers wi

. not ramified vanes.

$ Kusen's Anatomic der Pfiancen, s. 160. * The hairs of the Epidermis
« consist of isolated Tows of cells, simple or compound.” .

@ This primitive black colour of the vane of the feathens with which the
original grey colour of white Birds, e. g. the Goose, Swan, &c. 261665, serves
as an additional fact in proof of the increased excretion of Carbon which
attends on the highly advanced state of Respiration in this Class,  (See
§. 392.) :

e
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has arrived at a certain size, it opens, the shaft protruding
through it, though still covefed by a horny elongaticn of
the quill upon its upper surface. The hairs now fall out,
(though in some accipitrine Birds they remain at the
extremity of the feather,) and are succeeded by the fibres
of the vane developed from the blackish mucous texture
already noticed: these, again, may be considered as smaller
feathers, being themselves furnished with Sateral fibres,
which are peculiarly evident in those instances in which the
fibres of the vane are remote from each other; e. g. in the
tail-feathers of the Peacock; and, likewisé, almost always
on Down. When.the feather is at last campletely formed,
the vessels, as well as the metabranous cells of the root of
the shaft, dry up; and on opening the quill we find only
a husky, cellular tube, known as the pith. The quill like-
wise receives air, though not from the respiratory organs,
but by means of a small opening at its superior extremity.
The feather thus formed remains for one year, and is then
(like a milk by a permanent tooth) replaced by a new one;
which, however, is produced without any previous develope-
ment of hair, ' 1

§.549. It is needless to say much of the form, colour,
and position of the feathers, as these are objects of Natural
History; but it is remarkable that we can trace a transition
from feathers to hairs or bristles, We fnd it, for instance,
in the Cassowary ; where, except on the wings, the feathers
are to be viewed merely as weak shafts without vanes: and
evidently, also, in the tuft of black bristlgs found on the
breast of the Turkey, and Tepresenting an original tuft of
hair; which, instead of being supplanted by a feather,
increases to a considerable size, and is eyen covered by a
thin epidermis ;* lastly, there are also actual hairs on dif-

* The euticle appears to be carried forwards with the feathers, though it
#70n dries and fulls off, producing the mealy powder between them.

K 2
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Bromeneacn, (Mawal of Comp. Anat.) that the
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ferent parts of the body, ‘as in the Vulture, Raven, &e.
But even of true feathers the structure is very wvarious;
soft downy feathers, intparticular, varying from others i
this respect, tlat, according to Nrrzscu,* there are little
swellings on the Iateral fibrils of the laminm of the vane;
thus resembling the structure of the stalk of many Plants.
The structure of the individual Taminm of the vane in the
larger feqtllei:s is likewise remarkable, inasmuch as the
superior edge of each is locked into the inferior edge of the
niext following by a peculiar mechanism, each lamina being
furnished on its upper edge with laterally ramified fibres,
and on the lower with small simple fibres: nay, on the
extremity of these fibres next the shaft, T see, in the Goose-
quill, for instance, merely a little ribband-like membrane on
each side of the lamine of the vane. By this mechanism
the laming of the vanes shut so clode into eacl other, that
the feather appears to form but one surface; and, conse-
quently, it is found peculiarly perfect in the feathers of the
wings and tail which serve for flight.

§. 550. Feathersare also distinguished by their degrees
of softness, by the more or less close connection of the
laminz of the vane, &c.; thus, in the wings of the Pen-
guin, where we found the wing-hones broad anq fin-like,
(5 229.) the feathers are short, stiff} dense, and altogether
perfectly scale-like. * Feathers vary, however, most mate-

* rially in their colour ; ,which, being most brilliant in those

parts of Birds that are most exposed,—on the dorsal surface,

-and particularly in diurnal Birds, and those of hot climates,

forms another instance of the great influence of light on
the production of ‘dolour. There is much, also, that jg
deserving of notice in the change of -plumagev_according to
age and sex, and more particularly the observation made by

aged
* Voror's Neweste Magazin f. Naturkunde, b, ii, st 5
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females of several species, wheii the sexual functions have
ceased, assume the plumage of the male. Generally, colour
among vertebral animals reaches its highest point in Birds,
as in Insects among the invertebral, or flowers in the vege-
table world. Lastly, the aptness of feathers for receiving
an electric tension is remarkable,* as it.s not improbable
that the prescience of wesdther may be connected with the
modifications of the electric state of the plumage- produced
by atmospheric clfanges.  We must mention, too, the
glands in the skin of Birds for the secretion of oil, as being
important for the support ofethe feathers. Besides that
each feather appears to be supplied with oily matter from
the point of the skin where it is inserted, the quantity of
oil necessary for rendering them impenetrable to water is
furnished by oil-glands upon the Sacrum; which are par-
ticularly large in Wading and Aquatic Birds, and pour out
their oil by two fissure-like openings.

.

N

Secriox VIL Of the Skin in Mammalia.

(=

§- 551. In the structure of the cutaneous organ the
Mammalia also present approximations to the earlier
Classes of Animals; the naked, slimy, or oily skin of the
Cetacea reminding us of that of Sharks and Rays ; the scaly,
armour-like skin of Armadilloes and Manis, of that of the
Amphibia; aad the skin of Porcupines and Hedgehogs,
beset with quill-like bristles, of that of Birds. Asto the
different strata of the skin, we may remark that the true

« TippEMasy's Zoologie, b. i, s. 155,
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cutis is distinguished from that of the preceding Classes by
its mech more considerable thickness, partly on the back
alone, and likewise in évery part of certain animals, e. g.
the Elephant, Rhinoceros, Buffalo, &c. The cutaneous
muscles by which the bristling of hair, manes, &e. and
the corrugation® of theé skin, are produced, are usually
extraordinarily developed, and particularly so " in the
Hedgehdg, ‘where these muscular fibres are the chief
agents in the rolling up of the body. As to the character
of the cutaneous muscles, we cannot avoid finding in
them a repetition of the *muscular membrane, or sac,
which we frequently met forming the sole organ of
motion in invertebral animals.” (§. 131.) The rete muco-
sum, which is ordinarily but little coloured, ‘and the
cuticle, have the same relations as the corresponding’ parts in
the earlier Classes ; except that the change of the cuticle
here, as in Birds, is less evident. and is confined rather to

the change of the structures-proceeding from it, . & Hair.

As in Man, the papillary texture is most perfect in the
and is altogether wanting in the Cetacea,

organs of Touch,
“as it was in Fishes. The’most strongly marked colours of

-the rete mucosum in this Class are found in the blue or red
callositios of the buttocks in several Baboons.

§. 552, The connection of the skin with the subjacent

muscles is effected by a cellular texture, which is peculiarly
distinguished by an extraordinary accumulation’ of fat in
the Palmata, in Swine, and in hybernating animals in
<autumn:” in some Bats, on the contrary, it admits air
(§. 430.); and in the Honey-Bear from the Cape, (Ursus
mellivorus,) according to SPARMANY, quoted by Cuvier,
connects the skin but very little v the muscles. The
glandular apparatus of the skin appears to be wanting in

the Cetacea,* where, however, the deficiency is supplied

* Such must likewise be the case with Pangolins (Manis) and Armadilloes.

"
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by the exudation of an oily mueus: in the other Orders it is
essentially the jsame as in Man, where, asis well known,
the sebaceous glands secrete different matters in different
parts of theskin. We occasionally, however, find these
organs farther developed; in which case we can usually
discover in them repetitions of earlier formations. This
has been already remarked df the superior maxillary glands
of Sheep, Deer, Bats, &c. and of the anal glards:. we have
also to notice similar glands in the sexual grgans; along the
lateral line of the body, as in Fishes, (§. 542.); on the
Sacrum, like the oil-glands of Birds, (§. 550.); or between
the claws, representing the secretion from the toes in many
Amphibia, (§.545.) The first, according to GEorrroy,*
is particularly the case in Shrews, and in a less.degree in
Moles and some Rodentia, where we find a gland on each
side of the body, the Secretion from which is discharged
upon the hair, and not by distinct ducts; and, like most
similar products, has a powerful odour. The sacral gland
is found in the Peccary (Sus Zajassw), Where, according
to DauBenTON,t it is as lﬁrgc as a Goose"s egg. The
glands of the toes are found in particular in some animals.
with divided hoofs, e. g. the Sheep, the Pigmy Musk, and
the Reindeer, and for the most part on the hind feet: the
excretory duct opens between the spurious claws or hoofs.
§. 553. Hair, as is well known, ‘is as commonly the
covering of the skin in this Class, as Feathers in the pre-
ceding one; and where it is wanting, asin the Cetacea,
thie structure of the skin again approaches to that of Fishes
and Amphibia. The varieties of Hair, in structure as well
as in colour, are extraordinarily great, “and must partly be
left to the province of Natural History. The plumage of
the preceding Class is most closely imitated by the hairs or
* Mémoires du Mus. d Hist. Nat. vol. i. p, 301
t Burrox, Hist. Vat. vol. x,
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prickles of the Porcupine, which we may consider as ea~
thers consisting of a Quill and Shaft, but without a Vane,
and covered by a firm horny layer. The scales, too, of the
Armadillo, which terminate ina projecting edge; instead

of lying flat like the scales of Fishes and Serpents, appear

to resemble hairs connected together in laminsm, and re-
mind us of the scale-like feathers of the Penguin. The
small pricklesdf the Hedge-hog, or the Echidna, form a tran-
sition from the stronger ones of Porcupines to the coarse hairs
or bristles which occur in the Pachydermata.* The bristles
of the Hog, by the double internal canal which they possess,
and the peculiar division of their points, remind us of the tufts
of hair of many inferior Orders-of Animals, here as it were
inclosed within a cylinder. The ordinary Hair of Mam-
malia is essentially the s«me as that of Man: the finer kind
of Hair, on the contrary, viz. Wool, approaches more
nearly to soft feathers or Down, for, according to Nirzsch,
there are here the same little tubercles as in that case
(§. 549.); which even form the cause of the grey colour of
the hair in many animals, e g. the Mouse, inasmuch as
nnder the Microscope the little tubercles appear black, and
the interspaces white.t Hair, like Feathers, grows from
its roots; and like them, when “perfeetly formed, is no
longer, nourished, but falls out and is replaced by others.

§. 554, The colovr of the hairin Mammalia is ordinarily

less brilliant and less varied than that of the plumage of -

Birds, which is in fact hair at its higb'est piteh of develope-
ment.  But here, as in the preceding Classes, we find that

* According to Curiea the hair of the tail in the Hippopotamus, as well
us in the Myrmecophaga jubata, is Suttened : such, also, according to BLo-
MENDACH, is the cuse with the hair on the toes of the aPorcupine and
Ornithorhynchus.

$ As Broymesnaci mentions, the mustaches of the Seal nre also tuber-
cuated or jointed. '
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the dorsal surface, expofed to ¢lie light, always presents
the most decided colours, whilst, on the contrary, the hair
of the abdominal surface almost alyays appears white: nay,
even the structure of the hair is more perfect on the dorsal
than on the abdominal surface; thus, Prickles are found
only on the back, &cs The powerful electricity of the
hair in several animals, e..7. Cats, has been already men-
tioned. (§. 407.) Lastly, the variation in the sjtuation of
the hair, occasionally even in different sexes, is remarkable ;
thus, for instance, that the feet in so m'any Mammalia are
cither naked or covered only with short hair, in the same
manner that the. feathers in Birds do not ordinarily extend
to the feet: or that the tail of others, & g. Rats, Opossums,
and Beavers, is covered with scales instead of hairs, in
which we recognize the incomplete conversion from the
Fish or Amphibium into the mammiferous animal: lastly,
the greater developement of hairs in particular situations,
e. g. on the snout, where they sefve as organs of touch
(§- 843.); about the Eyes; oo the neck, forming the mane,
which is wanting in the female of Lions; on the tail,
where, as in the horse, they differ so much. from that cover-
ing the rest of the body; &ec. ;

§. 535. As to the other cutaneous productions of this
Class, the shields of the Armadilloes may be pretty accu-
rately compared to the shells of Tortoises, as they are to

* be considered as formed by. several separate but closely

connected ossifications of the rete mucosum covered by
cuticle. The scales of the Manis have been already noticed
as lamina of closely eompacted hairs, (nail.) The scales’
of the tail in Mammalia have been coirectly compared by
Cuvien to those of the legs in Birds: in the smaller ani-
mals, however, they are already very delicate, and thus
form a transition to the regularly orooved epidermis on
the feet of so many Mammalia; and even on the hand of
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Man. Nails agree with Hair in their chemical compasition,
and in the mode of their growth. In the Carnivora, Ro-
dentia, and Bats,* they resemble those of Birds and Lizards,
i. e. they are placed as pointed, cutting, horny sheaths, over
the extremity of the last phalanx. Broad, blunt nails,
inclosing the last phalanges, are calléd Hoofs; and of these
we may remark that the wail or hoof is larger in proportion
as there are fewer toes visible, of which we have instances
in the Solipeda, and in the proportionally enormous claws
of the fore feet in the Two-toed Ant-Eater. The hair-like
structure is peculiarly evident in hoofs.

§. 556. It only.remains to add something as to the
structure of Horns, of whigh we find three kinds in Mam-
malia. The horns of the Rhinoceros come nearest to the
structures just noticed; for ino them, the mode of composi-
tion by the congregation of single, firm hairs, is so little
doubtful, that similar, though shorter, hairs, surround the
root of the horn, and that a transferse section of it evi-
dently displays the separate cylinders of hair. (See
DausenTON'S representation of it in Burrox, Hist. Nat.
val xi. pl. VIIL) A second kind of horns is: formed by
bony processes or cones, which arise after birth from the
frontal bone (§. 252.), over which a cuticular stratum is
extendzd, becoming callous and horny, and ultimately form=-

ing ‘a solid horny sheath, in the texture of which it is easy

to discover the individual bair-like fibres. Such are the
Horns of Sheep, Goats; and Oxen. The third kind of
Horns is found in the Antlers of Deer, in which we haye
already noticed the intimate mixture of horny and bony
substance, as well ds the remarkable sympathy between
them and the male sexual organs. (§-251.) .

§. 557. If we review the history of the developement
of the skin, in order to discover how far this structure j

* Here, as in Birds, the fiying extremities bave a nail on the Thumbalon

—-_
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distinguished in Man, \\'e‘shil“ find that in the lowest stages
the cuticle is as yet similar to the intestinal membrang; that
as a secreting mucous membrane,”it is little calculated for
forming the seat of an acute sense of touch; and farther,
that it is in part concealed either by earthy shells, or in
supgrior animals by scales and shields: subsequently, when
respiration exists more perfectly throughout the whole
body, we find the productions of the skin, hairs, bristles,
and feathers, so topiously developed, that the cutaneous
sense is impeded as well from this cause, as from the thick-
ness of the skin, the deposition of fat below it, &e.  As
regards his cutaneous organ, Man is intermediate between
the excessive softness of the’mucous cuticle of the Mollusca,
and the induration of the skin jn Insects, or its plumage
in Birds: “his skin is more *delicate and more copiously
supplied with Nerves than that of the other Mammalia;
and in nedrly all parts has only few, hairs, and those so soft .
as not to impede the ciitaneous sense. The more copious

production of hair on the surface of the scalp appears to

me explicable by the remark already so often made, viz.

that all the®structures belonging to the skin are most per-
fectly developed on the side turned towards the' light
(§. 554.): consequently, as by the erect posture peculiar tq
Man, the cranial surface is that which is most absolutely
exposed to light, the hair must be fore developed there
than in other situations ; whence, also, I am farther led to
conclude that the hair of the head would in itself afford a
most convineing proof that the erect posture is  that most
suited to Man, even if the grounds for that opinion already
pointed out had left any doubt on the matter. The Beard
may be viewed as arepetition of the tentacular hairs on the
snout of many Mammalia, and its perfect developement in
the male sex as a consequence of the intensity of the deve-
lopement of Respiration and of the extremitics, which in
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brates coincide in the same manner with the perfection of
hairs and feathers. "The hair of the Pudenda and Axilla,
lastly, appear to be cousequences of the more copious
glandular secretion in those situations, which in other
animals we found frequently connected with a greater
developement of hair. (§ 552.)

§. 538. + The Nails, the only Lkorny processes of the skin
that remain in.iVan, are in him comparable rather to scales
than to claws or hoofs, and instead of blunting the fine
feeling of the organs of Touch, appear rather to contribute
to render it more acute. In Man, too, the skin is no longer
so moveable as in other Mammalia, in which that mobility
reminds us of the muscular eloak of Mollusca and Worms,
whilst its diminution appears fayourable to sensibility. As
to colour, we found that ic renched its highest point in the
two Classes (Insects and Birds) most distinguished for
Respiration and Motion, whilst the other Classes-either did
not attain, or again rer.r'oceded‘froxit, the same stage, The
latter is the case in Man, where the skin in the most per-
fect Races*® is almost colourless, and reddened only by the
subjacent blood ; a phenomenon, the cause ofcwhich has
been admirably shewn by GoETuEk,} when, in considering
the colour of Mammalia, he says, *“The variegation of
¢ certain uncovered parts in Apes with elementary colours,
“is a proof of the remoieness of such beings from perfection:
“ for we may venture to assert, that in proportion as any
“ creature is more perfect, its material elements are more
“ intimately eompounded, and that the more intimately the
« surface is related to the interior, the less appearance will
“ there be of elementary colours upon it; because, where

* It will be seen, from swhat follows, Low far ‘the less stfbngly marked
colour must indicate the superiority of the Race; and for more information
on the topie, Goetne zur Farbenlehre, b. 1. s 247, muy be consulted.

+ Loe, cit, vol. i. p. 24516,

.'/
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¢ all should combine to form a‘perfect whole, there must
“not be any local or specific distinctions.” The catane-
ous organ in Man is; therefore, distinguished by a higher
import in this particular ; and farther, inasmuch as by the
capability of changes in the state of its colour it offers a
reflection of the variofs conditions of mental feeling, ap-
proaches near to the nobler organs of sense, e. ¢- the Eye,
which we have already noticed with relatiore to the same
point. (3. 402.) -

-
Ld «

IL. . Or TuE vartous Forms oF THE RESPIRATORY
y ORGANS.

§. 559. The Respifation, of Animals, inasmuch as it
consists in the mutual action upon each other of the indivi-
dual and the element surrounding it, (§. 529.) renders
necessary the free and constantly renewed access of that
element to the respiratory organs. ‘This element is air,
and is applied either immediately, or mediately by means
of w.rater, which in that case must itself, as it were, have
respired air, and must be thoroughly penetrated by it, (mot
merely mechanically,) in order to be fitted for supporting’
the animal respiratory process. But in order that the
access of these elements, or rather of the single one, Air,
may be permitted to the organs of Respiration, the latter
must originally be placed on the siirface of the body :
nay, the cutaneous curface itself appears at first as the sole
respiratory organ; and it is only in a more advanced state
of developement of the animal body that peculiar struc-
" tures, air and water cells, (Luilgs, Air-vessels, and Gills,)
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appear, which, however, may be considered collectively as
processes of the skin, ramifying sometimes internally, some-
times externally. That, we ordinarily find a complete
apparatus for motion combined with the respiratory function,
or, as is probably the fact, that the first and primitive
animal motion is purely respiratory,-is a fact, of which we
find the cause in the principle - that Respiration has the
same relatipn $o the Vegetative, as Motion to the Animal
Sphere (§.20.); and that, consequently, the less animal
and vegetative life in the inferior gradations of organization
are distinet from each other, the more perfectly simulta-
neous must be the progress of the developement of Respi-
ration and Motion on the ones side, or on the other of
Assimilation and Sensibility, and the more completely
must they shew themselves cqnnected in the higher organi-

zations. Instances of the one kind are afforded by the

Mollusca with highly developed organs of Digestion and of
Sense; and of the other by Insect§; in which the respira-

tory and locomotive organs are developed in the highest

possible degree.

0 L

&
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A. RespiraTioR o ANIMALS WITHOUT SPINAL
MAREOW AND Braix.

Secrion L Respiratory Organs of  Roophytes.

§ 560. What we before remarked of the most imper-
fect animal formations, viz. that the whole surfaée must be
considered as a respiratory organ, applies to the lowest of
these originally water-breathing beings. Of this we find
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the proof in the fact, that though there can be no doubt of
the actual respiration of these animals, yet we are unable
to detect any peculiar respiratory organs in the uniform
substance of their bodies. How far the curtent of fluid in
the arms ot tentacula of Polypes and other Zoophytes, (§-

59, 66.) or the contracsion and extension of the body gene-
rally, may be subservient to Resplratxon, is a point that has
been already noticed, (§. 60.) and which, though in many
respects probuble,.has not yet beert established on sufficient
observations. It is in the Medus® that more distinct
organs for this function appear: in several species we find
peculiar sacs on the inferior “surface of, the body, which,
during the expansion of the body, 4dmit water through
certain apertures, (Tab, L fig. IX. A. « c.L and’ a.g-am
expel it during the succeedipg contraction: in other in-
stances, as the Physsophora and Rhizophysa, there are
air-bladdess at the upper part of the body, which, though
usually viewed rather a% helps to *loecomotion, like swim-=
bladders, may probably also ‘be connected with the respira-
tory function. In every process of Respirdtion there are
two distinet, phenomena ; the gne consisting in the access
of oxygen to the fluids of the body, the other in the eva-
cuation from them of the volatilized elements of the body,
Carbon, Azote, and Hydrogen. We usually find botls
processes united in a single organ, . g. the Lungs of Mare
and many- other animals; not nneon;monly, however, they
are more or less separated, and in particular, a5 we shalf
find to be the case with the swim-bladder of Fishes, there

is frequently an excretion of gaseous matter in certain
situations very remote from the Omgans of Respiration.
The air-vesicles in_ the animals before mentioned may
probably be derived from secretions of such nature, inas-
much as it is unlikely that true respiration of air should
occur in such low stages of animal existence.

L
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§. 561. Inthe Ech'mmlén\\qt:\: ‘where the surface of the
body is frequently covered by leathery or calcareous shells,
internal respiratory orgaas appear to be more necessary ;
and consequently, according to Cuvier, there is in the
Holothuriz a kind of Cloaca (§. 434.) communicating with
ramified tubes, which, being fitted for admitting air or
water, may be intended «for the® respiratory process.* In
this, as well as in several other species, consisting exclu-
sively of the lower gradations of orgamization, we conse~
quently find the intestinal and respiratory functions so little
separate, that the respirgtory prgan appears even to form a
part of the intestimal canal. It is remarkable, and, at the
same time, perfectly correspona&nt to what has been already
said of the matual opposition of Digestion and Respiration,
Ist, that the digestive avity (the Stomach) ¥ never a
repiratory cavity; and, 2d, that of tfie two remaining por-
_ tions of the alimentary canal, the (Esophagus and Intestine,
the latter by far the most freguently assumes the respira-
tory function, with which fact it perfectly agrees, that the
latter is in its nature more secretory and excretory:t but
ii, notwithstanding, we occasionally find the upper portion
of the alimentary canal assuming this function, and the
 respiratory organsdn the superior animals ordinarily con=
nected with its oral extremity, we must reflect that the

(ESOP}“"&'&;?;&G firdt and frequently the sole portion °ffg_;

Intestine, consequently that it must be originally ex=2
cretory as well as ingestive. Lastly, it is worthy of notice
that the organizations, by means of which intestinal respi-

* The water that Nas been respired is expelled from the anus with some
force, and forms the means by which the animal moves. (See OxEx’s
Zoologie, b i. = 350.) . .

%+ TIn describing the intestinal canul, we have already m-queml-y indicated
the close relation existing between the extremity of the Intestine and the
organs of Respiration.

v
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ration takes place, are ver‘y frequently indicated or repeated
in the superior species; of which we find instances.in the
various expansions of the intestine® already described, and
occurring sometimes about the Pharynx and (Esophagus, as
Laryngeal sacs, crops, &ec.; orin the intestine, as Colon,
Cloacee, &e. ! !

In the Echiniand Asterias the Tentacula (§. 66.) appear
to absorh water for Respiration : such respiratoty Tentacula
we may consider adthe first indication of Gills, in the same
manner as the cavities of the Medus® of Lungs. Even in
the Aectinia we already find this ingestion and evacuation of
water in the Tentacula, which here are "placed about the
mouth. (Tab. L. fig. X. A.B.) . 13

.

- .

.

. -
-

Secriox 1L Respiratory Organs of the Molluscd.

% (A) * ACEPHALA.

§- 562, We find more decidedly expressed in this, as
well as in several of the succeeding Classes; the findamental
distinction already indicated in the preceding Class between
the different forms of the respiratory organs, viz. between 3
Gills, articular, and cavities, intestinal Organs for Respi-
ration. _Among the exclusively water-b?éaﬂning Acephala,
we find in the Ascidiz, where the leather-like case inclosing:
the body appears to render internal respiration necessary,
a large respiratory cavity, (Tab. IL fig, I1. d.) which being
ll)ngitudin:xlly folded, forms the ifﬁlgrmost, and at the same

VOL. 11, f L ¢ -
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time most delicate, of the'three Sacs (§.70.) of which the
anima] appears at first sight to be solely composed : from
its lowest part the (Esophagus, as already mentioned, (§.
435.) arises. Ima large species, very closely connected
with the Ascidia microcosmus, lately examined by Cuvier,
and which I hadan opportunity of dissecting in 1815,* I
found that this sac, whieh comifiences by a trumpet-shaped
“dilated mouth-piece, (Tab. IL fig. Il a.) and is furnished
at its entrance (c.) with a valve and a circle of laminz, also
presents, in addition to its opening into the (Esophagus, a
lateral opening furnished with valves, and hitherto unno-
ticed by any anatomists. (ig. 2, ﬁ,?, b.)  The fact was
the more interesting to me, #s it afforded the means of
explaining the phenomengn described by several writers,
and noticedyt though diScredited, by Cuvier, viz. that this
animal has the power of rejecting "the respired water not
only through the mouth but also slu'ough the anus. These
remarkable beings must recgive their nutriment from the
animal’ substgnces taken in }Vith the inspired water; for
even in a very small individual I found the Gill-sac oceq-
* pied by a Punger (Cancer pagurus ) scarcely dess than half
Lts ownsize. ‘There is much that is peculiar in the deye-
lopementof this respiratory cavity ; for in the young animal
it cam be distinctly recognized as an integral part of the
i;gwsﬁngl i and as the body increases this originally

crop-like dilated part (Tab. 1L fig. IV. b.) gradually attains

4 more considerable extent, and varies in structure: from
. the intestinal canal in having exceedingly delicate ahid

* An investigation, «guring which it was not possible that T could be ge.
quainted with Covier's Monograph on this Animal, (Mem, du Mus, & Hist,
Naz. 1815, and which was subsequently published in Mcker's Archiy, v,
ji. b 4.

+ Loe. eit. p- 10: RoxpeLsT long since depicted the animal Cjecting:
water from both oenings ¢
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_ partly at each side, and partly behind the foot. (Tab. IL
. : .

. 1
transparent parietes,—in a word, diverges more and more
from the Intestine.® + s

§- 563. In most other Acephal#, and particularly those
provided with shells, we find the respiratory organs with the
structure of Gills, though with infinite variety of form. The
internal cavity of the Salpe, furnished with asingle branchial
lamina, appears to constitute the transition from the Ascidiz
to the Teredines, where there are two elongattd branchial
lamina above the Iftestine and within the tubular cloak,
to which the water has access and egress by means of two
tubes placed at the posterior extremity of the body. (Tab.
IL. fig. XV. i. 1) In Bivalves there are ordinarily four
large branchial laminz protécted by the branchial mem-
brane (eloak,) and operculum (shells), and also in many
instances sonfe small gill-like lamin about the mouth. In
the Fresh-water Muscle, (Unio pictorum,) for instance,
there are fout small gill or lip-like laminz about the mouth,
(Tab. II. fig. VIL b. b.)" besides the two large pairs of
Jamine extending from the dorsal surface of the animal,

* See a fuller account of this developement, unnoticed by CUVIER as well
as by earlier writers, in the above-quoted Essay in MicxeL's Arehiv. f. Phy- *
giol. b. il ho & "y *

+ Cuvike describes the opening at the bottom, of the branchial sac ag
being the month of theunimal, the respiratory cavity b'emg "Fm‘!d.in front

‘afit.  In generalits surface is uniform, butin certain species is disposed in

deep and regular folds, forming the first indication of the four. hiai
sm of the Bivalves, The structure of the membrane is also peculiar, and
evidently connected with its ‘funcu'on a5 A respiratory organ, consisting in an -
infinity of small vessels crossing each other atright angles, ang forming qua-
drangular interspaces ; which, under the microscope, "re Seen to be still iy
minutely subdivided in the syme manner. The little vertieal vessels i
seen to arise from transverse branches, which, in thek: turn, communicate il
each extremity with two vertical trunks, placed at opposite sides of the sac,
and supposed respectively to represent the branchial artery and vein, (Me.
uire sur les Ascidies, p. 11.)—Translator, *

. L 2 .
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fig. VIL d. d.* fig. VIIL e.d.) The latter lamina are
united superiorly, and form a septum between the lower
space, which receives the water through the great aperture
of the cloak, (fig. VI. g.) and contains the :gills them-
selves, and the superior passage opening into the anal
tube of the cloals, (shewn by thie probe in fig. VIIL.) In
a living Bivalve it is easy to observe that the water gains
access to the branchial lamine by the fissure in the cloak,
(§- 126.) and escapes by the anal tube} which serves also
to evacuate excrement and ova. It has not however,
been hitherto noticed, « that this current is uninterrupted,
and that thus these animals, whew not too deeply im-
mersed, form an eddy on the surface of the water. But,
as in almost all other animals, the influx of air or water to'
the respiratory organs is intérmittent, the simultaneous and
continuous current into the fissure of the cloak and out
of its tube, of which I have catisfied myself By numerous
observations, must depend on a very peculiar mechanism,
which consists chiefly in the muscularity of the cloak, but
partly, also, in the mobility of the gills themselves ; and
o tht mechanism ‘of cértain bellows,

may be gompared t
of air by means of

which produce an uninterrupted current

double bags. =

§. 564. It is to be remarked, farther, of the large

branchial laminz of the Fresh-water Muscle, that both
pairs consist of an intertexture o

rectangular lattice-work, and covered by a delicate mem-
brane, whilst the two external are distinguished by a struc-
ture which merits a particular deseription. Above each
éxternal lamina of “the gills is a duct proeceding from the
posterior part of the foot towards the anal tube, long ago
described as an oviduet by OKEN: and having on its lower
surface a long row of openings placed transversely, (Tab.

t Gt')'(li!r{f:gd. Anzeigen, l§06.v- g

f vessels arranged in a |

e
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il fig. XI. q.*) and forml’ng' thé entrances to the cells or
compartments of the gills themselves. These coppart-
ments are all arranged vertically in the gill, and separated
from each other by partitions: they appear as though they
originated from the mutual recession of the two membra-
nous surfaces of the gill, which remain cgnnected only by
the vertically disposed vegsels that give rise to the septa
they serve for the reception of the ova, whicl, coming
from the ovary placed within the foot, and not by any means
formed in the gill itself, are, however, lodged there, and
there receive their farther deyelopgment, as in a Uterus.
This is a remarkable instance of the econnection between the
sexual and respiratory functivns, of which we shall subse-
quently, meet with many others, s

§. 565, *Of the various form$ of the gills in other
Bivalves I will here orily mention, that in some they are
not laminar; but consist of separate | fibres or vessels, e g.
in the Genus Lingula ; {wherg also the little branchial or
labial laming of the mouth are developed, so as to form two
volled and ciliated arms. More peculiarly remarkable, how-
ever, are a lsind of branchial skeleton found in the Tere-
bratule; and on acconnt of its coincidence with " the,
situation of the gills in the Crab,—the position of the same
part in the Barnacle (Lepas anatiferg ), where we find two
small py’rmmdal branchial laming at tife root oﬁ the, first of
the six pairs of horny tentacula.}

o t OREN's Zoolagie, 1.1, 5. 250.
{ See Covier in the Mén, du Mys, d' Hist. Nat. t. ii.
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Y B. GASTEROPODA. ‘\
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§. 566. The variety of the respiratory, organs in this
Order is considerably greater than in the preceding, parti-
cularly as many,of the Genera belonging to it breathe air. ‘
Gills, the organization which approaches most closely to that
of the pieceding Order, are found in by far the greater
number of the Gasteropoda, and assume; particularly in the

marine species, the most diversified forms. Thus, for 1
instance, in the Clio we find laminar gills, reminding us of

the labial branchial laminz of the Bivalyes, placed about -
the month, and which, ere as well as in several other }/ :
species, serve as external organs of motion. (§. 132.) In ’

the Glaucus, also, we meet«vith fin-like gills ctit out like a
fan, and three in number on each side, the anterior ones |
being largest. In the Thetis the gills appear‘as fourteen

distinet tufts on each side of the back; in the Tritonia -

they run in a circle around the edge of the body; in the >
Doris they are placed as a range of tufts around the anus;

and in the Aplysia, as well as many other Genera,* we {
observe that the gills are placed close to the anus, in the |
same manner that in the Acephala we commonly saw the

wate. that 'had been respired ejected through the anal tube. :
We do, xiot‘éb;eryg, Kowever, any peculiar mechanism for Ry :
the motion of these gills, and respiration appears to be |
effected merely by their floating in the water.t i 4

* The different forms of these respiratory organs are well deseribed by

Cuvier, in the admizble series of Essays on the Anatomy of the Gastero-

poda, which be has given in the Annales du Mus. " Hist. Nut.

4+ Inthe Clio borealis the branchim consist in the oval wing-like processes
' below the head, as is proved by the minute ramification of vessels upon them
and by the connection of those yessel$ with the heart and internal vascylar
system. In the Pneumo-dermisthough there are similar wing-like orguns,s
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§. 567. In the Aplysth camelus these branchial ‘tufts

A already recede under a small membranous cloak, and are
{ ; even covered by an incomplete operculum, (§. 129.) a gaps
nant of the ghell of the Bivalyes,—thus forming a transition

. to the testaceous Gasteropoda, e. g. Buccinum, Strombrxs,
Murex, Cyclostoma; where we find a gapacious cavity

'. formed by the cloak, and concealed within the shell, gene-
«  rally having the gills projecting into it in a peetinate fox:m.

In the Cyclostoma wiviparum, (Helix vivipara, L.) the gills

form three rows of fibres arranged in a pectinate man.llel‘,

. (Tab, IIL. fig. X. XI.. e.) with thejr extremities pl:o_]s_ec.t-
> ing but little below the edge of the cloak, and haying in
R their vicinity the rectum, the dpct for the discharge . of
‘. mucus, . and the female ‘'sexual organs. In the other
: Genera, . y. Murex and Strombus, the edge of the cloak,_
» nearly as in many Bivalves, (§. 563.) is elongated into a
tube conducting the water to the branchial cavity ; and

which, though merely ifdicated in the Cyclostomata by a

— fissure, is here lodged in a peculiar groove of the shell.
The pectiniform gills are here usually double, but in such

a manner, that one, according to MECKEL,} is twelve timese

smaller than the other, and appears only as an insignificant,

rudiment. & s

§. 568. Lastly, we find the gills totally disappearing

from these cavities, the vessels which contdin the fluids

| . that are to be exposed to the influence of  the air being
| “expanded in the form of a delicate net-work upon the inner
'b surface of the respiratory cavity ; and water no longer suf-,
’r ficing for the exercise of the respiratory process, the animal

) there is not a corresponding vaseular net-work, and the branchiz are formed
| K by an_elliptical cord placed® vertically, and consisfing of a number of httle
. lamine. (Cuvies, Mémoives sur les Mollusques.  Parig, 1817, 4to.)—

Yranslator. .

> + Notes to his translation of Cuvigs Comp. Anat, vol, iy, 269,
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“requires air itself. chcrthelgss;" several of these alfimals,
e. g. Lymnea sive Helix stagnalis, Bullinus, Planorbis, &c.;“
live in water, and, consequently, must come frequently to
' the surface in order to procure air: they appgar, also, to
employ the respiratory cavity filled with air %s a Swim-
bladder to facilitpte their swimmirfy, thus reminding us of
the air-bladders of many Zoophytes (§-560.) Others, on the
contrary, . (Helix and Limax,) live altogether in air. T he
Cloak in all those which breathe air, by dts connection with

the neck, forms a kind of collar, (Tab. IIL. fig. L e. ¢.) -

On the right side of it is q,foramgn (f.), on the edge of

which open the aaus and canal for flie

| ; discharge of mucus,
and which can be closed or expanded by means of circular

muscular fibres, so as to favour the ingress or egress of air
to and from the respiritory cavity (Lungs). *The cavity:
itself (fig. IL b. L) is lined with & blackish mucus, and
from the minute ramification of vessels upon its parictes,
(fig- 11L h. g.) presents a very beautiful spectacle. In
Slugs, the respiratory cavity is placed on the right side of
the back of the animal, is arched over by a horny Oper-
. eulum (§. 129.), terminates in g coutractilee orifice,

and
pltogether agrees essentially with that of Spails,

e

o
.
‘' h L

LY
‘ .‘.\ (C.) Ceruaroropa, '

§- 569, Althougl, some Sepiw are capable of living it

air for some days,*
proper element §f ¢
here again find Gilj

yet water must be cons\idel'-ed as the
bie whole Order ; and accordingly, we
$ forming the proper respiratory organs.t
e

2 ‘Onr..u’s Zoologie, B, 1. 4. 313. 3
.+ How animals with Gills gm::%‘, be able to breathe in air bemr.nu,f
less dbseure in proportion ag Ihc&upposcd distinction between the Respira-

] [l
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in the Sepie there are %wg suth, (Tab. 1V. fig. i. h. h.)
one on cach side of the peritoneal sac (n.) surrounding the
, viscera. Each Gill is formed by the Branchial Artery and ,
Vein placg at its edges, and which are connected by
numerous detached transverse vessels. The transverse
vessels are finer and ifore numevous in, the S. officinalis ;
in the S. octopodia fewer,' but lasger, and with flocculent
edges; but invariably connected to the inmer -surface of
the Cloak by means of a membranous ligament. (Tab. IV.
fig. II. v.) This Cloak, as well as the Infundibulum, as
it is called (anal tube, § 442.), pyomote the ingress and
egress of the water to and f.'rom the gionting Gills, and in
fact form the respiratory thechanism. The Cloak (fig. L.
j. i.) which, as already observed (§. 134.), surrounds the
abdominal®viseera in the form of "a fleshy sac open above,
appears by its dilatation to permit the current of water to
the Gills, and by its contraction fo expel it through the
Infundibulum (fig I a5 whence it will be seen that the x
respiratory motion is very similar to that of the Bivalves,
where the water in the same manner enters through a fissure
in the Cloak, and escapes throngh the anal tube. In the
S. octopodia 1 find, moreover, a fleshy septum in the Z:xvity'
of the Cloak, arising from the anterior side of that muscu-
lar sac, and connected posteriorly,, (where'it incloses the
Rectum,) to the upper part of its doral portion, apd of the
peﬁwneal sac, so that, consequently, there remainginferiorly
a free communication between the two halves of the cavity
wof the Cloak. (Fig- L g fig. IL*) This Septum mugt
evidently contribute to produce a more efficient contraction ¥
of the-cavity of the Cloak. W)
§. 570. 1 must not omit to mention that several obser-
-ations appear to prove that there are alse collections of |

.
tion of the inferior and superior “"ﬁﬂs disappeass, - (Sce NassE on Respi-
® ration, in the 2d vol. of MEckev's Archie.) :
L ]
. - P
-
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air, more particularly in the pgritbneal sac of the Sepize:
to this head belong the rapid ascent of the Sepi@ in the
water, observed by TiLmsius® to be acecompanied by a
swelling of the body; the escape of bubbles of air when
the animal dies or is opened; and lastly, the porous structure
of the Os Sepiz,t, (§. 138.) which contains air within its
cells. These collections,of air, ”howew}er, can as little be
admitted as proofs of actual respiration of air as those in
certain Zoophytes, but rather as dependent on the separa-
tion of aériform matter from the blood, as expirations.

Section III.  Respiratory Orgmis of the Articulata.

(A.) VERMEs.

§. 571, Although Respiration in this Class gradually
arrives at the greatest possible degree of developement,
yet, in the first order, we find whole series of Genera in
which there is no pecuiiar organ assigned to that function,
nay, in Which it is still even doubtful whether Respiration
is performed in any way : this is particularly the case with
the Intestinal Worms. Whoever considers, however, that
it is scarcely possible to conceive that any animal organiza-
tion can be perfectly excluded from a mutual influence on

* De Respirations Sepiz Offic. piik. 68: Observations which, as ke
mentions, have been made ulso by Roxpier, Lr Car, and Moxro.

s
4 Hence the Os Scpiio, as Sw.\uu_mnn states, is o light, immediately
after it is tAken out of the animal, asd flont upon witer.

~

2
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and by the atmosphere, \.\nlk fitd a difficolty in admitting
X A\ this supposed perfect absence of Respiration, agd will
i . yather be inclined to think that #hese beings, formed and
living withjp other animals, are related with the atmosphere,
i. & breathe by the intermedium of the bodies in which
(as in their proper soilP they are rooted.y Consequently,
as these animals are nourithed only as individual parts of
the body in other instances (e. g. a piece of Intestine, a
i Vessel, &e.), so also, they breathe in the same manner as
&

R

e caas I

such individual parts, viz. in consequence of being pene-

trated by the fluids of the gregter arganism which has itself

respired. Hence, the same .thing appeurs to me to take

‘ place here as in the water-Breathing animals, which gJso do

\( not ordinarily come in contact with the atmospheric air as

! such, but sperform the respiratory function by the inter-
medium of water throligh which air is diffused.

§. 572. *The respiratory organs, on the contrary, are
more distinet in most of the, extraneous Vermes, and par-
ticularly in those with red blood: we there, as in-the

~ Gasteropoda, find both kinds of respiratory organs, viz.
cavities, or Bladders, and Gills.» The former is the case it

the Dew-Worm and Leech. In the Dew-Worm (Lums

bricus terrestris,) we find, as was described even by Wiruss,

a row of apertures, one of which i§ always visible, placed

along the back at the anterior edge of each segment of the

4 body. In the middle of the body, I find these ,apertures
(St.igmata) particularly distinet, (Tab. V. fig. IV. b.)

Thilst they seem gradually to disappear towards the head.

The internal respiratory vesicles are placed as pairs of

. ' whitish sacs between the skin and Titestine through the
‘\ whole length of the dody; are peculiarly developed in the

central and posterior porEi(‘n}s of the body, (Tab. V. fig.

« Ruporpat, (Entozooris Histarin Nat. vol. i. p. 243.) also, decides

® in favour of the respiration of these ﬂﬂiﬂﬂ'!;

_.-- i At~ e
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IIL B.e. C.e.) but becbme smaller towards the head,
until ‘about the space between the Pharynx, Head, and
Stomach, where they suddenly undergo a considerable
increase of size, no longer appearing in the gharacter of
respiratory but of sexual organs; of which more hereafter.
"To these last appear likewise to cdrrespond from three to
four pairs of deominal.sﬁgmafa, which, also, should be
considered: rather as sexual than respiratory apertures.

§. 573. In the Lecch (Hirudo medicinalis), we find, in
the same manner, on each side of the abdominal surface,
a row of minute Stigmata forming the entrance to the
whitish, roundish, respirator! vesicles, which are lined
internally by a vascular mucoiis membrane, and situated
between the Skin and Intestine on each side. (Tab. V.
fig. VIIL h. fig. X. b.) We find Gills as Tespiratory
organs in many marine Worms, and presenting great
varicties in form and number. Sometimes, for instance,
they are placed at each side of the mouth, almost like the
Arms of Polyges, as fans or feathers, occasionally of a
spiral shape: so, for instance, in the Worms living in
calearcous tubes, e. . Serpula, Spirillum.  Sometimes, as
in several Gasteropoda (Tritonia, Thetis, &c.) they are
placed as tufts at each side of the body : as, for instance,
in the Lob-worm (Lumbricus marinus), which has a row
of sixteen branchial tufts at each side of the body. Lastly,
in the Aphrodite aculgata, we have a peculiar form of
respiratory organ; for bere, 2 matted covering of hair,
open posteriorly, protects the back, the water pouring in
below it, and serving for r(-5pifnﬁon by being thrown upon
the projecting lateral coeca, or rather arcades of the intes.
tinal canal, (sce §. 445.) in the same manner that in
Holothurize, Ascidine, &e we found 2 portion of the ali-
mentary canal assuming tlnf ,rcgip?mtmy {unction.




K (B.) CrusTAcEA.

“ »
§ 674. Here agairewe find the respiratory organs as
Gills only; but, as in several Gasteropoda, so far different,

‘that in some Genera they are placed exterfiglly, in others

are withdrawn more towards the internal part of the body.
The former is the case in the Genera Squilla, Apus, and
Branchiopus, which, in this_as well as other respects,
approach to the Worms with external respiratory organs.
The Gills are here placed, «nd occasidnally in great num-
bers, ag external extremities, or swimming fins, (§. 142.)
on the posterior part of the bpdyy or tail, which is articu-
lated completely in the manner of worms. In the Squille,
they are foermed by the Gills which consist of depending
fibres inclosed between {wo larger laminz: in the Squilla
mantis, for instance, there are five such pairs of fins.

.§ 575.  On the contrary, there are intefnal Gills in the
true Crabseand Cray-fish. In the common Cray-fish the
Gills compose thick, upright bundles of fibres, turning
somewhat backwards, afid attached to @ branchial lamina
at the roots of the legs, nearly in the same way that in
the Lepns the Gills were attached fo the roots of the lirge
articulated Tentacula. (§. 563.) These branchial tufts
(Tab. VI.fig. VIIL b. e. d.) are separated from the cavity
of the abdomen by a horny, flexible, white, and transparent
septum (figs IV. q.), which consists of separate laminz like -
Ribs, "These proceed from the abderainal surface, where
there is a kind of vertebral eolumn, in which the anterior
part of the chain of Ganglia is eontained like a Spinal
Marrow, (see fig. 1.); they terminate, however, without

- being attached, under the thoracic plate, the lateral portions
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on thet abdominal surfice above a little trarisverse fold, and >
on each side of the sexual organs; which, nearly as in the |
Scorpion, leads to a branchial cavity, the gills of which are S
white, mucous, and composed of seyeral laminz, (Fig- -
VI B.)* * ‘ ’ ~

§. 578. The respiratory organs ware altogether different

in the remaining Orders. In them we fird the body cal-
culated for. respiring air alone, which is effected by means®,
"of, respiratory tubes penetrating every part in the form of
extremely minute ramified vessels carrying the included air
to all the organs. Even wheype these Insects live in water
they respire air, which generally adheres all round their
bodies, (as, for instance, in Water-beetles, and also: Water-
spiders,) probably by means of the little hristly hairsy which
by their oily nature prevfen't' the access of the water. Such
Insects, therefore, always swim in the centre of a bubble
‘of air,t and therefore with the more facility,—Ivespiration,
consequently, here serving to}fac'rl}tnhe Motion, as Motion

Svhian 4

Y M, Manrcer pi Serees (Mémoires di Miséus, vol. ¥, p. 04) describes
the respiratory organs of true Spiders more precizely us bieing composed of
two ovil pulmonury $acs, each having a single Stign Oﬁ%ﬂﬂlg at the inner
sife of the lower part.  These sacs are formed of o thick, white, and flexible’
membrane, from the surface of whicli project several parallel trunsverse folds
or lamine. In the Genvs Phalangium, on thie contrary, respimtion is per-
formed by Trachew, of wi'chi there are three principal trunks, viz. two
superior, witich communicate dircctly'Wh the two Stigmata at the sides of
the Corslet, and with the common centrdl trunk. In the parasitic Insects,
Pediculus and Rieinus, there are two orders of Traches, the ove urterinl, or
ramified; the other pulmonary or vesicular, and serving as reseryoirs of air,
The former are regularly arranged nt some distance from each other on the
lower parts of the body, communicating With the Stigmata by transverse
branehes, and also with the vesicular traghese.  (DE SERIES, Meémoires di
Muséum, vol. v. 126, )— Translator. ?

4 It is remarkable how, according to Nrrzset, (On the R"ir"'ﬂ_“'“'f of the
Hydrophile, in Ruat's Archiv. b, x. s._-MO.) they renew the air in this
bubble by alternately elevating and Gepressing the Antenme. i
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in so'many other instancés promiotes Respiration. Insects
which live in water without having an air-hubble,of this
kind about them, as, for instance,* the Nepa, have respira-
tory tubes at the anus in the form of long bristles, by
means of which they procure air from the surface. In all
these Insects, the air ‘penetrates: the hody by peculiar
openings (Stigmata), and is diffused through it by means
of air-vessels, These statements apply, however, to the
perfectly formed Insect only; for in the Larva the respira-
tory organs are very generally formed after an inferior
type, either respiring water as Gills, the Stigmata being

. consequently wanting, or else the animat being altogether

without any air-vessels.  *~ | .-
§-579. We have next to_examine somewhat more
precisely the ordinary structure of the respiratory tubes and
stigmata. The latter,"as in Vermes and the Gnathaptera,
are usually found on each side of the body, and though in
very various numbers, (':ommonly more developed on the
Eh’oracic than on the posterior part of the body, and alvgéys
1N pairs, 4. . one on each side of each segment of the
body.  Theie form mest closely- corresponds to that of the
fissure-like openings by means of which Plants, and partis
cularly the leaves of Plz'mts, breathe.* - These Stigmata
are also usnally found as fissures, so that we observe two
lips, an anterior and a posterior, (e. g. on the abdemen of
Grasshoppers,—Tab. VII. fig. XXIL. C.—and also in Li-
bgllplm,- several Pupe, Caterpillars, and perfect Butter-
flies,) which, being surrounded by delicate muscular fibres,
probably, as in the Iris, (§. 898-99.) partly radiated and
partly cireular, afford the means of closing ‘or expanding
the opening. According to SPRENGEL,} this structure is

* Kieser, Anat. d. Pflanzen, s. 154

t Commentarius de Partibus quitus Insecta Spiritus ducunt. Lips,
1815, p. 7.

VOL. 11, M
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more ¢omplicated in sevéral Water-beetles, one valve

being beset with little feathers, thus resembling the bran-
chial strueture. Besides these, however, there are . also

circular Stigmata, e. ¢. in the Willow—Ca'terpillar, (Tab..

VIL fig. XVIIL A.) and the Thorax of the Grasshopper,
(fig. XXI. B. X.) where they are peculiarly distinguished
by the presence, within this rouitd opening,' of a ﬁue, white

membrane; shapéq like an Eyelid, which rises and falls

like a valve during the very powerful respiratory motions
of these animals. The edges of the Stigmata are occa-

. sionally, also, gnarded Ly little bristly hairs,” (in the Mole-

Cricket, according to Smrmcm,,) or prominent, protruding
like nipples; as, for msmnce,‘ in several aquatic Larvae.

" Lastly, the Stigmata are occasionally almost wholly closed

by a perforated cribriform membrane, (as in the Larva of

" the Cockchafer, Melolontha vulgdris,) which has lately

given rise to the erroneous idea’ that no air penetrates the
air-tubes.*

§580.  As to the zur-tubee (Trachea:), we find them
uniformly ansmg from Stigmata, (rarely from Gills,) ex-
tending in two principal trunks along the sides of the body,
or radlahng in a tuft-like manier from’each stigma: they
always, however,, ultimately divide into smaller ramifica-
tionsy which not nncopmouly present bladder-like dilata~
tions, and are ulumately distributed as. extremely minute
branches to all the organs of the body, 'somewhat like the
Arteries in Man. ' The Traches themselves are formed by

. two membranes, between whieh, though nearest to the

innermost of the two,t are placed certain elastic, spirally
convoluted fibres, ‘(Tab. VIL fig. XVIIL B.) which, by
their delicacy and density, give to the air-vessels that beau-
tiful, silvery, lustrous appearance which present such a

* See Serexcni’s refutation ol‘lns iglea of MorLnENHAWER'S, Joc. cit. p. 9.
+ \7rwou, Loe po 4
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_striking spectacle in the Wissection of Insects. It is inte-

resting, also, to find that the Vegetable Kingdom affords
prototypes, not only of the Stigmata, but also of the
Trachew, viz. the Spiral Vessels. It is certain, however,
that considerable differences have been pointed out between
them, e. g. that the connection of* the Spiral Vessels with
the fissure-like openings (df Plants) cannot be discovered,
that they do not ramify in the same mgiiner, &c.;* nays
it is even possible that the Spiral Vessdls may have more
of the character of the Nervous System in Animals. It
may, nevertheless, be asked,,if i, be not probable that
Respiration is to Plants what the Nervous action is to
Animals, and, consequently,' whether the most perfectly
developed animal respiratory System may not be a repeti-
tion of the type of the Spiral «Vessels? This at least is
certain, that there is mére of similarity than of dissimilarity
between the Trachew and those Vessels.

§. 581. Asto the individual Families of Insects, we
will here first briefly notice the most important differences
that have been discovered, as well in that respect, as with
regard to the changeswhich the respiratory organs expe-"
rience from their metamorphosis. The Gnathaptera, e g.
the Scolopendrze, breathing by means of Stigmata, approx-
imate to Worms by the great number of those organs.
The true Aptera, also, have a row of Stigmata at the sides
of the body.f In the Neuroptera, where the Trache®
commosly form vesicular dilatations, the Stigmata are
pé"cﬁliarly developed in the thoracic region, a faet which,
being common to so many Insects, coincides perfectly with
the circumstance that the moving extrémities are attached

e

“e Id. p. 12 16,
t Nirzecrt (Commentatio de Respiratione Animalium, p. 26.) found sixty

pairs, or even more. . ‘
t Swammpnpax Bib. Nat. Tab. L (of the Louse.)

M 2
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in the same region, (§. 148. 149)) In the Larva of this .

Order,showever, the respiratory organs are formed after an
inferior type. Besides ‘that here, as in all Larve, the
vesicular dilatations of the Traches are wanting, and that,
as in nearly all aquatic and intestinal Larve, two broad
tracheal trunks extend from the hedd to the anus, giving
off only small lateral ramifications; there are, also, in the
Larva of the ‘Epliemera six true branchial lamina on each
side of the posterior part of the body.* * In the Larvae of
the Libellul®, on the contrary, there are indeed Gills, but
situated in a dilatation of the Rectum (§. 455.): these
anirnals consequeritly breathe like the Holothuri, by the
Intestine, and like them swim by foreibly expelling the
respired water from the anus. Besides the Gills, how-
ever, SPrENGEL} found, also, from 7 to 9 Stigmata at the
sides of the body.

§. 582. 'The respiratory organs of the Diptéra, both i

the perfect Insect and the Larva, present much similarity «

to tiiose of the preceding division. In the perfect Insect
there are air-bags (dilatations of the Trachew), and in
addition an air-bag on the (Ssophagus, the origin of which
will be noticed hereafter. In the Larve, on the contrary,
when they live in water, there are either external clon-
gatiofis of the two tracheal trunks of the body, (e g. in the
Larve ef Gnats,t a iong respiratory tube at the anus, by
means of which they suspend themselves at the s{xrfac.e of
the water, and in the Pupa of the same Inse?t 'tWo little
zespiratory horns on the head,) or tufts of hair instead of
Gills, and that even without Traches; ¢ ¢- in the Tipula
plumosa.  In Larva which live within other anima.xls, e q.
in these of the Oestrus equi, frequently present in great
l * Swayaznpay, p. 104

t Comment. de viis quitus insect. spiritus ducunt. P 3.
t Swasyproay, Tab. XXXL

i
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numbers .in the stomach’of, hotses, I find a smooth, oval,
brewn plate at the posterior part of the body, the. lateral
halves of which present several parallel lines, which appear
like the contracted apertures of Stigmata: when this plate
is removed we find tolerably large Stigmata, from which
the two thick tracheaf trunks proceed towards the head.
In Larvee which live in fhe air,.e. g. the Mite, the Larva
‘of the Musea putris,* two little respira’:ﬁf tubes project
from the second, “and again from the last segment of the
body. ‘
§- 583. In the Hymenoptera, the Trache and Stigmata
of the perfect Insect are tolerably similar to those of the
preceding divisions: the Lérva, on the contrary, e. g. those
of Bees, are more perfect, and have regular Stigmata at
the sides of each segment oft the body. The Hemiptera
again, in their imperfect metamorphosis, by the presence
of elongated respiratory tubes, (e. g. in the Nepa,) accord
more closely with the Neuroptera, or even their Larve.
The Orthoptera, also, approximate to-the Neuroptera by
their large thoracic Stigmata. It is remarkable that the
respiratory motions of the body are more distinetly p?rce;i-
tible in this div'usion.thaq in any other Insects. In the Lo-
custa zerrucivora particularly, it is easy ‘to distinguish how
the abdominal rings, which have smaller abdominal scuta be-
tween them inferiorly, are alternately elevated and depressed
exactly like Ribs. If we smear the great thoracic Stigma
with-uil, we find that numerous little bubbles of air escape
from it during these motions. The whole is probably cor-
nected with the large and elegantly arranged air-sacs of
the posterior part of the body (Tab. VI fig. XXI. A. b.),
which are distinguished by the circumstance, that when
free from air and collapsed, they appear like broad and
usually red-coloured stripes. Lastly, I may mention, that
» Swammerpay, Tab. XLIIL s 276,
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in dissecting these Insects, fmrticuiarly when they had been
destroycd by obstructing the Stigmata, I always found the
dilatation of the (Esophazus and the Crop thereby formed,
filled with air; so that, consequently, here, as well as in
many other Inscets, Respiration can be performed in the
Intestine, though ehiefly in its apte;ipr part.

