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Tutroductory.

Tm-‘. Bociety’s specimen of Riinoceros sondaicus, which was acqnired in 1574 and died
in January of this year, has afforded us the material for the present paper. At the
time of the animal’s death the weather was froaty ; we had therefore ]mr.ued ko b able
to stody in detail the muoscles and nerves as well as the viseeral anatomy. The frost,
however, broke, and, as the envcass commenced to decay, we were compelled to abandon
this attempt. We have endeavoured to deseribe as accurately as possible the viseernl
anutomy, the stwly of which was facilitated by a suceessful injection of the arterial
gystem ; im this way we have been able to note the velations of the vaseular aystem to
the alimentary canal. The facts recorded in this part of our paper are new, inasmuch
as o proviois writer on Ll anatomy of the Rhinoceros hias attempted to deal with
the subject.

The only paper known toe us which contains any description of the anatomy of
fthinoceros sondefens 18 one by Prof. Garrod, poblished in the * Proecedings ' of the
Society, 1577, p. 707 ; it will be referved to in the course of the following description.

Faoternal Characfers.

The external characters which distinguish this from the other species of Rhinoeeros
are so plainly shown in the drmawings which accompany Mr. Sclater’s paper * On the
Hhinoceroses living in the Society’s Menageric " !, that we necd not do more than refer to
those excellent figures.

L Trans, Zool, Boe, ix. p. G45.
VoL, E1L—PART ¥L No, 1.—dpril, 1857, L
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Oune point, however, which appears to have eseaped the attention of Prof, Garvod, 1=
worth recording, and that is the presence of hoof-glands ; elose to the junction of the
callous pad which covers the sole of the foot with the integument at the hase the aper-
vares of these glands were plainly visible on both fore and hind limbs. A dissection

Fig. 1,

Hard palate.

showed that these ovifices were, in every case, continuwous with a large oval gland
situated just beneath the integument. The presence of these clands in Bk, sondeicis is
worth calling attention to, inasmuch as they are not to be found, according to Garrod,
in Cerdorkinns sematrensis ; they have been fully described by Sir Richard Owen ! in

1 Trumsz, fool. Seo; vol. v,
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Bk, indicws ; and their presence in Bh, sondwicus is another bond of union between
these two species, which agree so closely in other particulars,

A pair of mamme were found, and ave inguinal in position, as appears to be the case
in all Rhinoceroses,

Fig. 2,

Giemeral view of abdominal wiscerm after pemaval of ventral abidominal ol

GO Greot omeptum, S, Aomach, Spo Spleen, € Cooem. TR0, Desceding eolan,
&1 Bmall intestine. L. Liver, Col. Colon.
282
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Mot h-cawvity.

The accompanying drawing (fig. 1, p. 184) illustrates the vidges upon the hard
palate, which have not been figured in any other species, and only described briefly in
the Sumatran Rhinoceros by Garrod. These ridges may prove to be distinetive of the
species; but in the meantime the material for comparison is so meagre that we prefer
to let the figure speak for itself.

Abdoinen,

The abdomen was opened within thirty-six hours after death. Previous to the
dissection the arterinl system had been injected from the vight carotid with plaster of
Paris. The injection proved to be completely successful, the abdominal arteries being
oceupied down to their smallest visible branches,

On opening the peritoneal cavity the stomach and infestines were found to be much
distended.  The stomael contained a fair amount of food, and was the seat of an acute
eastritis.  The small intestine was moderately and equally oceupied, but the whele of
the eolon was greatly distended, the ceeum especially being very tightly packed with
incompletely digested food. Tt would appear as if, during life, some obstruction in the
lower bowel had been brought about by fiecal accumulation.

The following appesrance was presented by the viscern when examined in sifu
(fig. 2, p. 185). The hypogastric, right iliac, and right lumbar regions were entively
oceupied by the enormous ceeum (C.). It was so placed that its long axis was
represented by a line drawn from right to left and from behind downwards and
forwards.  The apex of the ewenm was found deep in the pelvis.  Above the ceeenm
was another greatly distended segment of the large intestine (Col.}; its long axis was
parallel with that of the caput eoli; it filled a grest part of the umbilical and right
hypochondriac regions, and was in contact by its upper border with the stomach.
Subsequent examination showed that it vepresented the root of the returning limb
of the colic loop or the part where the bowel forming this loop was passing into the
descending eolon,

The epigastric region was occupied wholly by the stomach (5t.) and spleen (5p.}; the
Iatter viscus was lying in contact with the greater carvature of the stomach, and its
lower end extended as far as the middle line, The left hypachendriac, lumbar, and iliac
regions, and the left side of the wmbilical distriet presented nothing bat coils of the
small intestine (8.1.) and two loops of the descending colon (INC.).  Some part of the
wreat omentum (G.0.) was exposed to the right of the median line lying between the
stomach and the eolon; it was rolled up, and teok no part in covering the viscera,
The pelvis was occupied solely by the end of the coecam, the rectum, and. the bladder.
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The Stomack. (Plate XXXITL and Plate XXXVL fig. 2.)