§. 584. As.regards the Coleoptera, we again find the
usual vesicular dilatations of the Trachem in the perfect
Insect. In the Larva, the ramifications ‘are simply abores-
cent, proceeding in tufts from the Stigmata. The Stigmata
are placed at both sides of the body, as is also the case in
Catetpillars, (the Larva of tha Lepidoptera,) in which the
respiratory organs have Leen most frequently examined.
In them there are two long tracheal trunks at the sides of
the body, (as was already the case in the Larva of the
Neuroptera and Diptera,) but connected with each Stigma,
from which a radiated tuft always procceds to the neigh-
bouring parts. (Tab. VIL fig. XTI m. L. k) In the

Butterfly, the vesicular dilatations of the Trachez are par- |

ticularly distinct, usually forming large oval sacs and being
placed in the posterior part of the body, in the direction
fiom below upwards. Besides these, there are also little
lung-like eellular bodies on the Traches and air-sacs. As
MrexL® has observed, the air-sacs appear in the Pupa
soon after its involution; but I believe that the cause
of this appearance must be looked for chiefly in the closure
of the Stigmata, particularly the posterior ones.t I nbeair
of the Tracher appears to be thereby much conﬁngd, and

¢ Translation of Covren's Comp. Anat. vol. iv. p- 286,

+ Dy Gien (Meémoires sur les Tusectes; ol i.°p. 41) remarked, that in
the Pupa of & Sphinx the 2 or 3 posterior Stigmata wvere clo?aed. whilst little
Madders of air passed alternately in and out of the anterior ones under
water.  He considered this us In snd Ex-pimtion, but probably incorrectly,
inasinuch as the expired iy was taken in again.

i

R S



g 167

its quantity probably incréased® ‘by the disengagement of an
additional quantity during the developement of the organi-
zationg whence, probably, the air thus accumulated may
mechanically produce the distension of the tracheze into
air-sacs, and whence, also, we can understand why these
vesicles should occur ehiefly in the posterior part of the
body. Nay, it may evert be questioned if the air-sac on
the (Esophagus of Butterflies and Gnatgfiiy not be pro-
duced in the samenanuer, inasmuch as’ the observations on
Crickets, before mentioned, as well as the air-bladders of
this sac itself, prove that thg (Esophagus serves for the
reception of air,—for a kind of respiration.

§. 585. The organs of ré’sgimtory"motion, by means of
which she supply of air is renewed, present many points of

uncertainty. On the one hand, where large Stigmata are

placed opposite to caél other, and connected by Trachez,
itis casy to see that the alternate opening and shutting
of their valves may produce, a current capable of renewing
the supply of air It is conceivable, also, how in. the
Orthoptera, Lepidoptera, and others, the expansion and
contraction «of the body, and the elasticity of the air-saes
contained in it, may cause the ingress and egress df air.
1t is less obvious, howev.er, how the same effect is produced
in Caterpillars and the Larva of @e‘etles, where a current
of air cannot very easily arise froni the opposite position
of the Stigmata on acconnt of the minute ramification of
the iachew; and consequently we must look for some
peculiar mechanism, unless we are disposed to admit the
stagnation of the air in its vessels. Hence it has been con-
jeetured that the dilatation and contraction of the dorsal
vessel, hereafter te be described, contributed to this pur-

* On opening under watet the Pupa (several days old) of the Moth of
the Euphrobia, | observed the escape of’ air with some force.

+ Nivzscn, Comment. de Respirat, p, 30,
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however, appeats tocbe scarcely possible, and
asked, on the contrary, if the motions of the
y the sliding of its segments upon each other,
. &c. are not.the means of keeping up the constant ingress

it might

and egress of air? This, however, is not the place for any

more extended i mvest:lgquon of thq point.f
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SEC'I‘IQN i ,,Rap iratory “ ﬁ Qf Fz&’ws.
§- 586. As we. verf ‘égpq‘.‘yk ﬁnﬂﬁ in tl‘e  Aimat

Kingdom that some sﬂeues ina given Class or Order are :

its proper representauves, whilst others are to be’ con-
sidered as intesmediate links of',connggﬁon with superior
or inferior formatlon& so also is 1‘M¥he§, among which
the Abdominales appear most deoyfegl to present in their
structure every thmg eseenual to the 1den of a Fish ‘whilst,
on the conu'arg Rayg and Sbm-h, and Myxlnes and Lam-
preys, leave us qlmo..t in doubt wheil\er we honld not
rather arfange the former with Amphibia, and  the latter

* REIMARUS, UMMJM in Rer's Am&w b. xi. b P

+ Under certain circumstances Bees emit a voice, consisting in & ahrill
sound, independent of the motions of the wings, and which appears to be in
some manner connected with the existence of a current of air through the
respiratory Trachew. At least it was observed, that when the animal was
irritated, and immersed in tvater, the surface, where it was in contact with
the orifice of the stigmn at the root of the wing, evidently vibrated at the
moment the sound Was produced. (Huyren, Phil. Trans. 1792, p. 162.)—
Translator,

_ A
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with Worms. * It is in ‘fiiat, Order, also, tlmt we find most,

definitely expressed the type ‘of formation of the Resmratory

Organs peculiar to the Class; consequently we shall’ first®
deseribe those ()rg-ms as they appear in it, and then notice

the variations which take plaoe in otliers.

§. 587. In the Abdominales, and also in most Fishes, :

there are two kinds of respiratory organs; of which one’,
only, like the lungs of Mar&, performs alsefniate expiration

- and inspiration, wluLst tbe second, on tlfe contrary, appears”

to met merely as a means of excretion. The former, con-

sequently, is the 1 . “and upiforply existing respiratory

apparatus, whilst the latter xs found in the greater number
only. The organs of the frrst kind, as the respiratory in-
struments of theag, .~ammals, which, in the superior
division of the Animal ngdom, present repetitions of the
lowest gradations of arfimal orgamzauon, are, as was usual
in the MoHusca, Gills ; nay, these gxlls are defended by
moveable valves (opereufa) precisely in the same manner as
those of the Bivalves. The second kind of respiratory
apparatus consists in a membranous sacprovx&ed with nume-
rous vessels, and compamble to the air-sac of severai
Meduse, (§. 560.) the smm-b]adder as it is called. “The
principal element of the air contained in it is usually Azote,
(nearly pure in the Carp Genus,) rarely mixed with Car-
bonic Acid or Hydrogen Gas, and sométlmes also contain-
ing apropornon of Oxygen Gas, varying even in the same

speci=cs ‘but often very considerable, and apparently greater
in proportion to the depth at which the animal lives.

§. 588. We will first consuler these organs more pre-
cisely in some Abdominales, & g. the Carp and Pike. As
to the Gills, they are attached to the external convex sur-
face of the four branchial arches, or thoracic ribs, already
described, (8. 164, 165.) forming on each of them, (Tab,
IX. fig. XIV. i.}. 1 i) nearly as in the viviparous Snail,

]
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(§- 576.) a double peecten”of separate dark-red branchial
fibres,” which float loose in the water. The water enters at
the mouth, passes through five fissures on each side of the
fauces, and escapes through the branchial openings placed at
cach side of the head, and covered by the moveable Opercu-
lum (§. 178. Tab. VIIL fig. X1 k.Jas well as the branchial
~membrane. (§. 179. Tab. IX. fiz. XVIIL ¢.) The fissures,
which are guﬁ?nl‘ﬁ internally against the entrance of foodd
by means of little papille or small branchial teeth, have
cachy, in fact, the same churacter as the Rima Glottidis in
Man, in so far as they convey. the respirable medium to the,
respiratory organs.’ The opening of these fissures is effected
partly. by peculiar muscles of the thorncie ribs, partly by
those of the lingual bone, (§.179.) of the pharyngeal
maxilley (§. 170.) and’ of sthe belt of boness (3. 167.)
museles which also contribute to form the fleshy septum
by wlhich this entire respiratory apparatus is ciosed poste-
rierly. Hence we might be lad to compare this septum to
the human Diaphragm, were it not that the heart is placed
without, and behind or below it, (Tab. VIIL fig. XI. 1)
being still separated from the abdomen by a tendinous
membrane,  The proper respiratory motion is here an
elevation and depression of the branelial avches, corres-
ponding pretty closely fo the ‘mwtions of the Fue ribsin
Man; with this difference; that this Tespiratory apparatus
is attached to the basis.of the Cranjum, and that the trne
respiratory organ, together with the Tieart, is not sivaated
within the thorax, but is attached to the ribs externally in
the form of branchial fibres, which may be considered as
everted and elongated cells of lungs. The branchial mem-
brine, the folds of which, as well as'the operculum itself,
are moved by pecaliar muscles attached to the lingual
bone, is attached internally to the opereulum, and, inas-
much as it alternately opens and closes the branchial aper-
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ture, is circumnstanced néiu-ly like the membranous cloak,
placed under the shell of Bivalves. (§. 563.) - !

§. 589. The swim-bladder in “the Pike consists of an
elongated sac placed within the abdominal cavity imme-
diately beneath the vertebral column and the kidnies, and
connected to the spine“by several symmatrical tendinous

ligaments. When opened, it dmmcdy presents, in addi-
tion to a thin covering which it receives: sfromn the perito-
neum anteriorly, ttvo membranes, viz. an exterior one,

tendinous and very strong, and an internal, vascular and
more delicate. Thereare some dark spots on the posterior
or upper surface, and the vessels are mofe numerous ante-
riorly than posteriorly. The exeretory duct, procecding
from the anterior part in the form of a tolerably wide but
short canal; enters the pharynx; not, however, like the
human trachea, at its antenor, but, on account of the situ-
ation of the'bladder, at its posterior part. ~This air-passage
is not surrounded by the tendinous membrane, being merely
embraced at its origin by a projecting fold belonging to it.
It is scarcely possible to detect any traces of muscular struc-
ture in the plrietes of the bladder in this Fish; and, conse-
quently, from its length, from its firm attachment by
ligaments to the spine and ribs, as well as the width and
shortness of its exeretory canal, the air it contains i pro-
bably evacuated only by the compression of the organ by
the late;:al museles of the body.

§ o90. In the Genus Cyprinus, on the contmry, the
swim-bladder is less closely conneeted with the vertebra!
column, and is divided into two parts ; of which the poste-
rior and longest is distinguished by its greater vascularity,
and by giving origin o the excretory canal. "T'his posterior
division is connected with the anterior by a short and rather
vather narrow passage, and is covered by a thicker layer of
fibres, which appear to me to be muscular. The excre-

s
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tory canal is here very lofig gnd narrow. In the superior
half of, the organ the fibrous stratum is wanting, so that it
appears like a hernia of the inner membrane taking place
between the fibres at the upper end of the other portion ;
the inner membrane, however, is lined with a‘delicate vas-
cular mucous rete, and eovered externally by a firm, ten-

_dinous, white stratum. .It doés not appear to have any

peculiar action, “hut merely to repel by the elasticity of its

" external membrané the air forced into- it by the contrac-

tion of the lower half.
§. 591. Having in these .examples given a general idea
of the respiratory vrgans of Iishes, we shall next proceed
to consider the most important of the variations from this
form, in doing which we shall have an opportunity of.observ-
ing more completely the character of thesg organs. In this
respect, the variation which the respiratory organ undergoes
in the Chondropterygii is remarkable; for, as in several
Mollusca, e. g. the Slug, but more particularly in many.
Articulata, (especially Worms and Insects,) the respiratory
organ is conccaled within the body, and the respired
inedium penetrates by one or more openings, generally
placed at the sides (stjgmata), so, also, is it in these Fishes,
and especially in the Gastrobranchi and Lampreys, which
approach so closely to Worms. In the former, accord-
to HoMz,* the branchial openings are placed on each side,
at the commencement of the (Esophagus, being six pairs,
and appearing not as fissures, but as small round fovermina.
The water is conyeyed to these openings partly by the
mouth, partly by a very singular external opening ?f the
Esophagus, probably exclusively peculiar to these an.lmals,_
and partly by the spouting tube already noticed in the
Fresh-water Lamprey, (§. 348.) although this as well as
the abdominal opening of the (Isophagus appear to me
* Plilos. Trans. 1815

-
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vaore calculated for expellihg,than receiving it. The water
flows from these openings by short canals to six small found
respiraéory sacs on each side, containing branchial projec-
tions: and from these passes by the same number of little
canals into a common tube near the gills on each side,
terminatihg by two fomamina close to the thoracic orifice

of the (Esophagus. -
§. 592. Inan animal, which, accordmp'ﬁ «HomE, forms
a transition from tlie Gastrobranchi to thé Lampreys, there
dre also seven lateral openings in the CEsophagus on
cach side, leading to tubes which expand in the middle of
their course into respiratory bladders, and terminate exter-
nally by seven branchial foramina (stigmata). In the Lam-
prey (Petromyzon marinus), the principal difference in
structure ig that the openings.of the branchial sacs do not
arise from the (Eso])hngus ‘A membranous canal (a
trachea as it were) ascends in front of the (Esophagus, in
which we observe two lateral fows of seven foramina leading -
to the branchial sacs. These elongated sacs, provided
internally with several branchial laminge, open externally
by seven foramina, which are surrounded by several elastie
cartilaginous arclies, that here supply the place of the bran-
chial atches. (Tab. VIIL. fig. IV. 15, 17, 18.)  Here, also,
the water dppears nsually to enter the trachea by the mouth,
and to pass out again by the brarichial openings. The
spounng tube, which Hoare has incorrectly asserted not to
penetiate internally, opens merely into the commencement
of the (Esophagus, and consequently cannot possibly con-
vey water to the gills when the mouth is fixed by suction;
(§. 462.) partly because it is too small for the purpose, and
partly because there is nothing to contradict the suppo-
sition that the water may alternately flow in and out of
the branchial foramina, asso commonly happens in other

-
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animals.  As to the swim-bladder, it appears to be here
altogether wanting. 4e5

§- 593. In Rays and Sharks, more as in the first in-
stances, and as in Osseous Fishes in éeneml, there are five
internal branchial fissures, which receive the water con-
veyed by the mouth, or by the temporal holes, and force it
out, not through a large opening covered by an operculum,
but, nearly ws in the Lampreys, by five short® fissures
placed one behind the other. Here, as in the preceding
cases, the thorax, as already (8. 164.) noticed, is situated
not at the base of the head, but farther backwards. The
swim-bladder is wholly wanting.

§. 594. In the Branchiosteyi, as well as in the Jugulares,
Thoriciei, and Apodes,” the gills are pretty generally
circumstanced as in the instances already given in the
Abdominales, although there is no deficiency of ix;;(jividunl
variations. In the Eel, for instance, the external opening
of the cavity that contains the gills is merely a round
aperture from one-third to one-fourth of an inch across, and
situated under the Operculum; in the Hippocampus,
according to CUvIER, the gills form eight tufts attached to
cartilaginous laminz; so also, according to TrepeMaNN,t
in the Syngnathi, .there is merely a grape-shaped gill con-
tained in a branchial cavity opening externally merely by a
small bpening. In .he Silurus anguillaris, according to
GEOFFROY, in addition to the four gills there are four

* According to an interesting observation of Runoreas, (OkeN's Toee, by
i. I 7, 5. 109.) it is probable that Rays and Sharks have originally two gills
projecting from these branchial fissures, which ure subsequently rglmwd in-
ternally. Hence, in this period, the floating gills of Osscous Fishes wre
found also in these superior speeies, differing only in not being covered by
‘Opereula. y 3

+ Mecker's Archiv. f. Physiol, b. ii. b, & 112,
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liolow arboreseeént laminay on which the branchial arteries
not only rumify, but also effuse blood'into them. A mor¢
complgte examination of individual Genera will present
many additional varieties.*

§- 595. There are  many remarkable physiological
varieties to be noticed in the structure of the swim-bladder.
Besides the Chondropterygii, it is not unfrequently want«
ing in other instances, e. g. in the Genera Epaius, Pleuro-

‘nectes, and in the Mackerel (Scomber scombrus), &c.

Secondly, even when it exists, the air-duct is occasionally
absent, e. . in the Scina umbra, Cobitis barbatula (Loach), |
and fossilis, in the Burbot (Gadus /ota), and others, men-
tioned by D ra Rocug.s ' On the' contrary, the ducty
according to Cuvien, is double in the Cod; and in the
Sturgeon epens into the stomach instead of the cesophagus.
As to the form and internal structure of the organ, we find
_the follbwing principal variations from the description giveit
in the Carp and Pike, ‘which is common to many other
species it s oceasionally composed of two air-sacs placed
f’l"s" to each other, like the lungs of superior animals; such
is the case in the Loach and Cobitis fossilis, where the two
minute bladders are surrounded in a remarkable manner
by bony cases proceeding from the anterior extremity of
the vertebral column ;1 and also, according to CUVIER, in

* The parietes of the organs above described in the Silurus anguillaris are
stated by CUVIER to possess an arterial charccter, and present on their in-
tergel surfuce numerous villosities, through which exude the contents of the
minutely ramified branchial arteties. The trunks themselves open into the
roots of the Aorta at the point where they arise from the branchie. Ac
cording to him, besides their office as respiratory orqans, they are also to

“be considered in the light of hearts sedted at the origin of the principal

arteries of the body, accelerating the current of blood through them, and
thereby incrensing the force and activity of the animal. — Z'ranslator.
+ See his Essay on the Swim-bladder, in the Annales du Musewm.
i According to Cuvien (Memoires du Museun @ Hist. Nut, ¥ol. i. p. 320)
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the Bichir, (Polypterus niloticus,’ Grorr.) where one sac
is small, the other very large, and both open together into
the (Esophagus. s/ 0

§. 596. The Swim-bladder of the Scimna wmbra is
distinguished, according to Cuvier,* by having a great
number of blind,‘nnd sometimes grborescent, appendices
or diverticula attached to, its edizes, and also by the pre-
sence of somz’ulmost glandular bodies,} as well upon its
circumference as its'internal surface. The internal cellular
structure of the Swim-bladder in several Fishes is likewise
_ physiologically important, in so far as it forms a transition
to the form of Lungs of the superior Classes. Such is the
case, according to-several observers, in)g'ﬂle Sword-fish,
(Xiphias gladius,) in some species of Silurus, Tetrodon,
and Diodon. Lastly, tlie Swim-bladder of the Sturgeorn
and Beluga (Accipenser sturio and /iuso), is disti;;g:'shed
for its size, and for being the material that rnishes
Isinglass.T y b

§ 597. It remains to say a few words on the character
of this part, that of the Gills being already sufficiently
tlear as the proper and most essential organ of: respiration.
Trom the intervention of teleological views, the Swim-
bladder has either been considered exclusively as an acces
sory agent in swimming, or asa true Lung admitting and
returning the external air. That however serviceable it
may be in the former respect, it is yet by no means indis-

there are similar bony coverings to the Swim-bladder in the Ophidi'\i'm
imberbe.
* Loc. cit. p- 18
+ DE 1a Rocue (L e p. 165.) found these internal red bodies in the
Swim-bladder whenever *he air-duct was Wanting: according to vau:n?
there are similar organs, probably for the secretion of air, in Fishes which
possess such ducts, ¢. g. in the Murene.

{ See Fiscurr Ueher d, Schwimmblase der Fische. Leipz. 1795
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pensable, is proved hy these Fislies which swim, perfectly
well without it. That its office is not of the sccoﬁ_&i kind
is established by the numerouseinstances in which the
air-canal is wanting, and by the permanent continuance f’f
many Fishes at extraordinary depths of the sea, though in
them the proportion of ©xygen Gas in the bladder is greater
than in those which aﬁpf"dhch nearer to the surface, nay,
in which the alteration in the pressure of éhe column of

“water has such a pawerful effect, that, “according to Bror,

when suddenly taken from these depths, the rapid expan-.
sion of the contents of the blgdder is so great as to buri.at
it.* Hence it is most probable that the sﬁm-bladde.r 15
employed in performing a part of the expiratory fnnctions

of the Jungs of the superior Classes, not only SePam‘i“g.-‘

excrementitious Azote and the ;iu'perabundant quantity of
Oxyggg from the blood, but also actually evacuating them
in those cases where there is an"‘air:duct«l- i
. §598. We might liere guit the respiratory organ of
Fishes, were it not necessary to notice some other strac~
tures, which in t}mt Class appear occasionally to have some,

- » - . :
CoxricrLiacur on the Analysis of Air from the Swim-bladder of

 Fishes, in Scuwricern's Jowrnal,f. Chemie ; and Bror's Essay on the samc

subject in GILBERT'S Annalen. 1807, No. 6. .

4+ The communication of the Swim-bladder, in certain Fishes sﬁd;fthe
internal ear tends to confirm, instead of contrudicting, the character assigned
to that organ as an imitation or rudiment of the lungs of the superior animals,
Where thé Eustachian tube exists, it forms in the same manner & cominu-
nication between the cavity of the ear and the respiratory organs. On the
other band, the lungs in the Proteus form merely two membranous sacs
without uny cells, whilst in certain Scrpents the structure is still ﬁ;fll-\er
simplificdtby the exclusive developement of one lung, the other remaining
permanently in o rudimentary state. In the Proteus, aguin, the dosed.s_tau:
of the swim-bladder in other Fishes is very nearly imitated, the bronchi into

which the Trachea divides before it enters the lungs being so small that the,

action of alcoho! is sufficient to render them totally impervious to the pn.s-
sage of air, (Weser, De Aure et Auditu, p, 89.)— Translator.

VOL. I1, - N
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and sometimes a very considerable, share in the respiratory
proc&. Of this nature is the Intestinal Canal; which
appears in all Fishes, eteept the Lampreys, to be elosely
connected at its anterior extremity with the respiratory
" organ, inasmuch as it admits water, and has the gills placed
on each side of it; of which,'t_,oo,' it has been proved, as
regards the Cobitis fossifis, by the interesting experiments
of Erarax,* thatit isin itself a respiratory organ, and even
that this respiration is indispensable tosthe support of life.
-In some experiments of my own I had particularly occa-
sion to re the thinness and vascularity of the intestine
which runs almost .direct frgm the stomach to the anus,
and differs materially in, its Structure from the stomach,
cand from the generally thick-coated intestine of other
“Fishes. I found it alsoalmest completely empty of food;
.and, as i8 well known, these animals may be long kept in
‘glasses with sand angd water, without any other nourish-
ment. It is needless to point,out how closely this intestinal
vespiration resembles that of the Holothuri, (§. 561.) Li-
bellule, and Larve of the (Estrus. (§- 580, 581.) It is
‘probable, also, that a similar kind of respiratiom, as MECKEL

suspects, may take place in other Fishes; though it is-

searcely possible in t}
of.the intestine are
as in the Pike,

§' 599, Another oggan which
contribute in some Tishes to
. sists in the Peritoneum, Mesent
of the Inbestine'. In the Chondropterygii, as already
observed, (§. 472.) there is a fissure on each sidé of the
anus, by means of Which the water can enter the abdomen,
and eome in contact with jts included organs. Lhese
remarkable openings may, probably derive their primary

* See his Essny dn Grupeyt's Annalen, by X%
L .

10se instances in which the membranes
yusually thick, or eyen cartilaginous,

has appeared to me to
the respiratory process qon-
ery, and external membrane

RS L R
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importance from the sexual organs, as we shall find when
we come to consider those parts; but may still, aldo, in
Rays and Sharks, have relation te the respiratory process,
from the frequency of the existence of an intimate connec-
tion between the sexual and respiratory organs. This
form of Respiration reminds us,. likewise, of a similar
one in the earlier formations; where, as, for instance, in
the Medusa, the respiratory sacs lie immediatély below: the
stomach; or, as in the Aphrodite, the teca are bathed in
the surrounding water.

.
- o .

.."' * y

Seerion 1. Respiratory and, Vocal Organs of the
k . Amphibia.

§. 600. .As in this Class there is 4 gradual developement
of the animal formation from ‘an aqueous to an aerial being,
so also is the aqueous gradually converted into aérial respi-
ration ; and. the respiratory organ represents that form
which was proper to those of the preceding Classes, in
which there was respiration, or even expiration, of air. Of
that kind are the air or swim bladders of Zoophytes, the
respiratory cavities of many Snails) the trachem and air-
vesicles of Insects, and the swim-bladder of Fishes. But,
as in those Fishes where the true respiratory, i e. bran
ckial, apparatus is most completely separated from the
intestine, (e- g- in the Lamprey, § 592.) it is placed
belovi et front of the CEsoplaftgnfs ; S0ycalso, is it as regards
the apparatus for respiring air in Amphibia, Birds, and
Mammalia, where it receives the name of Lungs, whilst,
on the contrary, the intestine appears scarcely to take any

-part in the respiratory process. ' By the name of lungs are
N2 ¢
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Qistinouished cellular sacs Yor the reception of air, more or
less closely compacted, communicating with the mouth or
fauces by an air-tube (trachea), more or less long, ssome-
times merely membranous, at others provided with cartila~
ginous Tings, and thus reminding us of the traches of
Insects. In thisand the following*Classes it is important
not only as a part of tha respiritory mechanism, but also,
by the addition of peculiar organs of motion, and in con-
neetion with modifications of the moutla nose, tongue, and
lips, as a vocal organ.

§ 601. _Organs for the fosmation of true Voice are alto-
gether wanting irr the four preceding Classes, though many
animals belonging to them hive the power of producing
some sound or single tones, but not so much by peculiar
‘vocal organs as by other parts, which howevef generally
belong more or less immediately to the respiratory appa-
ratus. Snails, for instanee, occasionally emita cértain sound
by suddenly opening or shutting the orifice leading to the
respiratory cavity; so, also, many Insects* produce ‘sounds
for the most part by means of the wings, which is physiolo-
'gica!ly not unimportant, whien we consider with how much
propriety the wings of Insects have been already viewed
o gills fh'ied up. {§. 150.) Lastly, there are many Fishes
whick, in a manner g yet but imperfectly understood, emit
a murmuring noise, e. g. the Cobitis fbssilis and the Trout.
In the former the distension of the Intestine with air is
probably ‘th": principal cause of this sound; and, conse-
auently, 16 15 comparable rather to the rumbling in the

« E. g. the Grylli,' h} rubbing the upper dry wings against each other;
Gnats angd Flies by the friction of the 1oots of the wings in their articnlar
cavities, the Poisers (HaReres), tecording to OKEN, (Zoologie, b. i. 5. 466,)
not contributing.  The latter species consequently produce a buzzing whilst

flying only, as we observe also in Bectlgs, from the motion of the wings and

elytra; whilst in the formier it is heard when they are at rest.
/ )

> »
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intestinal canal of the sufferior inimals than to a pulmoriary
Voice. .
-

(A.) BATRACHIA.
§. 602, As regards it§ respiratory o;gnnism, this first
Order approximates in a véry remarkable anner t0 =
preceding ; partly, inasmuch as the lartw of the animals 1t
contains breathe precisely as Fishes, by means of gi .]
and partly beeause there are a few lgrva-like species in it
the gills appear to be permanent during she whole term of
existence. W shall first+proceed fo examine the lafters
includipg the Genera Proteus and Siren, and the Acholo.tl,
(Gyrinus ‘mezicanus.)® In all ‘of them we find branchial

» _arches, which, precisely similar as in Fishes, are connecte

“with the lingual boue, and fixed immediately behind the
head. In the Proteus therg are three, and in the other
species four, such pairs, to which the gills are attached; the
water entéring through the ‘mouth, and escaping through
the fissures, hetween the arcines, «exactly as in Fishes. The'
gills themselves hang from the upper part of the bran'chl:il,l
arches in the form of feathered twigs, and project consi=
derably out of the branchial apertures. In the Proteus
which Tives in the subterrancous lakes'of Carniola, they are
usually of a pale red colour, but I found that on exposure
to a brighter light they soon beeame darker. Besides the
bfanchiz there are also pulmonary sacs, which coincide veTS%
closely with the swim-bladder of Fishes, and, according to
Huster,+ extend almost to the anus: ‘they are mem-

* Which, however, may yet be the larva of.a Triton. See CuviEs,

Recherches Anatomiques sier les Repiles regardés encore comme doulesr par les
Naturalistes, Paris, 1807, 4to. (
+ Phiosoph, Trans, 1766, p: 307,

-
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branous, andin the Siren particufarly long, reaching to the

extremiity of the abdomen. The excretory passages (bronchi)
of these lungs are also membranous; and it is only tin the
Siren and Acholotl that they present the rudiment of a
cartilaginous larynx where they open near the tongue. In
the Proteus, accoding to ScHREIBERS,* instead of & Jarynx

there is a membranous cavity, which opens by means of a

- small fissure into the pharynx, and is continued posteriorly

into two long membranous eanals, whih ultimately termi-
nate in the pulmonary vesicles.}

§. 603. As to Trogs and Salamanders themselves, we
find in their larve precisely the same structure of the
respiratory organs as in the preceding species. Floating
gills* originally project at each side of the head, become

'lsubsequently gradually smaller, and as soon as’the animal

begins to take in bubbles of air by the month, leave merely.
an opening at the left side of the head, (a branchial open-
sne like that of the Cartilaginous Fishes, except that it is
here on one side only,) through which the water escapes,
antil at length this also disappears, and the animal is limited

" to pulmonary or aérial respiration. Tt is remdrkable, how-

ever, that even subsequently, when the perfect animal
respires by lungs alone, the laryngeal region and the lin-

« Philosoph. Trans. 1801, p. 255.

3+ In the Proteus and Acholotl the branchise form long and delicately
fmbriated plumes, or tufts, the roots of s¥hich are attached to & corsespond-
jg ~mber of eartilaginous arches like those of Fishes. In the Sifen
Jacertina the tafts are shorter, less divided, and fixed to the branchial arches
bya feshy pedicle, <Indthe Tadpole of Frogs they are more QUMETOLS, but
shorter, less complicated, and armnged along the hranchial arches, which
are four in number, and merely membranous. ¢ (Cuvier, Comp. Anat, iv,
340.)— Translator.
outing gills of Sharks.  See

@

t Probably a repetition of thy originally fl
Remark to §. 595
ob
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gual bone are the agents of the proper respiratory mecha-
nism. This part of the body consequently not only acts in
the lyrva as a true thorax like ghat of Fishes, (§. 164.)
but even subsequently assumes the function of a thorax:
hence, too, we are enabled to understand why a thorax
formed by trueribs is wanting in this species of Amphibia;
(§- 182.) because their thoracic ribs originally forming
branchial arches, as in Fishes, none others capbe developed
on the lower vertebr, and when those arches disappear,
there can of course be no thoracie ribs remaining. 4

§- 604. As to the lungs themselves, their membranous,
vesicular, and loosely cellular Structure, sill presents a cer-
tain similarity toswim-bladdets: (Tabs XIIL fig. VL b. c.)
they form two sacs placed at the sides of the trunk, extend-
ing low ddsvn iuto the cavity of ‘the abdomen, which is not
distinct from that of «the thorax, the right being some-

‘what larger than the left, and both, when empty, con-

Bl

tracting into a very small space. In the Pipa the parietes
of the lungs arc more subStantial; they have numerous
septa intérnally ; and, as régards their exttrnal form, are
broader and shorter in the male, in the female longer,
but narrow.® There are scarcely any bronchi in Frogs
and Salamanders, the lings appearing to be attached to
the larynx almost immediately, and without any trace of
a true trachea. The larynx, on tlie ‘contrary, is of cofisi-
derable width in the Frog, opening into the mouth by a
rima glottidis without any epiglottis, though the tongue
yiay in some degree serve the purpose. (§. 477.) It is
provided also with two strong voeal ligaments on @ach
side, (Tab. XIIL fig. VL. d.) by means of which, as well
as from the mobility, of the rima, it forms a very powerful,
and the first pulmonary, vocal organi T, e following is
the mechanism of reSpimﬁop, as described particularly by
* Brivis, Obszrvat, -’ln:xl. (‘irra'fubrimm Rana: Pipee, p. ‘5,

- ¢ -
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Towxsox,* - though before noticgd by Swastaerpasm and
Mavrionr. When the broad lingual bone (§. 476. Tab.
XIIL fig. VL. a.) which forms the floor of the mbouth is
drawn down from the palate by its muscles, the air of the
mouth israrefied, and an additional quantity enters by the
nasal apertures,t which admit of heing closed by valves.
The lingual bqné' is then raised, the nasal apertures are
closed, and the air is forced, - or rather swallowed, through
the rima glottidis into the pulmonary sacs, and ean also
fill the laryngeal pouches (§. 478.) which open into ‘the
mouth. 'We thus see why the lungs of these animals
may still be distended when the cavity of the frunk is laid
open; which appeared strangé .to many physiologists, who
looked only to the respiratory mechanism in Man, We
find also a confirmation  of what has been already men-
tioned, viz. that the respiratory motions of *these animals,
like those of Fishes, are performed by the pharynx. The
contraction of the lungd is produced partly by the pressure
of the abdominal muscles, and partly by the peculiar mus-
cular power of ‘their own parietes. e

§- 605. In the Pipa, the air-tubes, as well as the
Larynx, differ considerably from those of Frogs and Sala-
manders. There is indeed no proper Trachea, but the
Bronchi are longer, particularly in females, (in which the
Luags are on that account smaller,) and are even furnished
with minute cartilaginous rings, which are otherwise want-
ing in this Order, As to the cliaracter of these a’ngilagi—
nous rings of the air-tubes, which here for the first tinie
present themselves, they may be considered partly as repe-

9w »
* Tracts and Observations in Natural History, §e. London, 1799.

‘t;e nasal apertures, nay, even of the glottis itself,
i% A repetis g i€ opening und shutting of the stigmata of the lower

S 1,1“. ’ . ]

? ) .
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titions of the cartnlagmous brancbml arches of Fislies, which
become at once smaller and “more numerous, and partly as
rcpeunons of the circular fibres of, the “Trachew of Insects.
The latter analogy is probably the most correct, for, if the
first actually existed, the branchial arches in the Amplnb
that uudergo metamorphosis should be converted mto ;
tracheal rings, which is not thq case.®

-

(B.) Cum.oxm.
§. 606. The respxratory.o’rgans of* these ammals ‘have
in general been but little investigated, and are by nomeans

perfectly Known, though they approach closely to those of

the preceding Order, the moveable Thorax being wanting

.

* Rupovenr (Obs. Anat. ctﬁoufdma. Ranae pipe. Berol. 1811. 4to.)
has given a description of the organ “}uch in that animal, forms at once
Trachea and Larynx. It is compressed from above downwards: in the
male is about 10 lines in length, "'J; broad at the basis, 63 in the middle, 2
lines thick, and gomposed of two lamine of bone ; in the femnle it is smaller}
and is cartiliginous, with the exception of two longitudinal ridZes of bone.
The two Bronchi arise immediately from this organ without the interposition
of a Trachea, being very short in the male, but, on the contrary, very long
in the female.

As regards the chamcter or signification of tbe rings of the T rachea in
general, GrorProy St. HiLaike considers them as constituting a repetition
of the Sterum with its Ribs. Hotwever fanéiful such an idea may uppear,
Ri0LPHI (Pl‘ynologu, b. i 8. 390.) has recorded a variety of formation
observed by him in the Trachea of a young Lion, that appears to counsz-
nance it. The first ring of the Trachea was regularly formed, but was
pushed up under the Cricoid Cartilage, its extremities Sverlapping each other
posteriorly. The six followmg Rings were divided in front by the interpo-
sition of a long, narrow ﬁllp, common to all of them, and having the same
relation to them s & Sternum to its Ribs.  Consequently, insteid of six
perfect ngs, there were 13 separate preccs, viz. 12 lnma! oucs, and &

muldlc one common to all,— Trans.alor
* .
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also in this case. In the Lungs, of the Mud-Tortoise, I
find two very large sacs of cellular structure, more dense
above than below, placed under the Spine, and extgnding
considerably downwards. The Broneli in some species,
and particularly in the Land-Tortoise,* are of very consi-
derable length: in the Mud-Tortoise, on the contrary, they
are but short.} The Bronehi, as well as the Trachea, have
usnally circuiar cartilaginous rings around them,—the length
of the Trachea being in an inverse yatio to that of the
B;onchi, and, consequently, very inconsiderable in the
Land-Tortoise: in the'Hawl‘l's-hill Turtle (T. imbricata ),
on the contrary, it has 38 complete cartilaginous rings,
and each Bronchus énly 27. “Tt is remarkable that in some
speciés the branches of the air-tubes extend very far into
the Lungs, communicatizg with the lobes only by detached
large apertures. The Larynx is without Vaocal Ligaments,

and, consequently, is incapable of producing sounds. The’

respiratory mechanism appears to depend partly, as in
Frogs, on the parts about the throat, and partly, (particu-
Jarly according to the researches of Townsox,) on muscles
of the trunk analogous to.the oblique abdominal muscles.
That the' action of the latter is here the most important,
;lppears probable .to me, from the absence of branchial
arches in the young animal. (See §. 603. G04.)

* According to Pansoxs, (Philosoph. Trans. 1766, p 213.) the Bronehi
were 6 inchies long in a large Land-Tortoise from Coromandel. * He gives,
also, o representation from Brasius of the gir-pussages of a Luand-Tortcse,
s.-are the Bronehi each bend outwards so as to form a loop.

$+ So, also, acconling to Towxsoy, (L c. p. 99,) in the T. orbicularis.

[
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(C.) OPHIDIA.

§. 607. As the double pulmonary vesicles of Frogs and
Salamanders represented tke double Swim-bladder of the
Polypterus niloticus and other Fishes, so, on the other hangi,
we may compare the single bag-like pulmonary sac “of
Serpents, which extends beneath the Spine a considerable
distance towards the caudal extremity, with the single bag-
like Swim-bladder attached to the Spine in many other
Fishes, e. g. the Pike or Burbot. _In rnost Serpents, (Pm‘
bably in all those where the tongue can be protruded to a
considerably extent,) the Trachéa -commences almost im-
mediately below the internal nasal openings, by a rounded
projection zbove the sheath of the Tongue, with a narrow
longitudinal fissure in if, serving 4s Rima Glottidis and
entrance to the Trachea. The latter is from 2 to 4 times
as long as the head, and like that of Tortoise, is formed by
delicate cartiaginous rings, of -which the upper alone are
perfectly circular, a few of the most completely developed
forming a kind of Laryni: the inferior rings, on the con=-
trary, like the cartilages of the human Trachea, surround
only its anterior part. (Tab. XIIL fig. VIL. a.) On ihe
posterior side is a fine vascular membrane, which, gradually
expanding, is extended into the right pulmonary sac, in
which the Trachea loses itself by a pointed termination.
The very imperfect Larynx has no Vocal Ligaments, and,
consequently, there is no Voice, but mieraly Hissing.*

-
* Tn a species of Water Serpent, Hydrus bicolor, Ruporent (Physiologie,
i. 362.) has described a peculiar provision, by means of which the animal is
., enabled to breathe without interruption, jvhen scarcely more than the ante-
yior extremity of the head appears above lh.c surface of the water. It con-
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§. 608. Before the terminatéon of this Trachea, I find
both' in the Coluber natriz and thuringicus, a small blind
depression, which, as was first remarked by Nirzsen,* is
to be considered as a rudiment of the left Lung. The
right, and, in this case, sole pulmonary sac is placed im-
mediately below the Spine, extends posteriorly as far as
the region of the Kidnies, and in the Coluber natriz is

5 to T inches long, and*from % to § of an inch broad.
parietes are thivkest at the point where the rings of the
Trachea cease; it is covered externally by a fibrous layer,
and lined internally by a fine lattice-like net-work of
vessels. (Tab. XIIL. fig. VIL. b.) More posteriorly the
parietes become gradually thinner, and at last are merely,
membranous, giving to the whole organ still more of the
appearance of & Swim-bladder. In the Slow-Worm
(Anguis fragilis), there are two Lungs, nearly as in the
Salamander, though the left is still constderably smaller
than the right.+ - The respiratory motion here, asin the
otler Amphibia, is unassisted by a Diaphragm, and is
cffected by the Ribs and abdominal muscles.

sists in the ascent of the Tracher to the anterior angle or symplhisis of the

lower jaw, the opening of the Glottis ln.-in; scarcely more than a lipe distant
from the point of the tongue.— Trauslator.

* Commént. de Respirat. Animal, p. 13,

+ Itis extremely remarkable: that, even in Snuils, the respiratory organs
wre chiefly developed on the right side ; that this is again the case’in Amphi-
bin ; and is ebserved, alsa, in Man, (S¢e Sopsorenixe vom Pave d. mensoh.

e b th 2, 507403, particnlarly when we eonsider the pl‘(‘d““]i“‘"“
of the power of the extremities of the ri.ﬁt side, (for, as I8 stated 'in the
Jenu Literory Gazelie, June, 1817, p. 452, even Spiders cmploy the right

hind-leg by preference in spiuning their thread,) gnd the relation existing in

0 many points between Respiration and Motion ;. whilst, on the contrary,
the usual situation of the most important assimilative organs is pn the left

side, as we have already seen as rezards the Stomach, and as is likewise the

case with the Heart in the wmost perfect organisin.

"

g
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N (D.) Saurs.

§'.' 609. The rcspimtory organsare here generally formed
pretty nearly as in Tortoises. The Larynx is tolerably
simple, without vocal ligantents, gnd in the Chameleon is
furnished with a small sac-shaped nppendage in most
Lizards, e. g. the Crocodile, it opens by a longltudmal
fissure; but in the Chameleon by a transverse one. This
opening is always unconnected, beigg placed far back, and
somewhat covered by the posterior edge «of the tongue in
the Crocodile, but in otherwpcc;es lying more fonsgrds
Many qf the species belonging to this Order have the
power of emitting a sound by she Voluntary tension of the
Rima and Glottidis, as*is known to be particularly the case
in the Gecleoes, where the tongue, which can be thrown
back like that of the FroZ, appears ‘to me to serve as an
Epiglottis. In the Larynx we already ﬁnd,ym’t‘c“h’lr X
the Crocodile, a large pointed anterior cartilaginous lamina
as a rudimens of the Thyroid Gartilage. (Tab. XII fig®
XIX.a.) The Trachea and Bronchi are nearly ‘the same,
as in Tortoises, 7. e. composed of almost eompletely circu-
lar-cartilaginous rings. In the Gecko, I find the T rachea i
particularly wide and somewhat flatfened. The, Lungs
likewise form double cellular sacs: they are almost the
sume in the Gecko as in the Salamander, extending down-
wiards far behind the Liver; whilst in the Crocodile e, op
the contrary, at least as T observed in a young one, they
remain above the Liver, and, consequéntly, mere in the
Thorax. (Tab. XI. fig. XIX. L) In the Chameleon,
the Lungs have been found furnished inferiorly with pecu-
Har ﬁnger-qhaped appendages. l he respiratory mechanism

% effected by the thoracic Ribs and their muscles, without
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wmiuscles proceeding from the Sternum and Fork-hone, and

of being shortened - by the elasticity of the tendinous fibres
connecting the sings. » This elongation and shomtening,
as’ well as the length and bony natnre of the Trachea,
but, abpve all, the extended diffusion of air through the
spacious cavities of the body; to be hereafter noticed, con-
tribute mnten.xlly to strengthen and modify the Vglce of
these Animals. .

§. 612. The next point to be noticed is the sccond or
inferior Laryrix, (Larynx bronchialis,) placed at the lower
extremity of the Trachea, which is peculiar to this Class
excluswely, eust.ng in most of the species;® and purtwu—
‘larly important as a most essential vocal organ.t It is
formed in the following manner: a little before the division
of the Trachea there isa strong and solid ring, which is
divided from before backwards by two comwcted bony
processes, thus presenting a double aperture corresponding

“to the rifht and left Brouchus, each containing a voeal

fissure formed by a duplicature of the lining membrane of
the " ruchta.;t The Bronehi themselves consist of semi-
elliptical rings connected by elustic fibres, the npperiost
being broadest and generall) Oaalh(’(! whilst the lower are
narrow and cartilaginous. Over the iuner surface of the
Bronehi is stretched a thin transparent membrane, the
vibration of which contributes to the modification of the
Voice, and whence it may be called Membrana tymp.un—
formis. The brauchcs of tlie Trachea are never of very

= According b C""IY-R, it appears to be wanting in the Vultur papa OHI)'-

t+ There are experiments to prove, that even when the Trachea is (lmdul
Birds can emit their peculiar cry by the brorthial Larynx, though in a
weaker Lone.

{ In the Parrot, however, I laye myself found that there i8 butia single
aperture, as the lowest ring of the Truchen is not divideds
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considerable length.: usually cofitain from 11 to 18 vings.
and whén cut<from the lungs rapidly sherten tlxen;seli'es by
their own elasticity. Where they epfer the lungs they
suddenly lose their cartilaginous rings; whilst, on the con-
trary, their elastic or muscular fibres are continued for
some distance along the ramifications of _thg trachea.® |
§4613. The whole of fhis remarkable elastic apparatus
is moved by several muscles (3 to 5 pairs) in those Birds
which are distinguished for the modulafions of their voice,
and for the power of imitating other tones, and even human
language, e. g. in Singing Birds and Parrots; and is thus
adapted, by the shortening or elongatior of the branches of
the trachea, tension or relixation of the two rima_ glot-
tidis, and of the membrane of the bronchi, for the produc-
tion of the'voice; which is again modified by the elongation
or shortening of the tfachea itself, and by the contraction
and expamsion of the glottist There are many other
species which have only a_ single muscle at “the lower
larynx, the insertion of which is by no means the same in
all cases.  Of this kind are, according to T {EDEMANN, T the
Eagle, i'alcans, Owls, the Cuckoo, many wading ant
some aquatic Birds, in which the voice is inflexible and
unvarying. Lastly, the muscles of this larynx are some=
times altogether wanting, as is the case in the Gallin, and
in most Aquatic Birds, though in some of the latter, e g-
Anas an”d Mergus, the males. are distinguished by latqml,

+ Cuvirs has remarked these muscular fibres, particularly in the Ostrich
and Cassowary. R

+ Harier sys, in his Elem. Phys. t.iii. p, 450, ¢ His collectis adparet,

“ glottidem superiorern tgndi non posse, sed arctari: Glottidem inferiorem

“ arctari non posse, sed tendi: videri ergo ad variandos tonos, et in tensione

“ organi sqnori, ¢t in angustia ostii sonum edentis, varietatem locum habere.™
) »

t Onthe Vocal Organs of Biras, in his Zoology, vol. 1.’
VOL. 11, L o
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though, rarely symmetrical, dilatations of the inferior larynz;
sometimes membranous and sometimes bony. (Tab. XVI.
fig. XIL) R IAR 1 A

§. 614. "The lungs are’ here cliiefly distinguished from
those of all other kinds of animals in this respect, that they
do not hang in the cavity' of the trihk as unattached sacs,
but are attached in' the form of two flattened masses of
3pon-gy bright<red cellular texture to the posterior side of
a thorax, reaching to the pelvis. (§. 215.) They are smooth
anteriorly, furrowed' posteriorly by the projecting ribs
between which they are lodeed, and divided from each
ether by the bodiés pr anterjor spinous processes of the
dorsal. vertebree. (§. 213.) It'is farthe
lungs of Birds that they arg not completely surrgemded by
the membrane lining the thorx, and which, in animals with-
out a diaphragm, combines the characters of pleura and
. peritoneum, but ate merely covered by it on théir anterior

r peculiar to the

surface, being immediately connected on the dorsal side to-

the parietes of the thorax by ehert dense cellular structure,*
Lastly, it is most remarkable that they are not closed upon’

eir surface, but communicate by several aperthres with the
neighbouring regions, so that theair escapes not only into
the cavities of the trunk, but also into those of the bones.
(See the Section on e Skeleton of Birds.)

§- 615. In the same manner that in
the upperpart of the 1u
inferiorly in a mere me

Serpents’ we saw
ng with its thick sides terpinating
mbranous sae, so also here variops
processes of the interng) membréne lining the common
cavity of the t“’}‘k.fm'm a series of cells, which, surround-
Ing the other Viscera, may be compared to that membra-
nous appendage of the lung of Serpent8; and whence, also,
Wemight in this respec

t say, that in Birds the other viscera
* Strietly

speaking, the . ¥ yosh
here, Ko Umenehings are without t!‘xc pleurs, which ise

ver, st‘m more evidengly the case.
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are contained within the liings. - The openings of the lungs
are situated at their lower extremity, and vary in fiumber
from five to seven. KEven the gre:;ter fembranous cells are
not always similar ;* we may assume it as a general rule,
however, that every important viscus is surrounded by one
Jarge, or even by two, cells; thus, for instance, there are an
anterior and posterior cell to _the ‘heart, two great lateral
cells which surround the liver, and two particularly spacious
abdominal cells which inclose the intestinal and sexual

organs, &c. Distincet cells extend alsq‘g the surface of the
trunk, and convey the air to the clavieles, scapule, humeri,

femora, and cervical vel;tebraa; ; whilst, en the contrary, the

other bones of the trunk are furnished with air direct from

its cells. =All these cavities are so intimately connected
together, that it is easy to inflate the whole body from any
one of them, or that (as VRorix and ArpEers proved by
experiment)” respiration ean be kept up in an inverted
direction by them; and, lastly, that the injury of any one
of them is sufficient to permit the escape of the heated and
rarefied air out of the body of the Bird, and render it unable,
to fly. y .

§. 616. The respiratory motion of Birds is performed, as in
Lizards, though in a somewhat different manner, by the ribs
and sternum, and partly, also, by mascles, which me:y in
some respects be compared to a Diaphragm. These muscles
procecd, obliquely upwards in the form of flat bundles of
fibres from the middle of :he; lower ribs to the under part
of the lungs, where they are lost in the pleura cove.ing
them; and thus by their contraction depress the lungs
themselves, expand their cells, and facilitate the ingress of
air into them. 1 havé found them particularly developed
in the Parrot. The other and more important respiratory

~* Very closcly investigated by MerieM, inan Essay on the Respiratory

Organs of Birds, in the Leip=ig. Magazin f, Naturk, 1783,
2 o2 ;
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motion is performed by the miscles of the thorax, the
broad ‘shield-shaped. sternum, the ribs, consisting of two
articulated portion’?,’ and the immoveable range of* dorsal
vertebrm; (§. 215, 216.) all contributing to dilate and
natrow the thorax in the manner of a bellows, or of the
branchial apparaius of Fishes. ‘When the sternum is
removed fron the vertebral column, the angle formed by
the separate pieces of the ribs must be increased, and the
cavity of the ,trunk so much expamled, as to cause the
entranee of air, no,tﬁereiy into the lungs, but also through
them into the membranous cells of the trunk and its bones;®
and in greater quantity than in other vertebral animals, in
order to constitute an extended respiration not confined to
the lungs alone: on the other hand, the air is expelled from
the lungs by the contraction of the parietes of the thorax,
combined with the elasticity of the cells of the lungs. It
is remarkable that the air contained in the different cells
of the body, and so important for the locomotion of the
Bird, (§. 423.) is properly expired air, (i. e. has already
_passed through the lungs, though if has by no means lost
the whole of its oxigen,) in this respect resethbling the air
‘of the swim-bladder of Fishes. 4§. 559. 609.) This is the
more interesting from the known fact that atmospheric air
beeomes lighter in prupdrtion as it parts with its oxygen,
and as ‘nitrogen predominates, the weight of the latter being
to that of the former as 44 to 50,4 If we take into account
that this air is farther considerably rarcfied by the heat of
the Lody, we may understand the facility of flight thus
acquired by a consideration of the cause of the ascent of
balloons. '

» ’
* Ithas been already mentioned (5. 210. 225.) that the air-cells of the

bones of the head are supplied with ait by the nasal cavities and eustachian
tube.

» .
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1V. Respiratory AxDp VocarL Orcans oF MaMMALIA.
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§. 617. In common with Man, the whole Class possesses
a simple superior larynx, a trachea divided into bronchi and
furnished with cartilaginous rings, two perfectly closed
lungs, and a thorax separated from the abdomen by a
diaphragm.  As we may suppose the human type of these
organs to be known, we have here onl'y to notice the parti-
cular deviations from it, and may easily trace the approxi-
mations fo inferior formations, * In this as in the two
preceding Classes, thé air is taken in principally through
the nasal passages; but whilst we found that in Amphibia
and Birds the apertures of these canals (anterior and poste-
rior nasal foramina) could generally be completely elased
by peculiar muscular fibres, the same mechanism is here
limited to the occurrence of a contraction either by the
circular fibres of the exter, I nares, or by the velum palati,
or parts which supply its place. The Amphibious Mam-
malia, however, as well as the Cetacea, form an exezption
in this particular, as in them the perfect oeclusion becomes
again possible, partly by means of the fissures of the ex-
ternal apertures of tlhe nares, and partly by means of
valves within “the nasal canals . themselyes. (See the
Section on the Olfactory Organs of Mammalia.)

§. 618. In proportion as the nasal canals in Mammalia
can be less perfectly:closed than in the preceding Classes
must the aperture of the trachea itself be covered with more
Precisiod,—an object effected by the epiglottis peculiar to

this Class, which we may consider merely as a repetition

-
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of the retroverted tongue of many Amphibia, e. g. I'rogs.
As far'cas is known, it exists in all Mammalia,* though
exceedingly diyersiSed ir. its form. In Whales and Por-
poises, the larynx of which has been so often noticed as
. projecting far u wards in the fauces, it is small, with its
edges attached to the larynx, and the aperture of the latter,
consequently, more in the,form of a transverse fissure. In
other Mammalia its circumstances approximate more and
more to the human model, though in many it is propor-
tionally much larger, pointing directly upwards; in some
cases even so far as to, extend behind the velum palati,t
thus rendering the passage for air more complete, and in
most of the larger animals,is moved forwards by a peculiar
muscle (hyo-epig'lo‘t't'xé“ .. The epiglottis is fraquently
divided at its superior extremity, e g. in the Sleal, (Tab.

XX. fig. V. a.) Ant-Eater, and Hare; in this respeet’

reminding us of the divided point of the tongue in Am-
phibia. W

6. 619. The larynx itself in the Mammalia in general
consists of the same number of larger cartilages as in Man;
whilst of the smaller cartiliges of Santorixs and Wris-
BERG, the former, according to WoLrr,t are wanting in
Hyenas, Lions, Cats, Otters, Seals, Sloths, and others,
whilst the latter exist jn .Apes only. The larynx is most
singular ,in the Cetacea, presenting a pyramidal cavity
without vpcal ligaments, whence thesq animals, if not dumb,
are at least incapable of making any tlling‘more' than an
ingrticylate murmur.  The larynx of Opossuims and Roden-
tia presents an e"vit_leut affinity in many points to that of

* Its existence has been incorrectly denied in the Mole by Jacoss,
{ Talpe Europ. Anatome. | Jenwm, 1815.)

| This hae been observed in the Elephant, but I find it also in the Cal~

litrix rosalia. y Shadh

{ De Organa Vouis Manmaliin. Berol. 1812, p. 12,

p
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Birds. Thus, in the kanouroo, according to CuviEr, the
e aryteuoxd cartilages form t}vo-thxrds of the llg'aments of the
s f \) > glottis, whilst the vocal ligamepts ar nearly, and the
i ventrieles of the larynx altogether, vantmg So, also, the
vocal ligaments’ and ventricles -ue‘\mntmo in the Porcu-
pine and many other Rodentia, but both et’ist in the Rabbit.
The larynx of Sloths and Armadxlloes, h'l’\e\?lse, is ill fitted

for the production of voice, in consequence of the lmperfcct

formation of the vocal ligaments and vantricles. b

§. 620. Among the Pachydermata the vocal hgaments

and the ventricles are wanting, according to CUVIER, in the
Hippopotamus. In the Elephant there is merely an imper-

fect rudiment of the ventrj¢ies. In the Pig, too, they are
‘ but inconsiderable, but lead to two spacious cavities, which
2 appear ftu, contribute to the preduction of the gruntmg
yoice of this animals The larynx of the Ruminants is
tolerably s:mple, and, except.in the Camel, is usually with-

out the superior ligamests of the glott:s and the laryngeal
ventricles. In several Antilopes there isa remarkable mem-

branous cavxty between the epiglottis and the thyroid carti-

lage; which in the Rem-Dee;, according to CAMPER,” s

dilated intoa considerable membranous pouch. It resembles

the laryngeal sac of thé Amphibia, and is probably con-

nected with the necessity for a greater supply of air in

s these swift-footed animals. The Solipeda are distinguished

by very spacious vocal sacs, and have besides, like the
Antilopies, a membranous cavity situated above the upper

edge of the %thyroid ecartilage. In the Horse the vocal
ligaments, as described by Worrr,t are broad and swong,

‘ and present on each side'a large oval aperture, leading to
£ bpaclous cavities. These llgameuts are also covered l)y a
delicate semilunar “fold of membrane, the vibrations of
which produce the peculiar neighing of this animal.” The

* Nuturgeschichte des Orang-Utadlg, Tab. VIIL ¢ t Loc, cit. p. 36,
: v
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entrances to.the anterior and lateral cavities are smaller in

the Ass. ¢ . S g .