The intra-abdominal part of the ieanphagns fm} mensinred G inches.

The part of the stomach that most distinetly presented itself was the greater
curvature, and it was this part that was most closely in contact with the anterior
parictes,

In shape the viseus bore a near resemblance to the stomach of the Horse, a resem-
blunce much more elose than that presented by either B, sumatrensiz or K. dodicns.

The wsophageal and pylovie orifices were approximated, and a straight line drawn
between these openings mensured only 6 inches,  This narrow interval was occapied
by the gastro-hepatic omentum and the coronary artery | (7.,

The eardiac portion of the stomach extended 19 inches to the left of a lineg drawn
vertieally down across the viscus from the wsophageal opening to the greater curvature,
This portion was much more extensive and protaberant than the like part of the stomach
of B. sumatrensis, as depicted by Professor Garrod (P 7.8, 1873). Tt showed a faint
indication of a division into two cul-de-sacs {s.c, i.c), of which the upper (#.c} was the
larger.

The superior diverticalum corresponded in position with the conical cul-de-sic
noticed by Professor Garrod in the cardize part of the stomach of B. swiafiensie.  In
the present case, however, the upper cul-de-sac was well rounded, and showed no trace
of o conical outline. The separation inte two sacs was more pronounced when the
visens was empty than when it was distended. At the pyloric end of the stomach was a
globular enl-de-sac { p.e), of much smaller size than those met with at the cardiac end.
As regards its pyloric segment, the stomaeh in the present instanee bore a closer resem-
blance to the stomach of K. dudicws than to that of K. sumetrensis.  In Professor
Garrod's drawing of the viscus of the latter animal the pyloric cul-de-se is representesd
as exeeeding in size the eardine diverticulum, The depth of the stomach, as measnred
along a vertical line extending from the wsophageal mifice 1o the greater curve, was
24 inches, and its greatest width 57 inches. The latter measurement included both the
pylorie and the superior cardiac cul-de-sacs.

Fateriar of Stomach—FProf. Garrod has deseribed the gastrie mucous membrane of
this Rhinoeerae as well as of Ceradorhinus sumntrensis, oud has pointed out that they
agree with each other and with the Torse and Tapir in the great extension of the
I:'E‘E-ﬂ'[llilil{gl'-'i'll ii_"-ing membeane over the cardiac sarfure of the DT ; L1 our S]T'E'I'.Zi'I'I]L'I]
the white, tough, epithelial lining of the cardize portion of the stomach was sharply
marked off from the reddish, soft, mucous membrane which lined the rest of the stomach ;
the latter appeared to be extremely thicl, and was traversed here and there by furrows,
as indicated in the accompanying drawing (PL XXXVL fig. 2).  The drawing illus-
trates the marked difference in colour, as well as in texture, of the cardiac and pyloric
membrane,
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The Spleen.  (Plate XXXTIT and Plate XXXVI. fig. 1.)