§. 621. Afno;}g'xt)(larﬂivom the ;Lion is partipulz;rj)' re-
markable «for  the very considerable extent of tlie larynx,
corre;rpo_ndixig to the pc;Wcrful roar of that 'iﬁiinaf._ In«this
case ‘the anterigi' contribute more than thg_ posterior vocal
ligaments to the formation of the voice, and there are not
any vocal'cavities: such, also, ‘is the case in tlie rémaining
species of the Cat Genus. In the Dog, on the other hand,
the vocal cavitics are considerable, and the inferior ligaments
strong ¢ the extent of the cpvities is considerable in the
Wolf also. In the Bear Genus, on the contrary, accord-
ing toythe examinatious of Covien, the anterior and pos-
terior vocal ligaments are on the same level. The most
human-like formation of the larynx is found in ers; but,
notwithstanding, the finer and more important modulations
of voice are impeded by the presence of sac-skaped dila-
tations or appendages, whicly inferrupt and obscure the
sﬁl}nd, though Vicg. n’Azyr gnd Lorpat* have rendered
it very improbable that the incapability of speech is to be
aitributed solely to these sacs.  In the Orang-Utang, where
they have been described by Canpen, they present them-
selves as two oblon« sacs, not always symmetrical, between
the body of the hyeid bone and thyroid cartilage, opening

into the upper part of the ventricles of the larynx, and

appearing like a_hernial dilatation of them.t

§. 622. Luowici found two such unsymmetriuﬂ sacs in’

the Magot (Simia inuus), and I myself obsérve one such
in the Lion Ape (S. rosalia), Ehough not between the

s (lLservations sur qwiqnu Pointr de .['A"qlmm'e du Singc Vert. plll’iﬁ,
1504, o "

# It would be importaiit to examine the mode of origin of theselsace,
s to lseertain i they may not uetually be produced by Tespirtion aftee

birth. .9 Ay A
¢ Grundriss der Natwrgesch. d. Mensch. Tah. I 1L
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Cricoid and Thyroid Cartilages as described by Cuvier,®
but between the Hyoid Bone "and Thyroid (‘artllnge It
is found in the same sxtuatmn, accordnpe;to WOLF!‘," in the
Simia sabéa; and; also, according to Canrer ‘and Cuvigr,
inmany others, e. . Maimon, Marmén, SpIunt, Cynomolgus,
Veter. In other species, on the contrary, the sacs are alto-
gether wantmg, e. g. in the S. hamadryas, rubra, and sinica.
The tymipanum-like cavity before noticed (5: 506.) in the
body,of the Hymd Bone of the S. seniculus is particularly
remarkable, and is occupied by two unsymmetrical} sacs
which open into the ventricles of the Larynx. In this case
the c'mty by its resonance contributes much to strengthen
the voice. A similar effecd is produéed by a membranous
dxlmngn between the Cricoid Cartilage and Trachea.
described' by CuviER, in the Coaita (S. paniscus). Asto
the general character of these laryngeal sacs, we need
only repeat what has been said with regard to those of the
Ruminants (§. 620.), rémembeting only that in the Cha-
meleon there exists a similar expansion of the Larynx.
Here, also, we must notice the structure” of the Larynx
as described. in some American Apes (S. apella and capu-
cina) by CuviER, in which the air passing between the
vocal ligaments takes a curved directior between cushions
of fat, thus resembhng the structure of a flute, and explain-

ing the flute-like voice of these animals.
§. 623 As to the form of the Cartilages of the Larynm

+ Ts it not postible that the origin and extent of these saes, or even their
situation, may vary in different individuals of a species ? -

t+ Loc. cit. p. 1,

¥ Hcre. as well s in the S. inuus, uccording to Luowic, and the 8, sil-
canvs, according to BLUMENBACH, the right sac i5 larger than the left, being
another proof in favour of what has been already eaid ol' the predominance of
Respiration on the right side. Is it not probable, 100, that this cavity in
the Hy md Bnnc is formed after birth? !

o

.
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that of the Jargest, the Thysoid, is subject to many varieties,
of whith the following are the most essential accordipg to
Worrr and Rupogeii s the angle at which its sides meet
is usually obtuse as in Man, but more acute in t 16 Guinea-
Pig, Sheep, and Horse =—2d, the notch in itsupper margin
is usually waxitin'g, except in the Badger and the Rumi-
nants, its situation being commenly occupied by a larger
or smaller prdcess ;—3d, its inferior margin in most species
of Mammalia presents a such deeper excavation than in
Man, e. g. in the Hywna, Weasel, &e. but more particu-
larly in the Bear and Seal, where the two lateral halves are
connected in but a small part of their extent;—d4th, of the
Cornua, the inferior dre generally largest, but the superior
in thé;'Stag, Roe, and L3mx ;—>5th. In some Ruminqnts,
particularly the Antilope gutturosa, the.mulcrior.’gx’rface of
the Thyroid Cartilage forms a considerable projection.
The form of the Cricoid Cartilage, also, presents many
peculiarities in different spec ¢s: ift the Roe, for instance,
it has a projecting sharp ridge on its anterior side ; in the
Bear is divided anteriorly into two halves connected only
by tendinous fibres; in the.Hywna it ascends high on the
dorsal side of the Trachea; &e. whilst in the Dog and
Badger it is very similar to that of Man. The varieties
in the form of the Arytenoid Cartilages are equally great:
they are Proportionall‘y ]arge_in the Bear, Hyzna, Weasel®
Otter, Beaver, and Mouse ; whilst, on the other hand, they
are small in Apes, the Badger, Hedgehog, Dog, and par-
ticularly the Walf, :

§. 621 In the Trachea of Mammalia, though essen-
tially corr esponding to the Luman type, we ﬁ','d many
approximations fo earlier formations. Of this kind are the
complete rings of cartilage which are found precisely in
those species most mearly related to Birds, ¢ g- in some
Rodentia, Maki’s, and Chiroptera. Such, alsa, i8 the case®

»
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in the Phalanger, the Galeopitheci, the Mococo (Lemur
catta), and the Beaver. Besides these, perfect rings have
been found in several amphibious Mamwalia, e. g. the Seal,
(atleast the 12 upper rmgs,) the Manati, and Porpo;se,
analogous to the perfect rings of the samelpart in many
Amphibia, e. g. Tortoises. A second remarkable recur-
rence of formations, already noticed, occurs in théi'lescrip-
tion given by DavseEnTOoN and Worrr of thé course of
the Trachea in the Thorax of the Sloth (Bradypus tridac-
ylus), in which it descends on the dorsal pariétes of the
chest between the Lungs, and then turnmg forwards re-
ascends in order to divide mto two Brenchi. (Tab. XX.
fig. VIIL) The extremities ‘of the cartilaginous rings are
here in immediate contact, and it may be stated generally,
that in niany species, particularly such as are related to
those which have alrefidy been described as possessing per-
fect rings, sthe membranous i ral between the extrgmmes
of the cartilages of the”Trachea on the dorsal side is ex-
ceedingly small, as, for mstance, in most Quadrumana and
Rodentia, several Canivora, Ruminants, &c.* +

§ 625. The length of the-Trachea is regulated chiefly
by that of the neck, though without any proportion between

* This is the case, also, in the Mole, though its Trachen is farther distin-
guished by the distance at which the ringd ar placed from each othér, saverat
of them, also, being divided, and others extending only half way round the
tube. \

4 In the White-throated Sai and Alouatte, the rings of the Trachea
present two very opposite conditions.  In the former they are very complete
towards the lower part, overlapping each other in such a mann.: as not to
Jeave any membranous interspace. In the Alounue, they scarcely extend
round half the circumference of the tube, and still Joss so in the bronchi <
i the former, they are parrow and rémote from each other; and in the
bronchi, disappear @ the tubes enter the Lungs:  This structure must evie
dently repder these canals capable of great changes in length and diameter,

o And must pntermll\ modify the yoice of the animal.  (Cuvisg, Comp. Anat.
iv. 311 )-—Tmmlalor
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it and the number of its fings, oof which there are, for
instance, 53 in the btug, and 78 in the Seal. In.most
others the numbemgf rirgs is smaller, though generally
more considerable than in Man. The division of the
Trachea into the Bronchi is usually simple, without any
trace of a docond Larym, and it ds only in the Lemur
macaco ﬂmt DaveesTon® observéd a tympanum-like dilata-
tion of theﬁtwa short Bronchi. * A triple division, however,
has been observed by many&natom:ats in Ruminants, (e. g
the Stag, Roe, Ox, Sheep, Camel, &c¢.) and Swine, (the
common Pig and Peccarj.) Worrr and Ruporrur found
this third (lmsnonogwen off between the 43d and 44th
rings of the Tmclnea in the Ox and Sheep. In the Goat
I ‘reckoned 8 rings between this lateral branch and the
division into the Bronelis It is always found r}“i:t. right
side, and as Meckert has remarkefl, corresponds to the
more considerable size of "the right Lung. The rings of
the branches of the Trachcoahgl Mammalia generally dis-
appear gradually, as those canals ramify in the substance
of the Lungs™ “in some Opossums, on the contrary, they
te?minate very abruptly, according to Cuvier,dn the same

manner as ‘in Birds. The muscuéar fibres of the Trachea

of Mammalia appear to be con

ned exclusively to the
dorsal membranous part.1

. * Burroy, Hist, Nat. t, xiii. p. 207.
t Translation of Cuvien's Comp. Anat. vol. iv. p. 151

§ In Mz, the Teachen has from 17 to 20 rings ; in the Camel, 74; the
Btag, 53; Mouse, I4; Hedgelog, 18; Phascolome, 20; Rat, 21 ; Beaver,
22; Simia sabea, 20; Bedr, 95 "w,m, 36: Lion, Cat, Dog, Rabbit, 38;
Pig, 38 10 40 Lynt. Guinea-pig, 40 Hure, 44; Wolf, Sea-Otter, Sheep.
50; Roe, 53; Pole-eat, 67 Seal. 8, In the Simia seaiculus, Lion, and
Bear, the space between the extremitios of the Rings is very greaty 0 as to
premit of a considernble reduction of the digmeter of the tube they form,
{Runotrt, Physiofonie; i 583 Y ransttor. .

. -
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§. 626, In considering, the Lungs themselves, we find
a structure which is generally very closely related to that
of Man; but, at the same time also, meegwith a remarkable
approximation to the sac-shaped simple Lings of the Am-
phibia, viz. in the amphibious and fish-like* Ma.mmalia. In
these species, and mcre particularly in.the-/Cct;lcea, the
Lungs are not perfectly divided into several lobes as in
Man, and are continued in the form of narrow elongated
sacs low on the Spine, a disposition fovoured by the form
of the Thorax to be hereafter noticed: they are farther
distinguished by the very small size of the cells, which,
however, communicate very freely ‘together, so" that air
impelled into a small ramification of ‘the Trachea distends
the whole lung; nay, the pulmonary cells, here, as in Am-
phibia, hdve an extraordinary degree of contractility, and
so completely empty chemselves of air, that from its solidity
and appeazance, HUNTER} compares the pulmonary sub-
stance to the Spleen of an ‘Ox. The Lungs are almost
precisely similar in some Amphibious Mammalia, whilstin
o?\ers, on the contrary, they more nearly resemble those
of the othey animals of the €lass. Of the former kird,
according to DAUBENTON,] is the Manati, in the feetus of
which he found the Lungs forming long flat sacs, separat‘ed
from the Sternum by the large heart, descending below
the Liver and Stomach, and penetrated at their upper
extremity by the Bronehi: of the latter descripiion is the
Seal, it the Lungs of which fissures (lobular) have been
observed by several anatomists. ||

-~

+ They here again serve as Swim-bladders.  (See §. 430.)

+ Obseryations on the Structure and (Economy of Whales, in the Philos.
Trans. 1781 p. 419. '
¢ Burrox, Hist. Nat. t. xiii, p. 420.
" The Lungs of the Dugong ate very elastic, and the air-cells near the
<urface double the size of those in other parts. The cartilaginous rings sur-
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§. 627. The parenchyma of the Lungs, in other Mar-
malia, ig not essentially different from that of Man, theugh
it must be regarded,as a-very distinguishing character in
thejr structure, that, according to DausenTon, both Lungs
in the Sus tajassu present considerable vesicular appen-
dages on_the dorsal surface, whicli, however, may very
possibly ‘have been the result of disease. The varieties

" in the number of the lobes: in the different species are,

howeyer, exceedingly numerous. We may remark gene=
rally, that the number is usually greater than in Man, and
greater in the right than. the loft Lung, a point on whicl
Cuvier has given @ copious Table, the general result of
which is, that in most species the right Lung las from 3 to
4, and the left from 2 to 3, rarely 4, lobes, Less frequently
still each Lung is undividéd, e. g. in the Elephaift, Rhino-
cergs, Horse, and TLama, (resembling the amphibious
species,) orf the Bat and Flﬁing Maki, (where ‘it is ana-
logous to the single lungs of Birds.)' Farther, in the whole
Class we usnally (as in many Amphibia and in Man) find
the right Lufig larger than the left, though, as we shall
heceafter see, the Heart is ordinarily placed i the middle
of the Thorax : on this account, a distinet lobe of the right
Lung is situated botween the Diaphragm and the Heart,
which is at some distance from it. Hence, I was the more
surprised to find that in the Mole, where the Heart is
turned to the left side, the right Lung exceeds the left for
the same reason as in Man, and even in a still greater
degree. )
§. 628. As to the mechanism of Respiration in this
Class, we here first meet with a perfect muscular septum
(Diaphragm) between the cavities of the trunk which con-

rounding the hronchi present a certain degree of analogy to the perietes of

the Trachew of Insects, being arranged around the tube in oval spiral convo~

lutions. (Howme, Phil. Trans, 1520, p. 2 )— Transiator.




tain the Lungs and the apdomimal viscera. It here, con-~
sequenttly, represents the muscular septum dividijig the
branchial apparatus (Thorax) from the Abdomen of Fishess
with this difference, that, in this instance, the Heart is
included within the cavjty cdnmining the respiratory organs,
the Diaphragm farther offering an-analogjv to the tendinonus
membrane moved by mustles, which conneets the Lungs
of Birds to the dorsal side of the Thorax. Tie Diaphragm
of amphibious and cetaceous Mammadia approximates to
these earlier types of formation. In the latter, the very
strong and f} h?Dinphragm,is attgehed to the dorsal side
of the cavity of the trunk so low -.aow?n, that it ascends
considerably in order to besconngceted”in a peculiar manner

" with thg upper and anterior extremity of the abdominal
_muscles. Vihe Thorax is, comsequently, very long at the

back part, the space béing oceupied by the elongated Lungs;
whilst the unterior part is very short, and almost exclusively

. occupied by the Heart? The Lungs, therefore, (in the

same manner in Birds,) may be said to lay behind, rather
than above, the Diaphragm: the latter org'an, which, from
its connectian with the abdominal muscles, as well as #tse
own strength, is capable pf exerting much force; acting jn
the same manner as in Man, forms thesprincipal agent in
Tunspiration, which is rendered, dgfn‘cult by the agueous
medium in which the animal is place.d; whilst, 'oq the con=
trary, Expiration is effected by the clasticity of the cells
of the Lungs. The respiratory motions of the amphibious
Mammalia agree pretty closely with the above description,
and in them, also, particularly the larger kinds, we (:Vidently
observe a very considerable exertion of foree in breathing.
The species of both Orders, and particularly the first, can,
as is well known, dispense with respiration for a considera-

¢ ble intérval

g \Ae P ) ~
In the remaining Mnmr.nnl.la,' ‘thé structuré of the Dia-
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pliragm, as well as, the respiratory motions, have so few
peeuliarities, that it would be peedless to enter intg, a de-
tailed description of either,—the more so, as we are
enabled to ‘refer to these points in the human body as a
generdl model. -

§. 629. Flaving thus considered the whole series of the
very varied forfs of the respiratory apparatus, it omly re-
mains  to remark upon the peculiarities which distinguish
that of Man. As we already found that in the Sysicms
of\ t]ge\\’egetative Sphere for the ingestion of materialsy
the buman peculiarities were observable in so far only as
relat‘&l ‘to the sexsibility of those organs, Soare we led to
a"‘s}miﬁg conclusion as regarae these organs emplc_)ycd in
tfhc*%olétilizalion of” organic matter. ,We have found that
Man is not distinguished beyond other animaldfeither by
the force or extent of his Respiration ; nay, that he is ex=
ceeded in both pﬁrtict.}lars-'by n'i:my; and, corsequently,
that we do not discover the superiority of the human type
in the respiratory organs, considered merely as such. If,
on the other hand, we view the respiratory organs as an
v index of the conditions of tke mind and of its feelings, what
animal is there that can be compared with®Man? It is
true, that the animal when it possesses Voice employs its
tones, or even the sound (without Voice) produced by
other parts, to express ‘varions affections;* but as thought
is produced in the Head of Man as the crown of a com-
pletely independent and harmonic organization, so, also,
does Speech receive its full perfection in the mo'uth of
Man, as compared with its rude and imperfectly articulate

* It doaervgs to be remarked, too, how Rt‘ﬁ;:imlion, which is in the

Vegetative what Motion is in the Animal Sphere, serves like it to~ convey
the influence of internal conditions to external objects; more P“"'_C"hﬂ)'.
as Voeal organs are formed by the combination of Organs of Motion and
Respiration,  + o

v * .

y
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tones in the animal world.» Nay, Tone alone, without any
reference to the expression of ideas, has the power of in.di-
catinge'the minutest shades of passion and mental emotion
(Singing) ; and, as such, is to the Feelings what Speech ds
to the Intellect. : g

Lastly, I may here temark, that the greater strength
and ability of the right upper extremity in Man evidently
coincides with the greater sizé of the right Ling, and the
predominance of Respiration on the right side; and that
they cannot by any means be considered as the result of
habit alone. '

L <
UL Or' rie) piersnesn’ Forus, ox REPETITION OF
THE REespiraToRY Orcans; or, Or THE
s SECRETORY ORGANS. .

>

L ]
® ‘90 ’

A. Repetition of the Respiratory Organs'in the Digestive
System ; ory OF the peculiar Organs of Secretion belonging
{o the Intestinal Canal, =

§. 630. In order that the nutritive matter taken into
the Intestinal Canal may be truly assimilated to the body,
it is necessary that its individuality should be previously
destroyeds for we cannot conceive how a body, so long as it

in itself forms an independent and complete whole, should
YOL. 1y, : P '
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become an integral part of another Organism. We henee
nhder;land, not only why animals which live on cthers

ordinarily destroy their grey previous to swallowing dt, but
also, the object of the bruising of animal and vegetable

' matter by teeth, or by parts supplying their place : such,

also, is the objest of tle intermixfure of peculiar fluids,

which, by tleir chemical or dynamic qualities, act upon

the alimentaty matter, destroying or disselving it, and

" annihilating its individuality. The same effect is produced

when Man, by various artificial processes and mixtures,
changes, or almost wholly destroys, the peculiar nature of
his food previous %o swallowing it. 'We have already con-
sidered the various provisions*for taking and dividing the
food, and next proceed to the structures which effuse
various secretions into the lntestﬁﬂﬂ‘fCanal, th«.;:eby shew-
ing that the secretory nature of the cutaneous surface is
repeated in the Intestinal Canal, Jin the same manner that,
on the other hand, the skin ia many animals presents itself
as’ an absorbent surface. It must be observed, however,

that these secretions, in correspondence with the assimilative

* character of the Digestive System, are not, like others,

lost to the body, (e. g. Urine, Pérspiration, &c.); but, on
the contrary, corftribute essentially to the digestive process.
Of the Organs belopging to this Class, we must frst con-
sider those which, being placed at the entrance of the

Intestinal Canal, serve to prepare the fluids that first act
on the nutritive’ matter, and tha frequently even like
actual . poisons.

» —
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Secriox 1. Salivary Organs. .

1. Zoophytes.

§. 631.  Distinct organs are usually wanting for the
secretion of Saliva, as well as for so many other functions
in this Class; particularly as the cayities of the mouth and
stomach are so far identical that they appear but as one, in
which we are unable to distingyish the saliva from_ the
gastric fluid.  But, that these fluids here ‘act powerfully in
destroying "the individuality of- the alimentary materials,
and even as chemical sblvents, is proved by the Medusa=,
which, as already noticed (§. 433.), are capable of dissolv-
ing and digesting very Solid, substances. CUVIEE found
distinct salivary organs only in some of the Holothuriz, in
the H. tremula, consisting of twenty little irregular blind
sacs around the mouth, and in’ the H. pentactes, 88 two’
similar, but larger ones. :

e
3

e e 0

2. Salivary Organs in the Mollusca.

§.632. In the Acephala, where, a8 in many Zoophytes,

the (sophagus is so short that the mouth frequently appears
to be the orifice of the Stomach, proper salivdry organsare in
most instances wanting. I have not been able to ‘discover
them either in the Fresh-water Mauscle hor in Ascidiz: in

the Teredo, however, HoME found two considerable glands

on the (Esophagus, which, by the secretion of solvent fluids,
, r2 !
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appear to facilitate the boring cof these animals into the
wood-work of Ships and Dams. .

§. 633. These organ8 are much more developed “in the
Gasteropoda, where they are ordinarily attached to the
(Esophagus as a pair of Glands of considerable length,
being surrounded (eitlier themselves or their excretory
ducts) by the nervous circle of the neck. In the Helix
pomatia, they are expanded ‘over the anterior part of the
Stomach, and empty themselves by two ducts into the cavity
of the Pharynx. (Tab. IIL fig. ITL d. d..fig. V. i) I
the viviparous Snail, they are shorter and more compressed,
(fig. X. v.); inthe Aplysia, on the eontrary, they are
longer, (fig. VIL u. u.). In the Genus Doris, there is,
morcover, an accessory salivary gland. -

§. 634. Lastly, the salivary organs are usual4 still more
developed in the Cephalopoda, where weé generally find
two pairs of them.® In the Sepia octopodia, 1 find asmaller
upper pair close to the pharynx (Tab. IV. fig. 1L c.), and
a lower pair somewhat larger, flat, heart-shaped, and near
the (Esophagus (di): the excretory ducts of these last
unite into a single canal, ascending upwards» and opening
near the excretory ducts of the upper glands. The arrange-
ment is similar in the Cuttle-fish, (S. officinalis.)

o 2

3. Salivary Organs in the Articulata.

§ 635. All ?Xyninations'lmve Litherto failed to discover
salivary vessels in Vermes or Crustacea, which may probably

* We have here a proof that the greater or legs, or even deficient, secre-
tion of Saliva is 1ot in #ny way connected with the mode of life, inasmuch
as we find highly developed salivary organs in these and other Mollusca that
live in water. Generally the mode of life is regulated by the Orgnniuﬁorb

and pot the reverse,
3 . e
.

'
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depend upon the shortness of the (Esophagus in the latter
(§. 632.), and the close relation of the former to Zoophytes.
It may, however, be proposed as a, question, whether we do
not find the character of salivary glands in two little green
bodies placed at each side of the stomach in the Cray-fish,
and which, though long ago described and represented by
RiéseL,* I donot find mentioned by Covier. (Tab. VL fig.
IV. h.) At least, they are placed near the’Stomach, as
was the case in several Mollusca; and itis remarkable, that
the Crab’s Eyes, as they are called, are formed immediately -
over them, whence they might be considered as salivary con-
eretions, particularly as it is aprobable that they are ulti-
mately rejected through thé mouth.® In Insects, on the
contrary, these organs not infrequently exist, though not
as true glends, but as vessels terminating in blind extremi-
ties. Among the Gnathaptera, they have been observed
particularly in Spiders, the venom organs of which, already
mentioned, (§. 451. compare with §. 630.) consist of oblong
bladders, and termipate by excretory ducts in the points
of the mandibnle. Some Scolopendrz, diso, as well as
several Coleoptera, and the Aptera, Diptera, and Hemip-
tera, furnished with organs for stinging and sucking, appear
to infuse similar secretions into the injuries they inflict, as
is proved by the poisonous effects from the former, and in
the latter by the smarting of the wounds and swglling" of
the skin. RaMpomg, also, states that the salivary vessels
of several Diptera and Hemiptera have been detected ter-
minating either in the sucking probosgis, the pharynx or
the stomach. The Gryllus verrucivorus even derives its
name from the saliva poured into the mouth, which, when
the animal is allowed to bite a Wart, causes it to disappear.
The salivary vessels are more precisely known in the

b * Inschtenbelustigungen, th. iil. b. ii. = 322,
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Willow Caterpillar, where they qpen by means of excretory
ducts’into the mouth, and consist of two sacs an inch long
placed at thé sides of the (Esophagus, and having, much
symilarity to the salivary vessels of Spiders.

Before quitting the salivary secrctions of invertebral
animals in gene;al, and Insects in particular, we must
devote a few words to the Spinring Organs of Caterpillars,
inasmuch as’shey present a close relation both in form and
situation to salivary organs. They consist of thin vessels
with a blind termination, one placed on each side of the
Intestinal Canal, (Tab, VI, fig. XL h. 1) and much ex-
ceeding the length of the body, being a foot long in the
Silk—yorm, for instance: tliey ultimately terminate by
delicate excretory ducts in an opening beneath the spinning
tubercle on the lower lip,.(nearly in the same“manner a3
the Sublingual Glands beneath the*Tongue,) where their
fluid, becoming condensed by the action of the air, is drawn
into threads which are employed ‘in forming webs for the
purpose of metamorphosis.  As is well known, we are
indebted for Silk to the beautiful web of the Caterpillar of
the Plmlena Mori, where the Cocoon, weighing 2} grains,
consists of a thread 900 feet long. In point of character,
these organs ara evidently repetitions of the spinning
apparatus at the anus of Jess perfect Insects, e. g- Spiders:
and it is interesting to observe, that the web of the Spider
is chiefly employed to form a covering for the ova, tl.lus
serving to favour the He\'elopement of the young; whilst
in the Caterpillar, the Cocoon is subservient to thé meta-
morphosis and developement of the animal itself.

»
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4. Salivary Organs in Fishes.

§.636. The short and capacious (Esophagus almost
invariably existing in this Class, as well as the rapidity
with which the food is swallowed, (not being detained in
the mouth, and rarely masticated,) are the causes which
lead to the almost uniform deficiency of proper salivary
organs, and consequently to an approximation to Zoophytes
in this. particular. The deficiency is, indeed, in some
degree compensated by a more copious secretion of mucus
from the lining membrane ¢f the mouth, where, conse-
quently, we find very evident layers of mucous giands,
e g. in the Carp Genus, and also,.according to CUVIER, in:
Rays and Sharks. . 3

¢
3

~

5. Salivary Organs in Amphibia.

§. 637. The Batrachian and Chelonian Orders approxi-
mate to Fishes in so fir as, that instead of single large
glands there are rather flat layers of glands (mucous folli-

 cles) under the internal membrafie of the mouth, and par-

ticularly the Tongue, which, secreting a tenacious mucus,
supply the deficiency of Saliva. In Serpents aud several
Lizards, on the contrary, the Salivary Glands are more
distinet. In the former, the Venom Glands are pa:ticularly
remarkable, which, as already mentioned, (§. 474) dis-
charge themselves by a divided tooth, precisely as the
Salivary Vessels in Spiders. These. Glands are here. of
considerable extent, are situated behind the Orbit above

« the joint of the jaw, and are compressed by a peculiar
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muscle. (Tab. XII fig. IIL ¢.) . In those Serpents that
are not venomous, two small glandular layers on each side
of .the ‘margin of the Superior Maxilla appear to be the
only remains of thése larger Glands; and I was §tru°ck- to
find that in the Coluber natriz, and still more in the C.
thuringica, the Tendon of a muscleO placed upon the back
part of the neck passes over the joint of the jaw, and
divides into several fibres which are inserted into the seales
of the upper jaw. Itiseasy to see how the tighitening of
this tendon must retract those scales, and so prom"ate the
flow of Saliva. In Lizards, Cuvier states that there are
sometimes layers of mucous® Glands similar to those in
the two first Orders: at others, Glands on the margin of
the upper jaw, as in the Serpents that are not venomous;
and lastly, that they are.sometimes altogether wariting.

a

6. Salivary Organs of Birds.

§. 638. 1t is in those Birds which live on vegetables that
the salivary organs are most strikingly developed,t though
the glands themselves in form and position resemble those
of the preceding Classes, being placed immediately beneath
the, internal membrane on the floor of the mouth, each
glandular granule pouring its secretion separately into the ;
cavity. Grdinarily, tooy the secretion is less propesly sali-
vary than mucous, 1. e thick and tenacious. This is parti-
cularly the case in the Woodpecker, where it forms a viscid
coating to the tongue, which is employed for taking its
prey. (8. 484.) The largest pair of these glands is usually
placed between the rami of the lower jaw, (glandule sub-
maxillares,) and in the Turkey (Tab. XV. fig. X. d. d.*) ig

4+ TiEpEMaNN, ‘Zoologie, b il. 5. 393,



-

|
i
)
:

| extremity

217

P

even double. In the Accipitres these glands are smaller
than_in herbivorous Birds, but at the same time more
numérous. In the Sparrow-Hawk, TiepEMANN has described
five‘sets of them; of which one pair is situated above the
articulation of the jaws, corresponding to the poison glands .

~of Serpents, and at the same time to the parotid glands in

Man ; another pair, on the. contrary, is pliced on the palate,
pouring t:%&itbeir secretion towards the arched tooth-like

ity of the (§. 482.) upper bill} by two ducts running
along ‘the roof of the palate; the remaining sets, as in
other instances, are placed at the floor of the mouth.

o
o

. Of the Salivary Organs in Mammalia.

§. 689. . It affords an additional proof of the close con-
nection between the Cétacea and Fishes, that, according

. o all examinations up to this time, the salivary glands-are

altogether ‘wantiyg in the former, and tlfat even in the
amphibious Mammalia their size is inconsiderable. On the
contrary, they are in a corresponding degree more deve-
loped in the Rodentia and Bats, approximated as those
animals are in so many respects to Birds: the submaxillary
glands in them being of extraordir;‘a?y magnitude as com-
pared with the parotid, sublingual, and buccal glands, pos-
sessed by most Mammalia in common with Man. In the
Edentata, e. g. the Echidna and Ant-Eater, the parotid
glands are wanting; but in the latter a pccnlﬂu gland

U =
4+ As was already the case in Spiders, so also in Serpents, in Birds, and,
as we shall find, even in Mammalia, there is a uniform relation between the
ealivary organs and the instruments employed in mastication, the saliva
being gefierally poured out near the most efficient of the organs employed

® for that purpose,

Qo




g ,

opening on the lower lip serves to secrete the viscid mucus,
which, ‘when spread over the tongue; (§. 508.) is emplgyed
for taking small Insects.. Generally, the rule applies to
Mammalia as to Birds, that the salivary glands are most
developed in the herbivorous species. This has been
already mentioned as regards the Rodentia, in which the
great power of the cutting teetl is combined with great
developement . of the salivary glands, which also evacuate
themselves chiefly towards the anterior part of the mouth.
These glands are likewise very large in the Ruminantia
and Solipeda, in which the saliva from the parotid and
buccal glands is ¢vqcuate°d near to the molar teeth, as being
the most efficient organs of mastication. Nay, in the Ox and
Sheep the secretion®of the former is increased by a pecu-
lar gland seated in the- orbit and zygomixﬁc fossay and
described by Nuck in the Dog, with some variations.
According to CuVIER’s statements the parotid glands are
particularly large in Apes.t v . ;

4 In the Two-toed Ant-Eater, besides the salivary glands, properly so
called, there is another of a, different character; which furnishes the viscous
flid with which the tongue is coated for the purpose of securjngits prey. It
is oval, flatteried, and descends in front of the tendon of the Masseter, behind
the angle of the lips, and along the margim of the lower lip as far as its
middle. Its duct opend into a groove at the commissure of the lips, When
the g!anj is compressed, the opifics of the duct gives issue to a thick, white,
and tenacious seeretion,  (Cuviem, Copp, Anat. iiic 216.)—Translator.

) -
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Secrion 11 Of some other Secretions poured into the
Intestinal Canaf in the remaining parts of ils
course, in the higher Classes of Hnimals.

.

§. 640. Under this head must be classed the mucus of
the nasal cavities, which is poured into the ecavity of the
mouth or fauces in all animals in which there are posterior
openings to the nares; consequently, in Amphibia, Birds,
and Mammalia, the amournt of the secretion corresponding
to the extent of the nasal cavities. ~The course which
these fluids take in order to weach the commencement of
the cesophagus havingbeen already noticed when describing
the organg of Smell and the Fauces, requires no farther
explanation, except as ;ega;ds the anterior palatine open-
ings, (foramina incisiva sive naso-palatina,) which are found
in most Mammalia, and pouring out a porﬁon ‘of - the nasal
mucus in the region of the superior incisores, remind Gs,
on the one hand, of the, palatine glands in certain Birds,
(3. 638.) and, on the other, are evidently a repetition of an
earlier form of the posterior magal apertures, which, in
Amphibia, frequently open immediately behind the anterior
part of the margin of the superigr maxilla.

§. 641. These apertures, which had been already re-
marked by StENo0, and the existence or non-existence of
which in Man has given rise to much anatomical contro-
versy, have recently been very well described by Jacos-
son,* They are particularly distinet in herbivorous

* Bulictin des Scienges de la Soc. Philomatigne.  Avril, 1815. See Cu-

. viEw’s Teport on that Essay in the dnnales du Muséum d'Hist. Nat. t.

aviil, p. 412,
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Mammalia, e. g. in the Ruminantia and several Rodentia ;
and as-in them the connection Befween the nose and mouth
is estaBlished by means qf tolerably long canals situated in
the' openings of the Bony palate, and provided with pc.culiar
cartilaginous sheaths, and many fibrillee of nerves, Jacos-
son thought himself justified in congsidering this apparatus
as a peculiar orgarf of sense, the ergan of the Instinct which
directs the anipal in the choice. of its food. With this view
we, however, cannot coincide, inasmuch as we can by no
means consider this and other instinets of animals as residing
in any such individual organ; though at the same time
without intending to def)y that a very free communicatioq
of this kind between the orgaps of Smell and Taste may
tend to favour andsincrease the activity of both. But that
these openings are not common to all the Herbivora has
been remarked even by Jacossox, @s regards the Horse,
in which they are wanting. Such, too, is the case in the
Guinea-Pig, in which I find the~ducts proceeding in the
same manner from the nasal cavities, but terminating by
blind extremities in a prominent papilla placed bebind the
superior cutting-teeth;* an appearance the more unes-
pected, as‘the openings are very large in other Rodentia,
where, in the Hare for instance, they present themselt'es as
two oblique fissures behind the superior incisors, and m.the
Rat’as two minute opémnés placed on a projecting papilla.
In Man, too, this connection between the cavities of the
nose-and mouth, appears to be wanting in the nox:mal state,
in which respect we find a repetition of an carlier forma-
tion. This opening is altogether wanting in the Cetacea.

§. 642. Besides the mucous cavities of the nares, we
find also many smaller secreting or‘gfl"f‘,,‘“51""'5""I over. the

surface of the membranes of the continuations of the ali-
» Esnerar has remarked the same fact in the Dromedary. Salzbiry. Mer,

Zewt. No. 35. 1817, s 160,
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mentary canal ; among these, we'may class the glands of the
sophagus, of the crop, of the cardiac sac of the stomach
in soomany animals, and also those ,which secrete the
gastric Jmce,—a fluid that presents the character of the
galiva, though in a much more elevated degree. An
extended description of all these parts in .the different
Classes of Animals will, however, be the less requisite, as,
on the one hand, they form an object rather of physiologi-
cal than of anatomical investigation, and, as on the other,
the most important parts have been already noticed in con-
nection with the description of the intestinal canal. The
latter remark is likewise apphcable to those secreting
organs which present themselves in the lower part of the
intestinal canal, and with a peculiarly great dev elopement
at the termination of the Recturh. We may, therefore,
next turn our attention to two other and larger secreting
organs,—the Liver and Pancreas; of which the former is
so absolutely a repetition of the organs of respiration, that
we ordinarily find the degree of its developement in*an
inverse ratio to that of those organs themselves. Hepatic
organs, too, appear to be so essential to the animal frame,
that we invariably find them even in the lower grades of
organization, though it is only in the superior forms that
they are still farther advanced.by the super-addmon of
another preparatory organ, the Spleen. This is not “the
case with the Pancreas, which is much more _Irequently
wanting.
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*  Secriox IIL.  Of the Organs secreting Bile.

A, .In Animals without Vertebre.

L

1. Ix Zooruyres.

§. 643. Orkans which appear to serve the purpose of
secreting a biliary fluid have hitherto been observed in
but few species, and those only the higher ones, viz. the
Echinodermata, which haye lately been separated from this
Class: in the inferior species; on the contrary, e.'g. in the
Meduse, there is but a single and simple secretion into the
cavity of the stomach, combining in itself the chiiractors at
onee of saliva, gastric juice, and bile. Tlis primitive jden-
tity ‘of these segretions appears to be indicated also in the
Echinodermata, and even, as we shall find, in many of the
Mollusca, by the fact of the bile being poured i'mmediately
into the stomach itself. In the Edﬁnodermnta, e g in the
Asterias, the hepatic organ appears to be represented by
a double row of little Jabes placed in each of the fiye rays,
and from yehich a canal runs to .the stomach, (Tab, . fig,
XI. B.) {Of the same nature probably i

the flocculent
tissue which surrounds the Intestine of (),e Holothuria.

2. I Mourusca. .
.

§. 644. In the Acephala the liver is'placed in the same,

manner close around the stomach or intestine, and fre-
o e .
¢ .
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quently is so little separable from those organs, that they
appear as though excavated out of its substance. This, for
instance, as already remarked, (§. 437.) is the case with
the liver of the Bivalves, the secretions from which are
poured into the stomach through several tolerably capa-
clous openings or ducts. (Tab. II. fig. IX. b. a.) Suth,
likewise, is the disposition of the liver of the Ascidiz,
(Tab. 1L. fig. IL. g. g.) where it surrounds:the convolu~
tions of the intestine in the same manner; though, as I had
an opportunity of observing in a large species,® the intes-
tinal canal in young individuals is umattached, and a true
liver altogether wanting. In the Terebratulz and Lingulz,
on the contrary, the liver, ‘according to Cuvier, is_more
distinct from the stomach, and in an ‘equal degree more
closely connected with the intestine.

§. 645. In the Gasteropoda we find the liver of very
considerable size, divided into several lobes, and more
completely separated from fhe intestinal canal. Thus,
in the Helix pomatia, with which most other Shell-Snails
agree in this point, the liver occupies all the upper convo-
lutions of the shell, (Tab. III. fig. L II. s fig. 11 o.)
has several turns of the intestinal canal upon its upper sur-
face, and pours its secretion, by means of two ducts, into
a’ccecal expansion at the extremity gf the stomach. 1In the
Aplysia, (Tab. IIL fig. VIL n.) and nearly in the same
manner also in Slugs, it fills a great part of the common
museular abdominal sac, and has several convolutions of the
intestinal canal wound about it. In the Genera Clio and
Doris, on the contrary, as is usual in the Acephala, it sur-
rounds the stomach, pouring the bile into it by several
openings. It is remarkable, too, that agcording to CUVIER’s
observations, a distinet excretory duet proceeds in the Doris
direct ffom the liver to the anus, which, taken together

o Mrckrr's Archiv. f. Physiol. b, ii. h. &
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with a similar organization in the Ceblmlopoda, appears to -
prove ‘that with such an extraordinary developernent ‘gf':tlie

liver the secretion is freq@iently more copious than is Retes-
sary for the purposes of digestion, and, conseqderitlj',
that the excess must be rejected as excrementitious matter.

§. 646. The Cephaldpoda also possess a liver of con-
siderable size: in the Sepia octopodia 1 find it forming an
oval yellowisk body, placed in" the upper and posterior part
of the abdominal cavity, enclosed within 4 continuation of
the peritoneum, (Tab. IV. fig. IL r.) and pouring the bile
by an excretory duct {n.) ipto the spiral-shaped ccécum.
On its external surface, though still covered by the peri-
toneum, i3 the ink-bag before. {§. 442.) mentioned; which,
though it probably secretes its own contents, and conse-
quently has a different relation to the liver from that of the
gall-bladder, in Man for instance, " yet “being evidently
supplied with vessels, and consequéntly with thé materials,
for secretion by the liver, must elearly serve the purpose,
like the structure already noticed in the Doris, (§. 645.) of
evacuating a portion of the materials prepared by that
organ. It is disposed in the Same manner in the Calmar; in
the common Cuttle-Fish (Sepia gfficinalis), on the contrary,
the liver, called by the old anatomists Mutis, is placed
higher in the upper part of the body; pretty close behind
the infundibulum, (§. 442.) is attached more firmly to the
dorsal surface, and provided with two excretory duets. The
ink-bag, ashasalso been already remarked, is sitnated at a
considerable distance from it in the lower part of the
abdomen.
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5f§ (f 17, . The developement of the biliary organs, which
tidv;moed so much in the preceding Class, recedes in an

’:oqual degree in this, Where the great object appears to be
Father the dchlopemont of the external form. In Vermes

a biliary organ is either altogether wanting, e. g. “in the
Intestinal Worms, or it presents itself merely as a thin
punctiform coating, usually of a yellow or blackish colour,

« on the external surface of the intestme, without any distinct

ducts for the conveyarice of Jbile beipg’perceptible. For
instance, there is a yellow layer of thjs kind around the
intestinal canal of the Dew-Worm, (Lumbricus terrestris,
Tah. V. ﬁg HL 1) and also® of the Lug-Worm, (Lum-
bricus marinus.) In the Leech, on the contrary, the external
surface of the stomach is covered by a blackish mucous tissue.
The biliary organs are more distinctly developed in the
Crustacea: in Cray-Fish and Crabs we ﬁnd them as large
bunches of yellow coscal vessels; occupymg the greater
part of the abdominal cavity, placcd near the commence-
ment of the intestine, and pouring a bitter tasted bile into
its cavity. (Tab. VL fig. IV, n. fig. IX. e?) Inthe Squille,
on the contrary, according to Cuvisn, there is a truéliver
divided into several lobes, and accompanying the mtestme
on both sides throughout its course. .

§. 648. Lastly, in Insects the organs which analogy
leads us to suppose are intended for the preparanon of bile,
insome degree assume such a diversity in_their form as to
have crc’ited many doubts as to their true character.* Many

® The deviation in the evolution of the biliary organs coincides in this
instanice as perfectly with the extraordinary developement of the respiratory

Jorgans, as"the perfect formation of the liver in the Mollusca with their bran-

chial respiration. {§. 642.) ‘
YOL. 11, . Q 2
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contradictions, lgowéver, may be reconciled by the follow=
ing view. The function of the liver as a sccrefing -ngilﬂ P
differs from the secretdty action of the lungs  ins this
respect, that the latter expels carbonaceous ;n_attcl'"m ‘a
gaseous state, and the formera similar matter (though at
the same time abonnding in hydrogen and azote) in a MOrE -
solid form. The deposition of fat coincides in many respects
with tlle secretion of bile—a fluid abounding in adipose
and resinous elements—from the liver; and if the bile, as
an essential requisite to digestion, has a direct influence on
nutrition, so also does the fat: indirectly contribute to. the
same end, as a déposit of pure nutritive wiatter. Hence
the deposition of fat and the formation of liver appear to
be less completely separate in the inferior Classes; hence,
too, we can more readily understand the pulk of the liver
in the Mollusca, inasmuch as in them that organ probably
forms at the same time a deposit of nuq;i;ive nratter: and
even in the higher Classes of‘:A‘ningé'we shall, for the
same reason, find the liver occ'nsiii_qgjly.([jstinguished by the
quantity of fat it contains, These functions and structures
necessarily appear more completely separate in Insects, the
greater part of which want a true vascular system. In
them the seeretioft of peculiar materials, as has been already
noticed with regard to the saliva, vemom, the liquids em-
ployed in spinning, &c. being performed not by glands,
but merely by vessels with closed extremitics, it follows that
the bile must be prepared in thé same manner by similar
vessels, and the liver, as a biliary organ, replaced by biliary
vessels; whilst, on the contrary, the deposition of pure
adipose nutritive matter is connected with another struc-
ture,—the liver, inso far asit is a depét of that kind, being
represented by the adipose bodies which haye been already
noticed (§. 453, 458.) ; a suggestion by no means weak-
ened, if it should be found that the biliary vessels derive
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the materials for their secetion from the adipose bodies, as
a geheral depét of nutritive matter, from which, alsé, other
parts“are supplied with their comp.onent elements. It com-
pletely coincides, likewise, with this view, that in thése
Inseets which approximate to the Crustacea, and present a
true vascular system, the character of liver and of adipose
bodies is more perfectly united in a single organ. This
appears to be the case in Spiders, where the adipose bodies
(Tab. VIL fig. I. d.) adhere so closely to the stomach
that it is as impossible to separate them anatomically
as to detach the liver from the patietes of the stomach in
the Bivalves; and where, alsey not only chyle is deposited,
but likewise a secretion of bile takes place, as is proved
by the brown colour of thie excrements® in the portion of
intestine that follows. Jt is remarkable, however, that here
also there are, in addition, peculiar biliary vessels, which
pour out their contents gbout the anus, (fig. L. e. e. e. e.)
and, consequently, inasmuch ss they appear merely to eva-
cuate superfluons materials, remind us of &é similar orga-
nization before noticed in some, Gasteropoda and Cephalo-
poda. (§. 6452646.) There is something similar, also, in_
tl.le Scorpion, though in it the fatty body is more perfectly
distinet from the intestine, and disposed along each side of
it; (Tab. VIL fig. IX. g. g.) therd ave moreover, however,
according to TREVIRANUS$ peculiar biliary vessels (f. f.)
on each side, which, probably arising from the fatty body,
absorb from it the biliary fluid that they pour into the
intestine.

§. 649. 1In the remaining Insects, whare it is impossible
to deteet a true vascular system, the evident relation exist-
ing between the fatty bodies and the _secretion of bile
disappears ; the biliary vessels, on the contrary, being much
More OOll{i)letely developed than, {or instance, in the Scor-

* Ucher den Bau der Arachniden, s. 32. 4 Loc. ctal. p. &
Q2




998 8

pion. - They exist as well in”the larva as in the perfect
Insect, though there are sufficient points of difference cor-
responding to those different stages of developement;“thus;
in the Caterpillar, in accordance with the extraordinary
size of the intestinal canal, the biliary vessels are much more
considerable than in the Butterfly. The form, number, and
attachments of these biliary vessels, called by the older
anatomists Vasa varicosa, are extremely various in these
animals.  As fo form, [they are most commonly simple
capillary threads, but occasionally also irregular, and beset
with little blind pouches, as I 'have distinctly observed in the
Caterpillar of the Sphinx Euphorbise. (Tab. VIL fig. XII.
e.e.)” Their length, as”Covien also states, is usually in
an inverse ratio to theirmumbers thus, in the same Cater-
pillar they ave long, (fig. XL f) and in the Cockroach,
(fig. XX. k.) on the contrary, short. Their number,

according to Rampomn,* reaches, and alwn);s in even °

numbers, fo as many as 150. They are very numerous
in some Neumﬁem, e. g- the Libellule, in the Orthoptera,
¢ g. the Cockroach, (fig. XX. k.) and in the Mole-Cricket
(Gryllus® gryllotalpa), where they all unite;” like a tuft,
ifito one trunk previous to being inserted into the Intestine.
In the Coleoptera there are two, in Caterpillars and But-
terflies three, on eachi side, which, uniting into a common
trunk, 6pen on each side of the intestine. (Tab. VIL fig.
X1L) The mode in which these vessels terminate is yet
but imperfectly known, for, according to RAMDOHR, they
appear to open between the coats of the intestine without
perforating the. internal membrane. They usually enter

the intestine at its commencement, immediately below the

pylorus, though that point varies acebrding to the extent
allowed to the stomach: in the Onisei, according to, CUVIER,
cesephagus. According to RaMbonr;

they enter close to the
Halle, 1810,

* Uchendic Vtra’auungﬁvcrk:tufe der Inschten.

s
»
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they are also connectgd in* the Coleoptera and some
Caterpillars with the cecum or rectum: in thg Acheta,
Losusta, and Buprestis, MecreL® states that they pene-
trate the intestine in two different points; whence we may
conclude, that, as in certain Mollusea, a part of their
secretion serves to assist in the digestive funection, whilst
the remainder 5 a purely excrementitious prodact.

-

Bt Biliary Orgahs in Vertcbfal Animals.

§ 650.  In all of the four Classes belonging*to this
division there is a perfectly formed liver, the only essential
difference between avhich and the liver of the Mollusca
is, that i does not receive the blood necessary for its secre-
tion, like every otler secreting organ, and as in the inferior
Classes, from the principal artery of the body only; but
that it is farther supphed by a particulae venous system,
(the Vena Porhe,) hereafter. to he considered. There is
besides in these Classes another peculiar organ; connected
with the liver by the mdde in which the blood is distribufed,
viz. the Spleen; which we may, without any impropriety,
consider as taking a part in the Secretion of bile, were it
only as being the means «of converting a grenter qummty
of arterial into venous blood, and may in consequence
examine it at the same time with the liver, as being, like
it, a preparatory organ: an opinion with which it perfectly
coincides, that we observe the developement of the two
organs procccdmg In an inverse ratio, the spleen being
emaller in proportion as the liver is large and perfectly
formed. With regard to the liver itself, it is-to be remarked,

* Translation of Covien's Comp. Anat, vol. ib. p. T13.
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that in the superior Classes it presents a peculiar recep-
tacle for bile, (the gall-bladder,) which may, to a certain
extent, be viewed as a repetition of the ink-bag of> the
Sepie, as the fluids subservient to the secretion of the
latter organ are furnished to it by the liver, and as also, tin
certain Mammalia for instance, duct. are found conveying
the hepatic bile direct into the body of the gall-bladder :
on the other hiand, the two organs offer some im}.)ortant.
differences, inasmuch as the fluids contained in the ink-bag
appear to be purely excrementitious, and are probably
secreted from the coats of the bag itself; whilst, on the
" contrary, no such secxjgtiori takes place in the gall-bladder,
and its contents are evidently important aids to digediHES
. Y " V y
B3 v
S ' o
p 1. Biliary Orgins in Fishes.
L
§. 651.  The great extent of the liver in this Class
must be considered as a very positive approximation to the
organization of the Mollusca, as well as a result of o
existence of branchial resp‘iratio'ji,,vtl;ef:dailelopement of the
respiratory organs and vt the liver usually proceeding in an
inverse ratio: (8. 642.) nor i8 itless remarkable in another
point of view, (§. 648.) that, as BLUMENBACH® has shewn,
the liver of several Fishes, e. g. the Ray and Cod, which
are otherwise almost wholly without fat, teems with oil.
As to the size and shape of the liver, the former is usually
so considerable as to occupy a large portion of the abdomen,
(Tab. IX. fig. XVHL g.) several convolutions of tle
intestine, precisely as in the Mollusca, being frequently
¢ Hundbuck der I‘;ﬂykic/l. Anat, 5. 184,
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enclosed within it) particularly in the Genus Cyprinus.
The shape presents many varieties in the different Genera:
it iseusually adapted to the formsof the abdomen, present-
ing a longitudinal mass, convex superiorly, concave ipfg‘-‘-
riorly; (fig. XVIIL XIX.) sometimes, as in Lampreys,
the Trout, and Piks, simple and undivided; at others,
divided by fissures into several lobes, e. g. nto three large
ones in the Burbot, into very many distinst 1bes in the
Carp; in the Electric Ray, &e. into two large and almost
completely separate halves, each of which is composed of a
small and of a large oblong Ipbe. | '
§.652. The colour of th.é liver is commonly yellowish,
reddish, or brownish. The grass-green colour of the liver
in the Lampreys (in the Petromyzon branchialis T find it
 orange;) fis remarkable, particulafly because here, and also,
according to Cuviek, in the Nile Perch, Plaice, some
Sw@te, &e. the gall-bladder is wanting,® which otherwise
‘exists almost universally throughout this Class, and instruc-
ture as well as position varies but slightly from that of Man.
(Fig. XIX.s) There are usually several biliary ducts, *
which, as GuviER has observed, for the most part enter the
ga]l-bladder or its excretory duct at an obtuse angle, thus
facilitating the entrance of the usually bright green bile
into that organ, whence it is conveyed into the intestine by
the cystic duct. In the Turbot {Pleuronectes mazximuus)
there is farther a pec iar expansion of that canal before
it opens into the intestine; whilst in the Basking-Shark
Squalus smaximus), according to HorE, its aperture projects
i the form of a long papilla into the dilated part of the
diately below the pylorts.y

intestine imme {
o Tn the Lampey, HOWEVEr: the deficiency is supplied by a tolerably large

dilatation®or the biliaty duet.
4+ 1 find a similat structure at
geon.

the orjﬁce of the biliary doct in the Stur-
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§ 653, The Sp1een i “Fishes is singularly. sntall as

ompared with the Liver, and at the same time of a,much ’
srighter. colour than in Man. Its sh‘ape is sometﬁes«gfo- {\
B’uhr. (Tab. IX. fig. XVIIL i); at others, oblong,
angular, or irregular: it is situated at the great end of the
Stomach in thﬁflm; k, and in some other species, €. g the
Trout, in whi well as in the Sturgeon, its size is con-
‘siderable, ¥hatoof the Liver being moderate. In other ‘
instances, on the contrary, it is placed more in the vicinity

of the Intestine, and between the laminge of the Mesentery,

e. g. in the Burbot. (Sec ;Eﬁh—mﬂ. It qppegrs tome tq

be altogether wanung m\ the L

¢
' )
2. Biliary Oryam&: !

§. 664 The size of the Li ;erls
in this Class, and its colour g much dgrkei‘ than in the
- preceding Class. In the Snlnmander xt extends from the
Heart, between and in front of th ungs,,a;,far as the
great end of the Stomach, ,‘i;c,!l it almost wholly covers ;
and is attached, on-its anterio ,aby a L!gnmentum
suspencorium derived from thy fhptoneal covering
of the walls of the abdom'_. XIIL fig. 1L f.)
It is biobate at its inferior edge, where, also, on the
concave surface we find a Gallé)r'_der (fig. IV. 1) filled
with green Bile, and having its Ducts disposed in the usual
manner. The Spleen is small, oblong, of a bright colour,
and attached to the left side of the Stomach. (Fig. 111 g.)
In the Proteus, the entire length of the animal bemg only 1‘}/
from 9 to 13 mches, that of the Liver, which is dwlded /
into five lobes, is 5 inches; there i xs, likewise, a* (:nl[-bladder

_—
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of toerbly Jatge sizé." Tbo, dnaposmon of tlie Lwer, Gall-
bladder, and Spleen, is pretty nearly similar in Frogs @nd
"Toadsg e&ﬁpt that the former is wider and more absolutely
divided into two lobes, having the Heart placed behvé’gﬂﬁ‘
them in_front; the Spleen, on the contrary, is smaller;:
farther removed from the Stomach; and i in unal deg'ree‘; :
approxlmnted to the Colon. In Tortoises, the Liver is

almost completely divided irto two portions; its colour,
according to MuckEL’s remark,* being usually bluelsh- '
green, and the right lobe much larger than the lefi.t The
latter point I find conﬁrmdd" in the Mud-Tortoise, where,

: usually, yellowish-bfown.

v "il‘- length of the Liver is_very
4 bmd (e-g. in the Coluber natriz,
was. 61 inches, its breadth about
 also, like the similarly elongated
The hepatic duct is very long

4 Y . <3 “‘ -
* Translation ol‘CWm'ntgL Anat. vol. ik, p. 572

t This 'mmbf the nlfpo of the sight lobe of the Liver, peculiar te
80 many animals, nnd even to ﬂu hmm)r, has an evultmt. analogy with the

preponderance of mpunﬁqnon the. n;hz nde, and the greater size of the

right Lung, »

§ Several mmbgahafﬂ&ﬁ inic that-the formation of the Liver
is determined as absolutely by i riblitio of the Umbilical Vein, as that
of the Pancreas, and probably, alsoy '-:ihe Spleen, by the course of the
Omphalo-mesenterie Vein; i uently, the Liver is so longin
Serpents because of the extent of ;he course of the Umbilical Vein from
the Umbilicus to the Heart; whiiit the Panereas is so smull on uccount of
the short space from the same point to the postcrlor part of the ubdomen.
Hence, too, we observea very long Pancreas in Birds, becanse the Omphalo-
mesenterie Vein runs in the middie of the first long convolution of Intestine,
which space is afterwards completely occupied by the Pancreas; whilst, on
the contrary, the Liver is wider than it is long, because the course of the

ATwmbilical Vein is here so tiuch shortene  Nay, it is remurkable, how the

Vima Umbilicalis, belonging chiefly to the almost branchial Respiration of
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and slender, and is connected in the' vicinity of the com-
mencement of the Intestinal Canal with the cysticeduct,
which then perforates the Pancreas. The oval Gall-EHadder
is.at a considerable distance from the Liver, and contains a
brownish-green Bile. The Spleen is small, globular, and
placed at the upper extrémity of the Panereas. In Lizards,
again, the Liver is more similar to that of the Frog and
Salamander:" in the Gecko I' find it elongated, divided by
_alongitudinal groove into two larger portions, narrow above
and broad below, (almost like a J,); in the Crocodile, on
the contrary, it is more similar to that of Man, (Tab. XII.

fig. XIX. L) and has in the same manner the Gall-bladder
placed on its concave surface .‘(n. According to Clman,
the hepatic and cystic ducts enter the Intestine, sometimes
together, sometimes separately. The Spleen forms a little
oblong body at the great end of thé Stomach. (g)

e ‘

‘ 8. Biliary®Organs in Birds.

§. 656. Here, likewise, ﬁhe Liver is proportionally
larger than in Man aid \{ammalla at the same time being
of a more brilliant red colour, anﬂ, like the Liver of several
Lizards and Tortoises, diy ided into two principal lobes, a

right larger, and a_left smaller, between which the Heart

pro_]ects from above. (Tab. XV, fig, XL i. h.) TiEbE-

the Embryo, appears to form the lung-like excretory organ, the Liver;
whilst, on the contrary, the Omphalo-mesenteric Vein, belonging to the ex-
ternal organ of nutrition, the Vesicula Umbilicalis, gives rise to the organ
which secretes the milk-like Parcreatie Juice: T reserve a more extended
investigution and exposition of these points for another opportunity,

“

.h—/
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wANNt has given an interesting tabular view of the diffe-
rences of size of the Liver in different Birds, from -vhich
it appehrs that its bulk is greatest in Agquatic and Wading
Birds, viz. from Y; to 4'; of the weight of the body ; and
smallest in ‘accipitrine Birds, viz. from ¢ to 4 of the
weight of the body. * Anteriorly it is covered by the'
Sternum: the lungs stretch down behind it on the dorsal
side, whilst it is retained in its place by the parietes of the
air-cells, and covered by their continuations. There are
not any very essential variations in the form of the lobes in
the different species. The biliary ducts arise from the under
concave surface of the organ, one or more’ of them usually
opening into the fundus of the gall-bladder, which, how-
ever, 18 not uniformly present, T myself having found it
wanting inthe Parrot and Dove, and others, at least in

" some instances, in the Guinea-fowl, Grouse, Ostrich, and

P,éacoclg'.' - The hepatic as_well as the cystic duct, here
usually enter the Duodenum at a distance from the Pylorus,
(Tab. XV. fig. XIIL i.*) elose to the Pancreatic duct, an
arrangement dependent ’(ix'i the long loop formed by that
Intestine, which almost returns to the Stomach. As to the
Spleen, it is extremel_y small, usually globular, of a dusky
colour, and connccteg_l*_;"ath t with the glandular cardiac
cavity and left porti&n""('ff“t;ié Lives thyn with the Gizzard.
(Tab. XV. fig. XIL) =

4 Zoologie, b, ii. 5. 491, The increased size of the Liver, and its con-
wersion into a fatty substance, in several domesticated birds is very remark-
able as an effect of abundant nutrition and limitation of muscular motion.

»
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4. Biliary Organs in Mammelia, .

“ §.657. In the same manner as in the inferior Classes
% of Animals, the Liver tvas particularly large in proportion
to the Spleen and to the whole body; the Spleen in the
Mollusea béing even wanting, though the Liver exists in
great perfection; so also, in the history of the developement
of Mammalia, and even of Man himself, we observe a
similar proportion, corresponding to the less perfect degree
of developement-of the respiratory organs; the mass of the
Liver being comparatively much smaller at a subsequent
period, when the Formation of the body is completed. So,
likewise, those’ Species, & g. the Whale and Porpoise,

which approximate in several respéets to I'ishes and to the -

feetal state of the more perfect Mammalia, are distingunished
by the size of the Liver and the smallness of the Spleen.*®
T them the ?all-bludder is wanting, though in point of
shape the Liver, according to Fluxter,t is pretty similar
“to that of Man, being like it divided into.a right larger
“and left smaller lobes, and furnished with a round and
suspensory ligaments. The biliary duct is capacious, and
enters the commencemant of the Duodenum. The small
spherical Spleen is sometimes, according to HUNTER,
double in the Porpoise; nay, according to TysoN, divided
into ted or twelve portions.

§. 658. The Manati approximates to the Cetacea by
the aery large size of its Liver, which is divided only into

& Lacdpéde Histoire Nat. des € Ylacies, P 36:" # La baleine franche a une

foie treg volumineux, une rate peu ctendue."’
t Philos. Trans. 1787. p. M0

P
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two principal lobes, as well, as “by the deficiency of the
Gall-bladder;+ forming in these respects a transition to the
hoofede animals, in which the IAver, though somewhat
smaller, ordinarily presents the same form, and where also
the Gall-bladder is usually wanting, e. g. in the Solipeda
and Deer, and, according to Cuvier, in the Camel, Pec-
cary, Elephant, Rhinoceros, and Daman. * In the Seal, on
the contrary, the Liver, though still large, isedivided into
several lobes,—according to Awumems, into 7; the Gall-
‘bladder is present, and the same general disposition is com-
mon to most of the remaining Mamgpalia,{ particularly the
Carnivora and Rodentia. (See the Liverof the Beaver,
Tab. XIX. fig. XIV. w) We,_ are’again indebted to
* TiepEMANN® for a tabular view of the'size of the Liver
in several Carnivora @nd Rodentia; from which it appears
that it is very considerdble in those species which burrow
or dive. He found it, for instance, in the Dog #, in the
Fox 4%, and in the Hnrg*g‘mof the weight of the body ;
whilst, on the other hand, it was ' in the Field-Mouse,
and % in the Marmot and Otter. '3

§. 659. The Gall-bladder is vanting, however, in several
Rodentia, e. g. in Mice, in the Hystrix dorsatd, and in
the Hamster. It deserves; however, to- be remarked of
the hepatic duets, tlmﬁwhen the .,G.all-bladder' is wanpting,
their common trunk is considerably dilated, thus, e. g."in
the Dlephant and Horse, fcompensating the deficiency.
In the Otter, Lowever, according to Davsrytox, this
dilatation in the vieinity of the Duodenum is'couplcd
with the existence of a gall-bladder. Lastly, the direct

L] L
t+ TineMaxy, Zoologie, b. i, 8. 516.
{ Havren (Elem. Phys. t.vi. p. 462,) says,,  Animalibus quadrupe-
« dibus, quibus divisi sunt pedes, plerisque etiam hepar in multos. lobos
« * dividitur," .
* Zoologie, b i 5. 522.

-
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hepato-cystic dnets, which are found; for instance, in the
Ox and Sheep,* and which, as was also the case in savera?
Birds, convey the 'bile immediately from the liver ¢o the
fundus of the gull-biadder, are in many respects remarkablez
pﬁrticulmly as reminding us of the relation of the ink-bag
to the liver in several Mollusca, f§. 644.) in which that
bag, though uncoisiected with the biliary ducts, received
all the mategials for its seeretion from the vaseular texture
of the liver. The spleen of Cetacea has been already
noticed ; in other Mammalia it is usually elongated, tongue-
shaped, (e. g. in the Bgaver,. Tab, XIX. fig. XIV. 2.) and
comparalively mugh smaller, thongh at the same time of a
brighter colour, thaifin Man.® Its position is invariably at
the léft side of the great end of the stomach, and when
there are several stomachis, at the left side of e first ox
larger one.t .

O\l
p Secrion IV.  Ofthe Pancreas.
1=

§- 660. We have already seen some instarices among:
the proper salivary organs of the Mollusca, in which they
were partly situated in the regioﬁ of the stomach; as, for
instance, the salivary glands extending into the cavity of the
abdomen of the Aplfsie, and the second pair of salivary
glnndsmih the Sepiw ; and, corsequently, when we find
peculiar organ in the,same situation in the higher Classes

resembling the salivary organs, we mity o a certain extent
’

# Bee the varlous observations of Hatres on these bepato-cystic ducts
in his Elem, Physiol. & va p. 535.
4+ In the Walrus the bile passing from the liver enters into the upper and

Satirnd part of a large oval cavity with very thick conts, terminating in a canitl,
whieh, for some distance before it penctrates the parietes of theintesting,

runs behind the duodenum in the fgrm of a thick cylindrical mass. (HoMEy o

Phil, Trans. 1824, p. ii. 233.)— Translator,
-
- - .
4

| =
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view it as a repetition of the earlier type. Those deep-
seated salivary glands are, *However, by rio' means identical
with the pancreas of the higher agimals, inasmuch a$ they
pour their fluid into the commencemeiit of the alimcuta.ry
c‘anal, whilst the secretion of the latter appears to be more
intimately connected with the preparation of bile, or at
least to act upon the alimentary pulp in fombination with
the biliary fluid. Hence we must consider thgse secretions
alone as perfectly analogous to the pancreatic fluid of the
inferior species of animals which are actually poured into
the beginning of the intestine, properly so called, and
which, as we fave already pointedout, are furnished by
certain caeeal pouches around the parietes of the intestine
in that situation. Hence, aiso, the first indication of the
existence of true pancreatic organs probably presents itself
in the form of a circle of little coeca in the Holothuria,
(§. 484.) similar cwca occurring in the region of the pylorus
in the Aplysiz, (§. 4467 Cephalopoda, (§. 441, 442.)
Worms, (§. 445.) and Inseetl as substitutes for the pan-
creas; until at length in certain Fishes these ccecal appen-
dages become more numerous, {§. 471.) and finally, as in
the Sturgeon, are consolidated into a single apparently
glandular mass. A genuifie pancreas, however, coinciding
essentially with *the structure of that of Man, appears to
exist only in the three superior ClasSeés of Animals.* + *

o Accordingto Cuvien, indeed, Sharksand Rays possess a pn;mcgzas-liko
organ of gelatinous consistence, divided into feveral lobes, and opening by
some ducts into the intestine: its true nature, however, requires farther
investigation ; as is also the case in some other Fishes which are said to
possess  pancreas,  (See HatLEr's Blem. Physiol. t. vi, p. 427, 436.)

4 Inthe Loligo sagittata there are two glands at the 10wer and front part of
the liver, consisting of numerous lobes of a rose-red colour, and which have
sometimes been considered as an ovarium.  They surround the two biliary"
canals in their course from the liver to the spiral stomach, and communicate
owith them by numerous small ducts. They exist in an equally developed
state in both male and female, and, have not any organic connections with

o
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hepato-cystic dnets, which are found; for instance, in the
Ox and Sheep,* and which, as was also the case in several
Birds; convey the bile wnmediately from the liver ¢o the
fu.ndus of the ga\\-lﬁadder, are in many respects remarkable;
particularly as reminding us of the relation of the ink-bag
‘to the liver in several Mollusca, (§. 644.) in which that
bag, though unconmected with the biliary ducts, received
all the matesials for its seeretion from the vascular texture
of the liver. The spleen of Cetacea has been already
noticed ; in other Mammalia it is usually elongated, tongue-
shaped, (e. . in the Beaver, Tab. XIX. fig. XIV. z.) and
comparatively mugh smaller, though at the same time of a
brighter colour, thaii in Man.” .Its position is invaria’ly at
the left side of the greaf end of the stomach, and when
there are several stomachs, at the left side of the first or
larger one.+ .

_ . o
e SecrioN IV. OFfthe Pancreas.

. §- 660. We have already seen some instarces among
the proper salivary organs of the Mollusca, in which they
Wwere partly situated in the regio?x of the stomacl, ; D6, for
instan&ce, the salivary glanéls extending into the euvity of the
abdomen of the Aplﬂ'ﬁa‘!’ and the second pair of g lvary
glands i the Sepiwm ; and, corsequently, when we find a
peculiar organ in the,same situation in the higher ¢ ,sses
resembling the salivary organs, we may to a certain ogtent

* See the various observations of HaLLER on these bepato.cygyic ducts
in his Elem, Physiol. w vi p. 535.

+ In the Walrus the bile passin; from thc. liver enters into the upper and
lateral part of a large oval cavity with very thick coats, terminating in a canih
which, for some distance before it penetrates the parietes of the ntesting
runs behind the duodenum in the form of a thick cylindrical mass, (E{oM®s ©
Phil; Trans. 1824, p. ii. 233.)— Translator. '

-
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‘Vie‘” it as a repetition of the earlier type. Those deep-
Seam(! salivary glands are, *lowever, by no means identical
with the pancreas of the higher agimals, inasmuch as they
pour their fluid into the commencemeiit of the alimentary
c.ax_ml, whilst the secretion of the latter appears to be more
intimately connected with the preparation of bile, or at
least to act upon the alimentary pulp ix tombination with
the biliary fluid. Hence we must consider thgse secretions
alone as perfectly anﬁ[ggous to the pancreatic fluid of the
inferior species of animals which are actually poured into
the beginning of the intestine, properly so called, and
which, as we have already pointed “out, gre furnished by
certain caecal pouches around the parietes of the intestine
in that situation. Hence, also, the first indication 6f the
existence of true pancreatic organs probably presents itself
in the form of a circle of little coeca in the Holothuriz,
(§- 484.) similar ceeca occurring in the region of the pylorus
in the Aplysie, (§. 449%) Cephalopoda, (§. 441, #42.)
Worms, (§. 445.) and Insects, as substitutes for the pan-
creas; until at length in certain Fishes these coecal appen-
dages become more numerous, {§. 471.) and finally, asin
the Sturgeon, are consolidated into & single apparently
glandular mass, A genuifie pancreas, however, coineiding
essentially with *the structure of that of Man, appears to
exist only in the three superior ClasSés of Animals* 1 *

« Accordingto Coviee, indeed, Sharksand Rays possess a pax'wwu—'ikﬂ
organ of gelatinons consistence, divided into Several lobes, and opening by
some ducts into the intestine: ifs true nature, however, requires farther
investigution ; as is also the case in some other Fishes which arz said to
possess @ pancreas. (See Harrea's Blem. Physiol. t, vi. p. 427, 436.)

# Inthe Loligo sagittate there ate two glands at the l6wer and front part of
the liver, consisting of numerous lobes of a rose-red colour, and which have
sometimes been considered as an ovarium, They surround the two bilinrgu
Canals in their course from the liver to the spiral stomach, and eommunicate
With them by numerous small ducts. They exist in an equally developed
state in both male and female, and, have not any organie connections with

o
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. 5 1. Of 'the Pancreas in Amphibia. 9 4
5 & « y
{ & o !

. a§. 66). 1t usually exists fﬁerelas a smooth, ginndulm’
. mass, divided into irregular lobes, and placed between the'
" "layers of the mesentery at tl}é first eurve of the intestine;
s at least, I find it, for dustance, in the Frog, the Mud-
Tortoise, where it is of considerable size, and in a young.
Crocodile.  On the contrary, in the Coluber natriz and
Spotted Viper I find it forming a denser mass, placed more
forwards on the intestival canal, and perforaged through its
centre by the bilfury ducts. In the Crocodile of the Nile

Covier found the excretory ducts double.

9. Of the Pancreas e Birds.

" §. 662. As thisgland in Birds"usually aeeupics the space
bétween the two portions of the first, and generally very
long, fold of intestine, its size is commonly larger in pro-
portion than in any other Class of Animals. _ TiepEMany®
found it very-targe in those Birds that live on vegetuablesy
and, on the contrary, smaller in rapacigus Birds; with
which my own' observatians agree. Its form, which is regu=
lated by its position"between the two portions of the first
fold of intestine, is usually lorfz, narrow, and flat. (Se€ it
in ‘the Dove, Tab. XV. fig. XIL k; and on the probable

the sexua? organs,  Injections into the afimentary canal pass from the spimF

stomach into the ducts, connecting these glands witly the biliary canals.  Dr.

, Graxg, by whom tiey'are thus described, considers them as corrt‘-ﬁl"’“‘l'f‘K

to the conglomerated pancreas of the Chondropterygious Fishes. (Edin.
P Journ, xiii. 198.)—Translator. S

* Zoologie, b. ii. s 475, Ts it not probable that

« the great magnitude of the vesioula umbilicalis in

the Note to §. 655.)

its size corresponds to
this Class 2 (Compary

-
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cause ‘of its form, and of the. origin of the’ organ generally,
see tlfe Note to §. 655.) It is ‘generally divided into two
perfectly distinet lobes, e. gi in thé Magpie, Parrot, Goat~
‘sucker, &c.; more rarely- in the Ardea pavomica, and
some individuals of other species, in which it is properly .
single—it is completely double; in whick case the addi-'
tional gland is placed in the second loop of Intestine. The
pancreatic duets in Birds* are from one to threé in number,
and not always the same even in the same species, cach
entering the Intestine separately, and usually before the
biliary duets (fig. XII. 1): shus, eccording to a Table
given by CuviEr, in the little, Owl (Sgri€ passerina), the
Intestine is first perforated by three pancreatic ducts, then
by the hepatic duct, and, lastly, by the cystic duct; in the
Parrot the hepatic duct comes first, then the two pancreatic
ducts, and, lastly, the cy§tic duct; in the Ostrich the hepatic
opens into the Intestine before the single pancreatic duct.

-

Ss Of the Pancreas in Mammalia. .

§. 663. Though the proper salivary glands are wanting
in several species of this Class, sachiis by no means® the
case with the Pancreas, which is invariably found, and even
in the Cetacea, where, according te Hunter, it appears
as a very long flat body, the left extremity of which is
attached to the right end of the first stomach, and also to
the Duodenum, its excretory duct openir.ng.im,o the biliary
duct near the entrance of the latter into the intestined® In

* Asis well known, (see Hatien's Elem. Physiol. t. vi, p. 4348,) this |
Duect, though already known to GaLeN, was discovered by Mavn, Horr- «
XANN, at Padua, in 1641, in the Turkey; and was then subsequently described
in Man by Wigsvya, ‘ ’
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the remaining Mammalia® its shape differs only from that
of the human Pancreas in being longer, and in *heing
frequently divided into Several branches. (See thateof the
Beaver, Tab. XIX. fig. XIV. k.l.m.) The excretory

duct is usually single, though double in the Elephant, and
~ very commonly opens iitto the Intestine at the same point
with the biliary ducts ; and particularly in the Ruminantia

. 4 .
and most Catnivora. i

» & s . '.
° ¢, 5

B.  Repetition :f the, Respiratory Organs in the Sexual
System ; or, Of the. Urinary Organs.”

~a

i .

'§. 664, In the same manner that the Liver, as a seere-
tory organ connected with the intestinal canal, evidently
repeated the respiratory Tunction, and copsequently, as
regarded its developement, stood in an inverse pI‘Oporti-on to
the respiratory organs, o, also, the urinary organs connected
with. the sexual system present themselves in seyeral re-
speets as absolute imitations of the respiratory apparatus,
and consequently, though they can be distinctly traced
only in the four superior Classes of Animals, are usually
larger in, the inferior than in the superior of them. It is
particularly deserving, too, of notice, that from the consi-
deration of the’fcstal state of the superior Classes, we learn
that a part of the urinary apparatus itgelf, viz. the Bladder,
" “.with its continuation, the Allantois, is actually a respiratory

organ, inasmuch as the vessels which perform the respiration
" of the foetus ave distributed either immediately upoy it

L
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membranes, or upon a membrane (the Cliorion), conti-
nuouns® with it. The latter is particularly evident in the
embryo of Birds, in which the bladder,, (Chorion or Allan-
tois,) continued from the Cloaca appears distinctly braa-
chial; whilst, even in the human feetus, it is well known
that the Umbilical Arteries exterid at the sides of the
Bladder and Urachus to the Chorion. “Nay, we even find
animals where the Allantois (elongated Bladder) does not
protrude out of the abdominal cavity, but, nevertheless,
attains a considerable size that remains through life, and at
the same time_continues to receive =amifications of vessels

similar to those which are else furnished #f the feetus only

by the umbilical vessels.
§. 665. These precursory remarks were necessary, in

order moré clearly to prove, that we are justified in view-
ing the Kidnies, and Urinary Bladder, as constituting an
evident repetition of the relation existing between Gills
and a Swimming Bladder ; for, as the blood is purified by
the former from superfluous earbon, so also are the Kidnies
destined for the evacunation of hydrogeﬁous and oxygenous
elements: in the same manner, too, that we found that a
part of the materials taken in by the Gills (even pure
Oxygen, which is present in no inconsiderable quantity in
the Swim-bladder of many Fishes)-is carried by the vascular
system into the Swim-bladder and accumulated there, so
also the fluids poured out from the Kidnies (which, in the
former case, were gasiform) are here collected in the
Urinary Bladder: and, lastly, in the same manner that we
saw that the Swim-bladder did not uniformly occur in con-
nection with the Gills, so here we observe fthat the Urinary
Bladder is occasionslly wanting, though the Kidnies are
invariably present.

Though we above remarked, that true urinary organs
existed only in the higher Classes of Animals, the assertion

R 2
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must not be taken as though all traces of them were want-
ing in animals without Brain ‘or Spinal Marrow: eon the
contrary, in examining;the sexual organs, we shall have
ogcasion to observe that various secretory, nay. even
respiratory, apparatuses are connected with them in the
lower gradations of the Animal Kingdom, having in them
nearly the same Gharacter as the urinary organs of the
higher Classes. But since in the four superior Classes,
also, peculiar secretions commonly occur about the Sexual
Organs, I deem it more advantageous to consider all the
organs subservient to such secretions in connection with the
sexual system:.nay, even the description of the urinary
organs might have been deferred to the same opportunity,
were it not that they too completely form a distinet whole
in themselves, and, in consequence, exert too important an
influence on the whole animal ceconomy.

A

-
Sreriox 1. Of the Urinary Organs ia Fishes.

§. 666. In the same manner as, from the branchial
respitation of these animals, the Liver was of striking ex~
tent, so also are the Kidnies, which extend as a single mass
along the spine at the posterior part of the abdominal
parietes, and occasionally oceupy the whole extremity of
its cavity, e g-*it the Burbot (Tab. IX. fig. XIX. w.):
sometimes appearing merely as long narrow masses termi-
nating above and below, in rounded points, without reach-
ing the lower extremity of the abdomen, e g in the Trout:
or, again, are furnished with an appendix on each side,

-
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whence the whole mass appears as an elongated cross, e. g.
in the Genus Cyprinus. They consist of a perfectly uni-
form tass comparable to that of fhe Spleen in-Man, and
we find the branches of the Ureter arising by numerous
radicles, nearly in the same manner as those of the biliary
ducts from the substanc of the Liver. Lhe two Kidnies
of Fishes are so closely connected, that we may consider
them as forming a single mass, the separafion between
them being indicated only by the existence of two Ureters
and the groove on their surface for lodging the Vena Cava.
Even the Urefers not infrequently, e. g. in the Trout, unite
soon after their commencement into g, single trunk, and,
consequently, when we view the tywo halyes of the Kidney
covered by the Peritoneum, we can scarcely recognise them
for any thing else than a single mass. We find the Kid-
nies, or rather Kidney, of Fishes immediately above or
_behind the Swim-bladder, which is particularly remarkable
in those instances, as the Burbot and Trout, where the
latter is closely attached to the vertebral colpmn. In Rays
and Sharks, the Species which are in s0 many respects the
highest of this Class, the Kidnies, according to .CuviEn,
are proportionally smaller, a fact which I also have found

confirmed in the Electric Ray, 3
§. 667. As the Kidnies of Fiskesgisually extend fo, or
even beyond, the anus, the Ureters are ordinarily very
short, e. g. in the Carp, Pike, and Trout; but immedfately,
as already remarked in the Trout, unite into a single trunk,
which then expands into an oblong receptacle that can
scarcely be called a Bladder, and terminates in a conical
canal opening at the orifice of the sexual o;gans behind the
anus. On the contrary, I find a very considerable true
urinary Bladder in the Burbot, (Tab. IX. fig. XIX. m.)
which afso, according to Cuvigr, exists in the Lophius
piscalo;r'us, Cyeclopterus lumpus, and some other Qanilnginous

L

; /




246

Tishes.* The Urinary Bladder is winting in Rays and
Sharks, though, according to Homg,4 the Ureters -open
into a dilatation which furms a heart-shaped projectien be-
hird the anus, and which, as both semen and ova are there
evacuated, is to be considered in the male as a Penis, in
the female as a_Clitoris. (Tab. ¥. fig. IL. 1) In the
Lampreys, also, I find a similar conical projection corres-
ponding to the openings of the sexual and urinary passages.
There are in this Class no traces of Renal Capsules, nor
of the perfect internal organization of the Kidnies them-
selves, which we find in Man, fox" instance.

- <

b .

Secrion 1L Of the Urinary Organs in the Amphibic.

-~
o B

§. 668. In chis Class the 'mass of the Kidnies is more
cvidently divided into two portions, and their size; though
much diminished as compared with Fishes, still very consi-
derable: thus, in the Salamander, they extend through
nearly one half, and in the Frog nearly one third, of the
lerigth of the cavity dtthe trank. According to the differ-
ent Orders, there are many.variéties in their form and
position. In the Salamiander, they agree very closely with
those of Fishes, are elongated, very narrow, extend low

« A satisfactory idea of the cuuses on which depends the ahsence or
presence of the Urinary Bladder in TFishes, can only be expected from a more
perfect acquaintance \vilh‘ the external orguns secessory to the developement
of the Feetus in this Class.

+ See his Essay on the Generation of Sharks in the Philosophs Transaet,
1510, 3 205, z

o
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into the Pelvis, and ar(; thickest at their inferior extremi-
ties. (Tab. XIIL fig. 118.7i.) The shape of the organs
described as Kidnies is the same in the Proteus.® “In the
Frog, they are placed somewhat hightr; are shorter and
broader, but still very closely approximated. In the Mid-
Tortoise, they are rather oval, and have lobes, which appear
upon their surface nearly like cerebral- eonvolutions. In
Serpents, particularly the Coluber natriz and Spotted Viper,
1 find them elongated, consisting very evidently of indi-
vidual sections arranged in a series, tolerably bread above,
and extending higher on the right than on the left side.
In Lizards, they are nearly thie sathe as in Frogs; though
in a young Crocodile, aboute18 inches Torxg, I find them
divided into lobes similar to, though Jess distinct «than,
those of ‘Sgrpents.4+  (Tab, XIIL fig. XIX. v.)

§. 669. The Uretgrs, which in Frogs, Salamanders,
and Lizards, are short, in Serpents, on the contrary, of
considerable length, arise<here, as in the preceding Class,
by minute radicles from the stbstance of the Kidney, which
unite into one trunk, and open into the Gloaca, in Frogs
in connection with the seminal vessels. In several Am-
phibia, however, the Bladder is very remarkable, avhich in
Frogs is but intermediately connected with the Ureters,
arising from the front part of the Cloaca, whilst the Ureters
open into it posteriorly. There %ired Bladders of this kind
in the two first Orders of thig Class, in Frogs, Salatnanders,
and Tortoises, and of very great extent as compared to
the size of the animals. In the Salamander, for instance,
the two portions of the Bladder, when distended {yith air,

+ Scunemeas in the Philosoph. Transact. 1801, p. 253.
L

+ Cuviir (Comp. Anat. vol, iv. p. 636,) thinks that he has observed,

L that the dobes of the Kidnies are more distinct in old than in young
Crocodiles, L

ki ‘ .

o




248

equal two-thirds of the size of tl.ne.trunk: Townson¥
observed that in the Tree-Frog the contents of this Bladder
equalled one-fourth of thie weight of the animal ; and Tuotes
" Perravri, who found it containing more than 12 pmts of
lifapid fluid in a large Land-Tortoise. Its shape is not
always the same? but commonly, as in Frogs, the Sala-
mander (Tab. XI1IL fig. ITL m.), and several Tortoises,
it is provided with two lateral cornua rounded at the angles,
and which appear to form a repetition of the vesicular
dilatation .of the Oviduct olserved at the same point in
Frogs more particularly. Among the remaining Orders,
according to Cuyieg, the Iguanas, Monitors, Chameleons,
Tlying Lizards, &ee; and also, according to Eanenrt and
HocusterrER,+ the common Lizard (L. agilis) and Slow-
worm, though in a less degree, are provided with a similar
organ; whilst, on the contrary, it is apparently wanting in
the remaining species, and particularly in Serpents.f

§ 6’70.. I have drawn very interesting conclusions as to
the true nature of this organ from the observation of the
progress of the developement of Frogs and Salamanders, of
which I will here mention the most essential only. If we
examine the Ovum of the Salamander (Lacertli salamandra),
we find the feetus unattached within it, and without any
umbilical cord; consequently, the parts which in the higher
Classes of Animals we: consider as external organs for the

* Tracts and Qbservations in Natural History, p. 65.
+ Run's Arekive b, x. 5, 114,

{ In Crocodiles, the Urcters are short, capacious, and with very thick
eoats, li(‘ﬂ(.‘ll"ltlllg the upper side of the Cloaea nt o considerable distance
from each other. In the Chelonia, they terminate in the urethra, and,
therefore, communicate indireetly only with the bhul(h r, a circumstance
which may, pe perhaps, afford an ndditional argument m fuyour of the iden thyt
the function of that organ in these .nnumh i= not as a receptacly of uring,

(see §. G71.) (Cvvien, Comp. dnat, v, 233 }—Tronstutor. ¢
: L]
A
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developement of the foetus, must here be included within
the embryo itself at a very early period. The Vesicula
Umbjlicalis is therefore inclosed yithin the abdomef, as is,
also, the Allantois, which, Lowever, *appears inerely as a
arinary Bladder, not being perceptible externally to'the
embryo; whilst, on the contrary, in the *foetus of Lizards
and Birds it is extruded with the chardeter of branchim,
but subsequently fades awyy, leaving behipd a kind of
Urachus, which occasionally appears as a small urinary
Bladder. 'We have thus an explanation of the considerable
size of this organ; of its purely membranous, or at least
very slightlysmuscular, structiire; 4 well, as of the peculiar
course of its Veins, which, us I have found by injection
in the Salamander; open into tht Umbilical Vein, *which
here remains pervious through life, whilst in Man it forms
the round ligament of the Liver. In the Mud-Tortoise,
they communicate in the same manner with the two Veins
which correspond to the single Umbilical Vein of Man.

§. 671. The function of fhis part long remained as ob-
scure as its true character, inasmuch as i®was considered
exclusively as a receptacle for urine, and even poisonous
properties astribed to the fluid which Frogs #nd Toads
cject when pursued. That excellent observer, Towxsos,
was the first who diffused more correct views on the matter,
as we have already noticed.  HeYoud the fluid invarigbly
quite limpid, even in Toads perfectly tasteless "and re-
marked how extraordinarily copious must be the secretion
from the Kidnies, if these great receptacles were to be
viewed merely as urinary Bladders. Hence e farther
concluded, that they here form receptaeles for the fluids so
abundantly absorbed by the skin, and only felt doubtful as
to the mode in which the absorbed matter was conveyed

to themy an office in which the Veins, the absorbing powers

L
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of which have been rendered so \'éry. probable by many
modern experiments, may be sipposed to perform arf im-
portant part. The fluid is ejected only in order thaf the

animal may be less”burthened in its flight: and hence

Towxson observed, that it no longer happened when the
animal was sufficiently domesticated, and ceased to be
alarmed when touched. The observation made by him on
the Testudo orbicularis is particularly remarkable, from
which it would appear that these animals possess the power
of taking up water through the anus; inasmuch as le satis-
fied himself that when the Tortoise was placed in water
coloured with Litmus, the fliid subsequently*cjected from
the bladder had the same qualities.

"These phenomena are the more deserving of notice from
the very perfect manner in which they agree with what
has been said of thie repetition of thg respiratory function
in the urinary secretion: for, as in animals which breathe
water, we, find air separated frem it, and collected in a
bladder, so here, in animals that breathe air, water is depo-
sited in another bladder, which water may very possibly
contribute to respiration here in the same manner as the
air contained in the swim-bladder of Fishes; ularly as
thie bladder is here to be considered as an allantois, which
we know to be truly branchial in the embryo of Lizards
and Birds, and as it is esiablished that many Amphibia intro-
duce water into these cavities in the same manner that
inferior animals convey ‘it into’ their branchial cavities.
More than this, the excellent experiments of ScirgisERs”
are enougzh to prove that the fiuid contaived in these cavities
is in no respect urmary, i. . secreted from the kidnies:
he has shewn that the urine in these animals is

by which i
but in the forni%ef a white friable

not scereted as a fluid,

4 (:ll.lilil’{l'; Jnm".’(lr oer I'a’l_'.‘\ir'-'. 'h. il s ‘.‘3- o
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coneretion, which, according to the analysis of Schovrz,
consists of Urie Acid, 94% Muriate of Ammonia, 2; and
Phosphate of Lime, 3.33, =, 7
Lastly, true renal eapsules have not yet been detected
with any certainty in this Class: the organs described as
such in Frogs by somg anatomists we shall consider in con-
nection with the sexual organs.f 3

™ - -

o

Secriox 11  Of the Urinary Opgans in Birds.

§. 672.  On opening the cavity of the trunk in a
Bird, and examining its posterior surface, we find in its
upper half on each side, a sthooth, spungy, bright red mass,
sunk between the projecting bodies of theyertebra and the
ribs, and which we have before learned to consider as
lungs: wa lower half, on the contrary, we find the

- 4 -

+ Some more recent observations made by DrS Davy are inconsistent
with the universality at least of the charactgr here assigned to the bladder of
the Batrachia, as well as with the supposed qualities of its contents, * He
states that in the Bull-Frog (R. tgurina) and Brown Toad (B; fuscus) the
ureters open into the rectum upon soft projeciing papille. The orifice of the
bladder upon the anterior surface of the rectum is large, and so situated as to
be well adapted for receiving the utine conveyed by the ureters, the escape
of which is prevented by the action of the sphincter of the anus. The fluid
contained in the bladder in both these animals, Dr. Davy found to be
strictly urinary, i. e. containing urea, but«in variable proportion; and some-
times, it would seem, 6 much diluted, that it is perhaps not unreasonable to
suppose that a part only of the contents were derived immediately from the
Kidnies, fnd the remainder (by which the renal secretion is diluted) from the
skin, as suggested by Towssox. (Phil, Yrans, 1821, p. i, 95,)—Translator.

. .
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depressions between the boties of the “sacral vertebree and
the rib-like processes of the laeral bony parietes of the
pelvis occnplcd by other smooth and darker coloured messes,
which are the kidnies. (Tab. XV. fig. XIL w.) Hence,
consequently, even in their position, those organs offer a
repetition of the type of the lungs, and by that means indi-
cate the existence of a relation of their function to the
sexual actionss similar to that subsisting between motion and
the respiratory function. The bulk of the organs is still
in this Class proportionally very great, as proved cven by
the consideration of their extent, but still more 0 by a
reference to thelrvcomparatwe weight; a pomt on which

cxpenments instituted by TiEpEMANN® prove that it is

very great in \Vnd'ing and Aquatic Birds, (which are also
distinguished by the sizé of thé liver,) amounting in the
Lapwing to g, in the ‘White Diver'to sy of the weight
of the body; and, on the contrary, in the Falcon, only to
og-  The following may be yviewed as the causes of this
very considerable size ; 1sf, the predominance of the nega-
tive side of the reproductive powers in these animals
generally, as instanced in respiration, as well,as the secre-
tions which form repetitions of it; 24, the m te size
of the lungs themselves, as compared to the extent of the
respiratory passages ?{d the diminished perspiration from
the skin, which, even in Man, is attended by an increased
secretion from the kidnies; 44, the limited excretion of
water Dy the respiratory passages, for even in the greatest
eold Birds do not expire any aqueous vapour.

§. 673. The structure of the kiduies of Birds, as in the
preceding Classes, is still very simple; and the Ureters
here, also, arise by separate radicles from the individual
lobes into which the kidhies are divided, partly by the dis-

* Tieppmans has particularly eglled attention to the two latter circum.-

stances.
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tribution of their vbssels, and -partly by the disposition of
the bones on which they®rest, and by which we find them
divided more particularly into a smaller upper and larger
lower. portion. They are surrounded by cellular structyre,
and, like the lungs, are covered on their anterior surface by
the peritoneum. The, ureters descend at the posterior part
of the pelvis, are evidently muscular, and enter the cloaca
at the edge of the rectum. -The urine of Birds is very
similar to that of Lizards, (§. 671.) and in the same manner
contains so much Urie Acid, Carbonate and Phosphate of
Lime, that immediately after its segretion it assumes a solid
form, and ulually covers the excretion from the intestinal
canal in the form of a white toating, Swhich, when exposed -
to the air, speedily hardens into a’friabl® powder. A'ccord-
ing to Cuvier, the Ostrich and Cassowary alone have the
power of evacuating the two excretions separately ; but in
other species, particularly the Gallinze, when there is an
egg in the oviduct, I have frequently found the termination
of the rectum much distended with foeces, though none had
entered the cloaea, which contained only some urinary
concretions, . .

§- 675 There is ordinarily no trace of ‘a urinary
bladder in Birds, the allantois, which in the Chick is con-
Pected with the cloaca by means of the urachus, being here
’_" general perfectly obliterated. Il? addition to thg kidnies,
we first meet the Renal Gapsule in a sufficiently distinet
form in Birds, though, in proportion to the kidnies, much
smaller than in Man for instance ; (in the same manner
that the spleen was small in proportion, or even wanting,
in the large-livered Mollusca, and alsh #he renal capsules
in relation to the_large kidnies of Fishes and Amphibia.)
These organs are placed between the Superior lobes of the
two kidnies, close to the  testes or ovaria; are for the most
part somewhat lobed, oval, and .of a yellowish-red colour.

.
’ .




Mecker® observed two substances in fhem in the Casso-
wary. , According to TiepeEmany, they are largest at
breeding tipe; whilgt, aecording to TanyexsERG, a blind
progess of theseminal duet is lost in their substance.

®
o .

Secrion IV.  Of the Urinary Organs in Mammalia.

n o ¥

§. 675. Here agein we may consider the human type
as the general standard for the other species of this Class;
and, consequently, ordinarily find a more complicated
internal composition, which we are therefore enabled to
subdivide into several parts; Papillie, which secrete tie
urine ; Infundibula, which pour it inte a common pelvis ;
whence it is conducted by tre Ureters into the bladder,
and thence evacyated by the sexual passages,  There is by
no means, however, any deficieney of approximations to

the preceding formations. The kidnies the elves are dis-
tinguished in the Cetacen by their peculiar” structure,
which most distinctly presents the composition of the organ

o . >

? * Inhis Aas..nd/m.gﬁ ans der menschs wnd Vergl. Anatomie.

4+ This is not the place for discussing the function and character of thesq

organd: I cannot help remarking, hoWever, that much of the Obeuﬁty con.
nected with them disappears, <if’ we allow that u _P‘_-'c“h“f St'('ﬂ'tlor.:, or any
similar definite function, is not indispensably requisite ; and that jt 'is per-
feetly conceivable that the mere existence of ccrtn.m organs Tﬂy have impor-
tant effects in any given system of Organs. -Strlcfly speaking, every part
of the body is a secreting organ, inasmuch as it w-%‘: ﬂ"‘:l Rppropriates to
itsell certain portions of the general muss of Muids. ¥, then, may we nog
suppose thut it is the office of the renal capsules to separate f“lp?rlluous M
terials from the Urinary and Sexua), Systems merely by employing them in ,
their own nutrition ? 3 > ‘Y :

* 2
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by little distinet lobes, asin the preceding Classes, and
appear rather as common conglomerate glands than as
proper compact secretory organs, * Thgy consist,of upwirds -
of two hundred distinet conical-shaped masses, with ghe
broadest end turned outwards, so that HuNTER® compares
the external surface of the whole kidney to a pavement,
cach presenting a tubular structure ‘int'ernally, and termi-
nating in a papilla surrounded by a membratous infundi-
bulum, the united points of which open into the ureter at
the narrow extremity of tlie kidney. Thestructure of the
Kidnies is likewise commonly precisaly similarin the Amphi-
bious Mammalia, (see the kidney of the Seal, Tab. XIX.
fig. XXII.) and also in the Otter and Bear, although the
number of distinet lobes gradually diminishes in them,
whilst thé infundibula no longer ‘terminate directly in the
ureter, but are previofsly united in a pelvis. The division
of the kidney into separate lobes of this kind is much less
perfect in most other Mammalia, being chiefly confined to
the first periods of existence, in Man for instance; the
number of these divisions, which is indicafed internally by
the number of papille, being %it last so much reduced thtt
in animals with claws wg find but a single papilla remaip-
ing ; whence, also, the kidney appears smooth externally,
and of a more globular form. dggto the position of .thc
kidnies, it is to be remarked that in large as well as small
quadrupeds the right is invdriably placed somewhawhigher
than the left.f :
* Philos. Transact. 1757,"p. 413. .
+ In the Cat Genus the depressions left on the surface of the kidney by

. - . -
its imperfect division. into lobes are occupicd by from Seven to nine principal
venous trunks, which increase in size as they converge towards the sinus of

al vein. They resemble,

the organ in order to empty themselves into the 1én; ;
the sinusgs of the brain ; their canal, when lnid open, presenting at the part
® next the kidney anangle perforated by the orifices of veins coming from the

organ, (Cuvigr, Comp. Anal. ¥. .‘22‘.).)—-.7' yansiator.

. .




§ 676. The remaining part of the ‘course of the uretes
is the same in Mammalia as in Man, terminating in a urinary
bladder in all the species of this Class except’ the Orni-
thorhynchi, which offer a repetition of the structure of the
Amphibia, in so far as the Ureters open directly into the
common urinary and genital canal; which leads to the
Cloaca, and, consequently; are only indirectly connected
with the Bladder; an organization which appears to prove
that in these animals, as in Amphibia and Birds, the Allan-
tois (the remains of the Urachus of which form the Bladder
in Mammalia) arises from the expansion of the Rectum,
the Cloaca: whilst, on the eontrary, in other :luadrupcds it
is connected solely with the genital passages. The shape
of the Bladder in® Mammalia presents no very essential
varieties; but its elongated form in several Rodéntia, and
il young amimals, (e g- the Calf)) i5 worthy of notice, as
a proof of the origin of this organ from a portion of the
Urachus. It is in general found small, particularly in pro-
portion to the sexual organs (Vesicul Seminales, Testes,
Ovaria), of which we have instances in the Hedgehog, as
well as sgveral Rodentia. ~(Tab. XX. fiz. VL. d.) The
assertion, that the Bladder is always largerin herbivorous
than in Carnivorous Mammalia has been already contra-
dicgcd by Cuwien, w;xo\qbserves, that its ecomparative size
is regulated mot so much by the kind of food of the animal
as by the greater or less degree of muscularity of the organs
the muscular structure in this as in the other parts of the
body generally predominating in the Carnivora.

§. 677. The Renal Capsules of Mammalia so far agree
with the Kidnies, that, according to Cuvier, they are, in
the amphibious Mammalia, divided in the same manner
“into several little lobes; whilst in the terrestrial species
their shape, either bean-like or more triangular, réSembles
that which the kidnies here most usually present. It is

L
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remarkable; too, that in size there is somewhat of the same
propartion as that existing between the Spleen and’ Liver,
viz. that "the Capsules are found-smaller in proportion as
the Kidnies are more perfectly developed: thus, in the
Rodentia, they are very large; according to CuviEr, as 1
to 8—35, in the Guinea-Pig ; whilst, on the contrary, they
 are singularly small in the amphibious Mammalia, 2s 1 to
150 in the Seal, according to- Cuvier. He found cavities
in them in the Elephant only, though I have sometimes
met such a structure in young Pigs and Dogs. The changes
which take place in the Renal, Capsules in Man occur also
in other Mammalia, they being very large in the feetus,
smaller in the adult, #nd smallest in old age. i

C.  OF Secretions in or near the Respiratory Organs
g themselves. !

§ 678.  ASin other sec}ewry organs, we remarked that
the most important and most essential secretions were. fre-
quently accompanied by others less s0; of wﬁh we have
an instance in the secretion of mucus in the urinary, blad-
der, so also do we observe something similar in the respi-
ratory passages ; of which kind are the perspiration, as it
is called, of aqueous fluid from the skin and lungs, as well
the secretion of mucus in the true respiiatory passages
both of Gills and Lungs. The parts, however, which pro-
duce such accessory secretions are so completely integral
portions «f the greater organs that a precise consideration
of them forms an object of Physiology rather than Ana-

YOL. 11, | s
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tomy, and consequently is unsufted to the present o.cc:wion,
though it might be in several resptfcts productive of intgrest-
ing results, were we orly, for instance, to comparg the'
expired air loaded with wafer in Mammalia with that of
Birds (§. 672.) which scarcely contains any. Consequently
-we can here speak only of some glandular organs; which,
though not the seat of peculiar secretions any more than
the Renal Capsules, yet by their mere growth or decrease
(see Remark on §. 674.) may, and even must, have a very
important relation to the respiratory function, inasmuch as
in different animals, and even in different periods of life,
they undergo important changes correspondifig to those in
the state of the respiratory function. It will be easily
seen that the Thyius and Thyroid are here alluded to.

.-

[}

D. Of the Thymus and Thyroid in the Superior
Classes of Animals.

§. 679. 3"“8" we reflect that the developement of
these two organs in Man is chiefly confined to the earlier
periods of life, nay, that the Thymus appears to vanish with
thé increase of age, it must at first view seem contradictory
that they should be altogether wanting in - the lower
Classes of Animals; that they should be found in some only
of the Amphibiaand Birds; and that they are distinguish-
able with perfect precision in Mammalia alone. This
contradiction, however, in part disappears, if we consider
that in the inferior Classes the limited extent of "RGSpira-
tion dependent on the jess perfect organization of t]e

—

————— e
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respiratory cavities, or rather on theirincomplete distinetion
from the other parts of the body, may be more easily com-
pensated by the farther advanced developemerit and acti-
vity of other organs, particularly the Liver® and Kidnfes; -
an idea which will enable us to explain the formation of
peculiar organs for the’purpose of supplying the imperfec-
tion of respiration during the early periods of the existence
of Mammalia. Nay, even the imperfection of the respi-
ration of the feetus of Mammalia, compared for instance
with the embryo of Birds, may render the existence of
such organs necessary. In Fishes, consequently, there are
no traces either of Thymus oz Thyroid; and though it has
been lately attempted to draw a comparison (of much inierest,
it is true) between the Swim-bladder and Thymus, it by no
means coincides with it, that a close consideration of the
function of the former appears to prove that it performs
a part only of the respiratory function ; that its activity is
undiminished when the aniral attains its full develope-
ment; and that there is not any evidence of any such
antagonistic relation between it and the Gills as that found
between the Lungs and Thymus.

§. 680. As to the Class Amphibia, I find in Frogs
(Rana esculenta) two reddish glands (Tab. XIIT. ﬁg. VI
d.) on each side of the Os Hyoides;™and on the inner side
of the laryngeal pouch, which appear to form a Thyroid,
and which, by their truly glandular texture and colour, are
sufficiently distinguished from the little fatty bodies that
form towards winter, and disappear in spring, and which
have been described by Treviranust as a Thyroid or

* It is in this respect important to observe, how in the Amphibia, and
partly also in Birds, the liver extending considerably upwards in front of the
Lungs, and inclosing the Heart after the manner of a Thymus, appears to
~orrespond to the position of MEOTESE A

s Vermischte Schrifter Anatom. oid Plisiol, Inhalts, by i 5,96,  On the

s 2
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Thymus. Those little bodies <an only be so far compared
to a Thyroid ot Thymus as they are the seat Of an
excretion of phlogisic matter, which their formationl may
pethaps tend to consume : but in other respects they pre-
sent more amalogy to the collections of fat common in
hybernating animals. I find the Thymus very much deve-
loped in the Mud-"T ortoise (T. lutaria), forming a reddish
cordiform body, about half an inch broad, and occupying
the space between the two Axillary Arteries arising from the
ascending Aorta. In Serpents, an oblong glandular body,
lying above the hearf, appears to descrve. the name of
Thyroid or Thymus; and T should probably be justified in
considering of the same nature two half fatty, half glan-
dular bodies, which I remarked at each side of the neck in
a young Crocodile. (Tab. XIL. fig. XIX. e.)

§. 681. In Birds, also, an ambiguous organ of thiskind
has been discovered, viz. two reddish, oval, minutely gra-
nnlar Glands placed at each side of the Trachea, close to
the inferior larynx, consequently at the entrance of the
cavity of the Thorax, and to which no excretory duct has
yet been detected. MeckeL,t who views it s the Thymus,
states that it is chiefly found iu young Birds, and in the
adults of some diving Birds only. TiepEMANN,T however,

-

’

same oceasion M. Trevinaxus asserts that the "Ganglia I have described on
the Sypathetic of Frogs ate merely wollections of fat about the Nerve ; but
a more accurite exemination of my delineation of them might have satisfied
him that I spoke not of those Ganglia on the front purt of the neck, but of the
superior “arge ones placed on the Tntervertebial Nerves of the Brain and
Spinal Marrow ; (see p. 180 of my Essay on the Nervous System. ) of which
‘WEBER, also, (Anal. Comparata Nervi Sympathici, p.'41,) has demonstrated
that they belong chiefly to the Sympathetic Netve.

4 In his Abhandl. a. d. Mensch. w. Vergl. Anat. w. Phys. Halle, 1806;
and the 4th volume of his Transt. of CUVIER’S Comp, Anat.

{ Zoologie, b. ii. 5.688. T can so far confirm his suspicion us to the
existence of this organ in the Coot, thet I have myself there found & glandu-
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asserts, on the contrary, that ‘he has found the same organ
in ether species, (Fulcofis, Herons, Bustards, Doves, Mag-
pier, Starlings;) whence, and also from its sitnation in the
vicinity of the vocal organs (the inferior larynx), he agrees
with BaLraxtt in considering it as the Thyroid. Itis by

no means impossible-that here, as well as in Serpents or .

Crocodiles, a single mass may unite in itself the character
‘of both organs. -

§- 682.  As already mentioned, it is in Mammalia that
Wwe are most precisely able to discover the existence of these
two organs.  Tlirst, of the Thymus: it appears to be almost
exclusively peculiar to the foetus in this Class; and in adults,
to exist in the natural state, according to the excellent
researches of MEcKEL,* in those instinces only in which
respiration is occasionally interrupted for a shorter or longer
period ; consequently in those species which dive, burrow,
or hyhernate; of this kind are the Liybernating and burrow-
ing Rodentia, the Weasel, Mole, Hedgehog, Bears, Otters,
and probably all the amphibious Mammalia, being distin-
guished by the permanent, or at least long continued,
existence of a Thymas, occasionally of very considerable
i sometimes ascending high in the neck, or divided
into several lobes. Asto the Thyroid, it appears to be
common to the whole Class, inasmuch as Cuyier has found
it even in the Cetacea, where its existence was denied by
Huyter. It is remarkable, however, that in the Porpoise
as well as the Seal it resembles the lateral glands near
the inferior larynx of Birds, in being formed of. two per-
fectly distinet halves,—a separation which exists also in
many other Mammalia, e. g. the Elepharit, Solipeda, Dogs,
Cats, Bats, and several Rodentia, at least in the adult

lar organ in the same situation, though smaller, of a more globular form, and
Ly
i more yellow colonr.
b
v Loc. citats

o
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animal; for in the feetus, ér young afimal, the organ is
either larger, or forms but a single mass. The two halves,
however, are connected, "even in the adult, by one or 4
- morg transverse portions, in Apes, Bears, several Rodentia,
and Man himself; on which point we may remark, that
in the latter this organ is propertionally of greater
extent than in other Mammalia, which serves as a
forcible argumient for the opirion of those who think it
probable that its function is intimately connected with the
formation of the voice.
'§. 683. A retrospect of the history of all the secre-

tory organs just considered will readily convince us that \

in Man we can here no longer discover the same pecu- ¢
liarly perfect devélopement as in most of the organs }’
before examined. But though in this respect he does ;

not possess the same pre-eminence, yet it merits a par-
ticular consideration, that it is precisely in those organs,
which, as puarely vegetative, are completely opposed to
the ‘influence of the Nervous System, that Man is scarcely
essentially distinguished from other Auimals.

o,
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Cuavrer HL  Of the Vascular System.

. § 684, In what has preceded we have traced through
the series of Animals the developement of those organs, by
means. of which either extraneous materials are taken into
the body in érder to be assimilated to it, or internal organic
materials are either absolutely excreted, or secreted in sub-
servience to particular purposes. In the same manner that
the Orgaas of Sense and of Motion required to be united
by the Nervous System, so here the existence of these
two functions usually renders necessary an intermediate
member,—the Vascular System. Consequently, its di".i‘
stons or subordinate ‘system's must present themsel.ves m
more various forms in proportion to the tnultiplication of
their points of contact with other organs; in other words,
in proportion to the increase in the complication and per-
fection of the animal organization at large. Whilst, for
instance, we find in Man a peculiar system (Lymphatic)
for the absorption of extrancous and of internal organic
materials, as well as a system (Sanguincous)_‘for the uni-
form distribution of fluids to all parts of the body, which s
- again subdivided into the Arterial and Venous Systems,
and also into a greater system circulating fluids throngh
the body in general, and a lesser system for the circnlation
of the same fluids through the respiratory organs; in the
inferior Classes, on the contrary, thege systems are much
o less varjously developed, and more particularly the Animals
Without Brain or Spinal Marrow differ from the superior
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Classes scarcely lessin their Vascular System and fluids than
in their Nervous System. . .
. [

-~

A. Vascular System in Animals without Spinal Marrow
and Brain.

§. 685. The most important peculiarities characterizing
the Vascular System of the three inferior Classes of Animals
consist, lst, as regards its formation, the absorbing vessels
not bemg ;apparently distinet from those which distribute
the fluids; nay, the Respiratory not being distinct from the
General Circulation, or the System {Arterial) which distri-
butes the fluids not distinet from the System (Venous) by
which they are brought back again: 24, as regards the
mass of fluids, which, being ordinarily merely lymphatic,
and flowing in vessels, or even stagnating in cavities of the
body, keeps up the constant mtorchnnge of organic ele-
ments. We might therefore correctly institute a comparison
between, the system which in the superior Animals may be
called the lowest, viz. the Lymphatic, (so similar in many
respeets to the system of sap-vessels in Plants,) and that
W 9'1’[ e sole system of the inferior gradations of the
zdom; nearly in the same manner that a similar
1 was instituted  with the Ganglionic System s
ls the Nerves. For, as the Ganglionie System has
morol portanco in these than in the higher Classes of
Animals, so also is this form of the Lymthnc System more
developed in the oiie than in the other case. It is not
merely that the single klml of vessels found in thé lowest
mlr'muatwns constitutes a( once the .lgon[ in dbsorptwn

ﬁ L
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and excretion, (whilst in the Lymphaties of the superior
Animals there is ordinarfly only a retrograde motion of
fluide to the central points,) but -also the increase in-the
perfection of the internal structure of such organizations is
accompanied by a division of those vessels into subordinate
systems for distributiug and for returning the fluids, as
well as for exposing them to the influence of Respiration,
and by the formation of central organs (hears); the whole
thus approximating more and more closely to the blood-
vessel system of the superior Animals, and ultimately
differing from it in this respect alone,—that it includes
absorption, and ordinarily conveys colourless lymphatic
fluids only. Henee, also, we have here again the same
state of circumstances as in the Nervous System; @tere we
found that the chain of Ganglia of the inferior Animals
presented the relations both of Brain and Spinal Marrow,
differing in this respect only,—that it was placed on the

il.)dominal surface, and that there was not any Sympathetic
aNerve,

£

Secrion L Vascular System in 2001»@;6- .

. N wa

§. 686. Comparative Anatomy has hitherto been as li&l_e
able to trace the existence of a Vascular as of ?;NCI'V&IS
System in the lowest species belonging to this Class.
In Infusaria, Polypes, as well as in the inhabitants of
Corals and Sponges, the uniform gelatinous (primitive
animal) mass alone suffices to keep up' the constant change
a of conrposition, by its uuiversa! impregnation with fluids,
produced by mere elective attraction and repulsion depen-
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dent on organic laws.* In the Meduse and Echinodermata,
on the gontrary, we discover defirfite canals for the passage
of fluids in the interior pasts of the body; the vessels of the
Meduse deserving a particular notice, inasmuch as we shall
find their formation subsequently repeated in the Ovum of
the superior Animals. From the gastric sac, as from a
Receptaculum Chyli or Heart, radiated and considerably
ramified vessels (Tab. L fig. IX. A. e d.) proceed towards
the margin of the body, there to empty themselves into a
cireular vessel (d.) : of which we may observe, that it might
be considered as an extremely, simple rudiment of the great
cireulation of superior Animals, in case we view the radiating
as chyliferous vessels. In the Echinodermata, also, there are
several trices of pgc’illiar vossels for the diffusion of fluids.
Covienr has deseribed vessels, in the Holothuriwe for in-
stance, which are evén distinguishablé into those that dis-
tribute and those that return the fluidst §

* The part formerly described as u heart in the Wheel-animal is, in fact,
the stomach ; but if w more complicated structure actually exists in this little
animal, (for it is siid to have cyes,) we may ask whether it should not be
considered as a microscopic species of Mollusca ? 7

7 Comp. Anat. vol. i. p. 255. In & more recent work (Le Régne Animal
t. iv. p. 6,) he says of the vesscls of the Echinodermata generally, * Une
» sorte da sys vasculaire, i i I8 verite ne s'ctend pas & tout le corps,
« entretient une communication avee diverses parties de 'intestine et avee
“ Jes orgunes de la respiration.” .

+ 'Tn the Holothuria ulose, wWhere there are three folds of intestine, the
middle fold has wlong one of its sides s vessel, which becomes narrow ut
extremity, reeciving o great number of short branches from & vessel to be

iulﬁmnonlly deseribed, mLuI'giving off otliers from the opposite side, which
sulnlivide considembly,'nnd then tnite into n certain number of vessels, which
by their junction form unother trunk.  The net-work‘pmducod by this sub-
disision of the branches of the first vessel before they unite to form the
. second, is intimately intermixed with the ramifieations of an arborescent intes-
tine, opening into the cloavi, el ap, caring to form a respiratory organ. The
first vessel, thercfore, 15 & Dulmorary Artery, receiving the blood from the

il ™
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SecrioN Il.  Vascular System in Mollusca.

»
A.  Acepruava.

, “

§. 687. The very distinct developement of the respira-
tory organs in this whole Class, and even in the first Order,
is accompanied by a corresponding oxtent of developement
of the circulation, which is ordinarily already carried on
according to the same laws as in the superior Animals, and
evenin Man himself. Among the Acephala the Vascular
System appears' to be least perfectly evolved in those
instances in which there is a branchial cavity in part be-

body in onler to transmit it to the respiratory organ. The second great trunk
is divided into four large branches united by a transverse braich.
Two of these branches receive the blood from tha respiratory organ,
and run parallel to the frst trunk, the, intermediate space being occupied
by the ramification, of the vessels connecting them. These two are a kind
of Pulmonary Veins, coiz'veying the airated blood into the othertwo branches
by means of the trausverse eanal, and by their extremities, where there is &
visible communication. The other two branches, consequently, are aortic,
proceeding along the first fold of intestine, L= furnishing it with bood. by
means of numerous little urteries, which penetrate its substance directly.
The superior branch having reached & certain height, bifureates, inprder to
form a circle around the (Esophagus, which gives off five branches following
the direction of the fleshy mass of the mouth, and distributed longitudi-
nally upon the general covering of the body. The blood is retsirned from
this covering by veins situated within the mesentery, and also by & trunk,
which appears to form a kind of Vena Cava.  The lacter is formed by four
principal branches connected by a transverse eanal: two of those branches,
situated along the first fold of intestine, receive i's blood, whilst the other
tWo transmit it to the pulmonary vessel by meuns of the little branches
mentioned at the commencement of this deseription.  (Cuvier, Comp.
Anat. iy. 115,). Translator.
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longing to the intestinal canal, e. g. in the Ascidize; at least
“in a _large species, very gimilar to the A. microcoswus, I
observed merely a membranous cavity at the fundus of the
mascular sac, (Tab. IL. fiz. L o.) which appeared calculatéd
for receiving the fluids of the body by meuns of some
branches from the liver, and to déstribute them to other
parts by means of a canal running on the dorsal surface.
(q.) In tke remaining Acephala, possessing branchial
Jaming, the veins of the body convey the blood into the
branchial vessels, whenee it is again returned to the heart
by means of branchial veins,,and thence distributed through
the body by one or more arterial trunks. The form and
position of the heart, however, . vary materially in the dif-
ferent Species.