The spleen was flat and thin. It was entirely invested by peritomeum, and was
connected to the greater enrvature of the stomach by the gastro-zplenic omentum, that
measured on an average 6 inches in width., When placed upon a flat surface it
presented an oblong outhine, the left extremity of the body being, however, narrower
and more pointed than the right.  Thus at the right extremity the transverse diameter
measured 11 inches, and at the left & inches. The entire length of the spleen was
26 inches; its long axis corresponded to that of the greater curvature of the stomach,
anil it was only in relation with the inferior of the two eardiac cul-de-sacs.  1ts upper
extremity was lidden by the costal eartilages, while its lower end reached to the middle
line (woodeut, p. 185).  In its upper two thirds it was obliquely directed from above
downwards, forwards, and to the right ; in its lower thivd its long axis had almost a
horizontal divection, 1t was folded upon itself in a remarkable manner. The folding
took place along the centre of the viscus, and corresponded to the long axis of the gland ;
it was of such a character that the lateral margins of the spleen were approximated, and
a transverse section made of the viseus as it lay in ity wonld have presented the appear-
ance of a partly opened bool, the long axis of the gland corresponding to the * back ™
of the book. The folding was towards the right—that is to say, towards the gastrie
aspect of the spleen.  There wos no distinet hilum, but the attachment of the layers
of the pastre-splenic omentum was noteworthy. When the spleen was opened up or
unfolded and placed upon its outer or parietal sarface, it presented the appearance of a
flat ablong body; as has been already observed. The two layers of the gastro-splenic
omentum were not attached alomg the median line of the visens, but were attached to
the gastric surface of the spleen in two lines that were parallel with the lateal
margins of the gland, and that were actoally neaver to those margins than to the
median line itself,  The armngement of these two layers is depicted in PL XXXV
fir. 1. It thus happened that when the spleen was unfolded the anterior and posterior
lavers of the gastro-splenic omentum were separated at their splenic lines of attachment
by a wide interval ; but when the spleen was folded in the manner deseribed, the two
layers came in contact, and the omentum presented the appearance of a simple and com-
paratively thin connecting membrane,  This folding of the spleen and arrangement of
the omentum must bave afforded facilities for a very ready and considerable enlarge-
ment of the visens.  Such enlargement wonld also have been favoured by the marked
elasticity of the capsule and by its somewhat loose conmection with the splenie pulp.

The Liver,  ([TPlate XXXY.)

The divisions of the liver were well marked, the least pronounced fissave being that
separating the right central from the right lateval lobe. The largest lobe was the left
Inderal (L. L.} It in common with all the other lobes, was convex upon its diaphrag-
matic surface. It was alse equally convex upon its abdominal aspect.  Its measurements
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were 22 inches by 153 inches, Tt was thickest towards its inferior border, near which
margin it measured from betore backwards 3} inches,  Within 5 inches of the superiov
border it measured in the same direction 2 inehes. Tt was separated from the left
central lahe h}' a very pronounced fissare, which extended upwards rhr::ugh the gl..‘l.m_l_
ng& far as the point where the upper thivd joined the middle third of the liver. The left
central lobe [ L.07) was very distinctly marked off, and was conical at its free extremity ;
it was convex in front, and of prismatic ootline as regards its posterior surface ; its
measurements were respectively 18 inches and 6 inches, and its greatest thickness
1} inech. The fissure that divided it from the right eentral lobe (R0 extended
upwards in fromt as far as the suspensory ligament, and behind as far as the free
marrin of the gastro-hepatic omentam.  This lebe overlapped the left lateral by its
left margin, but was ﬂire:;’r]:f continuous with the rnght ecentral across the line of the
suspensgory lizament. The right central (F.€) and right lateral (£.L) lobes were hut
faintly separated from one another, the intervening lissure separating only about the
inferior fourth of this part of the gland, Tegether they formed a lobe that was convex
upon both its surfaces, and that measured 22 inches in length, 9 inches in breadth, and
1% inch at its thickest part. "The base of this double lobe was separated from the
root of the left lateral segment by the gastro-hepatic omentom,  The caudal lobe (Ca)
was separaled from the rest of the liver by a fissure that extended npwards to within
2 inches of the superior margin of the gland. The lobe was 21 inches in length, 9 in
breadth, and 1} in thickness; its extremity was pointed | its anterior surface was convesx,
its posterior marked by a median vidge that followed its long axis. The lobe there-
fore, like the left lateral, was prismatic in section, the base of the fissure being
direeted forwards, On the abdominal aspect of the gland it overlapped the upper pare
of the right lateral lobe.

The Spigelian lobe (sp) was small, and represented by a narrow strip of hepatic
tissue that measured 5 inches in length and 11 in breadth. Tt was shorvter, wider, and
less pointed than the corresponding lobe in B, sumafreasis, as lizured by Professor
Crarrod 2,

The liver was entirely invested by peritonenm, except along the attachment of the
suspensory and lateral lignments and of the gastro-hepatic omentum. The extent to
which these folds of the serous membrane were attached to the gland is shown in the
Plates, The entive width of the lateral ligament was 16 inches,

The structures at the portal fissure had the same motoal relationship as is observed
in the human subject, Thus the hepatic artery was placed upon the same plane as the
bile-duct, the vascnlar canal being to the left and the duct to the right. The portal
vein was alone and between the two,

Just before entering the gland the artery and vein broke up into two trunks of equal
size, and in like manner the bile-duct was made up of two ducts of equal dimensions

L A O 2 PR
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that joined to form the common tube within an incl of their points of exit from the
liver, A very large plexus of sympathetic nerves accompanied the portal vein to the
liver.