§. 688. In the Teredo the Heart, according to HoMe, *
is situated on the dorsal side,+ and presents two Ventricles,
(Tab. 1L fig. XV. £ £) which receive the branchial blood by
means of two auricles, (. e.), and evacuate themselves into
a dilatation at the commencement of the Aorta. (g.) The
Brachiopoda, €. g. Lingula, and also the Genera Arca and
Pinna, have, according to Cuvien, a sepagate aortal Leart
for the branchial blood of each half of the body. In the
Oyster the heart is placed between the liver and “the muscle
that .closes the shell, and extends from the back forwards
towards the gills. In the Acephala, which have two similar
(symmetrical) shells, ¢.g. the River Muscle, the heart is
situated on the dorsal side below the hinge (cardo), within
a thin sac, through which it may be clearly seen pulsating
in the living illlimi'll when taken out of the shell. (Tab. IL.

* Philssoph. Trankact. 1806, p. 15%

+ This position of t.ht'u”t’drt on the dorsal surfac® is altogether peculius to
Animals without Brain and Spinal Marrow ; and, togetber with the: situg.
tion of the principal nervous "Uu_k on the ubdominal suriace, ifdicates .the
preponderance of the vegetetive sffuctures.
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fig. XL c) Itis there of an orange-yellow colonir, oblong,
(fig.XIIL ¢.) terminating anteriorly and posteriorly in
artetial trunks, and possessing powqrful muscular fibres.
The two auricles, which receive the blood from the gills,
are placed on cach side of the heart, and composed of very
thin membrane. (Fig. XIIL d.d.) I have already (§-
437.) mentioned the remarkable fact in the organization of
these Bivalves, that the Réctum passes through the centre
of the Heart. It is worthy of notice, also, that the Tere-
dines, according to Hoye, possess red blood, whilst the
fluids contained in the vessels of other Mollusca are clear
and serous.

B. GAsTEROroDA.

§. 689. Tere, also, there is a double cireulation ﬂ.r.ough
the body and through the lengs, though the Heart is inva-
riably single : its form and position, however, are diﬂ'el'f“t,
the latter being regulated by, the situation of the X'ES!)II‘O.-
tory organ. ~We may deseribe as instances the disposition
of the Vascular System in some Species. In the Helix
pomatio, where the Heart and its principal vessels have been
pretty accurately described and depicted by SwaMMERDAM,
and which is one among the many Gasteropoda of which
the Anatomy has subsequently been so well investigated by
Cuvier, in the Annales du Muséum, the Heart is placed
within a delicate Pericardium to the left side, and behind
the pulmonary cavity, between the latter and the Liver.*
(Tab. IIL fig. II. m.) The thin blueish milky blood

arrives by means of a capacious pulmonary Vein and a

* A position, consequently, which is precisely the same as that found in
the superior Animals.

o
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roundish Auricle (fig. TIL i. k.) at the muscular Ventricle
(1.), which is rather triangular ahd provided with Vidves :
and is 'tlnen;;e distributed to the rest of the body by rfeans
of an Aorta somewhat dilated at its origin. The blood is
brought back by two Vene Cave, a larger one following
the concavity (fig. IIL f. fig. I. k), and a smaller one
(fig. I1I. g.) rum_ling along the convexity of the convolu-
tions of the bady : the two #re connected by a c:mal-of
communication (h.), from which the Pulmonary Arteries
arise, ramifying minuteiy on the inner surface of the lungs,
and ultimately terminating in,the Pulmonary Veins. :

§ 690. When the Respiration is performed by Gills,
the Heart is usually situated immediatly behind them, as,
for instance, in the Aplyéiae; where, according to CuviEr,
the Vascular System in general presents many peculiarities.
There are here at the sides of the ‘body two strong and
muscular venous (Cave) trunks, that open into the cavity
of the abdomen by peculiar orifices, which are, probably,
absorbing apertures, supplying the defieiency of a distinct
Absorbent System. The two trunks unite to form the
Branchial Artery, from the extremitics of which the Blood
is conveyed, by a Branchial Veip, first into the Auricle
(Tab. II1. fig. VIL x.), then into the Ventricle (y.), and
is thenge again distributed by a principal trunk dividing
into the Hepatic Artery (b.*), the Gastric Artery (b.), and
the Aorta (z.) At the root of the latter is placed a pecu-
liar double Pecten, which is filled by injection from the
artery, and again returns its blood to it.  In the V iviparous
Snail, the Heart is situated in the same manner between
the Gills and Liver. (Fig. X. k.)

| U—




B C. -Cepuarowona,

§. 691. The Organs of Circulation in the Sepiw differ
from those of all othes Mollusca, in presemm«r a greater *
number of central cells or Hearts than any other animal,
viz, three: of these, one (the Aortal Heart) corresponds
to the single or double heart of other Mollusca, whilst the
other two (Pulmonary) serve to propel the genefal mass
of blood into the branchial vessels. In the Cuttle-fish, for
instance, (and with slight variations in the other species,)
the principal trunk of theVeins of the body descends from
the head and divides into two branclies distributed to the
Gills, présenting in this situation an erganization which
appears to correspond to that of the Venm Cave in the
Aplysie; the Veins being provided with numerous glan-
dular appendages which communicate with those vessels,
and probably absorb fluids from the cavxty of the abdomen.
(Tab. IV. fig. XVIL d.d.) The venous trunk on each
side terminates by means of an orifice furnished thh valves
in a Branchial Heart, (b. b.) which propels the mcrely
serous blood through a Branchial Artery into the Gills,
whence it passes by the Branchial Vein (e. f.) o= each
side, (which presents a slight dilatation,) into the Aortal
Heart, through an opening furnished with Valves- The
Aortal Heart itself is powerfully museular, is placed trans-
versely in the body (a.), and sends upwards a principal
arterial trunk (g.), which has a dilatation at its root, is dis-
tributed to the different parts of the body (fig- IL. s. t.),
and in the Head, forms a Circle, like the Nervous System,

around the (Esophagus,

-
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“Sscrxox 1. Vascular System in the Articulate.
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3 A. VErmes,

§ 692. As regards the Vascular System, the Intestinal
Worms are circumstanced in the same manver as Zoo-
phytes, viz. there are either no traces of any Such, as, for
instance, in the Hydatids, or, there are some ecanals in the
interior of the body, as in the Twniz, which, however,
appear to be rather ramifications of the Intestinal Canal
than vessels; nay, the extraordinary absorption by the
external surface in all these animals, already noticed
(§. 448. 444.), appears to be’ the consequence rather of
immediate impregnation by fluids than of the action of
peculiar absorbent vessels. It is otherwise in the extrane-
ous Worms, where there is riot only a distinct, though in
many réspects still very imperfectly understood, Vascular
System, but also .a red-coloured fluid or Blood: In the
Leech,, for instance, there are two larger, serpentine, and
distinetly pulsating lateral vessels, (Tab, V. fig. VIIL h.
X. a.) and a smaller, central dorsal Vessel; of which the
former, acoonling. to CUVIER, appear to be a venous, and
the latter of an arterial nature. There is no trace, how-
ever, of distinct central organs; nay, according to THOMAS+
the blood does no® appear to move in any regular manner,
but sometimes backwards, and sometimes forwards, which,
however, I am the less inclined to believe, as I have suffi-
ciently aseertained from the observation of living Earth-

+ Mémoire pour serv s a ' Histoire des Sangsues.
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worms, how easy itis to make -a mistake, and how fre-
quently the motion of therings of the body may lead us
to imagine that the blood moves sometimes backwards
and sometimes forwards in the same vessel, though such is
by no means really the case. How minate and numerous
the ramifications of the yessels are in the Leech, is provéd
by the multiplicity of the branches surrounding the nervous
Ganglia. (Tab. V. fig. X115 >

§. 693. The Vessels already alluded to in the Earth-
worm are more distinct than those of the Leech. Init I
find three principal Vessels stretching through the body, a
superior one, ‘probably arterial, (Tab. V. fig. IV, a.) and
two inferior, of which the,largest may ‘be considered as a
Vena Cava, whilst the other smallér one; placed below it,
and of a more brilliant red colour, appears to be the Bran-
chial Vein, which, probably, receives the blood conveyed
to the respiratory vesicles by branches of the Aorta, and
"."ermixes it with the rest of the venous blood at the ante-
tior extremity of the body, where the superior and inferior
lfunks communicate. The connection between the supe-
rior and inferior longitudinal vessels is particularly remark-
able, from the circumstance that it is effected by medns of
circles of vessels around the (Esophagus, (again reminding
us-of the Nervous Circle around the same part,) the cigcles
each presenting several l:enrt,-shaped"dilntations, (Tab. V.,
fig. IL. m.m. m. fig. V.) which, however, rather give fhem
the appearance of Lymphatics contracted at the valves and
dilated in the interstices, than actually represent the form
of the Heart of superior animals. According to CuviEg,
there is a similar, though somewhat more complicated,
Vascular System in the Lumbricus marinus : according to
Oxkex,* however, the blood of the Branchial Veins on each
side, placad close to the Vena Cava on the abdominal sur-

v Lis, b i b 4. 470,
VOL, I1. Sl
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face, is poured at the anterior part of the body into two
Auricles, and thence into two Ventricles, which send off
Arteries hoth upwards and downwards, and then urite to
form a central longitudinal vessel closed superiorly and

inferiorly.*

S 84
B. CrusTacea.

§. 694, It is particularly. in the Branchiopodous Crus-
tacea, ¢. g. the Squille, that the central organ of Circula-
tion approaches most closely to, the elongated Heart lying

# In the Lumbricus marinus, a large vessel is stretched along the back
between the branchiz on each side, diminishing in size at both extremities.
It transmits its contents i»y its anterior end, and reccives 15 lateral vessels
on each side, viz. one from each of the branchie. These vessels correspond
to pulmonary veins, and convey the blood from the branchiw into the great
vessel, which becomes distended !gw.he contraction of those organs. A cor-
responding numbe. of vessels convey the blood to the branchiw, though all
of them do not arise from the same trunk.  The nine first are given off from
a large trmk situated upon the intestinal canal, imrrediately below that
already described. The others arise from the posterior part of a vessel
parallel to the two former, but situated below the intestinal canal.  ‘The two
great longitudinal trunks, therefore, send the whole of the blood contained in
taem to the branchie alcue, performing the office at onee of Vene Csvie
and Pt'xlmonary .Al‘(el"ie?, for su:fh of their 'limuchu': us do not proceed to the
branchie are veins which receive the Bood from ull parts of the body.
These branches of the Venn Cava expand in & very regular manner on the
yellow surface of the intestinal eanal, with whiclh their purple colour forms
a beautiful contrast,  They arise primarily from two vessels arranged at the
sides of the intestinal canal, pcrfom‘iﬁg the office of Aorta, and communi-
cating at the Jower part of the (Esophagus with the great Pulmonary Vein
first deseribed : ot the point of communiention is o swelling which presents
more distinet motions uf dilatation and contraction than the rest of the Sys-
tem, and which may in some respects be eonsidered as @ Heart, though its

pnrictu.s are not tl'nickcr than (ose of the other vessels. (Cuvieg, C"”’I"
Anat, ivi 411 )—Translator, ¢

N
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on the back of the "Mollusca, or to the Aorta stretched
along the back of Vermes, the Heart itself being here little
else than an Aorta extended along «he back, receiving is
blood from the Branchial Veins and propelling it into the
other parts of the body, It is thence collected intoa Vena
Cava placed on the abdgminal surface, and from it passes
again into the Gills, the mode of Circulatiorf, consequently,
being here the same as in the Mollusca. In the true Crabs,
the Heart is more rounded; in the Cray-fish, it is fringed
at the margins, is placed immediately below the dorsal
shield, (Tab. VI. fig. IX. fig. IV.a.), being distinetly seen
to pulsate wheéh it is removed, and sends off several Arte-
ries both forwards and backwatds. (Fig. IV.b.¢.) The
substance of the Heart is distinctly museular, though'still

very soft:«the Arteries are delicate and perfectly trans-
parent tubes. b '

C. IxsEcra, ?
§ 695. It ig in those Species only where the respiratory
apparatus differs but little from that of the Orders hitherto
considered, that we find a distinct Vascular. System capable
of keeping up a Circulation, e. g. in the Arachnida, which
approach in so many particulars t6 the Crustacea. In
Spiders, as well as Scorpionsy the investigations of CuyIER,
MeckeL, and TrREviraNus, have shewn that the Aorta-
like Heart extended along the back, (and of which the
pulsations may be seen by the naked eye in those Spiders
which are not covered with hair,) gives off.seyeral vessels,
of which some are constantly connected with the Branchize,
and others with the (so called) adipose Bodies, (Tab. VIL.
Afig. VII.ab.) though the actual mode of Circulation can-
not be discovered with any cér{ainty on account of the
)

-
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extreme delicacy of the vessels. If we may trust to ana-
logy, however, it must agree pretty closely with that, of the
Crustacea. % >

. §. 696. Asto other Insects, though some of the older
anatomists have supposed that they have observed vessels
and a Circulation in particular instances, all the more recent
observations agree in denying their existence, and in the
supposition that the fluids of the body permeate the internal
organs without being contained in vessels, which perfectly
accords with the manver in which the Trachez convey air
to every point of the. body, as well as with the peculiar
forms of the secretory organs. (§. 648.) One vessel, how-
ever, still remains, and by its evident pulsation, as well as
by the absence of all communicating canals, has given rise
to the most various suppositions. It is placed along the
back, in the same situation where a true Aorta-shaped
Heart presents itself in the preceding Orders, and even jn
the Arachnida; and, consequently, has received the name
of the Dorsal Vessel. Inall the Insects which have been
examined with regard to this point, it presents jtself as a
thin membranous canal of uniform size, except that it js
somewhat contracted at its extremities, and. that by its pul-
sations, (greatest, according to Lyoxxer, at the lower
extremity,) it somcti_n;es appears as though it had alternate
points of contraction, and was on that aceount described
by l}lu.l:u;m as a' Serl“ of Hearts. The very minute
ramifications of the Lrachem which surround this canal on
each side deserve notice, (Tab, V]I, fig. XIIL) as well as
its attachment to the back by peculiar hundjes of muscnlar
fibres. The Dorsal Vessel is found iy a1 stages of the
developement of Insccts, though, #ccording to the excellent
investigations of . MARCEL DE Sernes, ¥ jis diameter js less

¢ Magasin Encyclopedique da _'\Tu.x.m. Mai, Juip, .Scpt. Wi .
‘w6 g peatione sir les Usages dw Viisseau Dorsal,” Obo

- -
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uniform %in the perfect Ingect "than in the Larva. He
states, also, that the Muscles and Trache® appgar to
have®more influence over its motidn than the Nerves; dnd
moreover, that the organ is so little essential to life, that
Caterpillars, for instance, when it is removed, or when its
contained fluid is coagulated by Muriatic Acid, continue,
nevertheless, to live and breathe: whil.s't, on the contrary,
Spiders and Scorpions die when the Heart is femoved. It
still remains to be determined whether this organ have any,
and what, definite function; or whether it should not’rather
be considered as a remain of an earlier type of formations,
gradually losing its functions in these organisms; an idea
which is rendered not improbable by the observations above
alluded to. Tam butlittle inclined, however, to agree with
the suggéstion of M. pE SerrEs that it is the secretory
organ of the Adipose Body, inasmuch as it is contradictory
to suppose that a canal should absorb fluids by its parietes,
and then exude them in the same manner, but in a different
form; besides, that as the character of those bodies is that
of chylous masses, it is more probable that they are secreted
by exudation through the parietes of the Intestine,

Remark. In my Essay, on the Nervous System, p.'75, 1
have alluded to the remarkable circumstance, that the
embryo of the superior Animalg presents, in the-same
situation as the Dorsal Vessels of Insects, a similar
canal, impervious at tlie extremities, and containing
a fluid in which nervous fibres are subseqneht.ly
deposited, converting it into the Brain and Spinal
Marrow; and on the same occasion noticed, that in this
view the Dorsal Vessel, the fluid of ‘which appears to
be prevented only by the continued pulsation from
becoming solid, (which, according to Serres, it doeg
wlien acted upon by Murziatic Acid or GalvaniSm)
may be considered as a prctotype of the central Ne’,_
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vous System.  But that the Dorsal Vessel i§ actually

in point of function a Brain and Spinal Marrow*is as

little 4o be coneluded from these propositions ad that

« when, for instance, we viewed the black spot in the.
compound Eye of Insects as a prototype of the pupil,
(§- 117.) wg should therefore necessarily conclude that
it actually was a pupil. Nor is it hereby rendered
Jess untenable that the Porsal Vessel should be deve-
loped in the series of Animals so as to form the Heart
or Aorta, unless'we should be content to range the
organization of Imsectsebelow that of Worms. (Comu
pare MeckeL'y Archiv. b. i b 1, . 15.)

- . . L

B. Vaseular System in Animals with Spinal Marrow
and JBrain.

" § 697, The Vascular System of the four superior Classes
of Animals is distinguished from that of the inferior in the
same manner as the Nervous System; viz. partly because
bejng® essentially subgervient to the successive change of
materials, it attains a higher and more absolute degree of
centriitys these Classes all agrecing in possessing a single
Heart, an organ which presents the highest point of deve-
Jopement of the Vascular, as the Brain does of the Nervous,
System and Wl:icll; consequently, exerts the same influence
over the system to which it belongs, as the Brain does over
the Nerves: partly; because the position of this Heart is
regulated nearly as much by the situation of the nervons
central organ as by tha of the respiratory organs, thee
Heart corresponding to thé former in this respeet, that inva-

)

r .
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viably in the lower .Classes, and- in the feetal state of the
higher, it issituated at a point of the anterior surface corres-
ponding to that of the posterior, where the Brain presents
jtself.* This whole division of the #Animal Kingdom is

‘farther distinguished by the red colour of the blood, and®in

the two higher Classes by its considerable warmth; and
farther, in this respect also, that the Vaseular System, in
addition to the circulation through the respiratory organs,
which existed even in some of the inferior /Animals, pre-
sents a partial circulation through the Liver, where the
venous blood returning from the assimilative organs is again
distributed, (precisely as all the vénous blood was distri-
buted through the respiratory srgans in-the Mollusca,) and
thence again conveyed into the common Vena LCava.
Lastly, we find also a perfectly distinct Lymphatic (absor-
bent) System, containing a clear fluid representing that in
the vessels of the inf,egfor Classes. The general type, how-
ever, undergoes many variations and gradual approxima-
tions to completeness in theindividual Classes, which ye
shall next proceed to consider. o

o

< 3 .

SectioN L. Paseular System in Fishes.

o

(@.) BLoop-VESSELS.

§. 698. The circulation of the Blood fn Fishes may be
compared with tlut of some Worms, ¢, g. the Earth-worm,

* Where the Brain bends forward s0 as to occupy the upper point of the
body, the heart is necessarily placed below] rather than in front of it.
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(§. 693.) in so far as liere,«also, the véins are collected on
the abdominal side, where theypour their blood inta the
Heart; from which it is then propelled round the (Esoplmgus

throngh numerous circles of vessels* ramified on the bran-
chial arches, and thence again returned to the commence~

ment of the Aorta. Consequently, as the Heart here
propels the blood immediately into the Gills, it has often
" been considered as merely palmonary; but with as little
reason as if, When an arterial trunk is tied, and the circula-
tion kept up by collateral branches, we should consider as
Arteries those lateral ramifications only which arise above
the ligature, and view those which carry the blood into the
trunk below as Veis. Confequently, as other anatomists
have diready remarked, tlie Heart of Fishes, asis invariably
the case when there is but one, is Aortal : it is remarkable,
however, that the blood is here oxygenated in ramifications
of the Adrta itself. In the Osseous Fishes the Heart is
situated in the laryngeal region, immediately below the
head, and external to the thorax formed by the branchial
arches and their muscles: it is contained within a delicate
Pericardium, which forms a ditplicature with the Peritoneum
inferiorly,’ by which the Heart is separated from the abdo-
niinal viscera, and particularly from the neighbouring Liver.
(Tab. IX. fig, XVIIL a.) The size of the Heart js here
' so inconsiderable, thaf, according to TrepEaanxt it is
but from 53y to ;1 of the sweight of the body, whilst in
Man it is ;5 ; which, ‘on the one hand, well agrees with
the smallness of the Brain, (though the Heart is never-
theless ordinarily much larger than the Brain,—in the
Sturgeon more than a hundred times,) and on the other, is

* These circles of vessels, which in the Amphibilt are converted into g
single one, remind us of the circles of vessels in the Sepiz. - (§- 69!.) 3

1 Anatomie dex I'Zu‘l;.}ricns. Landshut. 1809, 4to,
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connected with the modemte quantity of blood and smaller
namber of vessels in these cold-blooded animals. =

§.%699. The Heart itself consists of an Auricle andl a
.Venmcle ‘of which the former has but thin parietes, gnd
appears of a dusky colour, receiving the venous blood from
the body by several venous trunks collected in this point,
and usually situated bebind the \'entncle the latter, has
thick parietes, and is generdlly of an oblong shape.* The
return of the blood from the Ventricle to the Auricle is
generally prevented by two semilanar valves, (Tub. X.

. fig. V1. a.) and from the formerit is.propelled into an aortal

trunk dilated at its origin, at wluch point there are gene~
rally two emilunar valves, (fig. VII. a.) but in the Carti-
laginous Fishes a greater number; in "the Sturgeon, for
instance, I have found three rows, each containing three
valves. (Fig. IV. h. i. k) This aortal trunk divides in such
a manner that branches go off on each side to the under
part of each branchial arch, (Tab. X. fig. V.) and after rami-
fying through the Gills, re-unite at their upper part, or at
the base of the Cranium, in the commencement of the
Aorta which runs along the vertebral column. The aortal
trunk thus again formed, in the Carp immediately passes
through the hole of an inferior spinous process of the
Occipital Bone; then, as in most Fishes, runs throvgh the
abdomen behind the kidnies, sendwg off branches to the
neighbouring parts; and, lustly, enters the canal formed by
the inferior spinous processes of the caudal vertebre: in
the Sturgeon, on the contrary, the membranes of the Aorta
are lost under the vertebral colamn, and the blood passes
through a tube formed by the cartilaginous substance of
the Spine. There are. deviations from this type in the
Cartilaginous Fishes, both as regards the Heart, which is

* A second and perfectly closed Ventricte has lately, but m«.orrccny, Bors
aseribed to the Heart ol' Fishes.
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generally proportionally l'u'ger tlmll inthe Osseous [ishes;
and the greater number of valves; thus, according to
g b anmth the Raja rubus® has three valves at the vepous 4
onﬁce of the venmcle, and five rows, each cogtammg threc
valves, at the bulb of the Aorta. The Gills, too‘; being
placed farther backwards, (§. 593.) the Heart i farther
removed from thé Head, the number of circles of vessels
from the Aorta corresponding #o the greater number of the
Gills, viz. in Rays and Sharks five, in Lampreys seven.
The Heart of the Lamprey Lias many peculiarities, being
inclosed within a perfectly cartilaginous Pericardium at

the extremity of the ‘elastic branchial appdratus, (Tab. -
VIIL fig. IV, B. 19.) and*conpected to it asswell by a ) 1
kind of suspensory” ligament as by strong tendinous fibres; 7

a mode of connection which exists also in other Fishes,
e. g. the Sea-Wolf and Conger Eel. HaLLER} quotes
Varsanv4 for the existence of glands in the Heart of the

Sturgeon pouring a black fluid into the Ventricle, wlm,h
however I have not met with.

: 1
(b.) Lvsruarics,

a .
§. 700. The absorbent vessels brmgmg back the fluids
from the various parts- of the body in Fishes, and first
described by Hewsox,f, are distinguished, according to
him, from those of Man in_ the following particulars :
though forming numerous plexuses, they do not presegt any

e

» I findit the same in the Heart of tbe Smrgegn (Fig- 1V ¢)
t Element Plys. t. i p. 354,

t An Account of the Lymphatic, System in Fishes. Philos. Trans, 1769, .
p. 204 ’ .
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glands; fliey have not any yalvés, so that tlhiey can be in-
jected from the trunks, two points in which they evidently
appear to gpﬁroximate to the Vasulag System of the irife~
rior Clnasea, ‘in the Cod, and probably in other species, they
form a peculiar beautiful net-work between the muscular
and mucous coats of the intestine, into which the absorbed
chyle ap'ﬁe%rs to be first carried; they are united ina large
Receptaculum Chyli placed on the right sid¢ at the upper
end of the Stomach, from which the lymph is conveyed
by plexuses, and ultimately by a finé orifice into the jugular

vein. A " .°

. L ]

Secriox II.  Vascuar System in the mnplz.ibid.

(a.) Broop-VESSELS. =

§- 701, The Class Amphibia, as regards cirenlation,
approximates to the preceding in the follawing particulars:
1st, in the imperfect oxydation of the blood, though arising
from other causes than in Fishes; 24, in the low tempéra~
ture of the blood (cold-bleodedness); 3d, in their more
scanty and minute blood-vessels,* and the small quantity of
blood that they contain, particularly as compared with the
higher Classes, for the body'of Fishes is yet more bloodless ;
and, lastly, the size of the Heart, which, though somewhat
larger than in Fishes, is still much smaller than in the

* Biosgysack [ Comp. Anat. p. 231) found that in the Lacerta palus.

" tris the weight of the blood was to that e the body as 24 to 36 ; whilst in

Man it is as 1 to 5.
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higler Classes. In the Frog, for instance, I found the
Heart, 3}, and in the Coluber natrix ;};, of the weight of
the body. . SR L il

The ecirculation in Frogs is very remarkably "s’ynilar to
that of Fishes. The Heart, which is situated).within its
Pericardium, immediately below the Sternum and above the
Liver, is here also simple, consisting of a singl'(\: capacious
auricle with *thin parietes, #nd an elonguted, red, and
muscular ventricle ; the arterial trunk immediately after its
origin dividesinto two branches, surrounding the (Esopha-
gus, and which, precisely likesthe branchial vesgels of Fishes,
first unite in the lupbar part of the vertebral column in
order to form the descending Aora. (Tab. XIIL fig. viitl)
It is probably froni the arterial cirele thus formed that the
branchial vessels are given off in the Larva, and in those
Amphibiu. which have branchize, (precisely as in Fishes,)
and from which the Pulmonary Arteries arise as lateral
branches in the perfect animal, so that, consequently, a part
only of the blood passes through the Lungs. Swasoierpan®
farther states that two Carotid-like Arteries ascending
from this ecircle present two grey dilated points, which
appear to indicate the . situation whence the Branchial
Arteries were given off at a former period. The Venous
System here presents many peculiarities : in the first place,
there are true Pulmonary Veins returning the blood from
the .L'mgs to the Heart, (whilst, on the contrary, the blood
of Fishes is conveyed through the respiratory organ, and
thence ipto the Aorta, by Arteries alone;) they empty
themselves, however, togetlierwith the other Veins, into
two caval trunks," which open into the Auricle on each side;
secondly, (as is peculiurly evident in Snlamanders,) .the
Umbilical Vein, which in thg superior Animals is ordina-

. Bib. Nat. s. 327, t. 0. L[ Towever, as well as Micker, find merely
ntlilum(iuli‘:ﬂ each Carotid. (Tn“ XL fig. VI B. i)
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rily converted into the round ligament of the Liter, accord-
ing o an interesting discovery by Jaconsow,® remains
perwious through the whole peried of existence, receiving
the branches of the Epigastric Vein and the Veins of the
great urinary Bladder (Allantois): an organization expli-
cable only by a refergnce to the mode of developemeént of
these Animals, (without'an Umbilical Cord or Placenta,) and
proving that the surface of the skin in the feetus here forms
a respirdtory membrane (Chorion,) and conSequently that
the Umbilical Vein must arise from that surface as from
the Chorion in other cases, the Allantois at the same time
not projectihy from out of the Abdomen, but remaining
permanently as a receptgele for water.

§- 702. The Circulation of the bload is already some-
what more complicated in Tortoises than in the preceding
Order. The Heart, situated immediately above the Liver
and close behind the abdominal seutum, consists of two
Auricles and a Ventricle, the latter being divided into
several communicating cells and presenting a broad circtilar
depression, having likewise strong musedflar parietes, and
being connected at its inferior obtuse extremity by means
of a tendinous ligament to the Pericardium, as 1s the case
in many Fishes. The Auricles are extremely capacious,
either of them being nearly equal in size to the Vengricle:
they are divided by a septum, which, however, is perforated
in the Testudo scorpioidesy and we find that, as iy Man,
the right receives the blood of the body by means of the
Vene Cave, whilst the oxidised blood from the Palmonary
Veins enters the left by a fissure-like valvular orifice. The
internal arrangement of the Ventricle varies somewhat in
different instances: in some, e. g. the Testudo graca, it is
little more than a simple cavity rendéred irregular by the

* Bulletin des Seciences de la Soc. Plalom. 1813. Those investigations
210 gliow that the urine ig in part seepetd by inferior Renal Veins,
v .
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projecting *bundles of fibres of its paridtes: in oshers, on
the contrary, e. g. the I’ imbricata, these fibres are soyery
prominent, and appear te divide the cavity so. complately
intg several cells, that MEry* was induced  to admit the
existence of a Ventricle for the Pulmonar;r Aj-téry and
Aorta, in addition to a right and aleft Venticle, Whether
the cavity, however; be simple or ‘complicated, the course
of the blood tkrough the Heartis always such that the pul=
monary blood'enters at the left side, is mixed with the
blood of the Venz Cawe rather towards the back part of
the Heart, and then passes on the right side into the Aorta,
and anteriorly into the Pulmonary Arteries® (See Tab-.
XIIL fig. V.) T fie Arterfes pere again form a circle
round the (Esophagus, which we must consider as a repe~
tition of the Branchial Arteries: the Aorta, whieh in the
L. imbricata is furnished with two semilunar valves, arises
double from the right side of the Heart, a branch ascending
from the division to form the Axillary and Carotid Arteries,
whilst the two great lateral trunks bend outwards right and
left: the left, after giving off some branches to the Intestinal
Canal and Liver, unites on the vertebral column with the
right and larger branch, forming with it the descending
Aorta which supplies the other parts of the body, a vascular
circle being thus produced precisely as in the Frog. &
second circle, as has Been proved by the observations
Meckeut and Muxyiks, «s formed by the Pulmonary
Artéry, whicl, like the” Aorta, is furnished with two sem®
lunar valves, and immediately after its origin divided int®
a right and left branch, each of which enters one of the
Lungs, but, at the same time, communicates with the co:l’
responding branch of the Aorta by means of an ‘"wr:l
canal (Ductus Botalli), which, probably: js permanen y
1708 °
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pervious.: Asa conséquence of these dispositions, but a small
part of the blood is exposed to the action of the atmos_phere,
"andshe oxydation of the blood would be even'less perfect
than in Fishes, where all the blood passes through the Gills,
were it mot that in the latter the Respiration is merely of
water, and that probably in these and other Amphibia

there is, in addition to the pulmonary Respiration, a respi-

ration of an aqueous kind performed by the permanently
existing Allantois. As to the Veins, it is remarkable that

here, according to the investigations of Bosawus® and

myself, the blood of the whole posterior part of the body,

the abdominil coverings, posterior extremities, &c. (with

the exception of the venpus trunk belonging to the Kid-

nies and Sexual Organs,) probably in the same manner as

in Frogsand Salamanders, is carried into the Liver, and, as

I find in the Mud-Tortoise, by two trunks, in order to
circulate partly in this organ, and partly, according to

JacoBsox, by means of inferior Renal Veins, in the Kid-

nies, previous to arriving at the Heart. The venous blood

of the body, as well as that of the lungs, i¢ collected into a

venous receptacle for each clise to the Auricles, which it

then enters in the manner already described.

§ 703. In Serpents, the Heart is sitnated towards the
middle line of the body, in front of the Lungs and above
the Liver; and in the Coluber natriz, about 4 inches below
the head. Here, also, it is furnished with a left Pulmo-
nary Auricle and a right caval, which is nearly as large
again: both open into the simple and fieshy oblong Ven-
tricle, from which arise a double Aorta, the branches of
which meet again on she vertebral cofumn, and a single
Pulmonary Artery. Astothe Veins, in those Serpents
where the Luxfg is single, there is but one pulmonary
Vein :- there are, also, a Vena abdominalis proceeding to

o Oxen's Jiis, b R, vii. 5. 879,
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the Livers and two Inferior. Repal Veins, which last, how-
ever, are in this case unconnected with the former.

§ 704: In Lizards, the structure of the Heart 2gain
offers a great similarity to" that of Tortoises. . Hence, con-
sequently, we find two separate Auricles and a single Ven-
tricle, which, however, is generally divided into several
cells. In several species, e. g. the Crocodile, the Heart is
even, as in some Tortoises, attzched by a tendinous ligament
to the Pericardium. (Tab. XIL fig. XIX.i.) The situation
of the Heart is here again usually immediately above the
Liver; though, according to Cuvier, in the Iguana ata
considerable distance from it, and quite in the front part of
the Thorax. Its Auricles (fig. XIX. g. h.) are propor-’
tionally smaller than in Tortoises, and separated by a thin
septum, which is perforated in the Lacerta apoda. The
Ventricle, th'g(form of which is tolerably similar to those
of the human heart, is divided, in the Crocodile, into three
'anasmmosing cells in such a manner that the blood of the
Veam Cavee passes from the right Auricle into the two
inferior cells ow the right side, from which the pulmonary
Artery and left ascending Adrta arise ; whilst, on the con-
trary, the pulmonary venous blood flows from the }eft
Auricle into the |eft superior cell, which is more dist.mct
from the other two, and which gives origin to the right
Aortal, Carotid, and Axillary trunks: the latter vessels,
consequently, are not only. filled by blood that is more
oxydised than that of the left Aorta, but also containa
smaller proportion of venous blood than the Arteries of
Tortoises, inasmuch as but little blood penetrates this from
the other two cells.: Tlhe right and.Jeft Aorta, the !utter of
which is reduced in size by giving off several considerable
branclhes, unite on the vertebral column, so as to make the

usual vascular circle around the (Esophagus, and then form

the descending Aorta, the remaining course of which
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k- : presents pothing peculiar. The Veins of the body do not

) ¢ appear to differ essentially from the ordinary arrangement
) foiind even in Man, except so far as regards the distribution

"‘ : of the Vaul&af the Liver and Kidnies; already nouced *

) *» According to Mr. N. M. Heyrz, the American Alligator (Crocod'ln'
Iucius) presents a much mores perfect ktructure of the Heart than any other
' © of the Amphibia, the two Venutricles not having any Immediate communi-
; cation. From his description the foMowing particulars arg derived :—The
Vena Cava Superior follows the course of the right Subclayfan Artery in its
passage through the chest, and descends to the Pericardium to join the Vena
Cava Inferior opposite the right Auricle. In its course upwards, the Infe-
rior Cava runs upon the right side of Jhe spipe until it reaches a straight
‘ _ channel in the substance and near the edge of the Liver, where it receives
F ) / four or five vene cavee hepatice. A Vain analogous to the right Subclavian

T P———

' enters the upper part of the right® Auricle at its left side. The ayriculo-
W. ventricular opening of the right heart is furnished With two valves. The
right Ventridde opens into two arterial tubes, of which one is the Palmonary

A"‘“‘Ty; the other, at the left and upper part of the Vcnn-ga, is furnished

ot its base with two semilunar valves, and terminates in the deft Aorta.

There is not any direct communication between the cavities of the two Ven-

tricles. ~ The left Ventricle, which i§ rather smaller than the right, and

situated behind and somewhat above it, has also two valves at the orificeby

which it communicates with the Auricle. Like the right Ventricle, also, it

Opens into two arterial tubes, of which the first leads into the left Aorta, and is

separated from thebcomspondlng orifice of the right Ventricle Ly & cartila-

ginous septum only, It is importgnt to observe, that this septum interrupts

the immediate communication between the cavities of the two Ventricles,

(for they communicate intermediately by means of the Artery from each O

ing into the left Aorta,) and constitutes the mést essential variation of she

structure of the Heart in this, from whu is found in other Saurian Amphibia.

R This first branch, arising from the left Ventricle, is bordered bya valvesat its
origin that nearly closes its cavity. The second artery from the left heart

divides shortly after its origin into three branches, of which one is the right

or systemic Aorta, the second the right Subclavian, and the third the com-

mon trunk of the Carotid and left Subclavian Artena The left or
gplanchnic Aorta, previous to dividing among the nscch, gives off a large

4 branch which commumcates with the right, descending, or systemic Aorta.
The three great Arteries, viz. the Pulmenary, and sight and Jeft Aotta, are

losely conpiected together immediately after thelr origin, and dilate into ex-

pansions which are collectively larger than ﬂ:e cavities of the Heart, Inthe

VOL. 11, Y
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(b N LvdeHATICS. o
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§. 705. According to Hewsox,® the Lymphatics of
the Amphibia differ from those of Fishes in beirig provided
with Valves, thouzh they are neither so close together nor
so strong a& in the higher %nimals, being insufficient to
prevent the course of injections from the trunks to the
branches. In a Turtle which I examined with respect to
this point, there were numerous ramifications of the Lym-
phatics between *he muscular and mucous coats of the
Intestine, tllough, rather l;aving the appearance of cells
‘crowded together. The Lymphatics of the whole of the
lower part of the body united in a common ‘receptacle,
from which t;here did not proceed any single Thoracic
Duct, but a double Plexus connected superiorly with the
cervical Plexus, and emptying itself into the Axillary Veins
by two branch‘es on the right, and one on the left side.t

common state of cireulation the blood passes from the right Ventricle chiefly
into the Pulmonary Artery, and pustly, also, into the branch arising from it,
to enter the left Aorta. The blood of the left Ventricle, on the other hand,
is thrown into the right Aorte, right Subclavian and Carotid Arteries, &
spoki quantity only passinginto the left Aorta. When the animal is under
water, the action of the lungs being interrupted, and the circulation of blood
through them suspended, a larger pioportion of the contents of the right
Ventricle must pass into thie branch of eommunication with the left Aorta,
and it is probable, that under such circumstances only does it happen that
the bloo!! sent to the various organs is an admixture of arterial and YEnous
blood, as in the Chelonin and other Sauria. (Edinburgh Journal of Med.
Sciance, i. 217.)— TYanslator. v

* An Account of the Lymphatic System in Amphilious Animals, in Phil.
Trans. 1769, p. 178.° 1

+ In the Crocodile HeEwsoy found the Chyle white, whilst ifi Fishes an®
other Amphibia the contents of the Lymphatics ace usually colourless,

»
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Secriox L. Fascular System of Birds.

(a.) Buoob-Vessers.

§. 706. The extended Respiration‘of this Class, and the
distinguished developement of its Muscular System, which
we have observed in so many particulars, are closely and
essentially connected with a cof're?onding degree of per-
fection in the formation of the Vasculdr System. We
here, for the first time in the animal series, meet witl warm
blood, and also perfectly distinet Pulmonary and  Aortal
Hearts, connected together, however, so as to form a single
organ. Hence, consequently,, not a part merely, but the
whole of the mass of fluids is exposed to the action of the
air, and that even in two ways, once in tlie Lungs, and
aguin in the aip-cavities of the other parts of the body.
We are enabled, notwithstanding, to trace the transition in
the form of the Heart and the distribution of the Vessels
from those of the preceding Class,, and particularly of
Lizards. If, for instance, in the Crocodile, (§. 704.) we
suppose the incomplete Septdim ‘bet'vgeen the double =ight
and the left Ventricles (Cells) to be perfectly closed,—
viewing that branch of the Aorta which gives off the Ca-
votid and Axillary Arteries as the sole Aortal trunk, and
instead of the Pulmonary Artery and left Aortal, (which
latter is, in fact, merely an accessory branch,) imagine that
the former alone arises from the right “Heart,—we shall
hen hawe a perfect idea of the Heart of Birds, and shall
find that here, for the first time; (at least, in the fully

U2
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formed animal,) there is not any vascular circle zround the
(Esovhagus. It exists, however, in the Embryo, for, as
was remarked by Hariem, the two Pulmanary Aiieries
enter the Aortaas Arterial Ducts, (the abdominal Aorta
being, consequently, formed by three roots, the proper
Aorta and the two Arterial Ducts,) and in that way sur-
round the (Esophagus, (Tab. XVI. fig. XIIL); whilst
the proper Pulmonary Artéties are sent off laterally as
branches, nearly in the same manner that the Pulmonary
Arteries of the Frog are given off from the aortal circle.

§. 707. The Heart in Birds is placed within its Peri-
cardium in the middle of the upper part of the Thorax,
immediately above the Liver (Tab. XVi fig. XL e.), be-
tween the Lungs; behind the Sternum, and with its point
a little turned to the right side in those that have power-
fully muscular stomachs: in Accipitrine Birds, some
Galle, and also, as I observe, in the Green Parrot, itis
quite in the middle. Its shape is conical, its colour dark
red, and its parietes, particularly those of the left Ventricle,
extremely strong and powerful. Its bulk deserves parti-
cular notice, being greater in proportion to_the rest of the
body than in any other Class; its weight, according to
Tiepemany,” being to that of the body from 4 to tis
and thus forming a remarkable contrast to the proportions
found in Fishes and Amphibia. Its internal organization
apprpaches very closely to that of the Heart of Man: it

- consists of two Ventricles, and two thin, but tolerably
muscular, Auricles, of which the right is the largest. The
left Auricle receives the blood from the Pulmonary Veins,
(its return being prevented by & Valve,) and empties it
into the left Ventricle, which may be considered as the
principal part of the Heart, the right Ventricle being

applied to itsside like a shell. The reflux into the Auricle..,

* Zooliyir, b. ii. s 562,

A
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is prevented parﬂj by a kind'of Sphincter Muscle, and
partly by a membranous valve with tendinous fibres atfached
to ify and corresponding to the Mitral Valve of the hufhan
Heart. The left Ventricle elonguted, capacious, and dis-
tinguished by the strength of its muscular parietes pours the
blood into the Aorta, avhich is furnished thh three semi-
lunar Valves at its root, and dmdes xmmedlawly mlo three
branches. .

§. 708 The right Heart has, also, an Auricle into wluch
the blood of the body is conveyed by two Venm Cave, of
which the upper has one, and,the lower two, Valves. Itis
somewhat more capacious than the left.Auricle, and opens
into the right Ventricle .by an orifice furnished Wlth a
peculiar broad and fleshy Valve attached to the side of the
cavity, ‘The right Ventricle is shorter and more com-

_ pressed than the left, and, as already mentioned, is disposed

concentrically around its right side. The P'ulmonary
Artery, provided with three Semilunar Valves, arises com-
pletely from its left side, and xmmedlately after its origin
divides into two lateral branches, its trunk being narrower
than that of the Aorta.* (See Tab. XVL fig. XIV.)
The Arteries themselveg have very thick coats, and their
fibrous structure is very distinct. Their-course in general
is perfectly similar to that described in human Anatomy H
though I must mention, that of the three principal divisions
at the commencement of the *Acrta, the right forms the
ascending Aorta, the middle one the right, and tlte last the
left, Subclavian Artery, from which last the Carotid and
the large Vertebral Arteries arise on each side, the trunk
eontinuing its course to® the wing as the Axillary Artery.

*
* 1n contradiction o this observation of Cuvies'’s, which agrees with my

. own experience, TIRDEMANN states, that the injected Pulmonary Artery

appears to him Jarger than the Aorta, which, however, probably depemls on
the weaker parictes of the former yielding more to the force of the injection,
L
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§. 705. According to Hewsow,* the Lymphatics of
the Amphibia differ from those of Fishes in beirig provided
with Valves, though they are neither so close together nor
so strong af in the higher Animals, being insufficient to *
prevent the course of injections from the trunks to the
branches. In a Turtle which I examined with respect to
this point, there were-numerous ramifications of the Lym-
phatics between *he muscular and mucous coats of the
Intestine, though rather having the appearance of cells
crowded together. The Lymphatics of the whole of the
lower part of the body united in a common "receptacle,
from which there did not proceed any single Thoracic
Duct, but a double Plexus connected superiorly with the
cervical Plexus, and emptying itself into the Axillary Veins
by two branches on the right, and one on the left side.:

common state of eirculation the blood passes from the right Ventricle chiefly
into the Pulmonary Artery, and purtly, also, into the brunel arising from it
.to enter the left Aorta. The blood of the left Ventricle, on the other hand,
is thrown into the right Aorts, right Subelavian and Carotid Arteries, 8
smak quantity only passing.into the left Aorta. When the animal is undes
water, the action of the lungs being interrupted, and the circulation of blood
throu_gh them suspended, u larger ptopertion of the contents of the right
Ventricle must pass into the branch of communication with the left Aorta,
and it is probable, that under such circumstances only does it happen that
the blood sent to the various organs is an admixture of arterial and venous
blood, as in the Chelonia and other Suuria. (Edinburgh Jowrnal of Med.
Sciace, 1. 217. )= Translator. '

* An Account of the Lymphatic System in Amplibious Animals, in Phil.
Trans. 1769. p. 178 ’

+ In the Crocodile Hewsoy found the Chyle white, whilst itt Fishes ant’
other Amphibia the contents of the Lymphatics are nsually colourless,
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Secriox 111 Fascudar System of Birds.

(a.) Broob-Vessers. "

§. 706. The extended Respiration“of this Class, and the
distinguished developement of its Muscular System, which
: : we have observed in so many particulars, are closely aiid

4 essentially connected with a corresponding degree of per-
fection in the formation of the Vascular System. We
here, for the first time in the animal series, meet with warm
blood, and also perfectly distinct Pulmonary and, Aortal
Hearts, connected together, however, so as to form a single
organ. Hence, consequently, not a part merely, but thg
whole of the mass of fluids is exposed to the action of the

. air, and that even in two ways, once in the Lungs, and
t ‘o again in the air-cavities of the other parts of the body.
‘ We are enabled, notwithstanding, to trace the transition in ,

the form of the Heart and the distribution of the Vessels

from these of the preceding Class,, and particularly of

Lizards. 1If, for instance, in the Crocodile, (§. 704.) we

suppose the incomplete Septim "between the double right

and the left Ventricles (Cells) to be perfectly closed,—

E viewing that branch of the Aorta which gives off the Ca-
votid and Axillary Arteries as the sole Aortal trunk, and
instead of the Pulmonary Astery and left Aortal, (which
» A latter is, in fact, merely an accessory branch,) imagine that
the former alone arises from the right "Heart,—we shall

then haye a perfect idea of the Heart of Birds, and shall

v find that here, for the ﬁrst.time', (at least, in the fully
U 9
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formed animal,) there is not any vascular circle zround the
(Esophagus. It exists, however, in the Embryo, for, as
was remarked by Harier, the two Pulmanary Aiteries
enter the Aortaas Arterial Ducts, (the abdominal Aorta
being, consequently, formed by three roots, the proper
Aorta and the two Arterial Duets,) and in that way sur-
round the (Esophagus, (Tab. XVI. fig. XIIL); whilst
the proper Pulmonary Artecies are sent off laterally as
branches, nearly in the same manner that the Pulmonary
Arteries of the Frog are given off from the aortal circle.

§. 707. The Heart in Birds is placed within its Peri-
cardium in the middle of the upper part of the Thorax,
immediately above the Liver (Tab. XVi fig. XL e.), be~
tween the Lungs, behind the Sternum, and with its point
a little turned to the right side in those that have power-
fully muscalar stomachs: in Accipitrine Birds, some
Galle, and also, as I observe, in the Green Parrot, itis
quite in the middle. Its shape is conical, its colour dark
red, and its parietes, particularly those of the left Ventricle,
extremely strong and powerful. Its bulk deserves parti-
cular notice, being greater in proportion to the rest of the

body than in any other Class; its weight, according to

TiepeMANN,* being to that of the body from ;% to tiw
andthus forming a remarkable contrast to the proportions
found in Fishes and Amphibia. Its internal organization
aPPl'_“ECbES very closely to that of the Heart of Man: it
consists of two Ventricles, and two thin, but tolerably
muscular, Auricles, of which the right is the largest. The
Jeft Auricle receives the blood from the Pulmonary Veins,
(its return being’ prevented by & Valve,) and empties it
into the left Ventricle, which may be considered as the
principal part of the Heart, the right Ventricle being
applied to its side like a shell. The reflux into the Auricle,,
o ZrN«.‘;ﬁr, b. ii. 8. 562,
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is prevented parﬂy by a kind'of Sphincter Muscle, and
partly by a membranous valve with tendinous fibres atfached
to ify and corresponding to the Mitral Valve of the huan
Heart. The left Ventricle elongated, capacious, and dis-
tinguished by the strength of its muscular parietes pours the
blood into the Aorta, avhich is furnished mth three semi-
lunar Valves at its root, and dxvxdes immediately into three
branches. e

§. 708, The right Heart has, also, an Auricle into which
the blood of the body is conveyed by two Venm Cavie, of
which the upper has one, and.the lower two, Valves. Itis
somewhat more vapacious than the left. Auricle, and opens
into the right Ventricle.by an orifice furnished with a
peculiar broad and fleshy Valve attached 'to the side of the
cavity. ‘The right Ventricle is shorter and more com-
_ pressed than the left, and, as already mentioned, is disposed
concentrically around its right side. The Pulmonary
Artery, provided with three Semilunar Valves, arises com-
pletely from its left side, and umnedxately after its origin
divides into two lateral branches, its trunk being narrower
than that of jthe Aorta.* (See Tab. XVL fig. XI1V.)
The Arteries tbemselveq have very thick coats, and their
fibrous structure is very distinct. Their-course in general
is perfectly similar to that described in human Anatomy.
though I must mention, that of the three principal divisions
at the commencement of the *Aorta, the right forms the
ascending Aorta, the middle one the right, and tle last the
left, Subclavian Artery, from which last the Carotid and
the large Vertebral Arteries arise on each side, the trunk
eontinuing its course t¢® the wing as the Axillary Artery.

* Tn contradiction fo this observation of Cuvies's, which agrees with my

. Own experience, TiEDEMANN states, that the injected Pulmonary Artery

appears to him larger than the Aorta, whish, however, probably dcpeuds on

the weaker parietes of the former yielding more to the force of the injection,
.




294

The Aorta here does not divide at its lower part asin Man,
but gjves off a Eemoral' Artery on each Side, andsthen
descends, as an Arteria sacra media, to be distributed in
the Pelvis. Asto the Veins of Birds, their paiietes are
thicker than in other animals, and their fibrous structure
is easily detected in large individuals. As regurds their
course, the considerable capacity of the three inferior Caval
trunks, already noticed, which Cuvier and MeckeL have
observed in Diving Birds, is physiologically important in
so far us explains the long continued interruption of Re-
spiration to which these Biyds are capable of submitting,
and rem%dsi us of, similar receptacles on the principal
venons trunks of Tortoises. (§. 702.) Jacomsox has here,
also, discovered the distribution of the greater part of the
venous blood of the posterior part of the body partly
through tixe Liver, and partly through the Kidnies.

(b.) Lysiesarics.

§-709. The Lymphatics of Birds were first discovered
by J. HuxTER, and afterwards more precisely deseribed
by Hewsox,* who found the following peculiarities in
them ;—Ist, A transparent colourless Chyle, which, how-
ever, does not coincide with the fact that the bl;od of
Birds often presents an intermixture of a perfectly milky
fluid; 2d, an absolute deficiency of glands in the abdo-
men and about the thoracie duct, 3 foy only being found
in the neck; 3d, the frequent varicose dilatations found
in them, if, indcedy this be not rather the consequence of
domestication and more of 3 diseased state. The Lymphatic

* An Account of the Lymphotic System in Biyds. Philos. Trans. 1768,
. 2 2 “
Havrui, indecd, quotes some ancsnt obsersutions of Lymphatics in Fishes,
Aunphibis, aud Birds, but without attuching any credit to them,
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Vessels m ~Bi'g;(l,g’ ’a‘é;f-cpllcgteﬂ mto a large Plexus in the
region of the:Geeliac Artery, thds supplying the deficiency
of a%feceptaculum, and laving twe thoracic' duéts ascénc}ing

Arom it fo empty themselves into the thclm"igm \ eins,

According to TiEDEMANKN, the lymphatic glands of the
peck are more developed in Wading and Aquatic thaunin
Land Birds. . RO ' .
. < %

. -

. -
-
-

- . L.
Secrion 1V,  Vascular Systene in Mamm%?ca.
. Py .

(a.) BLooD-VESSELS.

§.710. Both as regards the distribution of the Vessels
and the form of the Heart, thie structure of the whole Class
so closely corresponds to the human type,sthat it is neces-
sary to notice only a few peculiarities of individual Species,
which present deviations from the ordinary forms, and in the
same degree approximate to the inferior formations. In this
respect we have to notice particularly the Amphibious and
Cetaceous Mammalia: first, on acCount of the very'great
quantity of blood, (in which HunTeR* even suspects the
existence of an unusual number of globules,) and also on
account of the peculiar structure of the Heart, and the large
and very much divided vessels; points in which'we again
find the predominance.of the Vegetative Sphere, as in-
stanced likewise in the length of the intestinal canal, the

* .
number of stomachs, collection of fat,-&e. HuNTER, for

¢ Onethe @conomy and Stricture qf Whales.  Philos. Trans. 1787, p.

413, -
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instance, found the Aorta of a\YhnwWhal&‘h foct in dia-- o g o
meter,, and obsérvedalso nuimerous arterial plexuses between, Y

the- R)bs, about the Vertebra, &c. which appeared to,ﬁave ‘\\ ‘
the:charaeter ofimere receptacles of blood. = Even at the -

origins of the Aorta and Palmonary Artery there are fre- - %
quemTy dilafations,* which, even if they are not to be con- -
dered as parts of the normal structure, still appear to be
rendered compatible with health by the mode of life and ‘
generaborgaxlnzauon of these Animals; whilst in Man, on.

the cortrary, they form dangerous diseases (Aneurysm). :
Phe same remark is also applicable to the dilatation of the ' .
venous trunks, to b hereafter noticed, and to the varieties \ t
inthe structure of the Heart, which in Man produce incon-

venience and disesse. The very flat and broad shape of the :
Heart in the Amphibious Mammalia (Tab. XX.*fig. VIL ‘ i
a.) is remarkable from its coincidence with the form of the

Heart in Tortoises, (§. 702.) as well as in the human

embryo. The point of the Heart is double here, in |
the Manati for instance, the left point projecting on

account of the greater length of the left Ventricle, in the

same manner that in Birds we found the left longer than -
the right ' entricle. There is not the same difference here
between the thickness of the aortal and pulmonary Ven-
ticles as in Man and other Mammalia; and, consequently,
the latter is in proportion more, muscular. In these species,
and also in some other Diving” Animals, ¢ g. the Beaver
and Sea-Otter, we occasionally find the Foramen Ovale y
in the Septum of the Auricles open,t and less frequently h
the ductus arteriosus between the Aorta and Pulmonary
Artery: a structirel however, whiclt cannot with constancy
or propriety be connected w ith the, mode of life of these

i |
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¢ Mgckrt, Notes to Covien's Comp, Anat, vol. iv. p. T4
+ See the vaiious testimonies,to this effect collected by MEecREL, b ¢
el p, 57, -
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anirials, tdsmuch as that bere, "as well as in_other, Mam-
maliay it belongs properly to the period of feetal existence.
“The"position of the Heart of, the*Wale i’f:m'es less lﬁ'om
that of Map than in other Mammalia, ‘tlie .'pei'icagdivm,

- according to HunTER,* being attached by a_ broad sur face

to the diaphragm. As regards the distribution ofs the
vessels, we may remark .thnt'tlxe Aorti, 3;1 consequg;giéc of
the imperfection of the postetior extremities, %is contigued,
as in Fislies, and even in Birds, below the caudal vertebre,
i the form of an Arteria Sacra Média, having previously
given off two branches analogous to the Iliac Arteries. A
peculiarity of tht inferior Vena Cava in. the Porpoise and
Seal deserves notice, viz.sthat it forms a considerabl(.: dila-
tation between the Liver and Diaphragm;Xhus representing
a similar structure in Tortoises and Diving Birds. (§. 708.)
A similar dilatation has been found also in the common and
Sea Otter.t :

§. “11. The Heart and _ Vessels in other Mammqlia _
agree still more completely with those of Man. The most
remarkable peculiarities are, first, as reg?xrd‘s the Heart:
except in the ;most anthropomorphous Apes, it _does not
reach the Diaphragm, ity point resting on the Sternum,

o

* Loc. citat. p. 414

¢ 2

4 Ttis remarkable that in the Ornidxorhyn’chus, which dives admiribly,
HonE (Phil. Trans. 1802, p. 74) eguld not discover any communication be-
tween the right and left Hearts, nor does he potice any venous dilatadon of
chiskind. He says merely that the right Auricle is very capaciots.

 The Heart of the Dugong is very remarkable for the complete separation
of the two Ventricles, which come in contuct with cach other merely for an
“snconsiderable extent at the upger part, thereby pregenting the real character
of the central apparatus of circulation, as being formed by the Jjuxta-position of
two actually distinct Organs. The structure of the Heart does not, however,
vary in any essential particular from that common to other Mammalia. The
Foramen Ovule was found perfectly clqsgd in the young animal. (Home,
Plil. Trans. 1820, p. 11.)—Translator,
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besides that it is situated in the middledline of tie bady,.

and ngf, as in Man, tarned to the left' '(‘ié'."-"l’u the latter .
particular, Jhiowever, I find a remarkable exception iif the. -

Heart of the Mole, which is very much dirccted to the left

3 ; c 3 ’ o .
side; a position that, taken generally, is probably not witli-

out’ flﬁportahce, and appears to prove that Assimilation
predominates on the" left as B‘espifution on the right side,
the Lix‘ngs al‘ul Heart bearing the same proportion in the
Chest as the Liver and Stomach in the Abdomen. According.
to Cyvirn, the Heart in the Elephant is broad and thick,
like that of the Porpoise : a proof, with many others, of the
relation Qisting begween the Pachydermata and Cetacea.®
As reh‘xtcs"-to the internal structure of the Heart, we may
remark that the right Auricle in many instances, precisely
as in Birds, (§ ¥08.) receives two superior Ven® Cava,
¢ g. in t.h:: Porcupine, Guinea-Pig, Kanguroo, and, accord-
ing to Home, the Ornithorhynchus; also, that the Eusta-
chian Valve, which in Diving Animals, e. ¢. the Seal, is
very strong, is wanting in many species, e. g. Lions, Bears,
and Dogs.  The ossifications naturally existing in the Heart
of many Ruminants, and of the Pig, are also remarkable,
inasmuch as ossification of the same parts is frequently
the effect of disease in Man. In the Stag they are cruci-
form, .and are placed at the origin of the Aorta in the
Septum of the Ventricles. They appear to be formed from
about  the third to the fourth year of life, are less perfect
in the female, and altogether wanting in the Roe and Fal-
low-Deer;t In what concerns the remaining vessels, there

» Tn this respeet the tendency to dilitations of the Aorea in the Peccari

is olso remarkable, Drving been sleseribed there as the natural state, (DAv.

sexToN in Burron's Jiist. Nat. t. x.) psticalrly us similar dilatations fro-
quently occur it the Cetacri. 2
+ Diss. in. sistons Observ, momnuiles Zootom,  Ox Cordis Cervi, Clayi.

ada felis, §e. spectanies. Pres2 Co T, ). Koveseyer. resp.” Legrg, ©

Tubing. 181k
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deserve totice scvc}‘z'xl_, pecuyliarities in the branches arising
from sthe arch of the Aorta, which occasionally present
thenfselves as varieties in Man; Also, and particularly in
long-tailed :}mimals, the continuation of the Aorta below
the caudal 'gertebra-, as in the preceding Classes; and, lastly,
several peculiar reticular ramifications of vessels. Of the
Jatter we have an instarice in the Rete Mirabile, already
noticed, (§. 828.) at the bas® of the Brain. ©f the same
pature, alSo, are the plexuses formed by the Arteries for the
eXtremities in the Sloths and Lories; and from whichsthey
again emerge to form new trugks, nearly in the same man-
ner that the "Aorta in Fishes.is formed Dby the branchial
vessels, or the Nerves of the extremities by their Plexuses,
The number of these longitudinal bmnéx collected into
bundles is very considerable in the Axill#fy Artery, and is
most so in the Three-toed Sloth, where they amount to 34
in the posterior, and 62 in the anterior, extremi;'y. The
discoverer® of this singular stjucture has correctly deduced
from it the power these animals possess of remaining long
in one position, as well as the tardiness of their muscular
motion. The fact remarked by Saissy, of the proportion-
ally greater size of the superficial vessels in hybernating,
Animals, is so far remarkable, as, in cormection with the .
want of coagulability in their blood; it serves to elucidate
their state of torpidity. The most important peculiarities
of the Veins have been alreddy moticed, such as the dilata-
tions of the inferior, and the existence of two superior,
Venz Cave: to which we mayadd several venus Plexuses,
e.g. the very delicately interwoven venous rete (rete mirabile
venosum) on the Horse’s foot, and also the*large and much

+ Cansiy, Acoount of a Peculiarity in the Distribution of the Arteries
sent to the Limbs q[SZow-momhg Amimals. (Philos. Trans. 1800 and 1804.)

N Rucherches Experimentales sur le -nysiqxw des Animasr Mawmiferes
Hibernans,  Paris, 1805 '
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ramified venous trunks on the uterus of. several ‘pregnant
Anumls, e. g. the Cow. _ ’

o

(b.) LympHATICS.

§.712. Tt is well known that human is indebted to
Comparative Anatomy® for the dxscovery of the Lymphauc-
System, as well as for many others : it is favoured in Mam-
malia by the distension of the:proportionally lalget absorbent
yessels of the Mesentery with milk-white Chyle, thus ren-
dering them more distinctly percepnble. This greater size
of the trunks of t'e Absorbents is one of the prineipal points
serving to distinglish the system in Mammalia from that of
Man, but few variations having been hitherto discovered in
the course of the branches. A deviation of that kind, and

at the same time an approximation to an inferior type, con-
sists in the smaller number of Lymphatic Glands generally,
and of those of the Mesentery in particular ; of which last
Cuvier remarks, that in Herbivora, with a long intestinal
ranal, they are more separated, and in the Carnivora more
crowded together, and collected in larger masses. The
strncture observed by ABErRNETHY} in the Mesenteric
Glands of the Whale deserves particular notice, and above
all a ~epetition of the observations. He states that in these
animals after injection there appear not glands but cavities
in the Mesentery, into which open not only the Lymphatics
of the Intestines but also Arteries and Veins, so that a mix-
ture of the Chyle with secretions from the Arteries, and at
the same time the passage of the former direct into the

* They were scen in the Mesentery of the Goat even by Enacistratus
and GALEN,
+ Philosophs Trans, 1796, p. 27.

\
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Veins, are rendered possible. - As to the Thoracic duct,
there,are usnally two, as in Birds ;*whilst, on the contrary,
in the higher species, and in Man himself, there is bat a
single one, and that on the left side, as the situation more
particularly devoted to the assimilative apparatus.

Jtwill be seen that there are not any peculiarities of
structure that can be pointed out as exclusively belonging
to Man in the Vascular Sys'tem,—the central System of
Vegetative Life; on which swbject we may again refer to

the remarks already made.” (§. 682.) . .
Yot
&
- . . “
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BOOK II.

DESCRIPTION OF THE ORGANS SUBSERVIENT
TO THE REPRODUCTION OF THE SPECIES;

s AND .

ALSO OF THE DEVELOPEMENT OF INDIVIDUAL
&IMAL ORGANISMS.
“

——

N

§. 713, Intle chetzible World we find the great object

of Nature, the continuation of the Species, effected in two
ways: in one, the mother plant throws out from Buds

(they may appeax also as Tubera or Bulbs), Shoots, which

gradually becoming detached, continge to live as ;:ew am’l
perfectly distinet individuals: in t],e other,
tendencies existing in the Plant o
orgdns of opposite natures, i. e as Stamina, (positives
animal,) on the one hand, and on the other a Pistil, (nega-
tive, purely vegetative,) which by their mutual al’ui com-
o inﬂueuc? sommunicate to the Bud (Seed), contained
within the Pistil (vegetative organ), the power of r,eproducin o

in itself the whole Plant. Kipgpp® 5 whom we are
indebted for having thoroughly est

two different
ppear definitely fixed in

* Grundzuge der dnat, d, Pflanzen, &, 192.

ablished the identity of o

o
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character, of Buds, Bulbs, and Seeds, says of the Seed,
s It js the Bud in a state of greater perfection, but at the
¢ game time more compressed within itself, having mora of
s individuality, and, consequently, an independent exist-
« ence. ‘The whole Plant is contained preformed within
« the Seed, in the same manner as within the Tuber, Bud,
¢ or Bulb, but, at the same time, so far ideally, that it fre-
« quently is scarcely perceptible as a material embryo.”
The whole of this is repeated most perfectly inn the Animal

‘Qrganism.  We shall find Animale in which propagation

is effected by the detachment of, individual Shoots, (in
which a part of the maternal body appears as a material
embryo,) or even by the divisibn of the maternal body into
several parts: whilst, on the contrary, irrqther species, dif-
ferent kinds of organs, usually placed i distinet bodies,
present themselves, being either of a véyetative (female)
or of an animal (mnale) character, and by their -combined
action impart to a mass of elementary matter, originally
proceeding from the vegetative organ, the power of repro-
ducing within itself the collective anitnal organism; i. e
give to it the character of an Ovum, in which, as in the
Seed of the Plant, and even more so, the embryo exists
merely ideally, and is produced materially only by the
accession of certain exvernal circumstances. DBut as the
Geed in Plants is not always the pfoduct of the combfned
action of the Stamina and Pistil, being frequently, as in
Fungi, Lichens, &e. formed by an organism in, which we
do not discover this contrast of organs, and which on that
account appears ‘more purely vegetative; so, alsg, in Ani-
mals the formation of ,Ova very commonly occurs as the
product of @ body in which we cannot detect the distine-
tion of male froln female organs, and-which, therefore, has
more ‘the appearance of being purely female. But, lastly,
since Animal as well asVegetible Organisms are not pro-
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But, as the different modes of developement of Plants
are ultlmately referrible to one and the same, so, alsg, are
these various modes of Generatioft of, Animals:, of which
we shall be easily convinced, when we consider that Sexyal
Generation approaches to Generation without Sexes, inas-
much as in the former case the Germ to be impregnated
belongs to the vegetative female organ, and that the Ovum
is produced like a Shoot from®it; in which way, also, Ge-
neration iithout Sexes approaches to Propagation by
Shsots, and this again to Propagation by Divisiorn, viz.
in@nuch as the Shoot is origipally an mtegml part of the

maternal body whilst, ulumately, the qrigin of all these
modes of Generation is deducible solely from the re-pro-
duction of organic elementary matter.

Nevertheless, we shall find these divisifhs useful in the
following considerations, in which we shal again ﬁnd that
the simplest modes of Generation are proper to the lowest
Classes, "and that in the superigr, on the contrary, we meet
with sexual Generation, and that again w1th very various
modifications.

This Book wg shall again subdivide into two Chapters,
considering in the first the Organs destined for the pro-,
duction of new Organisms, (with which the Sexual Sense
is connected in the same manner ag the Sense of Taste
with the Digestive Organs;) and in the second, the deve~

lopement of those Organisms”themselves. 4
-
.’ -
¥ .
-
o -
L] o . £,
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ing in size, until they "are sufficiently advartced to be
detached and exist permanently distinet. (Tab. I. C. D.)
According to Serx,* ‘the cavity of the Stomach in the
Actinize is surrounded by several grape-shaped Ovaries
the duets of which gradually unite together and terminate
by several apertures in the Stomack:; the Ova, consequently,
like the undigested food, (§. 434.) being expelled through
the mouth. ' (Tab. L. fig. X! A. B.) He states, also, that
_there are similar globular Ovaries under the lobes of the
Liver (§. 648.) in the rays of the Asterias, (Fig. XI; C.)
More than this, howewver, riost Polypes, as bas been suffi-
ciently proved by: the experiments of TREMBLEY, are pro-
- pagated by division into several parts.

L. {

I\

Secrion 11 Sexual-Organs in the Mollusea:

v

(a.) ACEPHALA. .

§. 718. 1n tais as well asin the following Order the
Sexaal Organs, particplarly the most essential, the Ovaries,
are usually placed in the vicinity of the Liver and Lungs,
or fGills, a position whick forms an additional instance of
the relation existing between the Sexual, Respiratory, and
_Secretory Organs. In the Acephala, more particularly,
as in the higher Species of Zoophytes, there is not any

and is frequently repeated in the superior Classes, even in Man, by the
nutrition of the new being, first in the Uterus, afd subsequently at the
Breasts. It has a reference, also, to the connection of the generative function
with the respiratory on the one hapd, and the digestive on the other. (§. 715.)*

* Annales dw Muséum @ Hist, Nat. t. xiii. p. 417,

Yo
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= X
true Col)lﬂzltion, but merely propagation without Sexes, by
means,of Ova, or, at most] ;si:lgie Hermaphrodite Copula-
tion, °(i. e. by different kinds of genital organs in one indi-
vidual.) In all the Bivalves, as has been shewn by PoLt,
there is a large Ovary immediately below the Liver within
the Foot, in which the Dva are formed in such a manner,
that, as I have frequently observed with thé Microscope in
the Fresh-water Muscle, (Uhio pictorum,) frem 8 to 10
small Ova‘are contained in larger hulls or cases connected
tofather like grapes,® (Tab. IL fige IX. f. fig. XIL C.)
in $$hich they continue to grow, for a certain time, and then
pass into the ¢xternal laming of the Gills, within the cells

of which, (§. 564.) as withjn a‘Uterus, they are °°“"?‘“‘d :
into perfect Bivalves. Hence, if we %ten a pregoants,

Bivalve, we may take the young from outvof the compart-

ments of the Gill to the number of som"’e"'thousands., and
observe them moving briskly when placed on the” 8].“3‘3 of
the Microscope. The transference from the Ovaries %
the Gills (which last have even recently been consideréd
as Ovaries) is effected, according to OxENsT by means of
a0 opening direct from the Ovary on each side into the
canal placed above the compartments within each Gi
This statement, however, ‘appears to rest on the authority
of a single observation, and is, in my opinion, still doub,tflll_’
because, in numerous examinations' of pregnant and ure
impregnated Bivalves I have newer been able to disc(z"el‘
this op'ening; whence, likewise,tit seems to me more prce
bable, that the Ova, asin the Meduset or Actinie, (5 718:)

* ‘This is remarkable, because, according to Cavoigi, the Ova of several
Zoophytes are similarly massed together in the hulls by which they are
surrounded, &7

+ Goclting. gel. Anzeigen. 1806,

t In thefn there was a similar transference of the Ova from an internal to

an external organ.  (See §. 717.)

Gill.
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enter the Stomach® Uy one of the openings hitherto " con-
sidered as belonging exclusively to the biliary duets, and
are then evacuated through the mouth, and conveyed into
the openig"gs of the Gills by the water which flows through
fhe Clouk from before backwards; though it must be men-
tioned, that a prominence on the Rectum (Tab. IL fig.
IX. a. 6.) has much resemblance to an Oviduct. The
young animals must ultimately escape by two tubes (vagine)
(fig. IX. t. t.) running above the compartments of the
Gills and opening befow the anal tubes. The parts which
.in these and other Bivalyss have occasionally been “ton-
_ sidered as male crgans, are of a very dubious nature.
.+ §.719. There are many varieties of this organization . i
c4 1
/

% ih the different species of the Order, of which some are
‘ but imperfectly. known, and others unsuited for extended
l P description in this place. I shall, therefore, only notice
the very considerable deviation in the Ascidiz: in them,
an Oviduct (i.) arises from the Ovary, (Tub. II. fig. 1L
h. h.) which is here, also, placed below the Liver; it con-
veys the ova either through the anal opening, or through
the lateral aperture of the Gill-bag, (§. 562.) to lhekqsi-
ternal surface of the fibrous case, where the young animals
remain fised, and undergo a farther developement.t
Opposite to the opening of the Ovary, I remarked the
orifice of another glandular organ, (fig. 1L k. L) which
apnarently possesses the chiracter of a male organ, oF
serves to furnish the gelatinous covering of the Ovi

¢ The crystalline style, before mentioned, (§. 437.) may probably in hat
case have the same cluracter in these animals as the peculiar dart of Snails.,

(6. 722.) . \
r
4 Seé the Essay before quoted from Mecxu 'sedrchice, b. il B-
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. ‘ o (b.) GASTERQPODA, * -
; \ 55 X

§. 720. Instead of the formation of Ova}'without.(he
existence of Sexes, or the self-copulation of perfect Her-
maphroditm, as in the preceding Order, ‘we here, for the

. first time in the series of manimals, find a «distinction of
Sexes i different individuals, which is the ‘case in" those

Species possessing Gills placed within the cavity. of the

Cloak : nay, in the higher Species, 7. e. in those breathing

by detached®Gills or pulmonary cavitigs, we find as a repe-

‘ tition of the inferior formatfons that each individual is
furnished with sexual organs of Woth kinds; in such & man=

ner, that self-copulation is no longer pessible, and mutual
copulation necessary. We shall examitie some species as
specimens of each of these organizations, selectifg first the
Viviparous Snail (Cyeclostoma viviparum) as an instance of

those Gasteropoda in which the Sexes are completely
separated. In the female, we find a whitish Ovary between

. ﬁ,‘e TOSPimtory cavity and the Liver, with an Oviduct pro-
3 ceeding from it belind the pecten of the Gills, (in the
same manner as the Vagina of the Fresh-water Muscle

over the laminz of the Gills,) (see Tab. III. fig. X. f.):

it here, also, supplies the place of & Uterus, the Ova being

detained in it for'a considerable time, and there developed

into young Snails (like the Bivalves within ghe Gills),
distending the canal in an extraordinary degree. In the

male, the Testis (fig. XL a.) occupies the situation of

the Ovary in the female; a contorted seminal duct (z.)

A proceeds from it to the Penis (y.), which can be protruded
through an opening in the right Feeler. In other Species

of this kind the Oviduct serves simply as such, and the

Ova are developed external to she body of the mother; as;

-
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for instance, in the Buccirum uadatuni: it is remarkable,
however, that here, as well as'ia most Snails, several are
evacuated together in a covering common to ally} by wkich
we are reminded of the hulls for the Ova in the Ovary of
Bivalves and of similar appearances in Zoophytes. The
male of this animal is, also, dlsungulshed by an extraor-
dinarily large Peais, which can at pleasure be protruded at
the right side of the neck, orretracted thlnn the pulmo-

pary tavity.

§ 721. Among the Hermaphrodite Gasteropoda, where

the Copulation is mutual, we shall consider more particu
the Helix pomatia. In each individual there is a moderately
large Ovary (Tab. I, fig. IH. q.) situated below the upper
xtremity of the Liver, with a convoluted seminal tube (r.)
de&-endmg from fr., and which, after contracting a little,
suddenly expand iaio a capaclous, mucous, plicated Vagina
(w.), in which the Ova receive an albuminous coating, and
are united into masses. At the orifice of this Vagina ter-
minate several secretory organs, the character of which is
as yet but imperfzctly understood : of this nature are two
vesicles (x. x.) with numerous ramifications, and a bladder,
__ with a long neck (v.). The male organs consist of a large
Testicle (t.), a seminal canal, at first attached along the
\agma (t.* u), and then taking its course to the Penis;
and lastly, the Penis itself (a.); moved by a muscle (@),
and provxded with a long appendage (a.’). Both Penis
and Vagina ultimately terininate in the common sexual
cavity, (fig. IIL 2. fig. IV. a.) opening externally below
the right large feeler, (fig. L c.) and presenting in its
blind qppondage (fig. IV. b. fig. I1I. y.). the little pointed
calcareous body or dart (fig. IV. ") nttached to a small
4 These hulls or cases in the Buecinum wndation form masses as large as

a fist, and each contain some dozuu of dotlike Ova.  (See <Oken’s
Zaoologie, b, i, s 27L.) N
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pmjc’ctiqn In the time of mutnal copulation the sexual
cavity is protrude(l (like n¥eeler, §. 98. 110.) Lhrough the
external opening, the Penis at the same time is protraded
as far as up to the insertion of its seminal duét, (see the

sexual organs thus protruded, fig. XII1.) and the style or

dart comes into view; which, aff.er Jhaving served to produce
mutual excitement, is cast off and sube:eqhently renewed.*
Nearly the same description awill apply to the.sexual organs
of Slugs'(Limax); where, however, the ramified bladders
"and the sac for the style (dart) are wanting. Lastly, the
sexual parts are similarly disposed in most others of the Gas-
teropoda bre&thmg by detached gills or _pulmonary cavities,
except that, according to CuVier, these organs in some
species, e. g. the Aplysm and Onchidia, differ in the cir-
cumstance that the Penis is placed at a,distance from the
common sexual aperture, and connectdd with it only by
means of a groove. (See Tab. III. fig. VIL)  *

§- 722. Before quitting the consideration of the sexual
organs of the Gasteropoda, it still remains to notice some
secretory organs which appear to be closely connected with
%Q:exual functlon In the first place it is remarkable how,

e two first Orders of Mollusea, the respiratory organs
stand nearly in the same’relation to the sexual organs and
rectum as the urinary organs in the superior ammgls a
circumstance which affords an addifional proof of the &or-
rectness of the character before assigned to the urinary
system as a repetition of the respiratory organs., In Xddi-
tion, there are some peculiar excretory organs, consnstmg of
a tolerably considerable mucous gland, or rather mucous
cavity, which, placed dn the vicinityof the respiratory
cavity, (Tab. IIL fig. III. d.) usually empties itself close
to the anus by means of a peculiar excretory, canal, (fig.

* Accirding to OKeN, (Zoologie, b. i. 5 815.) the dart is to the sexual
@perture what the covering (§. 130.) is *o the shell.
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X. XL L) taking its course between the Rectum and
Vagina or Penis. In many marine Snails (Murex strom-
bus and others, and also the Aplysia), we meet with a glan-
dulgr orgarr beneath the margin of the cloak, which
secretes the purple fluid so celebrated amongst the ancients,
and is apparently related to the sexual fanction.

(e ) Crpuavroropa.

Q (4
1

§ 723. In this Order of “Mollusca, the organization of
which' is in so many respects more perfect than of those
‘that preceded, the sexes are always perfectly distinct
though actual copiifation does not appear to take place, the
fructification of the Ova being rather (as in dicecious plants)
the result of a simultaneous evacuation of ova and semen,
The female organs in the common Cuttle-Fish consist of a
large ovary, which is contained within a peculiar capsule at
the lower part of the peritoneal sac, (Tab. IV. fig. XV. d.
and encloses a great number of ova, of various sizes, @ d
of an oblong pointed shape. (iig. XVI.) The ova are
expelled by means of an oviduct (fig. X V. e.) placed on
the left side, so that they pass under the Infundibulum,
so often before mentioned, ard are liere evacuated with
the current of expired wu’ier, in the sume manner as the
ova in Bivalves pass throngh the tube of the cloak. There
appear, also, to be otlicr seeretions intermixed with the
ova, giving to them the albuminous coating by means of
which they are united into clusters. As secretory 0rgans of
this nature,* we mitry notice in particular fwo large flat oval
* These and similar glandolar secretory organs in some degree supply the
deficiency 0F a'Uterns in the inferior antimals, and, consequently, it is remark,
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bodiesy (fig. XV. g. g.) the internal structure of which

resembles the tubular sibstance of the human kidnjes; and

S afso a small reddish bladder, (f.)“observed between them by

; Swayaerpay, The Sepiz octopodia and Cafmar sagittatus

differ from this structure in possessing a double oviduct, one
opening on each sidg.t

§. 724. In the maie Cuttle-Fish, according to CuviER,

. a large, soft, and glanduldr Testicle occupies the situation

of the Ovary in the female : from it arises a seminal canal,

which first by its multiplied convslutions forms an epididy-

mis, and then opens into the upper extremity of a spacious

cavity, (déscribed by Swamyerpad as the Testicle itself,)

‘ and containing, in addition to some thick mucus, numerous

little, elustic, vermiform tubes, “the triie nature of which is

altogetlier unknown, though they have been frequently

examined, and even mistaken for semihal animalcules. The

})ag itself appears to be analogous to the glandular organs

in the female for the secretion of Albumen, and in this

view should be considered as a Prostate. (See néte to

the last §.) The extremity of the seminal canal, projecting

- ; :.\»boncath the_Infyndibulum, and placed above the peritoneal

sac, is situated close to the Rectum on the righ.t side; and,

th°“gh it does not actunhy serve as an organ for copulation,

h-as received from Cuvier the name of Penis. In two spe-

cimens of the Sepia octopodia, where I had the opportunity

of examining the sexual-parts, (though notin a perfectly

fresh state,) I observed that a seminal duct proceeded on

»

2 able thatin the superioranimals, and even in Man himself, we find a ;udiment
3 of the Uterus in the male in the form of a secretory organ, the Prostate.
’: o The duplication of the sexual organs, wherever it exists, appears to be a

result of the unipn’ur two kinds of sexual orgaas (perfect hermaphroditism)
in a single individual in the lower Classes.

L)
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each side® from the Testicle,* (Tab. IV. fig. 1L z.) corres-
ponding to the two oviducts of thik species: each seminal
duct liad a glandular swelling (x.) at its origin, and open?d
on d‘l’e Peritoneum close to the Gills. Close to, and in
front of, the Testicle were two spacious sacs containing
thick mucus, and each opening aboye the seminal duct
by means of a peculiar excretory candl. (Fig. L. L)

, " o
‘ "

. L
S

Seerion 111, Sexual Organs in the Articulata.

§. 725. Tt is relparkable that in this Class, where the
external form in general is more developed, the Sexes are
not only more uniformly distinet, and single copulation
the most common, but also tha the sex impresses a pecu-
liar character on the entire form of the body, so that the
males and females are often very considerably distinguished

by differences in the size bf the body, of their colours, or'h

even of the formation of the extremitics: differences which
are pointed out by Natural History as regards Insects, but
which also oceur in Wormws; whilst in the Mollusea, on the
contrary, similar contrasts in the sexes of the same species
have not been observed, and p'rob.;b]y do not exist. Asre-
gards their sexual organs, lowever, many species of Worms

* As Cuviza has stated that the seminal duct is <ingle in the S. actopodia,
Tat first imogined that T was examining femule organs ; but, on the one hand
the nature of the testicle-like body, in whicl there were not any traces of
ova, and, on the other, the analogy between the mdie and famale genital organs
prevailing through the whole animal kingdom, satisfied me that the view 1

have taken is the most correct. B P
o
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approximate by hérmaphrodit:fl formations to the preceding
Class, and many even to Zoophytes, by the probablg occur-

refice of propagation without sexes. ;
" PY

» L
°

(a.) VERMES.
- - L
» L e

Y §. 726.  Among the Intestined Worms, the Hydatids
(Entozon cystica, R.) do not present any traces of sexual
parts,* and; consequently, appear to be produced by propa-
‘ gation without sexes. Ip the Twniw, (Cestoidea R.) small
fossee with external apertures, and situated in the middle of

all, except the anterior smaller, segments of the body, are

clearly recognizable as Ovaries, inasthuch as Ruporpir

. observed not only Ova, but also young Teniw in them-
There are also single canals and penis-like projections

which appear to have the character of male organs; wlience

we may be allowed to suppose that these® Worms are capa-

il ‘ble both of mutual hermaph'rodil;al and individual herma-
: phrodital impregnation.t The sexual parts of the Trematoda
appear to l__)g_ hermaphroﬂital, whilst those of the Acantho-~

cephala are distributed to separate individuals; and jn such

a manner that, in the Echinorhynchus for instance, almost

the whole body appears “to be an Ovary filled with ova,

and emptying itself by a proboscis, whilst in the maf®, on

the contrary, the sexual organ consists in a bladder placed

at the farthest extremity of the body. Lastly, in the Nema-

toidea, the sexual organs are very distinetly formed. The

A female is larger and thicker, and in much greater numbers

- * Rupovris, Hist. Entozoor, t. i. p. 305.
t Lc. p. 317. The common Tape-Worm, at least according to Canr-
LISLE, is also capable of propsgation by Givision. '
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than the male: the female sexual aperture is in the ¥icinity
of the cephalic extremity, with a Vagina extending inwards
from it, and terminating in:two very long (sometimes mdre
than six feet) and extremely contorted tubes, joined at their
other extremity, and containing an incaleulable number of
minute Ovula. In the male there is a small thread-like
Penis (bifid, according to Ruporpur, in the Ascaris spici-
ligera ), protrucing at the caudal extremity, which di}ates
internally into a ‘thick canal (Vesicula Seminalis), two ,
inches long, which, in the last place, has inserted into it
a thread-like vessel (Testicle), two feet long, and convo-
luted around the Intestinal Canal.  In the Cucullanus the
Penis is bifid (Tab. V. fiz. VIL B.); the female sexual
orifice is more in the middle of the body; the Oviducts
more capacious than the Intestinal Canal, usually crowded
with living young oties, and occupying nearly the whole
of the body. (Fig. VII. A.)

§ 727. The sexual organs of the extraneons Worms
are in general but little known, though the hermaphrodital
formation (with mutual copulation, as in Snails) appears to
be the most common ; such is the case in the I:eech, where .
there are two sexual openings on the anterior half of the
abdominal surface,—an anterior male, and a posterior female.
(Tab. V. fig. IX. a. b.) The former leads to 4 conieal
hollow organ, (fiz. X1 a.) from the base of which procceds
a thread-like vessel (probably the Penis). The base of this
cone is alsa perforated by the seminal ducts on each side,
(fig. XI. ¢.) proceeding from two large Epididymes, (fig:
XL b. fig. X. e.) the Vasa iniferentia of which are given Off
from a row of separate roundish pairs of Testicles. (Iig- }\
d.) The female orifice leads to a capacious ' agind, (fig.
X. g. fig. IX. e.) which is connected with the Ovaries
(g- g) by two Oviduets. (Fig. XL h.) In the Earthworm
there do not appear to be aay true sexual apertures in the

-

s
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; situation where thesé animals adlere in the act of* copnla-
i lation, . e. in the region of the circalar belt, (fig. I. b, cud.)
.) *'_buts instead, near the heart-like wascular circle, (§. 698.)

~ arow of Ovaries (fig. IIL. A.d.d.d.) around”the (Eso-

2 .“}ﬁiagus; whilst, on the contrary, I myself, as well as

*+ MEckEL® and MoxTEGRE,+ have distinctly observed the

living young unattached between the “cellular parietes

\ . munq_ﬂle intestinal canal, "corresponding chosely to'their
situation”in ‘the Cucullanus. The mode" in which they

- dre reroved from that situation is net very obvious, though

it is probably by means of the lopgitudinal projection at

the back of*the intestine, which I fipd to be a hollow

\ tube.y  (Fig. IIL k.) Agcording to Cuvikr, the Ova, or

young animals, are similarly situated *ip the Lunibricus
marinus and Aphrodite.
v

(5.) CRUSTACEA.

& L

§- 728. The sexes are here perfectly distinef, but the -
sexual organs double, (forming, as it were, a repetition
of the two kinds of organs so commonly existing in the
preceding Order,) so that two male and female sexual
openings exist in each individual. In the female of the

% Cray-Fish there is a tolerably large Ovary upon the Intes-
tinal Canal behind the Liver, (Tab. VL fig. XE. ) from
which proceed two capacious Oviducts, (fig. XI. g.g.) sur-

* Translatipn of Covier’s Comp. Anat,

+ Mémog'(u du Muséum &' Hist. Nat. ¢, i. p. 242

$ It is farther remarkable of the sexual bladders at the cephalic extremity
of the Barthworm, that, as already mentioned, (§. 572.) they agree, both in
form and situation, with respiratory bladders.
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rqundi,_ng the Intestinal Canal and muscles of - the 4ail 315)’(“5
terminating at the root of the third leg on each side. ’(‘i"i AR Th B
VIIL a)) When the Gva are expelled they are lodge 5’1.'411, e f
upon the little fin<like laminw under the tail, (fig. XIL): 41 (5
which is so far remarkable, as it forms another instance of - % '
the transference of the Ovum from an, internal to an exter- _
nal organ, and as these laminwe are themselves merely
repetitions of 'the branchial laminze of the Squille. In-
the male there is ‘& tri-lobed Testicle occupying the situa-
tion of the Ovary in the female, (fig. X. a.) and from it
arise two long, minute,, white seminal vessels, (b.) which
are very much conyoluted, like the seminal vessels of the | |
Ascaris, gradually increasing’in thickness; they then sud- >
denly become smal’ again, and immediately expand into a ¥ ?’

Penis half an inch long, and contained within the body, (fig.  * )

1. ..) but probably, like the Penis of Snails, protruded at the

time of copulation from a tubercle at the root of the last

pairs of legs. Close to this tubercle, on the under surface-

of the tail are two bony, gro&;e-slmpe(l, moveable masses, - |

which are considered by CUVIER as the true Penis, although > 4
.CavoLint*® and others had already described them as being

merely excitative organs, because they are 80 far . removed .

from the opening of the seminal canal that it is impossible

they should be intended to conduet the semen to the ori-
fice of the Oviducts. ;

5 ©
. |
(c.) INsEcra.
§. 729. In this extensive Order the sexes are invariably \ \
It |

perfectly distinct, and frequently the males and females so

o On the Generation of Fishes and Crabe, transtated by ZistERMANY,
Berbn, 1792, p. 121. He found twd pairs of such parts in the Punger.
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;:mfmmfm as to appear as though they belonged to dif-
rent.species : individnals 'without sex are, however, very

' cominon among Bees, Was ¢
. : ps, Ants, though more properly
. to be considered as females in which the sexual parts are

undeveloped.* But though the internal sexual organs are

STl EordiRastl s |
4 :i ﬁ'l,-lordm?"') double, the external sexual openings are
gle, asin the superior Animals. In the latter respect

:“d::‘i’h S.P‘defs for.m a remirkable exeeptiont, reminding
xSﬂ ' s""“!ture. in Cray-Fish: in both sexest the exter-
";i"gfmmls are sitaated on the anterior part of the abdo-

al surface between the branchie, presenting in the

females two dfifices (Tab. VIL fig. VIII B. a. a.) belong-

l(l:i'(;' |to v bk simply Otgani'z'ed pouch-shaped Ovaries,
1,(,'10(,') _and in the male two opénings*(fig. VIIL. B. 2.)
like t'f‘s"g to the seminal canals (b.) of the similarly pouf:h-
Ords udf' {c'.) An evident approximation to the p.recedmg
the ()co".slStS in the fact, that in the Onisci the Ova pass from
sm-fac:a % between some valyes placed on the abdomun

valve ;, in order to be there farther developed i Wlf!lcll
alves have a great resemblance, to those covering the Gills,

(§- 577.) and are also situated in the immediate vicinity

of the respiratory organs. It is remarkable that this deve-_
so far imitated

10pem-em‘.of the Ova in an external organ is
even in Spiders, tliat the female surrounds the Ova as they
d being attached to

its own body by the Aranea sgeeald, and carried about
2 N

o
ent of the extre.

. .
The influence of the difference of sex on the developem
the female,

wities is very remarkable ; for, in the Glow- Worm, for iustance,

and in Ants those that are without sex, are Apterous.

Spﬁdpzm;m-!s to Taeviraxue it was supposed that che male organs of

like cxu‘:"“."““l in the Antenns : .hehns shewn, Powever, that their knob-

s 37.) emitiefare. metely excitative OFgans, ( Ucher. d. Baw d. Arachnid.
t G. R Tugymaxes on the Organizatis 4 Insects, in hi

misthte Sehrin obis mv' e Orgamzalion of Apterous Insects, m Tig

iften. b. 1. s 60 -

YOL. 13, %

Ver-
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with it. In the Scorpion, Treviraxus® found the exter-
nal ganitals alike in both sexes, (the male being distin-
guished only by two small penis-like projections,) “and
consisting of a small opening with a comb-shaped lamina
on each side. The internal organs consist, in the female,
of three tubes connected by transverse vessels, (in the
oviduets of the Scorpion, Reni usnally found from 26 to
40 young ones,) and in the male, of two testis-like bodies,
with vasa inferentia arising from the Liver or adipose body.+

* Ueber d. Bau. d. Arachniden, s, 11.

* In Woodlice the male orguns consist of # Penis placed at the extremity
of the abdomen a littlcabove the aniss, and communicating with & common
spermazic duct arising by two -vasa defefentia from the Testicles, which
are elongated and formed by a single order of vessels. The female organs
consist of a villve leading to a common Oviduet, which divides into two,
and sometimes four, branches or ovaries. These unimals are viviparous,
the young dnes being hatched within the uterus or common oviduct, and
wben'bntched eseaping at the lower part of the abdomen in ornder to be
lodged betsween the legs of the mother until they use eapable of independent
existence. "

In the ]?bnhng?des the male Organs are composed of two white pyramidal
teftlcles, with two vasa deferentia proceeding from them, and openi:;g into a
?nrge common .seminnl canl, within which is a cylindrical oy projection
<hat probubly serves as a Penis.  The vesieule seminales also open into
comm'on semital eanas, and afe forted by two cylindrical, capillary, and ex-
treme'y coutofted tubes. l":,ﬂle female there is a common oviduet openiug
by one cxtrcm:.ty at the upper part of the body near the mouth, and at the
other '-'omm“"“"",ff"ﬂ with two eanals, whiel dilate into the O:'nries. The
mos* remarkable circumstance, however, is the canyl by which tho Ovaries
aguin open fear the mouth. It is six times as long us the body, and after
gradually cont.mcung for a certain space, suddenly expands into .'cylindﬁml
.tubc. Tt comfsts of two membranes ; of which one is cellular, and surrounds
it ,mly,"whﬂst the other is composed of spirally c.,,,w,h,te;g fibres, and is
very elastic. T!le Ova, whicli are formed in one only of the Ovaries ata
time, are found in the part of this canal nex, e Omy the common ovi-
duct first described probably serving rathier a5 4 Vugi;m ':hun as an oviduct
p_m;eﬂy 50 rfnlled._(l\lnuyxl. mi SERRES, Mim. du Muséum, vo83, 108.) 0
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§. 7307 The organization of the sexual organs i'l'l the
morg perfect Worms without vesgels, e. g. the Ascarides,
may serve as a prototype for those of the remaining Insencts
which breathe through Trachew. Asin them, so also hére
the seminal organs as well as the ovaries are merely long,
and frequently very mfich convoluted, tubes; so that there
are in fact neither Ovaries ngr Testicles properly so called,
but merely seminal canals and oviducts; whith, however,
ace usually connected with severa] seeretory organs of
various kinds. In the Gryllus verrucivorus, among the
Orthoptera, we find two large tnft-:shn;led Ovaries, which
consist of numerous tubes placedl near each other, and intet-
woven with extraordinarily large and numerous Trachez.”
Both empty themselves by a common “Oviduct, which
unites with that of the opposite side inte a short Vagina,
into whicl opens a little bladder, provided with 2 peculiar
convoluted secretory vessel terminated by a blind extre-
mity. From the Vagina the Ova pass into a laying tube-of
considerable length, which exists also in several other In-
sects, e. 9. Wasps, (reminding us of the evacuation of the
Ova through the tube of the Cloak in Mollusea, §. 718.
723.) and here consists of* two long, narrow, and pointed
laminze closing into each other at the sides. The ‘male
organs consist in two yellowish Testicles, (Tab. VIL fig.
XXIV. a.) formed by semigal vessels, and penetrated by
numerous Trachem: the excretdry duct by its migute ¢on-
volutions forms an Epididymis, (fig. XXIV. b.) then re-
ceives two tuft-like bundles of ececal vessels, (h. i.) and,
lastly, opens together with that of the-opposite side into
the Penis, which presents a tongue-like body, (e.) sur-
rounded by a circle of skin armed with two little hooks.

* Is it mot probable that the number of these Trachew is connected with the
VEry considerable size to which the Ova’f these animals attain within the

body of the mother ? .

Y 2
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Among the Hemiptera, the female organs of the Water
Scorpion (Nepa), according to SWAMMERDAM, consist of two
Ovaries formed of five canals, the Ova being distinguished by
a 1ow of bristles at their upper extremity: the male organs
are formed by two bladders with two extremely convoluted
seminal tubes, and on each of them five seminal vesicles,

at the base of each of which is inserted a minute testicle-like ‘

convoluted seminal vessel. Among the Neuroptera, 1 shall
notice only in the Libellula the remarkable position of the
male organ at the anterior part of the long and narrow
abdominal surface, whilst in* the female it is_at the poste-
“ rior part of the body, thereby explaining their peculiar
mode. of copulation.® d
§. 781. Arhong the Hymenoptera, SWAMMERDAM
found in the Queen Bee two large Ovaries consisting of
numerous strings of Ova, estimated to amount to ten or
twelve thousand: the Vagina is placed at the termination
of the common duct of the two Ovaries, and has connected
to it a little bladder with two secretory vessels, which here,
as well asin other 'Insects, are supposed to prepare the
viseid covering of the Ova. The male orgaus of Bees con-
sist of two Testicles of tubular structure, two seminal ducts,
two bladders, and a Penis, which, like that of Snails, is
everted when it is protriuded.  In the Coleoptera, the female
organs are simpler, and more like those of the Water
Searpion: in the Rhinocerns Beetle, for instance, accord-
ing to SWAMMERDAM,+ there are only six tubes on each
side, containing but a moderate number of ova; and the
Vagina again receives several secretory organs. In the
male the two Testicles are divided mto six little flat bodies,
each sending off a little canal, which, uniting with the
rest, assist in forming the common seminal canals, that

enlarge as they proceed dewnwards on each side. “Where

* Swasmeanay, Bibl Nat. p. 96. 4 L.e. Tab. XXX. fig. X.

=
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the two> seminal ducts unite in the canal of the Penis,
there are also two little seminal bladders, into the bottom of
wlhich opens a delicate convoluted vessel, nbo}_“" 20 iriches
long. In the Lepidoptera we may take as an instancg the
sexual parts of the Papilio brassice, L. lately so well de-
scribed by HeroLn.*, The female organs consist on each
side of four long spirally convoluted “tubes, containing a
great number of Ova (Tab. VIL fig. XX VL A:a.a.);
-both organs unite in a short Vagina, that also receives
the orifices of a simple bladder and of a smalle one with
.two cornua and secretory vessels; (c. d. e.) as well as a
larger cavity, {b.) which Herorp considers as the recep-.
tacle of the male semen. The male organs are a red
spherical Testicle, composed of two halves (fig. XX VIL A.
a.); two long and delicate [seminal canals, (b. b.) each of
which receives a long convoluted seminial vessel (c.) before
it unites with its fellow to form the common seminal duet,
(-‘:’); It is req)mkable. in the history of the developemm\t
of these organs, that in the very youugi Ci\ter\\i\\a ,
organs of each kind differ hut little, and g 8 the
buds (fig. XXVI. C. female, fig. XXVIL* 1. s )'f"'"
the fu]l-grown Caterpillar approach more c-losolfy ;o‘ tl'm:;’
subsequent form, (fig. XXVI B. fig. - XXVIL C.) and
attain their ultimate perfection in the Pupa. LT

* Entwicklngsgeschichte des Schmetterlings. Cassel und Marburg. 1815,

v -
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. % 5 Y
B. Sexual Organs in Animals with Spinal Marrow
g and Brain.

Seeriox L. . Fishes.

§.732. In the species of animals reviewed in the pre-'
ceding paragraphs we found it a general rule, with a few
exceptions, (e g. the Cephalopoda,) that the ova are formed’
in considerable numbers in‘the organs destined for that
purpose, and then .simultaneously evacuated to be again
simultaneously renewed, (like the yearly production of new
fruits on Plants:) if, indeed, the animal be capable of
repeated generation, which is not the case in' most Insects
for instance. In the higher Classes of Animals, on the con-
trary, it generally happens that'the Ova, when they can be
detected preformed in the Ovaries, are originally formed in
a definite number, but then gradually arrive at maturity,
and detacl themselves, so that there are constantly Ova in
the Ovaries, but of very different sizes. Most Fishes,
however, here again form an exception, and approximate
to thie inferior Classes by the perijodical and simultaneous
growth, evacuation, and regencration of large numbers of
Ova: nay,, there are even sbme species in which varions
observations have rendered it probable' that the hermaphro-
dital formation exists, by means of which they are rendered
capable of 'self-impregnation.  This js the case, according
to Cavorini® in the Perca marine and the Canna (Hia-
tula Salviani, L.); and, according to Homeyf in the Lam-

s Usher Erzeugung d. Fische und Krehse, 5. 82
+ I’lu}’osr-p/«. Trany. 1815,
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prey (Petromyzon marinus) as, possessing both Testes and
Ovaria. 1 confess, however, that though I find the Ovaries
very (hstmctly in the Lampreys, I am still doubtful az to
the true character of the Testicle-like’body, inasmuch as it
is very possible that these animals, which have so much
resemblance to Worms, may also approximate to them in
the circumstance that the females are found in much greater
number than the males.* o

. §.733: The following is the usual st.ate of the sexual
organs in the Osseous I'ishes:—The Oyaries form two
large sacs extending on each side of the Intcbtmal Canal
to the undewsurface of the Liver, and attached by a kind
of \Iesentery they are supplied and fixed by minute
blood-vessels, and have processes-extending from ‘the inner
surface of their parietes, to which the Ova are attached,
and in such numbers, that towards spawning time the Ova-
ries oceupy nearly the whole of the cavity of the-abdomen,
some hundreds of thousands of Ova having been counted
in a single Fish. These sac§ open by two very short 2x-
cretory camals, which immediately unite into one, termi-
nating together with the urinary organs immediately behind
the anus. (Tab. X. fig. 1IL. A. B.) The Testicles (Tab.
IX. fig. XVIIL. XIX. h.) present precisely similar sacs,
containing, instead of Ova, a whitish, seminal (and, accord-
ing to Fourcroy and Vavguerix, highly phosphorescent)
fluid, secreted from their internal parietes, and discharged
at the same place as the Ova of the female. Likesthe
Ovaries, also, the Testicles swell at the spawning season,
and it is easy to see from this organization, what is also
proved by observation, that no copulation, properly so
called, can take place. As deviating from this form, [
may notice, first, the Ovaries of the Trout, of moderate

* Anong the Ascarides, for instance, the number of males is very
Hwconsiderable.
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size and situated high up elose to the Liver; in, which T
do not find the Ova simultandously developed as in the
Canp,.Pike, &e. but, on ¢he contrary, of various sizes: Mmor
is there aty peculiat Oviduct to be detected, the Ova,
which when they have attained their full growth are nearly
as large as a pea, detaching themselyes and falling into the
cavity of the abdonfen, which therefore is frequently found
quite full of cnattached Ova.c They are evacuated, how=
ever, through’the openings, before mentioned (§, 472. 599.),
of the abdominal cavity close to the anus, which openings
these Fjshes, even the Males, possess as well as the Rays,
with this difference only, that they here unite into a com-
mon external aperture. This cirgumst.ance, not before de-
tected by any observer, is remarkable, in so far as it reminds
us of the deposition of the Ova within the abdomen of
several Worms, and serves to throw a elearer light on the
true nature of these mysterious openings into the abdomen;
inasmuch as they here serve as uterine apertures, of which
they are merely a repetition in the higher Order of Rays
and Sharks, and*in them stand in relation to the respiratory,
‘connected as it always is, with the sexual function.

§. 734 A remarkable transition to the Cartilaginous
Fishes is formed_ by several OsSeous, e. g. the Blennius
viviparus, which bears living young, though we still need a
more complete investightion of its sexual organs. As re-
gards the Cartilaginous Fishess their sexual organs in the
Braachiostegi, e. g. the Sturgeon, agree with the usual
form of those of the Osseous Fishe; but there are also
viviparous species, e. ¢. the Syngnathus acus, of which
ArnistorLe long ago remarked, that the young escaped
through an extensive fissure in the abdomen, which again
closes after their birth; a fact confirmed also by Cavorrxi,

who states, that the young are formed in a sac behind the o - '

anus, which opens when they arrive at maturity: a remark-

e »
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able phenomenon, which, however, appears to me to agree
closely with the mode of expulsion of the Ova of the Trout,
and may probably be explained by supposing that the Ova,
escaping from the Ovary, are developed in a particular
part of the abdominal cavity, and are then expelled through
a similar natural (not new-formed) aperture of the abdo-
men itself, which merely dilates in an extraordinary manner
at the period of parturiticn. Lastly, in the females of

4 v 3 . -
Sharks and. Rays, there are two small Ovaries situated

under the Liver, in which the Ova are developed indi-

vidually, not simultaneously, as in (Jsseous Fishes, and two

Oviducts, ¢ach. of which (Tab. X. fig. 1X.) receives the
Ova from the Ovary by means of a floatink® extremity
placed near the Heart and Liver, forthe most part con-
taining the young until the period of tleir full develope-
ment like a Uterus, and ultimately evacaating them through
d}‘" pudendum, which is situated behind the anus, and fur-
nished with 5 penis-like grojection (Clitoris). In the

. Squalus acanthias, Hoxet always found several Ova sur-

younded by transparent jelly, and enclosed within a common
capsule pointed at the corners (fig. IX. e.); he observed,
ooy that the young were always completely developed
within these eggs,»whilst, on the contrary, the Squalus
canicula is, according to him, merely oviparous. In the
male, the testicles are already of a more glandular struc-

ture, &nd occupy the same sitnation as the Ovaries in the

o
4

* This fioating orifice (Fimbriated extremity of the Fallopinn Tube in
Man) serves to distinguish the Oviducts of the superior from those of the
inferior animals, where the Oviduet appears to be merely a continuation of
the membrane of the Ovary." Is it not allowable to'consider these orifices
as the apertures into the cavity of the abdomen (e g, of the Trout) in-
verted and elongate(f‘ info tubes?

t On the Mode of DBrecding of the Cuvi-viviparous Shark in the Philos.

Trunsact, 1810,
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female (Tab. X. fig. IL. n.): the excretory duct by its
numerous convolutions forms a leng Epidydimis, and then
dilates into a kind of Vesicula Seminalis, (p.) whick is
connected with its feliow, and opens in common with the
urilary passages into a heart-shaped cavity with an ex-
ternal projection (Penis). ~Consequently, there is true
copulation, at which time the male grasps the female by
the posterior extremities, already noticed (§. 168). In the
Lumprey there is a similar conical projection, within which

the Ova and Semen arg intermixed : two apertures lead to

it from the cavity of the abdomen, in which the Ova de-
tached from the Ovary remain until they are transferred
into this conical cavity, aund ithence ultimately expelled.

L™

Secriox 1L Sexual Organs in Amphibia.

§. 735. The Sexual Orgaus in this Class approach most
ciosely to those of Rays and Sharks, In the Frog, the
Qvaries are situated in the lumbar region: each is divided
into- several (sometimes nine) lobes, and consists of thin
membranes, in and upon which the Ova are formed, and
in such a manner, that, néarly as in Osseous Fishes, an
extraordinary number are produced at the spawning seasons
distending the Ovary until they are deposited. At the
upper part of thg Ovaries there ;sf_e also peculiar oblong,
ﬁnger-slmped, lobes of fat supplied by their own vessels,
and which lave been occasionally viewed: as Renal Cap-
sules, but which, however, particularly as they are already
very large in the Larva, dppedr to me to serve rather as
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depasits of nutritive matter subservient to the sexual fune-
tion, mnearly like the fatty bodies in Caterpillats. The
“Tukes or Oviducts open on each side between the Heart
and Liver,* then descend with many convolutions close
upon the vertebral column, each dilating, before its entrance
info the Cloaca, info a membranous bladder, in which the
Ova are collected, distending the body of ihe animal in an
extraordinary degree, and arc then expelled in the form of
masses glaed together by jelly; thus remindivg us of the
clusters of Ova in the Mollusca. As to this gelatinous
covering of the ova, it is secreted in the Oviducts towards
winter time, #nd, according to Bn.wm‘.n‘ is intermediate in
composition between mucus and albumen, on which account
it swells extraordinarily in ‘water, as I have often had occa-
sion to observe.f In addition to these internal organs,
there are, also, in the Surinam Toad external organs sub-
servient to the formation of the young, and perfectly re-
sembling plenomena before noticed, e g. in Bivalves,
&e. The ova are here xmprcgnated by the male on the
back of the female, and it is not until that time that the
cells on the surface of the back are produced, in which the
animal hatches its young; a cireumstance that receives

* From the remoteness of the termination of the Oviduct from the Ovary,
the transference of the Ova from the one to thu other is very difficalt of ex-
planation, and can only be imngined to nlm place by the existence of a direct
attraction between them.

+ See Houe's Essay on the Breeding of the Shark. Philos. Trans. 1810.
p- 205, where this jelly is stated to be similar to that found in the Oviduct

of the Shark.

 In spring it is common to find near brooks, or after rain, masses of
tough mucus with fragments of these Oviducts, which bave been ejected by
Birds on account of the manner in which they have swollen. They were
formerly eonsidered as the jelly of star-shoots, or as o Tremella (nostoc);
but I have cudenll)’ distisguished fmgmq.nts of the Tubes in such masses.
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additional interest from the fact, that it is the -cutaneous
organ, which, as we bave al‘ré'ady seen, is the primary
respiratory organ that is'employed in supporting the young-
Iq the male Frog, there are two oval Testicles of grﬁnu‘”
substance, provided with two little fatty lobes like those of
the Ovaries, and like them increasing very considerably at
the breeding sedson; and also two seminal canals connected
with the Uveters, and dilating into Vesicule Seminales
previous to ‘their entrance into the Cloaca. Here,. alsc,
there is not any proper copulation; instead of which, the
male grasps the female by means of two thumb-like tuber-
cles, which appear at the spawning season, ‘and pours his
semen over the Ova as they issue from her. The female
sexuil parts of Salamanders are distinguished from those of
Frogs as regards the Ovaries, (Tab. XIIL fig. IV. g.) in
which the Ova aré more permanent, and detached in smaller
numbers®at once. The Oviducts (d.), also, are each
dilated inferiorly, not into a bladder, but into a long canal,
within which the Ova are developed precisely as in a double
Uterus. 'The male organs consist of a double Testicle on
each side, (Tab. XIIIL fig. IIL h.) several blackish tube-
shaped Vesicule Seminales turned towards the Kidnies (k.),
and two-small triangular folds of the Cloaca, which appear
to be rudiments of a double Penis (e. e.). In the Proteus,
too, where rudiments only of Ovaries had been admitted,
Ruporeui* has discovered not only Ovaries and Oviducts,
but’also in other individuals Testicles and Seminal ducts.{

» Oxen’s Iiis, b I h. vii. s 1017

+ That the Aloxotl, or Mexican Proteus, is also 8 perfect animal, and not

merely a Larva, lias recently been established by Sie E. Hog, who found

in different specimens both male and female organs, not differing in any

essential points from those of the Batrachia. (I'Iailo;:yvl«. Truns. 1824, p,
i, 429.)— Tramlator. 1
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§. 786: In the Mud-Tortoise (T. lutaria) 1 find two
large.Ovaries at the ower' part of the abdomen, to which
are' attached, by means of peditles, bright yellow Ova
covered by a very vascular membrane which remains as a
Calyx, after the expulsion of the Ova, and then withers
away. The Oviducts are very long, attached to a vascular
Mesentery, and in the individual that I examined contained
on the right side six, and on the left three 2ggs an inch
long, and with solid shells. Both Oviducts opened into the
Cloaca, with which two empty membranous bladders were
connected on the right and left sides: there was, also, an
egg in the Cloaca, and a Penis, small, but otherwise pre-
cisely like that of Man, In' the male, I find two oval
yellowish-red Testicles below thé Kidnies, with a kind of
Epidydimis formed by their large and blackish seminal
duets, which last open at the root of a large and tongue-
shaped Penis, concealed within the Cloaca, moved by its
pe?uliar muscles, and grooved at its extremity, instead of
being perforated like that of Man.* <

§: 737 InSerpents, the Ovaries, forming two elongated
bodies f“mi!ibgd with Ova of different sizes, are situated
on each side of the Spine above the Kidnies: the Oviducts
are of considerable leng"t.h, and the Ova within them ar-
ranged in such a manner, that those lodged within one
correspond to an unoccupied space in the other. In’the
Viper, too, as in the Salanander, the Oviduct serves for
hatching the ova. These canals open into the Cloaca
close to the Ureters. In the male there is an oblong
Testicle on each side with a very much convoluted seminal
duct, that with its fellow opens into the Cloaca at the root

* Hence in these animals thers is an ardent and long-continued
copulation,

e
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of a double,* grooved Penis; which, though not capable of
being, very far protruded, permits of actual éopulation.
Nearly similar, too, is the disposition of the sexual organs
in ,Lizards, except that the course of the seminal duct
being shorter, it forms a more perfect Epidydimis, and that
in the Crocodile the Penis is singles

r

- - o

o

Secrion I1L.  Sevual Qrgans in Birds.

~

§. 738. The female sexual organs of Birds are extremely
similar to those of Amphibia, particularly Tortoises, except
that here, and here only of the higher Classes of Animals,
the internal genital organs are single. The Ovary is placed
in front of the Aorta, above the Kidnies, and below the
Liver (Tab. XV. fig. XILf. Tab, XVIa figs XVI. a.);
has a clustered shape; and increa;es considemb'ly in size at
certain periods in- those Birds that breed periodically: it
contains some hundreds.of soft Ova of different sizes, sur-
rounded by a vaseular membrane, which forms pedicles for
their attachment, and as they ineregse presents a white line
in front, (Tab. XVL fig, XVI, ¢) indicating the spot at
which the vascular membrane (Calyx) gives way in order
to allow the escape of the Ovum, subsequently shrinking
away. (d.) The eggis received ‘into the single oviduet,

*, This double Penis corresponds to the clovin Tongue of these Animals_

to the double Penis of several Worms, and to the double sexual organs of
muiy of the inferior animals, ¢, 2
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which commences by a fine membranous and funnel-like
orificey, and gradually assumes nearly the form and struc-
ture'of a common Intestine,* except that it is softer dnd
more flattened : it is attached by a mesentery, and making
several convolutions (fig. XVL f.) descends to the Cloaca.
The internal membrana of the oviduct varies in different
points: it is first precisely like the villous membrane of the
Intestine; is then plicated; presents long villi at the point
where the egg remains for a considerable time, and where
its caleareous shell is secreted; and then again becomes
smoother, and plicated longitedinally : this, however, does
not form any ground for dividing it into Vagina, Uterus,
and Fallopian Tubes, inasmuch as the Ovum is here deve-
loped external to the hody of the mothér; and the whole
Oviduet, consequently, is analogous to the Fallopian Tubes
in Man. The Oviduct always enters the ‘Cloaca on the left
side near the Rectum, (fig. X. b.) where it is furnished with
a sphineter muscle: according to Permravrr, also, the
Ostrich and Cassowary present traces of the existence of a
little Penis, shaped like that of Man. Lastly, the various
stages of developement are very distinctly perceptible in
these genital organs, the Ovary and Oviduct being reduced
in old Birds nearly to the same inconsiderable size as they
originally present in young ones.