The common bile-duet had a diameter of half an inch, the portal vein a diameter of
21 inches.

There were three hepatic veins, which entered the vena cava almost immediately
after their exit from the liver.

There was no gall-bladder,

The Coliae Axis.

The arrangement of the branches of the celiac axis differed in no very essential
respect from the corvesponding vessels in the Horse. The trunk broke np into three
divisions—gastric, hepatic, and splenie. The gastric artery (Pl XXXIIL f.a) ran
from right to left, to reach the gullet as it entered the stomach ; at this peint the
vessel broke up into an inferior {anterior) (1) and a superior {posterior) branch (1), the
former pussing in front of the msophagus and the latter bebind (PL XXXIIL). The
anterior artery followed the line of the lesser enrvature, and ended by anastomosing
with the ]p:,-]m'iﬂ heanch of the ]1.31}11.#1'4:'. it .=|1_1'|'|'|_,‘.|]'i.|:!t] the greater part of the anterior
wall of the stomach with the exeeption of the pylorie cul-de-sae, and its offshoots ended
by anastomosing with offshoots from the posterier avtery, from the splenie artery, the
rastro-epiploica sinistra and the gastro-epiploien dextra.  The posterior vessel (s} was of
smaller size than the anterior ; near its origin it gave off a branch that, running upwards
along the posterior surface of the gullet, enteved the thorax. The main vessel was
distributed to the posterior wall of the stomach after the same manner that its com-
panion veszel was distributed to the anterior surface, with the exception that it did not
approach the pyvloms so closely ; indeed, both walls of the viscus in the vicinity of the
lesser curvature were supplied exclusively by the anterior artery, The posterior arfery
of the stomach anastomosed with the anterior vessel and with branches from the
splenic and both of the gastro-epiploic arteries,

The hepatie artery passed direetly forwards to the portal fissure. Just before
entering the gastro-hepatic omentum it gave off a branch that, passing downwards
across the posterior wall of the pylorus divided into two vessels, the superior pancreatico-
dnodenal (sp.d) and the gastro-epiploica dextra (Gled). The former artery ran
between the layers of the meso-dusdenum, and, having supplied the greater portion of
the duodenum, terminated h:,! nnmz_m]nnsing with the inferior pmu:1'{1&1t.i::::|-thmlul:lal from
the great mesentevic.  The right gastro-epiploic avtery, soon after its origin, gave off
two pyloric branches—an anterior and a posterior.  These were distributed to the
region of the pylorus and to the walls of the pylovie cul-de-sac. They anastomaosed
with branches of the gastric artery and of the right gastro-epiploic vessel; the latter
vessel was of large size, and ran in the great omentum at a distance of from 3 to
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fi inches from the greater enrvature of the stomach. 1t followed this curvatore, and
enided abont its middle by joining with the sastro-epiploic branch of the splenie,  The
artery on its way gave off numerous and regular branches to both surfaces of the right
half of the stomach, in the vicinity of the greater curve, and supplied at the same time
more than one half of the great omentum.

The splenie artery (P1l. XXXV fig. 1) adopted a enrved eourse, running first from
right to left and then from left to right. On renching the smaller extremity of the
spleen the artery ran in the anterior layer of the gastro-splenic omentum at a distanes
of about 2 inches from the viscus itself. From its coneave side it gave off numerons
vessels (the vasa brevia) that supplied both surfaces of the eardiac ends of the stomach,
anastornosing at some little distance from  the greater curvature with the anterior and
posterior gastric arteries, From its convex side branches arose to supply the spleen.
These reached the viseus by running in the anterior layer of the gastro-splenic omentum :
some on reaching the capsule al once entered the spleen, while others were continued
across its gastric surface until the attachment of the posterior layer of the wastro-splenic
ementum was reached. At this point they formed arches whenee small offshoots were
derivedd for the sapply of the hinder layer of the omentum. These vessels in their
passage across the spleen gave off numerons branches to its substance.

The Cwewn and Colon.  (Plate XXXIV.)

In all general points the disposition of the colon was identical with that described by
Professor Glarrod as oecurring in the Samatran Rhinoceros,  The emcum was conieal in
shape, and its ontline very closely agreed with Professor Garrod's figure ; it was median
in '[Jﬂs-iti:'.lll, itz lumg axiz was directed backwards and to the left, and its APER -l:u:'l::l_l_l]iEl:I
the pelvis.