§. 739. The male genital organs of Birds approxunabe
still more closely than the female to those of Amphibia,
owing to the existence of two Testiclest and their seini-.
nal ducts. * The Testicles are situated at the upper end of
the Kidnies on each side of the Aorta, their size being
subject to much variation according to the season of years;

* There is even the same peristaltic motion of their contents in both
eases.,
i} . 2 -
4+ As an occasional variety there is sometimes one, and more rarely there
are three Testicles.

b3
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so that at breeding time they are of extraordirary sizey
and at other periods frequently scarcely perceptible. {Tab-
XVIL fig. XV. a.) The left is generally larger than ‘the
right, as has also been remarked by Tassevperc and
TiepEMANN it theirshape is usually oval, their colour yel-
lowish; and their very solt and, delicate parenchyma;
inclosed within a thin and vascular membrane, frequently
gives to the whole Testicle a striking and, physiologicallys
very remarkable resemblance to one of the Ova in the
Ovary. cousisting merely of yolk. Several canals issning
from each Testicle unit2 to form the very much convoluted
seminal duct, composing the Epidydimis; (fig. XV. b.)
which is particularly distinet at, the pairing season, and
which often presents a peeuliar imperforate seminal vessel
ascending towards the Renal Capsules, or cavity of the
Thorax. The seminal duct, descending towards the Cloaca,
is arranged in close serpentine convolutions; is firmly
attached to the Ureter (fig. XV. ¢.); immediately before
its termination at the edge of the Rectum, close to the
Ureter of the same side, presents a small vesicular dilata-
tion; and, as is also the case in several Amphibia and
Fishes, a small gland that may be compared to the human
Prostate. Each seminal duet terminates ou a wart-shaped
projertion, which together correspond to the double Penis
of Lizards; but there is also oceasionally a larger Penis,
essentially similar to that of Tortoises, e. g. according’ to
TrepEMANN, in the Ostrich, Cassowary, Bustardy and
Stork, and likewise in Ducks and Geese. It consists of

tongue-shaped body, grooved superiorly for condueting the

setiven, and movad by peculiar museles: jn Ducks it is of
very considerable length, amounting to some inches, being
protruded at the timé of copulation [ike the Penis of Snails

1 Zoologie, b.ii. 5 687 and G, G. TaxNexsene, Spicilegium ‘Observa-
tionum cirea partes Genitales Maseulus Aviem,  Gott, 1789,

o
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ot the lomg tongue of Serpents, ‘and at other times being
concsa}ed within a peculiar sac of the Cloaca. We must
not quit the .genital organs of Birds without noticing the
remarkable differences in the size and plumage of this Class
coir;nected with them, inasmuch as this circumstance, as well
as the developement of the Ova external to the body;
indicate an approximation to the type of the more perfect
Insests. 5 . e '

. .
-
,
»

Secrion IV. Sexual Organs in Mapmalia.

‘(a.) KFEMALE.

§. 740. Inthe female procre.ative organs of the preceding
.lemses we have observed, 1st, the Ovaries, invariably ex-
isting ;. 2d, in sqme species only, ¢.g. Bivalves, Crabs, and
even among Amphibia, in the Pipa, external organs sub-
servient to the support of the young, not immediately con-
nected with the internal genital organs, and often originall
devoted to other functions; 3d, internal organs whic{
permit the birth of the young either in astate of complete
developement, or still included within an egg,—as: is the
case in some Insects, e. g. the Scorpion,—in Sngils,—in
most Fishes,—in Salamanders and Vipers. It is only in
Mammalia that all these organs are combined, and const-
quently in them we find, 1st, as generative organs,—the
Ovaries; 2d, as internal organs for convéying and perfect-
ing the Qvum,—the Oviduets, (Eallopian Tubes,) Uterus,
and Vagina, togefther with the external copulative organs

VOIL. 1. ' ‘Z
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situated at the orifice of the latter ; 3d, as external nutri~
ti‘:eorgans,—'tht- Mammée, the existence of whieh, we shall
find, is conmected witll the composition of the Ovuin ir
Mammalia, in which the yolk of the Oyum in Birds {form-
ing, as it were, a receptacle of ‘Chyle for the nutrition of
the young after the period of incubation) is for the m t
part wanting, thereby rendering necessary the existence
of ahother brgan for the nuftition of the young after hirth-
These latter organs are the only ones which have hitherto
been: looked for in ‘vain in only two species, viz. the’
Ornithorhynchus and £chidna. We shall proceed succes-
sively through the different forms of these-organs, assuming
the human organization as the general prototype, f‘"d
considering mré particularly the different deviations
from it.

§. 741. 1. OBaries. There are invariably two, even .in ’
the Ornithorhynchi and Eehidna; but in several species
they approximate considerably to the form of these organs
in Birds and Amphibia, in so far as it is very easy to detect
their composition of individual ovular vesicles. = This is
particularly the case in the Rodentia, ¢. g in the Rabbit,
Rats, Guinea-Pig, Hedgehog, and, according to CUVIER
above all in the Opossum. So,oalso, the Ovaries of Swine’
are ~composed of several globular masses of various Sizess
which, however, are not so much individual Ova as separate
stoall Ovaries, because when eut into- they present 2 ense
texture ‘with little cells exactly like a human Ovarys an
are also_found in the same state during pregnancy- (Tab..
XX. fig. IX.) Lastly, T may mention the singular elon-
gaved form they'present in the Porpoise, as observed by
Hunter,* resembling the figure of the Pancreas, and cor-
responding to their shape in the human embryo- .

2. The Fallopian Tubes (Oviducts) continue to present

* Philosoph. Trans. 1787, p. 444, (Their length five inches.)
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their expinded orifices to _the Ovaries, as was the case in y
Amplibia sand Birds: inferiorly, however, they open-into
the Uterusdnstead of the Cloaca, and, differ from those of
‘Women principally in their smaller size in proportion«o
the Uterus, in their more contorted course, and in the less
indented margin of thei abdominal orifice,, (Tab. XX. fig-
IX. b.) which is occasionally very large, e. g, according to
Huzawer, five or six inches across in'the Porfioise. "o .
* § 742. 3. The Uterus. When in the preceding Classes
of Animals we found internal orgahs for containing the
young during the period of their developement, and the
living young one$ born either gs such ot enclosed within
an egg, those organs consisted merely in dilated portiops of
the Oviducts, forming as it were two Ute;i,” each of which
emptied itself by its own aperture through the common
sexual opening. Among Mammalia tifis, accogding to
HomE,* is the case in the Ornithorhynchus; in which °
each Oviduct is somewhat dilated inferiorly, thus forming
a kind of Uterus, opening opposite to its fellow into the
short Vagina in such a manner that the orifice of the Blad-
der is intermediate between the two openings of the Uteri,
neither of which is surroungded bya Cervix. (Tab. XX. fig.
X.) The nearest approach to this form is in the perfectly
double Uterus of most of the Rodentia, e. g- Hares, Rab-
bits, Rats, and Mice, which opens with two separate pro-
jecting orifices into the Vagﬁ)a, ¢ach.half like the Oviducts
of Birds and Amphibia, completely resembling an Tntestine,
even in the arrangement of its musecular fibres: of the same
‘kind are, also, the Uteri of Swine, formed almost pre-
cisely in the same mannet. Next come the" different kifids
of Uterus single ,in the middle, but with lateral Cornua.
It is necessary first, however, to notice the remarkable
® * Phil, Trans. 189%, p. 81,
¢ ,; 2
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_ structure of this organ (Uterus aufractuosus) in the marsu-

piak animals,—Opossums, Kanguroos, Wombaty &c..

§. 743. In them, as in the animals with a pertectly
double Uterus, there are two openings into the Vagina,
with the orifice of the urinary bladder between them :
each o? these uterine orifices leads to a separate carfal
bending considerably inwards, and resembling an ordinary
intestine-like Uterus, the upper extremity of which nnites
with that of the gpposit'é side to form a mpncfous cavity
termanating in a point inferiorly. (Tab. XX. fig. XIIL)
This central cavity is* incompletely divided into two lateral
halves by a longitudinal ridge, and appears to be com-
pletely closed at its lower part shen unimpregnated. Ac-
cording to Hour+ however, during pregnancys, and also
during parturition, and for some time subsequently, it
opens into the Vagina by ‘a narrow fissure, through which
the young passes in the state of a perfect embryo, (occa-
sionally weighing 21 grains, when the mother weighs 56
pounds,) by means of the Vagina, into the bag containing
the mamme: the semen, on the contrary, probably passes
through the lateral canals in its course to the central cavity,
which receives the Ova from the Ovaries by means of two
Oviducts, that become larger as they descend. A gelati-
nous substance, like that found in the Frog or Shark, is

secreted within this Uterus during pregnancy in such quan-,

tity that the lateral canals are completely ohstructed by

it, and-the young animals firmly incased within it.

similar jelly is found likewise in the pregnant Uterus of

most Mammalia, where it serves, however, merely t0 closé

theorifice of the Uterus, . g. in the Cow, Horse, Dogs &c.
§ 744. There is this peculiarity in the Uterus of the

Carnivora, certain' Rodentia, e. g. the Agouti and Guinea-

+ Philss. Trans, 1795, $

o .
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Pig, Bais, Cetacea, Ruminantss Swine, and Solipeda, that
though opening inferiorly by a single orifice, it is elongated
suptriorly jinto a Cornu on egcheside, (Uterus bicormnis,)
which is usually longer and more intestine-like in propor-
tion as it serves to lodge a greater number of Ova. Such
is the case, for instange, in the straight-horned Uterus of
the Dog and Cat Genera, of the Bat and Seal, as well as
in the Uterus of the Pig,® Hedgehog, ands Mole, with
Cornua bending downwards: a long-horned Uterus of tliis
kind, which comes nearest to a double Uterus, mitht be
properly called Uterus bipaptitus;s and that with " short
Cornua, on flie -contrary, distinguished,more peculiarly as
Uterus bicornis.  In thoge animals, e. g. Ruminants and
Solipeda, where there is usually but orfeyoung ont ata
time, the Cornua of the Uterus are shorter, forming as it
were merely appendages to the centrgl part, with this
difference, however, that in the Ruminants, e. g. The Sheep,
and Cow, (Tab. XX. fig. XVL) there is an imperfect
septum in the body of the Uterus (bicornis divisus), which
is wanting in the Solipeda (Uterus bicornis®simplex). T!xe
mode of ntmcl;.ment of the long-horned and double Uterus
of Mammalia is also remarkable, not consisting merely, like
that of the Oviduets of the inferior animals, in a kind of
Mesentery, of which the broad ligaments of the simple
Uterus are rudiments; in addition "to these there are dlso
round and vascular fibrous cords, which exist as round liga-
ments passing through the abdominal rings even in “the

“ more simple form of Uterus, e. g. the human, but are here

double, extending in the same manner downwards from the
region of the crura of the Diaphragm resting on the spine, *
as from the abdominal ring upwards.*

» o

* These supeiior round ligaments of the Uterus have been particularly
noticed 1y Ruporrnt and Nerzsot, (MgeL's drehiv. boii. h. 2,) The

. Jrue chaacter of the round ligaments is very obscure, Lut they appear to
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§. 145. The last principal form of the Uteruseis trian-
gular or oval, which we first perceive in the «Antsaters
and” Armadilloes, (which®approach to Birds by thgexisfehce
of @ Cloaca,) and also in Sloths, but in such a manner
that its orifice does not form a proper Cervix, and, con-
sequently, the organ resembles the, Bursa Fabricii, or -
portion of the Oviduct of Birds, "rather than the human
Uterps.t Much more similat to the latter is the siggle
Uterus of Apes, and that not only in shape but alko in the.
naturgof its parietes. +The double as well as the bicornute
Uterus -resemble a true Intgstine or*an Oviduct in thig
respect, that thein parietes are thin, but tfieir muscular
fibres, on the contrary, ve'l‘:y digtinetly perceptible: the
sing]e’Uterus, omlfe othef hand, and even that of Anteaters,
but more particularly of Apes and Man, has extremely
thick parietes, th@muscular fibres being much less evident,
.especially'l'n the unimpregnated state. Lastly, the Makies
form a transition from the anthropomorphous structure of
the Uterus of Apes to that of the Carnivora by the division
of the fundus into two cornua; a structure that exists con-
su‘mtly in the Uterus of the human embryo, and occasion=
ally presents itself as a permanent malformation in the adult.

§. 746. 4. Eaternal Organs for Copulation. In’ Birds
and Amphibia, the last_ dilatation of the Intestinal Canal

CMaca) served i

.
most perfectty with ‘
l;';:;;:,%p:::'nmulfm of HusTex,) of the arigin of which we shall have
oceasion to gpeak hereafter. Itis renmfkublc, alko, how the vessels of these
« lignments form an immediate connection between the internal ow fo.r
“lodgimg the young ang the external abdomitial surfuce, where there are simi-
lar external nutritive 0rgans (Mamme) ; which last are originally plnc‘c(! in
the inguinal region. The.uppcr ligaments I c'nﬂder as merely repetitions
of the lower, and they seem ulso to be much less vascular.

.
+ This resemblance to Birds hasUeen

Iotion of Cuvies, ~ 5

n the female as the external organ of

the retroverted eleyntor muscles of the

.
also remarked by MECREL, Zrans.

N . ot o

PO — '«
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:Copulaﬁpn; whilsty on the contrary, in Fishes, the urinary
. and sexual orifices were distinet from the anus, but situated
", bekind it: in the Mammalia the yrinary and sexual ‘open-
ings are again equally distinct from the anus, but are placed
in front of it. The Ornithorhynchus, Echidna, &nd
Beaver, however, are exceptions; as in them there is a
common opening to the Vagina and Rectum. It is an
;%P_mximation to this structuge that in the Tardigrada and
Kdentata, according to Cuviewr, and also in the +Seal,
according to MEckEL, the orifices of the Vagina and Anus
are very close together, and the :Urgtb?a and Vagina nearly
one canal. The latter is also the case in the Ornithorhynchi,
Anteaters, and Marsupial Amimals, where the orifice of "
the Urethra is close to “the opening of }he Ut/e.ms, and
where, consequently, the sexual appear to open into the
arinary passages; whilst the reverse is the case in other
animals, and the Urethra opens more fowards she margin
of the Vagina, as in Man. Even in the Bear and Genett-
Cat the orifice of the Uretlta is still high up in the Va-
gina.® On the other hand, it is remarkable, that in Makies
it perforates the Clitoris. Tliat organ, which is a rudiment
of the male Fenis, appears to he common to the females
of all Mammalia, and exists even in the Cetacea and the
Ornithorhynchus.+ It is found particularly large in_ the
Jascivious Apes; is furnished with « bone in Cats and seme
Rodentia, and also, aceordjng to Cuvier, in the Bear and
. Otter; in the Opossum, on the other hand, it is bifurcated,
* corresponding to the double Penis of themale, Lastly, we
have to notice, as inzportant deviations in the external organs
of female Mammalia from those of the human female, the

o See Davsexton's Plates in Burrox's Hist. Nat, vol. viii. tab. xii

vol, ix. tab, xxxvii.  The Veigina itself in Mammalia usually presents lox

8 tudinnl";a.d rarely transverse, folds.
-ﬁ 4 - 4+ Hostr, Philos. Trans. 1802, p. 307.
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absolute deficicney of the Nympha and of the Hymen,
which latter, however, is compersated, though imperfectly,
by muiscular contructions,,or.by folds of membrane in some
Species, e.g. the Manati, the Mare, Hyaeua?* Dainan,
some Apes, &e.

§- 747. 5. Eaternal Organs for the Support of the Young.
These consist of the-Mamm, togethér with the bag within
which they are lodged in_thesMarsupial Animals. Both

- - -
are organs wifich we here observe in this form for the first k

' time i:g the animal series ; though the natrition of the
young'in the dorsal cells of the Pipa (§. 735.), and the
milky fluid secreted in the erdp of Doves, aresphenomena’
of the same nature; whilst the whole process corresponds
to the ‘tmnsfcrengg of the.young, or of the Ovum, from an
internal to an external organ, as is very commonly the
case even in the ingerior Classes of Animals. The Mam-
mz have e, yet been discovered in the Ornithorhynehus
and Echidna, though it is not improbable that they do not
appear until the young animals*begin to suck; a supposition
rendered still more probable from the circumstance, that,
according to D’Anovirre,* tlie Mammm appear to be pro-
duced in the same way in the Opossum, being, conse-
quently, placed irregularly, and disappearingt at the end

of the term of sucking; besides that in most Mammalia -

the aipples are first perfectly developed during pregnancy,
the corresponding glands at other times being flattened,
and differing but little from the rudiment of the same parts

in the maleé. The mamme differ from’ those of the human

female more in external form than in internal structure,
for ig_ the latter respect we have to notice only the exist=
L .
* Yoier's Magazin, b. v, st 2 A

t In this point, as well 45 in form and office, there is a great ‘similan'ty
between the Mamme and the Plagenta, particulaly the parts formed from
R < 3
the Uterus, inasmuch as they also first originate in the pregnant state, o
L
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ence of larger receptacles for milk, which purpose is in the
other, casg answered by the nipple. The number and po-

« sitibn of the teats, on the coptrary, are remarkable, -the

former ordinarily corresponding® to the number of young,
aud, consequently, of Placentz, which in the animals with
long cornua to the Uterus is considerable: the position,
ol the contrary, presenta in the series of animals a gra-
«lug(}sﬁnrl regular recedence irom;the externs gemul parts
towards "the Thorax, a circumstance whicli again most
decidedly reminds us of the very generally existing rplation
between the sexual and rmp:mtory.org'ms To give some
Jastances of this recedence; in the fishlike Mammalia, the
nipples, according to Hunteilt are situated in two_folds
at the sides of the Labia Pudendt. (Tub, XX. fig. X1V. )
They are placed in the mgumal region in the marsupial
animals, where they are contained wighin a peculiar bag
opening by a longitudinal fissure, and farnished with twe
(marsupial) bones and several muscles: at the time of
pm-tunnon the aperture of this bag is brought close tothe
opening of the Vagina, and receives themmature young
as they are exyelled from it. The teats occupy the i mgux-
nal region, also, in the Ruminants and Solipeda, and in
part, at least, in the Rodent.m, where some are found on
the abdomen. They are placed upon the abdomen in the
amphibions Mammalia, and in Pachydermata, (e‘cepu the
Manati and Elephant, in-which they are thoracie,) and
also, ot at least in part, in the Carnivora, where, when they
Yare very numerous, some are placed upon the “Thorax.
Lastly, there is a single pair of pwper pcc.wml “nipples in
Bats, Apes, and Man. , 4 '

* It is interesting to fmd. that in animals where the ovum has several
Placentz, there are frequently several teats to one’ Breast, ¢ ¢. in the Cow.

- & Philos. Trans. V8T, p. 140,
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§. 748. ‘These are particularly distinguished from those.

of the Classes immediately preceding by their more absolute N

separation from the intestinal canal,’ the Semen and Urine

no longer pasosiﬂng' through the” Anus, but being discharged -

by ‘a peculiar canal in the Penis, which we already found

in theinferior Classes.- They are more simple than the

female brgans, consisting of Testicles é&nd seminal canals,_

Vesiculm Seminales.and Penis, with the additfon of rudis

ments of the Uterus (Prostate) apd Mammz. ) \
1. The Testiclow of Maimmalia differ from those of other {"

vertebral animals chiefly in their more distinetly fibrous

parenchym_a‘ formed by the convolutions of vessels, the

softness of which is compensated by an inflection (Corpus

Highmori) of the external covering of the organ; the con-

volutions of the vessels often appearing externally in the -
form of a dark sérpentine line, particularly in some Ro-

dentia. The size and situation of the Testicles vary much 3
more in the different species than their internal organization. "

‘The size is most censiderable in the inferior species, parti=
cularly in the Rodentia, reminding us of the large Testes
of Fishes. As concerns their position, we cannot fail to
recognise an evident approximaiion to the inferior forma-
tions, inasmuch as in the web-footed animals, the Daman,
Elephant, Ornithorhynchus, and Echidna (Tab. XX. fig- -
X1.), they are unifermly lodged, as in the human feetus,

withiz the abdomsn’close to the Kidnies. In other Mam=-

malia, on the contrary, we find the Testicles escaping from )
the abdomen at a cerfain period of 1if¢, and in such a man-
ner, that during increased sexual impulse and enlargement
of their size they again recede into the abdomen; as is the

v

-4
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case in most Rodentia, e. ¢g. Rats (Tab. XX. fig. YI. £3%),
Mice, Sauirrels, Beavers, &c. and those animals that ap-
proximate.to them in form and mode of life, viz. Shrews,
Moles, Hedgehogs, and Bats. In’ other instances they
remain permanently without the abdomen, either merely
under the skin of the jnguinal region, as is the case, accord-
ing to Cuvien,} in the Otter, or of the sieath of the Penis,
.2 in the Hog; or lastly® asis the case @ most of the

-remaining Mammalia, in a peculiar sac (Scrétum) hz{nging‘

behind or in front of the Pelvis: The descentoof the

Testicles takes pla¢e as in the hwman feetusf in such a

manner that they are enveloped and fixed by a reflection
of the Peritoneum, and protride through a fissure i the”
abdominal muscles into a sac lilke that®ofsa hernia, ‘formed
by the Peritoneum: when the Testicles are proportionally
very large, e. g. in the Rat, each of them with its seminal
duct is attached by a kind of Mesentery, liké the Uterus
in the female. In passing through the abdominal muscles,
some fibres are detached from them, constituting the elevator
muscle of the Testicle, whilst the poulh of peritoneum
forms a canal, (Canalis tunice vaginalis proprie testis,)
which soon closes partially in Man, but in all otlier animals
remains pervious, and is of extraordinary width, when, as
in the Rodentia, the Testicles recede periodically.| When
8 2

+ According to him, this is alsh the case in the Camel, where, however,
Batsteat has discovered » complete Sciotum. (Salsh. Med. Zeit. 1537.)

4 See Seinren's excellent Treatise, De descensu testiculorum, &e. 1817

| This process i physiologically very remarkable, and its eharcter ap-
pears tome determinable Iy sn analogy with thc spructure of thggemale.
The male Testicle may be regurded s an Ovam from the female body in a
higher stage of orgenizatiors the similarity of the two parts, e . in Birds,
having been already pointed out. As the Ovum is so generally transferred
from ar internal to an external organ, though ultimately to be thrown off, so
a0 s it ns regards the Testicle; and it is only in a very active condition of
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the Testicle actually recedes in the animals just mentioned,
its eleyator muscle together with the peritoneal sas are
invetted, exactly like tht Ifeeler of a Snail, the former
then appearing as the Gubernaculum: and instead of the
Testicle, a funnel-shaped opening presenting itself exter-
nally, within which the muscular fibres are reflected, and
thus rendered capable of bringing dbout the re-protrusion
of the Testicle. (Tabs XX. fig. VL. 1.) —
§.749. 2. The Seminal Ducts. In Mammalia, as in Man, -
the excyetory vessels of cach Testicle unite to form a common
seminal duct, which males mgny convélutions close to the
Testis under the name of Epidydimis. Its size s genemlly'
P'°sz,.tioned to that of the "Testis, and, consequently, is
extremély large inthe Rodentia ('Tab. XX. fig. VL. g. i.),
forming a little Lead inferiorly, and less closely connected
to the Testicle then in M:un, the union between them
being veryToose, according to Cuvier, in the Opossum,
and in the Ornithorhynchus, according to Home. The
course of the seminal ducts thc’mselvcs, and their insertion
into the neck of fhe urinary Bladder, (which reminds us
of the openings of the Uterus on euch side of the bladder
in the Oniithorhynclms,) are almost preciscfy the same as
in Man, except thot when the Testicles are lodged within
the ig)domen they are more serpentine,® and their parictes
the productive funetions that we again

to the .ccnlml orgnns of re.
protrudes is important,

find, it approximated. in some animals
production, Even the point ut which the Testicle
becuuse we may compare the abdominal ring to the
inguinal ""‘5““-'_‘“ Rays und otlyer Fishes, in which we found thatit was chiefly
intended for the issue of the Ovi; anl may consider; conseqiivntly, the Guber-
naculum as the inverted apag clongated manygin of this oritice attached to the
Epidyditnis rather thah to the Testyete itsell Lastly, the faet thut the
Epidydimis is surrounded by the Gulernnenlnm, in the sine manner as a
parc of the Oviduet (the cofner of the Uterus) klvy the round ligament, is a
prootof the truth of the analogy of the I ter orgun before pointed out,
A

* In that respect, e g. in the Belidun (Tab. XX. fig XL ¢.)} they again

~
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thinner.  Dilatations of the seminal ducts before their en-
trance into the neck of ‘the Bladder are found particularly
iif Solipeda, Ruminants, and,, according to CuviEr, ia the
Elephant, and agree completely with the patt which we
_considered as supplying the place of the Vesicule Seminales
in the preceding Clgps, and even in some Fishes. They
are distinguished not merely by the intrease of their dia-
Jngter, but also by the greater density and ;more glandular
. nature ‘of their parietes, and the cellular stfucture 8f their
internal surface. - ’,
§- 750. 3. Vesivule Seminales gnd Prostate. It female
*Mammalia®we.find the Uterus, the receptacle and at the
same time the secretory apphratus for the product of im=
pregnation, formed between tlre Bladdgr and Reetum by
the swelling of the Oviduets: in males, we meet, in the
same situation, receptacles for semen apd secretory organs;
and, asin both, we find an imitation of the=Uterus, we
cannot but consider them as rudiments of that organ. These
parts are, like the Uterus, ordinarily divided into lateral
cornua, and vary so much in their form, that different
mnames have been given to them at different times, on which
account the general view of their character above proposed
appears most suited to femove these contradictions. True
Vesicule Seminales, connected immediately with the
seminal ducts like those of Man, *appear to occur in am-
malia without any particular order,* e.g. in Apes, Bats,
Rodentia, Moles, Hedgehogs, Pachydermata, and Solipeda;
they are wanting, on the contrary, in the web-footed ani-
mals, which approach closest to Amphibia and Fishes, except

approximate to_the closely éonvoluted seminal ducts®of Birds folloW¥ing the
course of the Ureters. 3
¢ Harren (Elem. Phys. vol. vii. p. 455;) believes that they occur

chieflp « quadrupedibns non valde ferogibus, neque n carne certe sola vi-
* ventibus;" butthe relation is unquestionably more uncertain.
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in the Manz;ti; i the Echidna, Ornithorhynchus, and also’
in most Ruminants, in the marsipial animals, amrd in the
rapacious animals, whichy® by the great developement *of
their musculbr system, remind us of Birds. They are pecu-
liarly large in the Rodentia; in the Guinea-Pig, for
instance, presenting two long cornya bending outwards,
and attached by *a’peculiar Mesentery, thus offering a
striking. resemblance to the form of the Uterus in the
femiale> in the Rat, on the contrary, they appedr more .
peetiniform. (Tab. XX. fig. VL. k) They are likewise
of extraordinary size in the Hedgehog, *where they consist |
of from eight to ten_bundles, which it is necesshry to sepa’
fate from each other, in order’to discover the much smaller
urinary‘bladder placed amohg them. In other species, . g.
Swine, they have a more glandular appearance, thus serving
to support HUNTERS view of them as secretory organs
rather tharfeceptacles. As to the Prostate, it is proved
to be truly analogous to the female Uterus from the fact
that it exists in the males of all Mammalia; because, as
MeckEeL ("Notes t6 Covier’s Comp. Anat. ) has shewn, the
accessory Vesiculee Seminales, as they are called, are to be
considered " as the Prostate in those species where the
existenice of the latfer was denied by Cuvier. The form
andsize of the organ vary considerably : the latter is v
strikiﬁé in the Hedgehog, where there are four lobes; in
the Ruminants, where it has occasionally been considered
as a Vesicula Seminalis; “and also its bicornute termination
in the Squirrel and several rapacious animals, According
to Cuvuz'»n,' it is but imperfectly formed in the Seal and
Ottek oS ‘a :

§. 751. 4. Penis. In the preceding Cla=sses a peculiar
male organ of copulation was still vely often wanting : in
the present, however, it egistsin all the species, but in
such a manner that there is a ‘very distinct gradation in its
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structure to its form in the inferior Classes. Among the
first ‘men.bers of such a series is the Penis concealed within
the Cloaca of the Ornithorhynchus and Echidna; whici:,
from its position, and also from the circumstance stated by
Cuvier,* that it is mot perforated, but that the Urethra
opens at its root into t1e Cloaca, very closely resembles the
’Peuis of Birds and Tortoises. (Tab. XX. fig. XI. p.)
Next to this structure comies that of the Penis of the
Beaver ;+ which, being placed at the margin of the Cloaca,
discharges the urine into ity but is-perforated, however, in

its whole length. ere, alsa, we may arrange the bifurca~

fion of the Penis, each point being furnished with a semi- -
"eanal on its inner side, between whieh the Urethra opens,
a structure found in the Opossum and sop.e other marsupial
animals, and corresponding to the double Penis of several
Amphibia. Lastly, the prickles and sgales pointing back-
wards, found on the Glans of some Mammalia, e. g. the Cat-
Genus, and particularly well marked in the Guinea-Pig,
may be viewed as repetitions of similar structures waich
occur more particularly on the organs of “eopulation of In-
sects. In general the Penis of Mammalia is in other
jnstances essentially the same as in Man, though in less
jmportant points there are numerous differences. Thus, as
regards the composition of the Penis by two Corpora Caver~
nosa, which is indicated in Manimalia as well as in Man
by the two crura from which it arises, the septum dividing
the two halves is occasionally wanting, e. g. in the Cetacea,
Solipeda, Ruminantia, the Opossum, &c. : the structure of
the Corpora Cavernosa themselves can be more readily dis-
covered in the Penis of the larger Mammalia than 3n that

(Phil; Trans. 1802.) describes the Penis in both cases

« HouE, however, St
for the transmission of semen.

as perforated, at least
+ Boww, Anatowe Castopie. Lugd. Bat. 1805, p. 41, Hence it s not
possible to distinguish the sexes externally.
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of Man to consist of venous plumseq, and not ef cells;
as has been shewn in the Elephant by Cuvier, and ie tln.
Horse by TiepeyMaNN.4 * Lhe Urethra is frequently sip-
ported by a peculmr bone, in which it occasionally runs as
‘in a.groove, e. ¢ in the Dog. (Tab. XX. fig. XII.) This,
bone is partmulurly large in the V{hale, and in several
Carnivora; is smaller in Apes, Cats, and Rodentia; and
is wanting, aecordmg to Cuvier, in hoofed amimals, the
Porpoise, and the Hysmna. There is frequently a cartila-
gnnoMeplphysxs at its- extremity, which then generally
forms a large part of the Glans. Besides the manner in

which the Glans is.armed, as already mertioned, it fre-
quently presents swellings or peculiar projections from its’

usually conical point, e ¢. in the Rhinoceros and Horse.
The Penis is usuvally covered to a considerable extent by
the Prepuce, the (GGlans within the latter often presenting
a striking fesemblance to the Os Uteri within the Vagina:
the Prepuce itself is in many species so closely connected
with the other integuments, that it is attached to the
perineum or abdominal surface in the form of a sheatl.
Such is the case in the Rodentia; where the orifice of the
Prepuce is close to the anus, and where the Penis in the
relaxed state points backwards, either straight, or with an
S shaped curve, though when ereet it turns forwards :
there is nearly a similar disposition in Cats and Camels.
On the contrary, the sheath of*the Penis in most other
Marniimalia is attached to the 'surface of the abdomen as far
as the wmbilicus, except in the Quadrumana and Bats,
where, as in Man, the Penis is merely suspended from
the arch of the Pubies,—a position hy which the structure

* These yenous plexuses have a very remarkable resemblance to the cor-
responding ones in the Uterus,

f Mecker's Arckiv. b, ih
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of the peeuliar muscles of ,the Penis and Prepuce is partly
modifred, #nd partly rendered necessary.* v
L L]

(c.) ' SECRETORY Ar.m.ms WHICH ARE RELATED TO
1 THE Sexvay Fuxcrion. - A

.
- - - A
.

§- 752. We lave before adverted to the fact that the
generative function is essentially axcretory, from.which
avises its close relation to the respiratory function, together
with the evident repetition of the respiratory organs within
the sphere of the sexual, i. e as’ urinary, organs ; whilst,
lastly, the sexual organs themselves, and particularly the
male, present themselves as little elsg than secretory
organs, though regulated by-a peculiar sense. But as we
found that in the inferior Classes of Animals other secre-
tions were poured into the sexual passages in addition 1o
the common ones, so also is it in Mammalta, and particu-
larly in the male sex. In these secretions we discover for
the most part repetitions of those which we before found at
the termination of the Infestinal Canal : gonsequently, as
in those instances, we find either spherical glands, or layger
glandular sacs, (§. 526.) the formef of which (CowreR’s

~ Glands) generally open into the Urethra, and the latter

upon the Prepuce. 1. Cowrrn’s Glands are wanting in
the Amphibious Mgmtn'alia, in Otters, Solipeda, some Ru-

s In the Sea-Otter the bone of the Ponis is six inches long, and is sur-
rounded at its anterior extremity by a mass of cellular s@bstance, which in
state of erection, when injected with blood, forms a Glans, four inches long,
und six in cireumferencé.  Thesanterior surface therr presents a deep depres-

‘s = sion, in the centre of which is the extremity of the bone of the Penis - the
= Erectores ®are very powerful.  (Howme, ® Phil, Trans, 1796, P 385.)—

Translator,
VOL. 11, : “AA
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minants, and in but few ‘of the rapacious aninfls, e. g.
accoiding to- CuviEr, i in the Bear and Racoofi; ift most
other animals, partmularly‘tlxosc in which the «anal glamls
arc much developed, they are commonly larger than in
Man, especially in Cats, in the Hymna, several Rodentia,
&e.; and, accox;dmg to CuviEg, X: even much increased
in number in the mnrsupml ammals. 2. The Glands of the
Prepiice.  We may in some respeets arrange unders this
head the glandular bngs of the Beaver, wluch secrete
castor, though they "are still much connected with the
Cloaca, and constitute a very evident transition from the
anal pouches as they are found in the Hymna. To this
head belongs, also, the bag which fumnishes the Musk of
the Musk Ammnl, (\Ioschus moséhiferus,) and which,
being placed in the vicinity of the umbilicus, empties
Jdtself into the Piepuce: according to Parras there is an
" analogous bag in the Antilope gutturosa. Similar glandular
sacs exist in the Rodentia (¢ g. the Rat, Tab. XX. fig.
VL n. ) on each side of the Prepuce, and, though smaller,
in most Mamm'\lm, and even Man. Of the same nature
are also the glands of the inguinal region in the Hare. In
the female sex these glands are cither altogether want-

ing, e g. the bag of the Musk Animal, or are much
smaller.

§. 753. On taking a general review of the course of *

dcvelopemcnt. of the scwnl system, we cannot fail to per-
ceive that the relative position of .any individual in the
animal series is expressed more definitely in this than in
the other branches of the sphere of Vegetative Life. The
cause consists, on the one hand,”in the existence in this
System of a peculiar sense, the resemblapcc of which in a
physiological point of view to the sense of Taste has not
only been already pointed out, hut is also indicated ana-
tomically by the tongue-like shape of the true copulative

L
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organ; oi the other hand, jr the higher character of the
sexupl‘orgdism, which is the medium for tlie r'cprothcl-’
tion of the* whole body, and °consequently also of the
superior animal structures. But, as for the first reasomn,
the organ of the senseg of Taste was more developed in
Man than in Animals, s8 also, on both acgoynts, the human
sexual organs attain a higher degree of developement.
We find the proofs of this partly in the dispdsition of the
sexual organs, which, as well by the position of the soft
parts as by that of the bony sexual cavity, 7. e. the sgaller
inclination of, the Pelvis, (§. 97%.) hecessitate- a miode of

copulation whicl occurs but ragely in ofher animals, and

then only as a consequenee of an organization in gther
respeets imperfect;* partly in the increasetl degree of sen-
sibility, which may be traced to the more decidedly papil-
lary structure of the skin of the Glans, fnd to the deve-,
lopement of Nympha and stronger transyerse folds of *
the Vagina, the anterior and most delicate of which appears
as the token of Virginity; and, lastly, in ghe structure of
the human Ovary, (where the generative clements are ideal
rather than matesial,) and of the Uterus, which by is simple
globular form appears to, be the determining cause of
the more perfect and spherical form of thé female bosom.
On the other hand, the perfectione of the human sexyal
organism is ideal, in so fax; as the stimulus of sex is no
longer connected with the organ merely, but is influenced
by the beauty of the general form of the body, Whilst the
rude sexual impulse of animals here assumes the nobler

form of Love. : A
©° .
 Thus both the Beaver and Whale probably copulate from before, in both
instances owing to tle great glevelopement of the, caudal vertebr, and in
the former likewise on account 'of the cloacal structure.
4+ Compare what has been said (§. 746. on the character of the Breasts,

and their position upon the Thorax.
s :\.A\ 2
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« Cuarrer I | Of the Derelope_;)ent of the individua?
_ Organism in the different Classes of Animals.

§. 754. As it is tle use of Anatdmy to examine and
point ont the appearances of the forms of organization, antl
of Physiology, on the contrz;.ry, tg elucidate their functional
phenomena, the génsideration of the history of the deve-
lopement of the individual animal frame, which consists
essentially in a uniformly progressive metamorphosis, be-
Jongs more particularly to the province of the latter (Phy-
siology), and forms one of tlw; most difficult, butat the same
tinie most important objects within its range. But even
here the fundamental pringiples must be deduced from
Anatomy for the purposes of Physiology, of which we shall
have to examine the most important, viz. those that distin-
guish the individual animal as forming a repetition of the
order of suceession in thoe animal series, first premising some
general observations on the formation of the animal frame
at large. ! .

§. 755.0 We recognize the general similarity between
the individual developement of the animal, and the order of
succession in the series of animals, by the following parti-
culari: o * g

L. That as the animal kingdom commeneces with the most
simple beings, to Which the globulir form, as the charac-
teristic of animality, (§. 23. 27.) appears to be eminently
peculiar, in the same manner each individual animal proceeds

\
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primarily from a spherical mass—the Ovum; in which, as
~ in the segd of Plants, (§: 713.) the Embryo is originally
lodged, and so far ideally thag it long remains invisible
as a material object. Hence, as regards its form, the Ovun
may be in the first instance compared with the Globe Ani-
n‘nal (Volvox), diﬂ'criné; however, in its internal organiza-
tion in containing the -tendency to #@ Higher formation,
constituting anideal principie,* that, like the germinative
power of a seed may long remain dormant, but when
favoured by the concurrence of certain external circum-
Stances, forms the efficient cause of the farther develope-
ment of the‘embryo. Hence, too, the, living Ovum, i. e.
external to the body of the mgther, or impregnated by the
semen, is not in itself an animal; but contains the idea of
an animal,

I As the Animal Kingdom begips in Water, the
lowest animals being always aquatic, so.also the embryo is.
originally surrounded by the fluids of the Ovum.

LI As the lowest animals consist of uniform, punctiform
masses of elementary animal matter, so also does cach indi-
vidual embryo in the first instance.

: 1V. As the” lowest animals are characterised by their
imperfect self-existence ahd their dependence on external
objects, 50 also the embryo, the existence of which imme-
diately depends upon the Ovum, with which it has ihe
closest connections, its most important organs being external
formative organs that disappear at a subsequent period. “As
forming such organs for the fotus, and also as portions of
the Ovum, we have to consider, 1. The common covering
or shell, which is a product of the Oviduct, or Uterus, and
either appears solid, and without vessels (shell), or, as a

)

* Asin the seed, so in the Ovum, th)is principle appears to be communi-
“ated by the act of fecundation alone, aad gonsequently all the endeavours
mustbe fruitless, the object of which is to discover the impregnating fores
A5 & material agent, '
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Chorion, receives the vessels belonging to the branchial bag,
and occ&sionally is connected (as a Placenta). with the
Utérus. 2. The Chyle-bladder (yolk-bag,  Vesicula uribi-
Jdicalis), wluch, as the absolute product of the Ovary, com -
. poses the vegetative part of the feetus, on the one hand
forming the first source of preparat(iin of blood, and on the
other bcmrr related tothe Intestinal Canal. 8. The foetal
covering (Ammon), which, h its relation with the fortus,
presents a repetition of that existing between the  Chorion
and Vesicula Umbilicalis. © 4. An external respiratory
organ; -which, however, is only a repetition of the inferioy
formations of that.kind, and therefore forms either actual
branchias, or a branchial-bladder (Allantois), representing
the excretory; asthie Vesicula umbilicalis does the ingestive,
portion of the vegetative sphere in the feetus. 5. An
organ (the Funis} which forms a communication between
the embryo (the centre of the Ovum) and the external
(peripheral) structures, and consists of véssels, the organs
of ‘communication pcculmr to the vegetative sphere.

V. Asthe lgwest animals are furnished. only with the
most absolutely essential organs, and therefore present an
extremely slmple structure, soalso is it in the embryo of the
higher species, A few words on this point are necessary,
as it cither has not been perceived or not understood by
those who deny the sumlarnty existing between the deve-
lopement of the individual animal and that of animals in
general : avhen it is said thiat the higher animals also have
originally only the most esseutial organs, it by no means
follows that such organs must be identical with those of
the lower animals; were that the case, both organisms must
subsequently continue the same, and, consequently, it ne-
cessarily follows that the primary “and essential organs of
the embrye of higher animals must be altogether different
from those of the Polype, for nwmnu: . and, hence we see

-
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sufficient reason, why ‘it shoulda happen that <in the higher
part of the apimal kingdom, characterized by the central

: néxyo‘us masses of the vertebral column, the formationscom-

. : mences wifh ;bgm, and with th® animal sphere jn ge’nedml,

Y. “whilst, on the contrary, " the vegetative organs are primary

... the inferior animals,? characterized by the predominance
+ “of the'vegetative spheve, o
| VL Lastly, as the individual forms of the animal King-
donf attain the utmost perfection only gradeally, and in’
| ‘definite series of developement, so also must the individual

b animal be developed according to ‘a given order of suc-

eession. Liyen this principlechas occasionally been so far

: mistaken, that it has been jmagined®that the feetus of

: % ’ Mammalia, for instance, maust be first li|§c one of the Mol-

lusca, and successively an Insect, a Fish, a Bird, without
considering that in the Animal Kingdom there exist differ-
ent series of developement, that one séries extends from
| “.  the Zoophyte to the Butterfly, another from the same point’
| to the Sepia; whilst others again reach from the Fish to
| the Bird, and from the Bird to the Mammalia, each indivi-

F * dual Organism not passing threugh every series of develope-

% - ment, but merely through those corresponding to its nature
and character, and none of the stages of metamorphosis
which it passes through corresponding precisely to any in-
ferior one, but merely agreeing with it in general import;
for were it otherwise, they must continue to be identical.
We next proceed to the particular consideration of the

3 principal forms of the Ovum and the stages of develope-

y ment in the diffitrent Classes of Animals; ang infinitely

' extensive field on which we can here trace only some ele-

s, many’points being still clothed withgreat

affording inexhaustible materials for further

' A ! mentzu:y positio
obscurity, and
+ ©  Investigation.
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Secrion L Of the Developement of Zoophytes. *
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- & 756. Where the animal itself “is little more than an
- ovum that moves, takes in nsurishment, and propagates
itself,>the metamorphosis from an oyum into am animal
* must necessarily be very inconsiderable. Henc;_,;, the ovum
Is frequently merely a portion of the body of the mother,
~ detached, and continuing to “exist independently : or, in®
those Genera (§. 716. 717,) which evacuate Ova, the
Embryo is evolved from the Ovunf in the most simple man-*
ner; for it appedrs, from the observations of MuULLER,
Gapg, CavoLing, and Spix, that the Embryo in the Oyum
of Medusa and A&iqim, for instance, is of a very simple
form, resembling an illfusory"nnimalcule, no other organs
of formation belonging to it than the membranes and fluids
of the Ovum itself:* a process of developement which here

appears very generally to take place before the Ova quit -

the body of the mother; e. g. in the Meduse, where they
are placed upon the arms of the animal. The young animal
ultimately breaks through its coverings in order to enter on

a staté of independent existence, and when this happens

before the Ovum quits the body of the mother, or, at least,
whep the young animal is at.that period completely formed,

its birth is of the viviparous kind, and takes place through

the moutle  (§. T17.)f

e Ths Yolk-bag (Vesicula umbilicalis) and unvascular Chorion appear
here, as it many other of the Jower animals, to be the only parts forming the
~ ovum, the feetus being composed immediately of the contents of the former,

+ The Ova of Spunges ave quite visible to the naked cye, and are seen
disseminated through the whole textdre of the animal. They are bodies of

iy
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“+ " Skcrioy IL  Of the Developement of Mollusca. .
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LC§ 757, Inall the‘ Species of this Class we found true
Opyaries, the®Ovum, too, generally admittiag. of a more
. complefe examination, and being developed either as in
the preceding Class within, or else external to, the body of
,the mother. The form and, arrargement of the [Ova of
some Acepliala.have been already treated of (§. 719.), as
well as the situations in which they are farther developed.
" Even here, however, we cannot discover organs for assisting
in the developement of the fetus, though the form of the
Embryo itself has already many peculiarities. Thus we
find the young of the River-muscle glued together in the
Gills by a viscid mucus, in which théy move vigorously,
and vary considerably in shape from the adult, the situition
of the hinge (Cardo), where we found the Heart lodged,

a yellow colour, sgmeswhat translucent, pear-shaped, tapering more or less at
the narcow end in different species.  Their whole outer surface is covered
with delicate projectiag cili, and when viewed through the microscope in
conjunction with the parent, it is seen that the mpid vibration of the cilie
produces & distinct current, in the water around them, flowing always from
the rounded free extremity to the tapering fixed extremity, thereby, during
the period of their attachment, assisting certain little granules, whizh are
constantly thrown off from the parent, in producing the currents of water
observed to issue from the orifices of the canals in the Spunge. For some
time after they are propelled from the interior of the Spunge they swim about
iy means of the cilie on theif surface, and exhibit spgntancous motions like
those observed by Cavouist in the ova of the Gorgonia and Madrepore,
They at length fix 3hﬂnselres in a favourable si_tullion. lezs . their origingl
form, and become flat, transparent, circular films, through which horny fibres
shoot, soon spreading themselves out and assuming the form of the parent.
(Goawy, Edinb, Phil, Jowrn. vol.xii. 382.)— Translator,
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occupying the whole cxzér\; of the back' (Tab. I figs

XIL D.), the little shells being ‘impérfectly,.closéd, and -

furnished on the frong edge with a peculiar p}pjcct"ion, pro-
- bably 4n elongation of* the Branchiz, or a longer' feeler of
the thargin of the Cloak. In the Ascidiz, where the young

are lodged on the external surface of| the old animal, their

form as mere Ovaais. more decidedly inarked in proportion
as they are smaller: they then ¢onsist merely of an external
gelatinous casé, (which may be considered as the shell’of
the Ovum (egg), subsequently forming the leathery cover-
ing of these animals, and continuing as such through life,)

and of sn internal blackish yoik-bag (Vesicula ambilicalis),

connected with the” muscular sa¢ (Cloak) and Intestines.
(Tab. XL fig. V. 1V.) It is remarkable, too, that the
young ones of a lirge species of Ascidim approximate to
the smaller kinds in consequence of the close juxta-position
of the twosorifices of the body, of the smaller mass of the
Liver, and the thinness of the leather-like case.®

§.758. The Ova of the Gasteropoda are usually deve-
loped external to, the body of the mother, though, as we
have already seen, the Cyclostoma viviparum has a tube-
shaped Uterus in which that process takes place. Swaat-
MERDAMY states the following facts: the Oya in the Uterus
of the individual that he examined were of different sizes,
some thore and others less developed: in one animal there
were 12, in another 14, Ova attached by one or two dt_r_eads
supplying the place of a Placenta (Tab. LIL fig. XIL):
tnimal he found only one -young one, and that

in another am <
the more developed ova presented them-

already hatched: A l

selyes first, and those that were less so, were lodged towards
 fur o Uter lo invariably observed the

the fundus of the Uterus. He invariably

foetus floatisg unattached in the Auigs of the Ovum, and

¢ MuckeL's Archiv. b il I 4 + Bib. Nat, p. 19.°

.
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the smaller ones performing 2 rotatory motion. A similar
motjon yas-observed by StieBeL* in the foetus contained
within the gva of the Limneys ustagnatis, which are deve-
lopéd externally to the body of the mother: in these Ova,
too, when just depos:ted such as were impregnated were
'dxstmgmshed by corﬁalmng a yellow point, and by their
shape, which was ovnl, and not, as in the unimpregnated,
round. In from four to five days after it is, laid, the state
. of the Ovum changes: a black point appedrs in dddition
to the yellow one; the latter, the rudiment of the feetus,
¥ which consists chiefly of Liver, moving constml& y round
«it: on the sixteenth day the pulsatlon of the Heart can be
perceived, and the young awimat is hatched between the
20th and 20th. As regards the Ovacof, the Cephalopoda,
1 find those of the Cuttle-fish to consist of a yellowish yolk,
and with the shape of elongated trxang}es with the corners
rounded off. Some remarkable circumstancessrelating to
their developement external to the body of the mother have
been described by Cavoringt though already known to
ARISTOTLE: in the impregnated Ovum, which is compared
0 mY"ﬂe-bel’!'y, we may very distinctly observe a double
membrane, afid a peculiar yolk, with which the fetus is
connected by an eclongation of the Pharynx, and which
diminishes in proportion to the increase of the footus float-
ing in a peeuliar fluid and perforining respiratory motipns:
a mode of developement which, if closely examined, con-
iradicts many hypotheses on the Physiology of the Ovum.

* Limnéi Stagnalis Anatome. Gott. 1815. Tt is extremely probable that
threse rotatory motions serve to determine the couvolutions of the Liver, and
b’ that means of the shell. - @

+ Vor Erz cvgamg der Fische und Imbse. 5 O
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§- 759. The ybung of Intestinal eVorms are most com-
monly developed within the Body of the iother,” and
bori alive either within or without the Ovum, o g- Ascaris, .
Cucullanus, &e.; less fréquently they are born completely
formed,*‘.' but mot.ionlesSvnwithig the Ovum; and less fre- _
quently still, as mere Ova, e, - Acanthocephala, Teenize,”
&e.  According to Runorenj, the Ova of some Species,
e. g. E¢hinorhynchus and Cucullanus, appear to be attached
by a kind of Placenta to the Ovariest or Oviduets; and
it s also remarkable (on the same authority), that the
Embryo ofthe Cucullanus is always attached to the mem-
branes of the’ Ovum by the posterior part of the body
elongated, consequently by a kind of Funis. (Tab. V. fig.
VIL C. D.) In"these Ova, likewise, we find two mem-
branes and fluids, the Embryo by its extreme simplicity
approaching to the Zoophyte in the same ;;\roportion that
it differs from the perfectly formed animal. The same
descripticn applies pretty nearly to the extraneous Worms,
in which the young are ‘also generally born living, as has
already been mentioned of the -Earth-worm and others.
(§. 727.) Berxexmeverf found the Ova of the Leech
forming four Clusters, from which 150 young proceeded,
and still remained wunder the abdomen of the mother for
two mgnths.

v Zrporeity, Entozoornm Historia., yoi. i. P 321
4 Should not these attachments be compared rather to the Calyx of the
Ovum in Birds, than to a Placenta ? ”
t Voicr's Magazin, b, iv. st. 1. s 02,
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§.760. In the :Crustagea, it has been pretty clearly
provad by the labours of "Cavorixt, as I have also satisfied
myself in.theova of the Cray-iish, that the little Ova
contained in the Ovary consist merely of the chyle-bladder
(analogous to the yolk and albumen of the Ovum of Birds),
around which a firm shell is formed after the Ovum has
quitted the Oviduct, and is lodged under the tail of the
animal. Thé' Embryo is developed with the abdominal

.surface curved over the yolk, the latter diminishing in

proportion as the foetus increases, and therefore, probably,

_even here being taken into its abdomen, as we skall find
still more evidently the case in the higher animals. Such,

also, are probably the nature of the Ovum and the mode
of developement in Insects, the minute sjze of which, how-
ever, commonly prevents a complete examination: in the
tolerably large Ova of the Gryllus veryucivorus, however,”
I could distinguish in the same manner an external firm
and horny shell and a finer internal one, the latter of which
surrounded the uniform, yellow, and somewhat resinous
yolk, without any trace of white, (albumen.) The same
may be obseryed in the larger Ova of Butterflies; an evi-
dent analogy with Birds, as we shall hereafter see, arising
from the existence of these shells, the size of the yolk,
and the extent; peculiar to this and the preceding Class, to
which the young are perfected after they have beeri dis-
charged from the body of the mother. To this there is an
exception only in a few inferior species, . g. Scorpions,
Aphides, &c. _ ’
§. 761. We must, however, notice particularly the
Metamorphoses that take place in thi§ Class after t!xe
young animal has quitted the Ovum, and Yﬂ'ich consist
not merely in ‘the increase, in the greater aevelopement
and in changes of the relations of individual organs, but
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present perfect alterations of form and of internal stfucture
as well 2s of mode of life; and in thus displaying the animal
remaining for certain periods in different states of develope-
mient, present a most important and interesting: series of

phenomena, which has furnished a c?iuus subje’ct‘ of en- .

quiry to such naturalists as Mareidus, SWAMMERDAM,
. S
De Geer, Reaumur, HeroLp, and others; but of which

we can here nftice only the most prominent particulas.
Even in these Worms, . g. the Earth-worm, where there -

1s°a distinet Cuticle, a néw one is from time to time formed
.9\ n s 3 .
under it} and the old one throwa off: this process, however,

2 o2, RIFY 148
15 more decided, when the covering 15 so firm as to admit

of being rejected in one piece. This is peculiarly true of
the Crustacea, whieré the shell of the Crab, for instance,
splits at its upper part, the animal creeping out, being as
it were re-generated from an Ovum, though without any
change of its form, and completely quitting the old shell,
the new one quickly attaining an equal degree of solidity.
The same ordinarily happens in the apterous Insects covered
with' less solid horny shells, or merel
Spiders, Scorpions, Scolopendra, &, : in other Insects, on
the contrary, the body no longer retains the shape it had
originally when it quitted the Ovum, hug undergoes a more
or less complete metamorphosis, The Tatter is the case in
the Orthoptera, Hemiptera, and Neutopter, which, when
the quit the Ovum, are_apterous, byt ultimately appear
as wiiiged Insects after many changes of their coverings.
"The other kind of metamorpliosis, where the Insect re-
turns to the condition of ap Ovum, occurs in Diptera,
Hymeneptera, Coleoptera, angd Lepidoptern. The Larva
here originqu,v issues from the Ovum, like the Apterous
Insect, frequently changing its Coverings as

size, and then, after having SPN a soft covering and fived it

y by a cuticle, ¢, g. .

gs as it increases in
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to plants, &e. astoa material °organ, becomes torpi(l as;z
Pupt within it; a metamorphosis even of its internal ogans*
taking place during this death-fike, sleep, which is ter-
minated by the eruption of the perfect Insect from its
ixorny shell. Gt )

A

*
Secrion 1V.  Of the Develgpement of Fishes;y

§.763. The mode of developement of the larger Car-
tilaginous Yishes from the Ova was already known by
AristoTLE, and has been farther illusirated by Moxro,
Cavorini, and Home. Baut little is known, however, of
this process in the Osseous Fishes, where the smallness of
the Ova is an impediment to the enquiry, though there is
not any reason to suppose that it differs essentially from :
that in the smaller Cartilaginous Fishes observed by Cavo-
pint. I may remark, however, that in the larger Ova of
Osscous Fishes which I examined, e. g« of the Trout, the
whole egg appeared to me to consist merely of clear and
nearly transparent yolk, almost like the Ovum of Crustacea;
whilst, on the contrary, in the mature Ova of the Syngna-
thus, Cavouint found a yolk separate from and floating in
a small quantity of white (albumen), and having upon it
the Cicatricula, the point of origin of the Embryo. This
is still more distinct in Rays and Sharks, in which the
yolk and white,are not only more decidedly sgparated, but

portant metamorphoses  of these organs, viz. df the

+ The most im >
0 Intestinal Canal, Alr-passages, &c. have been already

Nervous System,
treated of
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present perfect alterations of form and of internal stfucture
as well as of mode of life; and in thus dlsplaymor the animal
remammtr for certain periods in dnﬂ'erent stat :édevelope
ment. presenl: a most important and mterestmg' senes of
phenomena, which has furnished a cqpious subject of en-
quiry to such naturahsts as Marpidns, SwAMMERDAM,
De Geer, sznmn, Hnnox.n, and athers ; but of whicle
we can here nfitice only the most promment particalazs.
Even in those Worms, e. g. the Earth-worm, where there
is'a distinet Cuticle, a néw one is from time to time formed
under i 1t.' and the old one throws off : this process, however,
is more décided, when the covering is so firm as to admit
of being rejected in one piece. This is peculiarly true of
the Crustacea, whieré the shell of the Crab, for instance,
sphts at its upper part, the animal ereeping out, being as
it were re-generated from an Ovum, though without any
change of its form, and completely quitting the old shell,
the new one quickly attaining an equal degree of solidity.
The same ordinarily happens in the apterous Insects covered
with less solid horny shells, or merely by a cuticle, e g. .
Spiders, Scorpions, Scolopendre, &e. : in othgr Insects, on
the contrary, the body no longer retains the shape it had
" originally when it quitted the Ovum,,buz nndcrgocs a more
or less complete metamorphosis. The Iatter is the case in
the Orthoptera, Hemiptera, and Neuroptera, which, when'
the quit the Ovum, are apterous, but ultimately appear
as winged Insects after many changes of their coverings.
"The other kind of metamorphosis, where the Insect re-
turns to the condition of an Ovum, occurs in Diptera,
Hymenoptera, Coleoptera, and Lepidoptera. The Larva
here originally issues from the Ovum, like, the ApterOIIB
Insect, frequent]v changing its coverings as it increases in
size, and then, after having spun a soft covering and fired it
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.to planfs, &e. as to a material ‘organ, becomes torpid as
Pupa within ity a metamorphosis even of its internal o:gans*
taking place during this death-like sleep, which is ter-

; gninated by the eruption of the perfect Insect from its

‘horny shell. !

, i S} o d
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Secrion IV, Of the Developement of Fishes"

§-763. The mode of developement 3f the larger Car-
tilaginous Tishes from the Ova was already known by
ARISTOTLE, and has been farther illusirated by Moxro,
Cavoring, and Home. But little is known, however, of
this process in the Osseous Fishes, where the smallness of
the Ova is an impediment to the enquiry, though there is
not any reason to suppose that it differs essentially from
that in the smaller Cartilaginous Fishes observed by Cavo-
LINI. T may remark, however, that in the larger Ova of
Osseous Fishes which I examined, e g. of the Trout, the
whole eggr appeared to me to consist merely of clear and
nearly transparent yolk, almost like the Ovum of Crustacea;
whilst, on the contrary, in” the mature Ova of the Syngna-
thus, Cavorini found a yolk separate from and floating in
a small quantity of white (albumen), and having upon it
the Cicatricula, the point of origin of the Embryo. This
is still more distinet in Rays and Sharks, in which the
yolk and white jare not only more decidedly sevarated, but

& * The most important metamorphoses of these organs, viz. df the

Nervous System, Intestinal Canal, Air-passages, &ec. have been already
treated of,
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enclosed within a horny shell with fonr pointed extremltles,
It has been .already stated (§. 733, 734.) that thes Ova ot’
Osseous Fishes are ordumrilydmtched external to, and thme
of Cartilaginous Fishes within, the body of the motlier. -
The feetus in Fishes in general appe%-s to:be developed in" |
essentially the same manner as in Cpustacea. According
*to Cavorint’s microscopical observut)bw, it is formed in the
same manner upon the Yolk-hag, (Vesic. Umbilic.) aronnd
which it is bent upon its abdominal surface, (Tab. X. fig.
X1.) and which, consequently, ‘forms the most essentml
organ tosthe process of its developement; the external shell _
appearing“merely as snch, and not yet assuming the cha- -
racter of a Chorion (vascular membmne) We find here,
also, that the contents of the Yolk—bu.g are received from
the abdominal surface, and pass into the Intestinal Canal,
where it long remains visible, attached in the form of a
swelling (Bfirsa Entiana). The want of an Allantois (§.
755.) is probably supplied in the Embryo of Fishes, (and
perhiips also of the inferior animals® that breathe by
Gills) by the Gills themselves as being the permanently
existing external respiratory organ : it must be left, howeve r,
to further “investigation to determine whether the consi-
derable urinary bladder, already noticed, in some Fishes
should not be considered as the persistent Allantois,—
.dtho‘i'lgll it is rendered probable by what I have stated of
the wrinary bladder of Amplnbm, (§- 670.) Lastly, the
variotis modes of supportmg the respiration of the foetus
are remarkable, as they have recently been observed by
Homet in ‘the Ova of Sharks: when the young are
hatchedsexternal tathe body of the mother, the firm Shells.
have two latcral fissures on each side, which J)ermn the ac-
* We lave alremly obserbed that the Sepiwe fhove the Gills even with '

within the Ovam.
+ On the Mode of Breeding of the Om ipavous Shark, Phil. Trans, 1810.
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cess of “ater (Tab. X. fig. X.): ‘on the contrary, when
tleg ate (.eveloped within the Oviduets, the hard shell is
ing, and they are surrounded by the gelatinous mass
almxdy noticed, (§. 734.) which probably is subservient,as
well to nutrition a$'to respiration. (Tab. X. fig. I1X.)
N>

i A .

Section V. Of the Developalgmt of Amplabia.
a ‘ a

-

§. 763. We prooee'd first to the history of the deve-
lopement of the Frog, which, though of easy observation,
and already frequently examined, is as yet but imperfectly
known as far as regards its early periods. We have
already seen that the Ova, consisting clueﬂy of Yolk,
receive a covering of gelatinous matter in the Oviduct.
After the expulsion of the Qva, during which they are
impregnated, this gelannous substance swells rapidly in the
water, and presents in its central part the blackish yolk
surrounded by a delicate membranous shell, and provided
with a little bright point or Cicatricula. The Yolk, accord-
ing to SwAMMERDAM, consists of two halves, of which one
appears to be analogous to tie white of the egg of Birds:
upon it is formed the Embryo contained within a thin
Aniinion, which, when made to protrude through the Cho-
rion by the pressure of the Yolk, was probably the part
called an Allantois by SwAMMERDAM: th2 Yolk is taken
up so rapidly into the Embryo, that when the latter is
only a fey lines long and barely perceptible, it is seen to
move without any Yolk-bag, (Vesic. Umbilic.) within the
Chorion, which is without vessels and not m any way con-

YOL, 1j, B B
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nected to it, the Amnion- itself seemingly covesing the
Embryo like a Cuticle, and, consequently, the primary ex-
ternal organs of developemont disappearing at a-very early
period.  (Tab. XIIL fig. IX.) But as excretory, i. e.
external respiratory organs are not Jess fiidispensable to the
feetus than nutritive or vegetative  organs, we meet with
external Gills (§. 603.), which, if we view the Amnion
itself as here forming the outér membrane Y the Embryo,
project in the same manner between it and the Cliorion as
does the Allantojs in +the higher animals.* During this
time iiis probable that some of the txternal jelly of the
Ovum ‘passes throngh the shell to the foetusfor the puf-
poses of nutrition and respirixt:ion,o in the same manner as in
the feetus of the' .Snark (8. 762.), inasmuch as there is an
evident diminution of its quantity during the growth of the:
animal.  The foetus ultimately breaks its way through the
»unvascular Chorion, appearing completely as a Fish, and -
having a great resemblance to a little Shark from its shape

- (Tab. XIIL fig. XL), and from the position of the mouth

on the under surface, with two little sucking tubes (fig. 3. a.)
near it: it presents within the abdomen a roll of spirally
convoluted Intestine, respires by means of Gills, and lives
on the gelatinous substance of the Ovum. Subsequently,
there is a farther metamorphosis as in Inseets: the Gills.
are first increased in size, are then obliterated, and for a
time compensated by the existence of a little tube on the
left side (fig. 4. &.); through which the water is respired:
lastly, the extremities protrude the tail shrinks and dis-
appears, and the animal in' the interim changing its cover-
ings'several timos, (and consequently throwing off the coat
formed by the Amnion,) advances from the state of a Larva
to that of the perfeit animal. e

* T have already mentioned that T consider the (so called) "fi““'}'_b"‘dd"
as the Allantois, (5. 670.): it is not developed until the Gillsare obliterated,
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-8 764.- The progress of. developement is almost com-
pletely similar in the Land-Salamander, except that it is
carried on within the body of tie mother. Ina pregnant
female I found the Ova joined by a thin gelatinous mass into
astring, and lodged witkin the double intestine-like Uterus.
(Tab. XIIL ﬁg IV.) The fewtus lay unattached within
the thin unvasgular Chorion, which consequently was not
fixed-by any Placenta: it had evident Gilis, ana was
capable of exlstmg external to the Ovum, so much so that
I kept one alive in water for three weeks. The Vesicula
Umbilicalis was large, and attached co the abdomen ;;f the
faetus, which lay carved around it within the Ovum:" it was
parhcularly remarkable., also, na;smuch as it here clearly
formed an integral® part of the Intestinal Canal, of which
I satisfied myself in the dissection of a Larva of some size.
(Fig. XIIL 8. b. c.d.) In more advenced Larve the
whole sac is converted into a convoluted portion of Intestine,
invariably of a bright yellow colour. We find, also, a Vein
proceeding to the Liver, which probably serves for the
absorption of the contents of the bag (Yolk), and runs ex~
ternally over the Vesic. Umbil. within the membrane
covering the surface of the Embryo, and which may here
again be considered as the Amnion: from these circum-
stances we derive an evrplanation of the opening of the
Veins of the abdominal coverings into the Liver, as already
noticed. (8 701.) As regards the mode of developement
of Tortoises, I can only describe the Ova that F found in
the Mud-Tortoise : they were nearly like those of a Pigeon,

« lere, consequently, the entrance of the Vesicula Umbilicalis {Yolk-
bag) into the Intestinal Canal is most decidedly marked. “l's'vn not also
probable, that the convoluted Intestine of the Larva of the ¥rog (§. 763.),
or even the spiral valve of the Iutestine of Sharks and Rays, (being as it
were a conyolution of Intestine consolidsted into one mass,) may be struc-
wres dependent upon the Vesie. Umbil, or even formed from it?

b8 2
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with a hard white shell, a globular Yolk with a large
Cicatricula, and much White (Albumen) scarcely coagula-
ble by boiling. I djd not observe any receptacle for air.
§. 765. I find the Ova of the Coluber natriz furnished
with a soft, leather-like shell, and swithout any distinction
between Yolk and Albumen, but sontaining” a yellowish
mixture of the two: nor is it unimportant to observe, that
when- placeq in water they swelled considerably. When
hardened by spirit, I found the whole shell occupied by the
solid contents, and, consequently, these Ova do not. con-
tain air, any more than thpse of Lizards, as stated by
Exyert and Hoeusterter.®  From what I have observed
in the Coluber natriz, the. modg of developement in the
Ova of Serpents.appears to be essentially the same as in
those of Lizards, except that, as already mentioned, they
are hatched in many instances in the Oviducts: I shall
therefore proceed to give the result of the excellent obser-
vations of the above naturalists on the Ova of Lizards. In
them, as in the Ova of the Frog and Salamander, the ex-
ternal Shell, corresponding, to the Chorion of Mammalia,
is without vessels, and consists of one firm leather-like, and
two thinner, layers, Within there is contained the large
Yolk with but little white surrounding it: on it is formed
the Embryo in a distinct and permanent Amnion filled
with a peculiar fluid, but like the external shell (€horion)
without vessels. ‘It (the Embryo) is connected by vessels
(and not Ly a duct leading to the Intestinal Canal) with
the Yolk, the membrane of which is very vascular, and
within which it is probable that blood and vessels are first
formud. The cxcretory organ (Allantois), also, opposed
to the Yolk-bag (Vesic. Umbilic.) here appears more
distinctly : nay, the Embryo in tuis case being without

. Rl.lL'; :-{rchil:. b. x. h. 1.
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Gills, it forms a true branchial bladder,* connected ‘with'
¢he Cloaca by a Urachus, and in that sense protruding from
the Cloaca'in the same manner as we shall find it in Birds.
This (branchial) bladder is very vascular, and is usually
called the Chorion, although it is meréiy analogous to the
Allantois of Mammalia, being lodged like it, or like the
Gillsof the Larva of the Frog, between the Amnion and
the -onter coverings of the ‘Ovum, Durin'g" the  gradual
growth of the feetys the Yolk becomes progressively smaller
and ultimately disappears, without' any immediate con-
.t'ycctipn howgver with the Intestinal’ Canal, Such, also, is
the case as regards the Allantois, (brarchial bladier,) the
Urachus of which remains in part as a small oblong urinary
bladder: the Amnion and Shell are thiroivn off, and the
animal is fully developed, (though not until after a con-
siderable space, the period of hatching oczupying from two
_ to three months,) and then frequently rejecﬁz its skin,+
theugh without passing through any metamorphosis. A
complete investigation of the incubated Ova of the Cro-
colile would be very desirable: in a young one that had
prebably but recently escaped from the Qyum, I find the
Ydk-bag (Vesicula Umbilic.) lying within the abdomen
quite full, of large size, and distinctly connected with a
corvolution of Intestine. it : Mt 3

* The Allantois becoming oblitetated in the Lizard forms a repetition of
the large urinary biadder of the Frog, in‘the same manner that the Larss of
the atter by its Gills, subsequently obliterated, repeats the typé of forma-
tion of Fishes.

4 The changes of the external covering which pecur in the Awphibia
appir to characterise this Clags as an intermedilte transition to the higher
formations; a character, t00, which the same process most evidently presents

in the inferior species of Insétts, .

L4
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Secrion VI Of the Developement of Birds.

§ 766. Though there is not an;' process of develope-

ment that hag been so frequenitly studied as’that of Birds,

and particularly of the Chick within the egg, yet there,
cemain_even here many dubious points to be determined.
We shall proceed to take a brief view of the most essential_
phenomeda, and then point out how closely the process of
formation in this approaches to that observed in the preceding
Class. As regayls the egg itself, the question has been
disputed whether the albumen deposited on its exterral
surface is derived, from the Ovary or the Oviduct. The
former opinion* is supported by the fact, that the White,

generally speaking, is merely an appendage of the Yolk, *

and must necessarily have the same origin ; “and also that
in old Hens malformed Ova are occasionally - deposited,
consisting solely of White, [y favour of the latter,
T1EPEMANNS observes, that the matare Yolk when in the
Ovary is precisely. of the same weight as when in the esg.
The Yolk, too, when in the Ova » does not present any
trace of White, but, on the contrary, corresponds exacly
to the Yolk of the egg itself, except that it is somewhat
paler : other proofs arve affordeqd by the concentric 1ayers in
which thg White is deposited, in whicl an internal nd
an external portion may be distinguishcd, as well as by the
evident deposition of gelatinoys matter around the Ova of
several Aml'l‘hihia and Fishes in thoir passage through the

* Advanced particulily by Jorne, in
.

N
Wit Grundlinien der Plfyn'n(m'e.
Leipng, 1813, t. i s, 236,

- Zovlowic, b, iii, v 110,
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‘Oyiduct.  Altogether, both as regards these Ova, and also
allsuchas present Whits in addition to the Yolk, the idea
dr}g{na:uy_})répoégg_l by Harvey, and since confirmed by
“TIEDEMANN, appears to. be most correct. According to
this, the complete germ of the Ovum, with the disposition
“to the formation of White (Albumen), proceeds from the
Qvary, during its lodgement in the Oviduet is nourished
by absorptioa, (like an Hydatid,) increases in size, and is
erganically developed at the same time that its separation
* into two different parts becomes more distinet. The mate-
rials that are to be thus taken into the Oyum are usually

“secreted by the extremities of the vessels of the upper part

“of the Oviduet, whilst, on the contrary, those of the lower
part deposit its calcazecus shell* In the Ovam of Birds
there are two circumstances, however; for consideration,
‘which we do not meet with in the preceding Classes. The
first of these consists in two twisted crds, placed pretty

" mearly in the longitudinal axis of the egg, containing a

" delicate canal opening into the yolk-bag, ramifying from each
pole of the Yolk towards the large and small extremity of the
egg, and known by the name of Chalaze, Grandines. Their
origin appears to me. to depend on the separation of the
membrane of the Yolk from the external membrane of the

ez the former remaining connected with the latter at its
two poles, and this connection heing gradually elengated
into the two tubes in question in proportion as the mem-
branes are further separated by the interposition of new
Jayers of albumen, and becoming twisted by the motion of
the Yolk. The second object consists in the air-bag, which
;s formed by the separation of the two thin layers of the

membrane lining thewhell at its larger extremity, and is

« This copious secretioy of Carbonate of Time in Bids and Amphibia

presents an interesting analogy with the equally abundant sceretion of éarthy

mateet from the Kiduies.
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accompaniea by a corresponding, decrease of the albumen;
~on 'which account it appears only after qh{eegg is, laid, and
increases nearly ten-fold* during incubation. It contafns
_atmospheric air, and i§ subservient to the iIéSpifhtjon of the
- Chiik, the developement of which is gompletely inten-upted_
iaf it be injured.t e
~ §.767. The Ovom of Birds, like that of the perfect
Insects, is deyeloped externalfe to the body ¢f’the mother,
We here agaift find the Yolk-bag as an external orgran for
the formation of the fogtus, and the support of the vege-
tative processes of the hody, and an Aﬂllantois,_incorrecd).' !

called Cherion, forming a respiratory organ.: tlete are, inf g \ :
“ g

" addition, an unvascular Amgnlon surrounding the embryo,.
and a membrane lining the%shell, which is analogous to the

true Chorion.

3

The progressive developement of thesef‘;

parts occupies twenty-one days in the egg of the Hen, and

takes placedn the fﬁllowing order. As we have already-

seen, the egg is formed essentially by the membrane of thg

shell (Chorion) and the Yolk with its albuminous appen.. .
The relation between them is repeated in the for.. .

dage. A
mation of the embryo and Amnion, which proceeds in such

a manner, that the Cicatricula, which preseiits itself as a

spot as large as a lentil upon the Ydlk before impregnation, _
and even’jn small Ova within the Ovary, || increasing in size -

during'the first day of ihcubation, is elongated and sur-
rounded by some cloudy circles (Circuli, Halones). ‘This

spot is larger on the second tay, the two lamine of the

* Accordivg to Panrs. See Meckr's Archiv, b . 2, 5. 315, v
t Consequently, even in the Embryo there is already an indication of the

peculiar developement of Hespiration in the Bigl. it
Oyum may however be devejoped in the.Oy,:;-
n; of wikh TiepEmaxy (Zoologie,
.

{ Asa morbid process the
duct, or even in the cavity ofthe abdome o
B iii. 5. 145.) has given instances, and as I have myself observed.

| Tizpemass, &et iii. s 96.

¥
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mﬂfmnc of thc"l 6"( Bemo' sep’uuted in its ceut(c, (Areofa
o ;pellucxdp, '&b‘?.'\l fig. hV IL) and the interspacs ocet-
" pled by sn aqueous limpid fluid, in which, and inclosed
“avithin - the lower lamina, (called the false Amnion,)_ lies
_the embryo, consisting only of the most essential part of

the body, viz. the Spine,«with a. double swelling corres-

; pondmg to the brain, and the Sinus rhomboidalis, and with
. thg cavities o? the Chest and- Abdomen coigpletely open,

" wand turne&towards the Yolk. (Fig. XVIL c.) About the
third .day there are evident traces of a vascular system 'm
»the most lmportant ‘external organ -of formation, the Yolk-
‘bag, {Vesic. Umbilic.) and in the cloudy circles. {Halones.)
~In the third day it becomes still more. distinct, those circles
dlsnppeanng, and a clrcular rete of veins (figura venosa)
‘surrounded by a ring-like vein, (Vena terminalis,) wluch

i " Oxex* has aptly compared to the cirde of vessels in the "
| Medusw, (§. 686.) presenting itself at the same time that
"tbe pulsating Heart (punctum saliens) is first observed.

" Hence the existence of the embryo is dependent on the
. principal opponent parts of the organism, viz. the vascular, ¢
and nervous systems, the body still continuing closely
' - attached to the source of vegetative life furnished to it by
that of the mother, &. e. to the Yolk-hag.

§. 768. Even on the third day, but still more cvndcntly
on the fourth, the Intestinal Canal is discoverable as a slen-
der thread running direct from the head to the tail, w 1thout
any perceptible cavity, and, accordmg to Worrrt origi-

* Zoologie, b, ii. 5. 362,
4. Nov. Comment. Acad, biwu, Petropolit. t. xii, p. 459, —According to
s him, the Intestinal Canal is originally open in front: but is it not probable
chaz it appeurs 50 merely use the Yolk-bag here fosms> * originally an
e mwgml part of it (§- 764.), the Embryo, when examined, being ' Separated
. from the Yolk, and the anterior side of-the intestine, viz. the Yolk- -bag itself,

in that way remeved ?
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niiting“from the spurious Amaion, i e the inner membrane .
of the Yolk. At the same time with thismutsitive organ
the respiratory organ also presents itself, having originally
the form of a small vascular urinary bladder, opening, as in
the Amphibia, into the Cloaca® (fig. XVIIL h.) : it rapidly
increases in size, and protrudes as an _{\llantois between the
true Amnion and Tolk-bag : in the latter days of incuba-
tion it lines thq inside of the g.eater part of the membrane
of the hell ; contains a limpid fluid, with oceasionally some
uiinary concretions ; and presents a beautiful net-work of
dark coleured Arteries arising as umbilical vessels from the
Tliac Arterivs, and of scarlet red veins, which entér the Liver-
'by the Umbilical Vein: henée, also, it is a true branchial
organ, and the Chick dies forthwith if the air be prevented
by a coating of varnish from passing through the pores of
the calcareous shell., This Allantois is not obliterated until
the Chick begins to take in air by the mouth, and is ready
to break its way through the shell. The spurious Amnion
disappears on the fifth duy, when we find the true Amnion
completely developed, by which means the Yolk-bag is fur-
ther separated from the Chick. As to'the Yolk-bag itself,
it decreases in proportion as the Allantois and Chick in-
crease: it gradually. receives (probably by means of the
Chalazge) the Albumen, which is more and more compressed
towards the narrow end of the ego, and tota]ly disappears
towards the eighteenth day, the Yolk appearing in a cor-
responding degree more fluid.  The vaseylar net-work of

the Yolk-hag, formed by a large Mesenteric Vein and 2

» The Bursa Fasment (§. 495.) has heen necnsionally viewed as a rudie
ment of the canal between the Cloaea and Alluntoie, (l}mclms;} hut were
that the case it would certainly be placed in front of the Reotum, Tt appears
to me to ho mther an ongun antagonising the Allantois’on the dorsal side,

and on that aceount to be a seeretory, Le.a metamorphosis of # res

A Piratory
organ, Hence, also, we may undeisiand why it is found more va

7 soular iy
yuull_L: l;lldy.
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smaller Mesenteric Artery; gradually i mcrcascs fidm the
mntlx duy “ave find at the extremities of the Veing pecu- ,
1 yellom'?essels (Vasa vitelhi l‘htea), which appear fnter-
mlly as flocculent cords,* and serve clneﬁy for the absorp-

. tion of the Yolk, amd for its conversion into blood the

Chick at that time being apparently nourished chiefly in
this way, and the comection betweén *the Yolk-bag and
the Intestindl Canal at tifis period at leasb.problemahcal

for though in my own investigations I always found a "loop
of intestine which is wu.hout the abdomen connected=to
the Yolk-bag by means of  tramsparent hg'lmeut, it was

“only during the latter periods of incubation that'T could

distinguish a pervious canal (Ductus wtello—mtestmahs)
between them. In proportion as the* formation' of the
Chick advances, and as the originally extensive umbilical
fissure contracts, . e. about the twentieth day, the Yolk-bag,

_which by this time is diminished in size by one half,

becomes enclosed within the abdomen; the substance of the
Yolk passing into the Intestinal Canal to be absorbed Trom
thence by the lacteals, in the same mann®r as before by the
ycllow vessels (vasa lutea), and to be employcd in the nutri-
tion of the young Bird. The great increase in the size of the
air-sac during incubation has been already noticed, so that
1 need only mention that in the later periods it contains
Carbonic Acid as well as atmosphieric air, and that by res-
pirationiand perspiration the weight of the whole egg during
its developement diminishes from 16 to 134 drachms, *

* | consider thest flocculent cords, particularly from eximining the egg
of the Turkey, merely as duplicatures of the Y olL-bng with large nbsorbmg

willi, L}
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- Secrion VII, I O:f the Daylope}nent of Mammalia.

. °

§. 769. The developément of the Ova of some Fishes
and Amylubm within the’bodyof the mother was in fact a o
‘process of hatching, ivasmuch as the Ovam alréady contained -
within itself the condmons necessary for the formation of
the foetus, i e. wis “furnished with a large receptacle of
chylous matter, originally derived from the body of the
mother. In this Class, however, there is a difference: in
the same manner that the germ of the Ovum was less sen-
sibly existent within the Ovary, so also is the Ovum less
perfectly furnished with the internal conditions necessary
for the existence and formatior: of the feetus, and in a cor-

responding degree requires for those purposes the interpo-

+ gition of a constant mutual influence bet\veen itself and the

body of the mother,—an influence that necessitates the
existence of an external formative organ around the Ovum,
and not, as we have beforé seen similar essential struc-
tures, within it.  This external forn;atwe or in the
Ovum of Man, as well as that of other Mammalia, consists
in its external covering, the Chorion and. Placenta deve-
loped npon it, and here for that reasop extremely vascular.
We liere, also, find a yolk-like organ, which, very probnbly
in this case also, is derived from the Ovary alone, and origi-
nally forms the sole content of the Cllbnon, viz. the Vesi.
cula Umbilicalis: there must necessarily, however, be some
difference in its function, inasmuch as it is not originally
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developed to its full extent like the Yolk, nor like it be-
‘comes gradually smaller by serving as a deposit of ngtritive

_ matter for the feetus, but, on:the contrary, in many ham-

malia still eontinues to increase during the early periods of

. the growth of the fotus; besides that it is never so deci-

dedly connected with the Intestinal Canal as the Yolk;
and, lastly, because of the very early period at which it
disappears in many other Mammalia, and.even in Man
himself.* The Allantois, too, the primary respiratory organ
of the Ovum of the Bird, has totzlly different relations<-in
the Ovum of Mammalia; for hcre neither air nor water
penetrate the Ovum from without, gnd consequently the
separation of phlogistic matter (whether in the form of
excretion or expiration) must be effected by means of
a mutual action taking place between the foetus and
the body of the mother.t That, function is here
assumed by the Chorion or its Placenta,} whilst the
Allantois jtself appears unvascular, the umbilical vessels
connected with it at its root ramifying upon the Chorion,
and also, according to the observations of EmMMERT, the

* The points o resemblance and of dissimilarity between the Yolk-bag
and the Vesicula Umbilicalis have been minutely examined by EMMERT.
(’%“‘"-‘C Arcliv, b, x. h, i. 8. 69.) where, however, the first and important
distinction here pointed out has not been alluded to. bi—

+ Weare here umi:lded of what has been already observed of the mediate
rcspinuitl of Intestinal Worms ¢hrough other Animals; nor is the less per-
fectly obyious oxidation of the fluids in eithier case to be considered gs a suf-
ficient cause for refusing to admit the existence of a respiratory process.

' On this account the Allantois of Amphibia and Birds kas been usually
called the Chorion. The two are, however, in all cases completely distinct,
and the Allantois of m@,ﬁmbla the Chorion of Mammalis, therely in
being vascular. The Allantois is uniformly a perfectly closed sac continuous
with the Urachus, co:imiﬁ;rxg only fluid in its cavity, and isdnterposed between
the Amnion and Chorion: the Chorion, on the contrary, forms the entire
exterral covering of the Ovum, and coftains within its cavity the Allantois,

Vesicula Umbilicalis, and Feetus.
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vessels of the Vesicula Umbilicalis itself. pening into’ those
of the Chorion, which never happens in the Ovam of Bivds

"and Lizards. Nay, the Allasitois itself beeéxﬁés;‘gmduallty :

less and less distinet, until at length in Man it is carcely to
be discriminated as a peculiar organ, its cavity,
the space between the Amnion and Chorion, being quite
consolidated before the fetus arrivesat maturity.” Lastly,
the Amnion of Fammalia is in séveral species (iistinggislxed
from that of the preceding Classes by its vascularity,—in
which we find a repetitior of the vascularity of the Chorion,
—the Amnion bearing thé same relation o the feetus as the
Chorion to the Yolk cr to the Vesicula Umbilicalis, W
next proceed to examine tlte varigus conditions of these
external “formative' ofgans in the different species of this
Class.
§. 770. The Cherion differs in condition chiefly accord-
ing as it performs its functions simply as such, or as it has
one or more Placente formed upon it for that purpose.
The former is particularly the case iy the Ovam of the
Solipeda, where the external surface has merely very deli-
cate tufts of vessels like those of tle villous membrane of
an Intestine, with similar correspondent villi on the Uterus;
the surfaces of the Uterus and Qyyp, Consequently adher-
ing but loosely together, and usually with g considerable
quantity of white chylous fluid between them, The little
tufts of vessels are more completely separate from each
other upon the surface of tlie Chorion of tha Ovum of
Swine. AThgse little Placontxe, however, bepome 'yeﬁ more
perfect (and receive the name of Cotyledons or Curunlcuié)
in the Cvum of Puminants, where they appenr in large
numbers, from 60 to 100, as dense cup-shaped vasculay
masses: corresponding*to them are simii, productions frop,
the internal membrane of the Uterys (Glandule uteringe)
which shrink after parturition, and disappear like the Mpm:

occupying .
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prana decidua of the human Uterus: the vascular extre-
mities of’ these productions on each side are interlocked
with each'?gtl_lel‘ like the finges of two folded hands, and
when drawn asunder permit the escape of a dense chylous

fluid. (Tab. XX. fig. XVL) In'most of the animals

that have claws, on the contrary, there is but a single

' Placenta,* its shape Being of various kinds, but essen-

tially similar to that of Man. The followin'y are the most

> jmportant peculiarities presented by this organ: in the

Rodentia, the Placenta again presents nearly the sanie
appearance of Cotyledonsas in thé Ruminants, i. e is like

‘a deep cup or bowl, and in such a manner that it has cor-

responding to it ‘a small_distinct Placenta formed from the
Uterus: in the Beaver, it is kidney-shaped. In the smaller
Carnivora, é g. the Mole, itis oval, and externally very
flocculent. In the Hedgehog, according to BLUMENBACH,
it is gradually formed into a kidney-shaped and very firm
mass: in the Pole-Cat, the Placenta is double, and con-
nected by a ribband-like l;ortion to a belt surrounding the
Ovum. In Martins, Cats, and Dogs, (Tab. XX. fig. XV.)
it is exactly in the shape of a belt. In the annular Pla-
centa of the foetus of the Dog, which las a similar flat -

" uterine Placenta with broad villi corresponding to it, I

remarked particularly its dark green edges, with a fluid
offused upon them greatef in quantity in proportion to_ the

"~ size of the foetus, origindlly of a dark brown ‘colour, but

in the mature foetys dark green, gelatinous, and not
affected by acids. I cannot but consider this as being an
evident s_eparation of a large quantity. of Carbon, and,
therefore, as the consequence of a true respiration Ly means

« The feetus of the Poxpoise too, according to BARTHOLINTS, quoted by
TrepEMANN, (Zoologie, t. I & 570.) has but & single Placenta, though the
funis is divided. "

. o Handbich der Vergleich, Anat. s. 489.
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of the Placenta in the form of c;;pirntioy;' and [ think it
not improbable, ‘also, that a part of the mucous chylous
fluid found about the Placenta in otlier animals may have
a similar orié'in. The Plicente of the remaining Genera

of Animals, particularly of ‘Apes, rcsemble that of Man

still more closely. . .

§.771.  As the Chorion regulaces, the shape of the
Ovum by forming its outermost covering, I may here men-
tion that ‘the whole is usually, as in Man, of an oblong
round form: in such a inanner, however, that in animals
with a long-horned or u double Uterus, the Placenta is
placed laterally, and not, as in Man, at its "pp'.("r broader
extremity. In animals wl.sere the Uterus is single, but
has Cornua, e. g. in, tne Ruminants and Solipeda, processes
of the Ovum usually extend into the cornua, which, how-
ever, as will be seen, are chiefly formed by the Allantois
extending the Chorion. The vessels of the Chorion’ and
Placenta pass to the feetusin Mammalia in the same manner
as in Man, though they do not form in any other instance
solong a funis. In several Rodentia and Carnivora par-
ticularly, the foetus is so closely approximated to the mem-
branes of the Ovum, and the vessels iésu‘fng from the
Umbilicys divide so speedily, that frequently there is
scarcgly any funis more ‘!.llan in the Ovum of Birds and
Lizards. In other species, and in the Ruminants, where

it is more definitely existent, it is but of moderate length, ~

(in the Rurainants it is covered by a peculiar flocculent
membrane, Tab. XX. fig. 16.) and usually consists of
two Veins and two Arteries: whilst in the Horse, on the
contrary, as in Mzn, there is but one Vein and two Arte-
ries. We are not as yet enabled to (fecide whether there
is a true Chorion and Funis in the Marsupial Animals and
the Ornithorhynehi ; or whether, on the contrary, they are
formed after the manner of some Amphibia, e. g the Salu-
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mnnder,n (§- 764 ) wuhout these organs, and are on® that
account born as abortlons

3 792, . Tlle Amnion, whick i Man as w ell as m °the
preceduig Class is unvascular, is'here, as we hive already
remarked, occasionally moderately'vascular, aud particu-
larly in the Animals with hoofs. We may remark espe-
cully the elegantly serpentme vessels in the Amnion of the
Hogse, and thé peculiar yellb\vnsh scales on that of the Cow.

°.Th$ape of the Amnion is always oval, and we find it

a always separated from the Chorionsby a space coc-
Jtaining fluid, of which, consequcntly, it frequently fills
dnly about ‘half- the cavity. “The interspace between the
Chorion and Amnion m. Mammalm likewise affords space
for ' the lodgement of the sac-shiped Allantois protruding
from the umbilical fissure : that organ presents itself as a
closed bladder, shaped almost like an Intestine, and either
e:ls'ily separable from the Amnion and Chorion, “or closely
adhering to them on every side. The former is the case in
Rummg.ts (Tab. XX. fig. XVI. X.) and Swine; the latter
in the Horse: the Carmvon,(ﬁg X VIL4.) and Rodentia
are intermediate between both. This organ, as was already
shewn by Neepuay and HaLres, appears to exist in all
species of Mammalia; and even when, as in Man, it can
itself scarcely be distinguished, its eustence is nevertheless
demonstrated by the presence of its fluid and of the Ura-
chus, which in some animals is very large, and in others
disappears at a very early periéd.* Inthe Dog, however,
I have succeeded in inflating the Allantois in thc form of a
perfect sac, after hahno' opened the Chorion and Amnion,
th()ucrh without separahng it from those'mnmbranes,,whxch
could not have been done without laceration on account of
? numerous reticular thteads by whiche it. is Jeonnected to
* Thizi (18 the case in the Hedgehog, where the existence of the Urachus

was on that account denicd iy Brumessacy, Manual of Comp. Anat. p. 497,

YOL. 1. CcC
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them.® Its parletes are altdgether without vessels, those
whiche take their course about the Urachus: _quidting the
Allantois to enter the Chdion : several branches from thur
extremities, .howevcr, yamcularly in Ruminants and Swine,
are reflected, together with a portiomof the Chorion itself;
towards the Allantois, and becoming attached to it, appear
as the parts called'vaeruculn Allanloxdxs, nnd b)' Dzoxpr,*
Membran® eg:retorlaz.-r

§. ‘n%3.  As regards the Vesicula Umbilicalis, ” (oalled
al®b Tunica eryth’roxdes,-) I agree with DoeLiNceng, in
considering it ‘as the moSt esseptial part f the germ derived |
.from the ﬂ:male‘Omry, the ﬁmt developenrent %of the em-
bryo taking place on its suﬂnac nearly in the same manner
as we have already Witnessed with regard to the Yolk-bag
at least ‘thisis rendered probable from its being proportlon-
ally largest in the ssmallest embryos,—from its connection
with the Perwoneum of the Faetus,—from its having peculiar
vessels like those of the Yolk, (Vasa Omphalo-meseraica,)
—and from its containing a more chylous fiuid than the other
membranes. Buf as its communication with the Intestine,
as alread). noticed, is never so complete.as that of the
Yolk, it appears in Mammalia to.serve merely as the first
organ far the prcparatlon of blood and mot also as in Birds
for 3 permanent chylous receptacle. We shall review some
of the different forms it assumes. T}mugh it appears to
exist in all Mammalia, yet in most, and in Man himself,
it is- obliterated at an early period, or at least is very
speedily changed from a bladder into a little vascular

3

¢ Suplement ad. Awatontiam ot Plnyswhglﬁm potissimum comparatam.
Lips. 1806. f

t They hive Yiso been described a3 l’mwuonsof the Cherion by
Jogmne. (Grmdlinien (krPhys.cn s 203.)

{ M:cul.s Archip. b,

\

-
:
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membrane. The latter is especially the case in the Ro-
dentia; where, however, I find the Omphalo-mesaraic
vessels forming a separate cord,aniong the umbilical vessels
ntaximlvanced stage of the Oyum, and which lias also been
observed by Exmerz® in Bats. In the Ruminants, too,
it soon disappeats, and in the Horse I find it small and
very much o(liminishcd- towards the middle of gestation.
1t is much more evident, @n ‘the other hand, in the Ova
o, of several Carnivora during the whole period of gestation,
Bts e particularly in Cats and Dogs. (Tab. XX. fig. XV. ¢.)
? In the latter it is nearly as long as the feetus, (longer in the
. commencenient and shorter towards the end of pregnancy,)
. Jas an oblong shape, and if Situated lengthways where
!-g‘( the umbilical vessels enter the membranes. It 15 here,
1?
;
|
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and also in the Horse, uniformly surrounded to a consi-
Jderable extent by a duplication of Chorign,} and is attached
to it at each extremity nearly in the same matiner as the
Yolk is fixed by its Chalaz. In the ‘Horse it is placed
Jengthiways in the direction of the Funis. On the other
lhand, it neither is, nor can bg, found witoin- the- Allantois,
; as stated by OKEN.I
5 - \ § 774. Sofar then of the consideration of the external
organs of developeriient'in  the foetus of Mammalia. The
essential parts of the formation of the feetus itself- coincide
with the mode of Jorigin in the preceding Classes; nas-
much as that here also the vertebral column presents itself
§ 40 " Res Archip. b.x. hii.s. 65 ¢ F

4 Bsounr, (L . p. 63,) indeed, states that it is likewise connected with
the Allantois; which, however, I have never found to be'the fact ; on the
contrary, in the Ovum of tbe Dog 1 have always bggn able to remove the
Janina of the Chorion placed.on the under side of the Vesicula Umbilicalis
) without opening the Allmﬂzll. The mode of origin, too, of these two la-
min appears to Me to be yiry simple, the umbilical vessels escaping around
; the Urachus from the Pelvis being dis;[i!;nted to the Chorion, partly helow

e and partly above the Vesicula Unmbilicalis. :

<. { Okex und Kisser, l?tyfrir'gc 2ur vergleichenden Zoologie..
cc 2

a
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as the first organ, and still precedes all others in the course
of the further developement of the body; that the amimal
is here, also, primarily aquatic, appearing in the first in-
stanae as a Zoophyte on account of the uniform punetiform
substance of its body; and that here; also, the formation of
external organs, of extremities, is the last part of ‘the pro-
cess: it agrees also with that of Man as concerns the rela-
tions of $ndividual organs, the considerable size of the liver,
the peculiar circulation of the blood, &e. X
“Here again, consequently, we find that the difference
between Man and Animals is but inconsiderable materially, .
on the contrary, jlmost immeasurable ideally ; for whilst the
latter appear to be born mercly in orger to pursue the dic-
tates of Instinct, and the gratification of their propensities,
to Man, on the contrary, are imparted a capacity for the
most perfect intelectual developement, and the suscepti-

bility of Art, Science, and Religion. 3
> ¢ :
'51
e . e
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. s FEW OBSERVATIONS ON THE DISSECTING

AND PREBARING OF THE BODIES
OF ANIMALS. "

<

v

Tuouveu the art of anatomising the bodies of

. Animals is essentially the same as that practised upon the

body of Man, and though want of space’ precludes me from
treating the subject minutely, I conceive that a few re-
marks may not be altogether unacceptable to’ those who
feel desirous of pursuiny such studies for themselves.

The first thingktﬂmt I have to observe is, that all dissec-
tions of small ‘and soft objects, “e- g. Worms, Zoophytes,
Tnsects, Mollusca, and Bmbryos, where it is desirable to
obtain even tolerably accurate results, should be performed
under waters by whieh the parts are kept floating and
suparated ¥rom each other, “and, con§eqllenﬂy, present
themselves more distinctly- A very simple contrivance for
inycyigations of* ghi'k'-‘&ind may be prepared in the following
manneri— A mass of tough wax (not too soft) is to be laid
uporn, ones Or MOre, porcelain Sgucers 0r capsules of different

sizes, which are then to be put in a warm placé until the



’ ’ R N
0 "o ‘(\.

. 390 ®
L ¢ e

wax melts so as to cover the Surface cvet'\ly to the depth of
% or % of an inch. If the object to be examined be laid
upono this mlerfuc«:, it nwy%e‘ﬁxod by needles incany posi-
tion that is wished, and, when covered with cléar water,
developed and dissected by means of® suitable instruments..
Of them, the best(ar.e very delicate Lorceps: pointed, well
made, sharp-cutting Scissars; and siall Knives like Cata-
ract-needles, some round, others with cuttﬁfgr edges, and
fixed in slender wooden handles. For separating parts I -°
have also employed small Lorn probes and fine brushes;
whilst, for examining them, a good magnifying glass is .
frequently indispensable.  If it is wished to “preserve a’
preparation thus made, wax’l, eoloured at pleasure as for the
purpose of injections, is to be formed into little Tablets
about 4 of an inch thick: one of these is then to be placed
upon the saucer orcapsule containing the preparation; the
Jatter may then be transferred to it, arranged suitably upon
it, fixed there by means of short needles, and both toge-
ther then placed in Aleohol. Nor must I forget to men-
tion, that the examination of very delicate organizations
may frequently be conducted with greater facility and
accuracy, if the object be previously allowed to remain
some time in Spirit, and thereby to become harder and
contracted. This applies particularly | _the dissection of
nervous organs, and to the examinatioh_g}ﬁery small Em-
bryos, of Mollusca, and Worms. Y

There are various modes of destroying Worms, Insects,
Mollusea, &e. for the purpose of dissecting, without injur-
ing their organization : Mollusca, Snails, for instance, as
Swaraenpay his remarked, are to be allowed to die in
water, because by that means their b ;ygtwells, and all the
parts become more distinetly visible ;" they may afterwards
be kept in Spirit (thougk mot too long) for dissection.
Worms, the Lirger Zoophytes, (for the smallermust be
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examined whilst alive,) Caterpillars, &e. and also the
smaller Amphibia and Fishes, are best destroyed by means
ol Spirit:, Insects, on the contrary, by being dipped rapidly
in boiling water, or in Oil of Turpentine.

- As regards the dissection of larger animals, we may Lere

“use with advantage knives of a large size, and instead of

Forceps, suitable hooks with handles. -
_ ”]n animais: of considerable size we can. generally make
artificial skeletons only, after the bones Liave béen suffi-

 ciently cleaned by boiling or maceration. In smaller

animals, on the eontrary, such as Birds, Amphibia, and

. Fishes, of which lastit is very difficult to make gocd skele-

tons, the object will be best actymplished Ly at once making
the bones as ¢lean aspossible': without, injuring the capsular
ligaments, soaking the préparation in ivater thatis inces-
santly changed, and, lastly, bleaching it for some time in
the sun, : < o o

Lastly, we may mention injections as affording a very
essential assistance in zootomical investigations for physio-
logical purposes: ‘in small animals, and in the more minute
parts, these must. consist Of compositions with wax, very
fluid and colowed; {but above all of Mercury. The latter,
however, is not suitabls for very soft bodies, e. g. Medusw,
&c. in which cases, e, may employ injections of coloured

.}{«"_ A
) w ~
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DISCOYIY OF A 'CIRCULATION IN
i ey INSECTS: N 2
2 & . ' . VN -
ey A2 Lo
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- v 5 : ® .
. A lssay by M. Canus® whicl has appeared whilst
the sccond: volume  of this '-rr-an‘él‘adp"‘ waé"in the pr?ss,
contains tlie particulars of his &is’cﬂ._ y of @ ‘Ci‘rcu_l,atwn
in ceftain InSects: a circumstance that may safely be cha-
racterized as by far the iz_}pst,"‘i_m,ﬁ ’t,ggldi_é‘i'm} thnff"h}m
been made to (,‘,om'pnr;xtive‘fF Physiglogy in modern .umes.

"The observations on whiéb it is founded were made in t":
autumn of 1826, and an abstraet oﬁ‘@%ﬁ‘ﬁqdw presc:ltc
in September of that year to the Union :Sfj‘Germ.an:I\at““
ralists and Physicians, which ‘toen, Ij'eId its meeting at
Dresden, many ofs the members of which, e g- OKEN,
Hescuxe, HexNe; PunRiNge, Oﬂd,g\ﬂ’nnsn, and ‘.-M(I"'
LeR, had ocular proofs of the realityof the phenomerta.

His £rst obsersations were made. the Larva of the

Agrion pwella, whieh swims with g&fgz,'wlocity by means

* Entdeckungcines. einfachen vom Ilerzen ans bm"llllamfylrﬂ B‘“’{‘"‘:"’“‘!ﬁ’

W den Larn netsfliighicher Jasccteit, 7 Mit drei Kugh taf Leipzig? 1524,

4.t
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of three vertical laminz attached to the ¢audal extremity,
and diverging from each other at very acute angles.  In
the youry Larva there is not-any trace of wings, but as it
advances in age rudiments of wings make their appearance

Jover the rmgs of the thorax, and gradually increase to

their full size, whilst the caudal laminz, on the contrary,
in the same proportion fade away, and are partially or
campletely detached. Each of the caudal® laminee in its
natural vertical position presents an inferior abdominal, and
a superior dorsal, edge, has two tracheal trunks runfiing
along its centre and ramifying through it, and consists of
granular substance contained between “4wo strata of the
external integuments. A ewrrent of blood-globules enters
each candal lamina somewhat nearer to «its abdominal than
its dorsal edge, and running through the greater part of its
length, suddenly turns and bends'its course back towards
the body somewhat nearer to the dorsal than the abdomiral
margin of the lamina. The path or channel thus formed in
the midst of the,granular substance is perfectly transparent,
exeept’ where it is occupied by the blood-globules, or
crossed by branches of the Trachew. The parietes of the
channel.are not stnctly defined, nor formed by any tlung
like the coats of a \'essel the blood with. its globules cir-
cul.mng through the gmnul'u' parenchyma, a circumstance,
however, which is not peculiar to tlu; case, but also occurs
genemlly in the first statés of the cu-culatlon, as it presents
itself, for instahce, in the embryo of Fishes; and in the
Figura venosa of the incubated Egg. The blood-globules
are clongated like & grain of wheat, ﬂonsxdembly larger
‘than those of the human blood, and float in a_fluid, which
i¢invisible because of its transparency, but the existence
of which is proved by the variations in the position of the
elobales in the current, sometimes following its direction,

“at others crossing it transy ersely or more or less obliquely.
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“When'the animal is vigorous. this current is uneeasing
and uninterrupted, although i, velocity is accelerated at
regular intervals, and that not only in the abdeminal or
excurrent, (drterial,) but also in the dorsal or recurrent,
(venous,) part of its course through:the lamina. When
the animal becomes exhausted, or the caudal laminwe ex-
siceated, the circulation through them is nterrupted, and,
in the same mantier as under the same circumstances in the
Larvie of Frogs and Salamanders, the disturbance displays _ o
itsclf not merely by a cessation of the process, but also by
retrograde movements of the currents, or by oscillatory mo-
tions of the blood-globules. ' ' ' A a8 o5

In.proportion as the wings are developed, the circulation
in the caudal lamine diminishes, and ultimately ceases,
preparatory to the detachment of the lamina themselves.
At the same time, however, the circulation presents itself
under a new form in the wings themselves. These organs
consist of two layers of the integuments, including between
them a collection of granular substance divided like net-
work into little isiands by the intersection of transparent
canals, the largest of the canals takin&é_ts course round the
margin of the wing, and the whole organ be'ff:’g interspersed
with minute Trache®. These canals present a circulation
“similar to that in the caudal laminze, ‘theiexcurrent (arterial)
stream taking its course along the inner margin of the
wing, and the recurrent (venous) returning along the
outer;' whilst occasionally other transverse currents take
their course through the net-work of the wing . from its
inner to its outer margin. As the Wings are farther deve-
loped, the circulation in them, 1ik§,that in the caudal
lamins, gradually becomes weaker, 'fmi_l:ultimately ceascs,

The nelt observations were made on the Larva of g
neurojterous Insect, (‘pro'l)alvh{,a Semblis or Sialis,) the body

" of which was sufficiently transparent to sdmit of being"satis~
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factorily examined: by the microscope. The d'ors':\l‘vessu
was» seer distinetly pulsatirs, but principally at one point,
viz. its pesterior extremity, the thotion in the anteriof part
being merely propagated to it from the posferior; these
“two divisions of the darsal vessel having the relation to each
other of a Heart and Aorta. Excepting the dorsal vessel
there were not any traces of regularly” défined blood-vessels
inthe other parts of the body, although régular currents of
7. blood-globules presented themselves with ‘the foilowing
appearances. On each side of the: body, and external: to
the great lateral tracheal trunks,"a rapid and continupus

* current of blood-globules presented itself, consisting, as in
" ¢he former cases, of a succassion of single globuless and
proceeding from the head towards the posterior extremity
of the body, where each of the currents entered the Heart
or posterior part of the dorsal vessel, which again propelled
its contents with accelerated velocity through'the anterior
part of the vessel towards the head. The lateral currents,
also, presented an accelerated motion corresponding to'each
contraction of the Heart, and proving that they must com-
municate at the auterior part of the body with the dorsal
vessel, though "the oparity of the head of the animal was
such as to rénder it jinpossible to ascertain the mode of
anastomosie. ~ At 'the point where the legs were inserted
into the thorax on cach side, the lateral current bent out-
wards in order to penetrate the substanceiof the upper
phalanx of each leg to a certdin extent, and again rewurned
to the body, thereby forming a loop corresponding to the
snsertion of each leg. .

The aquatic Lar?a of the Ephemeta zulgata, according
oM. CARUS; presenits the phenomena of the circulation
with still greater dis'inctness than tlie prededify animals,
and even more clearly than it is possible to recognide it in
the Larve of Frogs and Salamanders. In it the circulation
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is at once visible (with the iniergscope) in the thvee Jast
segments of the body; but by a little attention is giscaver-
able,"not only in the thrée torminal caudal spicule and in
the upper phalanges of the legs, but also in the head, ‘and
particularly in the roots of the antenfie. In the posterior
part of the body there are on each side two currents of
blood, not bounddd by any regular parietes like those of
vessels,. situated’on each side of ‘the intestinal canal, %u(l

rathér “towards the abdominal surface of the animal: of o
these two streams on each side, the outeris the smallest
and the| inner the most considerable. » The external one
r_esemblés the lateral currentﬁu the Larve aiready described,
and Qon}'municates with the faternal by several intermediate
branches: it is prr_)bal)'ly from this one, too, that the lateral
streams are detached in the form of loopsinte the upper
phalanges of the leys, though it iz not possible precisel)' to
ascertain ﬂl,{s‘,}foint, ‘nor even whether the two lateral cur-
rentson each side cdntinue distinet in' the thorax, which it
is most probable that they do, as the cufrent in the upper
phalanges of the ‘fegi is of the same size as the external
of the two which appear in the posw!ggr part of the body
from which the internal differs by its greater size. At
the ninth abdominal segment of the body these two lateral
currents on each side, which flow posteriorly from the head
towards the caudal extremity of the body, change their
direction, and are inflected so as to enter the pulsaﬁ“g
heart, from which the curreit of blood is again impelled
towards the head.. Before the lateral curfents enter the
heart they give off three streams, one for each of the three
caudal spicule, rnning through the greater part of the
length of cach spicula, and being then, suddenly reﬂg.:’Ed
towards the heart. It is not possible ' to ascertain precisely
from which of the two lateral, currents of the body - these
caudal streams are detached; thongh mast probably from the
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external: that they come direct from the heart ¥ dmpre-
bable, as the excurrent (arterial) division of each (caudal)
stream corresponds to the abdgminal surface of the s;)icu]a,
and !;lxe recurrent (venous) to the dorsal, the heart being
situated on the dorsal, and the lateral currents on the abdo-
minal, aspect of the body. The currentsin these caudal
spiculee present the phenomena of the circulation with pe-
culiar distinctness, and are particularly remagkable from the
circumstance that the excurrent and returning sreams,
though in close approximation;  and not separated ingny
visible manner, centinue to flowswithout disturbing each
“other. Tie excurrent stréam is accelerated at’ regular
intervals, corresponding  to” the puls'utions of the heart;
the recurrent, on the contrary, being always somewhat more
sluggish, and the first to stagnate and cease when the
strength of the animal is impaired.

When the extremity of one of the caudal spicule is cut
through, the blood-globules are expelled in some quantity
with an evident jet, and accumulate on the injured: sur-
face, where, when they are dried up by exposure to the at-
mosphere, they éhw their natural limpidity for an evident
apple-green cofour.

It has been already inentioned that the heart propels its
contents through the anterior part of the dorsal vessel
towards the head: the current, ‘.hbwever, in the thorax and
in the upper part of the kead is concealed by the opacity of
the horny segments of the cataneous skeleton, andby the
contents of the stomuch. In the anterior part of the head,
however, we can discover currents in the roots of the An-
tennee, forming loops like those in the lggs, the current in
eash proceeding from the cranial surface of the head, and,
in returning througk the root of the Antennsg taking its
course towards the laryngeal rezion. Nay, by meays of the
direct light of thessun thrown on the objeot, an ndistinctly
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defined; but very evidently existing, current may betraced
forwards through the thorax and over the upper payt ofcﬂ'f
head, ‘and may be seen to be reflected towards thesposterior
part of 'the body in thé laryngeal region. Hence, conse-
quentfy, this Larvae presents the first instarice in whieh it*,
was possible to trace a true and perfect circulation through
the whole body.

The endeavonrs of M. Canvs to diseover any evidence
of a crtulation’in fully developed Insects, e. g House-flies,
Guets, Ephemere, &c. weré without success until a very
recent period. (May, 1827.) "On examining the wings of
the Seniblis viridis, immediately after its metumorphosis
from the Larvastate, lLe disc‘;i_vered the circulation through
all the veSsels of the wings with the utmost possible distinet-
ness.  The wings were still soft, but perfectly developed
for flight: the circulation was still visible, though in a less
vigorous staté, two days afterwards, when the animal died.
Still more recently ha has observed currents of blood in the
Larvie of Water-Beetles, (H ydrophilus and Dyticus,) and
adds, from a notics by A. V. Hemporor of the travels of
Enrexsere and Hemericn, (in Afriea?) that those natu-
ralists have "also observed similar currents in the wings of
a Mantis. Hence it follows, that even at this early period

of the discovery, a circulation has been detected in four
Orders of Insects, viz. -Nenroptcra, Coleaptera, Dipteras
and Orthoptera; a circumstance that affords the strongest

exciterzent to farther investigation in other Inseets, and
under various circumstanee

Of the objects and character of this circulation little ean
at present be said : its existence, however, in the rudiments
of wings tends in a very remarkable’and unexpected iR~
ner to confi*m e idea deduced by Oxgx from analogical
conside=ations, and already quoted in a former part of this
Treatise, (5. 149 viz. that t}i’e wings of Ipsects are ex-
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‘ccate& Gills.  AS regards the cessation of Circudatton
the gerfget Insect, or tather its limitation to the dorsal
vessel, M. Canrus endeavoursdo %how, that though af ex-
treme instance, there are analogous Cases, in whiely, though
_of less extent, a circWlation that once existed no 18nger,
presents itself in the fully developed state. Thus, the
medulla contained in the cavities of the bones of young
Bipds disappedrs as they ad®ance to full devglopemgnt, and

o, with if' the vessels by which it was suppnrted. Such,also, .
is the case with their feathers, which in the early periads .
o Of their formation ave exceedingly evascular, and thus, pro-
*bably, conhected with the ;e'spirator¥ fuuctiou. o, aLso,_ S

* in the Feetus of Mammalia, ,ﬁ\e allantoid circulation dis-
appears, and its vessels are obliterated in proportidn to the
developement of pulmonary respiration. The fact that
the currents of fluids in the Larvm of JInsects are not de-
fined by vascular parietes, enables us to contprehend the
rapidity and facility with which the traees of the circulation K
are lost in the perfect Insect. On the other hand,® the
existence of a circulation af one perio® and its cessation , = _
at another, elucidate many ecircumstances connected with
the physiology.of theseanimals; for instance, fhe contrast
between the rapid growth and transformations of the Larva,
and the stationary existence of the perfect Insect; the
inconsiderable size to which the®body attains in tlis, as
compared with other Classes of animals; the frequently
very short duration of the existence of the perfect=Insect
in .proportion to, the Yrolonged periods of its '},arva state ;
its almost total independence of nutrition; and the absence
of the power of re-producing: parts that, have bcc’n lost or
defroyed. 3
" It still remains foudetermine at wlat pertod J’ develope- == *
ment, the phenomena of the erculution first presepstif®m-
selves; to observe more precisely\its oceurrenc€ in other.
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Orvderdand Species, particu'la'é\y those where the Larva id
not aquatic, and where, perhaps, it exists only in thg Ovum;
to fix* the period and masner of the cessation of .the cuf-
rents of bloed; and to” distinguish, on the one hand, the
cases'where the Circulation may be supposed to cease ever
in the Larva state, or, on the other, to continue in the
perfect Insect. - : . y

Lastly, it mway be remarked that the phenomena of
this Cifeulation, so far, at least, as it has been traced, do
not throw any light on the ebscure subject of the mode of
nutrition in perfect Insects; which, therefore, must still be
‘supposed to be effected, acco'ﬂriling to the idea of Cuvien, ¢
without the intermediym of ‘Vessels. On the other hand,
the demonstration of she original existénce, and subsequent
cessation of a Circulation, renders more than ever unte-
nable the hypothesis lately suggested by Dg. KipD, (Phil-
Trans: 18267) that the Trachesw, already recognised as
respiratory organs, age, at the same time, employed in the
conveyance of nutritive fluids. ¥
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