The large intestine immediately beyond the ceenm was thrown into a considerable
loop, justas is the ease in the Horse, This loop was first of all directed transversely to
the lett, but soon becoming bent upon itzelf tmned backwards and wpwards. The
head of the loop was situated in the left ilinc region, while the root of its returning
limb was found in the right hypochondriac region, It was the returning segment of
the colic loop that formed g0 conspicnous a feature in the abdomen when the viscera
were first viewed in site (woodent, p- 185, Col).

From the right hypochondriac region the colon passed transversely across the abdo-
men from right to left, and, having reached the left side of the body, it passed almost
directly backwards to form the descending colon.  This transverse portion of the bowel
was hidden by the voot of the eolic loop, while the descending eolon was almost entirely
hidden from view by the coils of the small intestine, The relations that the cweam
bore to the colic loop would appear to have differed somewhat from those observed in
the Sumatran specics,

The base of the cmeum coversd entirely the inferior aspect of the root of the colic
VOL. XU.—FART vi. No. 2.—dApril, 1587. 2F
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lnop, so that when the parts were inspected ¥ sifu the precise disposition of this root
was not evident (Pl XXXIV. fig. 1). The ceenm had been displaced forwards, as it
were, and to some extent bent upon itself. The bending was of such a character that
the base of the cmeum concealed from view the root of the loop, while to the inferior
aspect of the retwrning limb of the loop the dorsal wall of the caput coli was adherent.
Figs, 1 and 2 show the appearanee of parts before and after division of these peritoneal
adhesions,

The eweum () was about 2 feet in length, and 20 inehes in breadth at its base. It
presented three longitudinal museular bands, between which were emormons sacculi,
Omne band commenced at the ilea-cmeal junction and ran to the apex; a second band
van along the foner or left border of the caput, and was in a line with the attachment
of the mesocolon at the base of the cweom ; the third band was econtinued from the
superior of the two bands on the outgoing limb of the colic loop.  These three bands
all met at the apex of the emeum, and the two fivst named were proper to the caput
eoli and were not continued beyond its limits.

Bach limb of the colic loop measured 3 feet.  Both limbs beeame greatly narrowed
ag the bend of the loop (k) was approached. The width of the outgoing limb at ifs
root was 12 inches, and of the inecoming segment at the same point 14 inches.

At the bend the width of the colon was reduced to 5 inches, Both segments of the
loop were deeply sacculated as far as the parrower portion, where the gut became
perfectly smooth and presented the appearance of a small intestine (Pl. XXXITV.
hgs 1, 2, n).

There were t\\'mlun__qitu:]ina] muscular bands upon thie colic ll}n-rl, one: b the su.perim'
and the other at the inferior aspect of the gut.  The superior band was continued on
ta the loop from the cecum, as alveady mentioned. The inferior band commenced at
the root of the loop, about the base of the cmeeum. Both the bands were continued
from the incoming segment of the leop on to the transverse and descending parts of the
colon {fig. 2, PI. XXXIV.).

At the points where the wide segments of the loop passed into the narrow segmenf—
at the point, in fact, where the sacculation ceased—the two bands became joined together
al an acute :Ltigll', ani the single band sa formed was almost im]]mifi:lml_}' lost upon
the smooth bowel at the bend of the loop, TTnless some error has erept into the plate
that illustrates Professor Owen's account of the colon of K. dndicws, it is evident that
the: eolic bands have a different disposition in the two species.

The adhesion between the base of the eeeum—or, more ecorrectly, the root of the
outgoing limb of the loop—and that part of the bowel where the loop passed in to
the transverse colon was exceedingly intimate, Indeed, it would be more precise to
say that a musenlar septum  divided the luming of these two portions of the lm'ge
intestine,

At the point where the transverse colon and colic loop joined one another the
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bowel showed a globular distension (), the transverse diameter of which measured
18 inches.

The transverse amd descending parts of the colon were less sacculated than the rest of
the large intestine; they presented two museular bands, which were eontinued from
the two met with on the top of the colon,  Upon the inferior aspect of the transverse
colon at its commencement was a distinet muscular band, 24 inches in length, that
wWas 111'.!_131_»([ in the ]J}TIE axisa of the bowel; 1t eaused no swenlation,  The whole length
of the colon from the emding of the loop to the anus was G feet. The width of this
part of the bowel was, at its upper part, 10 inches; but as the anus was approached,
the diameter diminished to T inches.  The lesser or inferior mesenteric artery entered
the bowel 3 feet from the anus,

The length of the bowel from the ileo-cweal valve to the anus was 1414 feet, a shorter
measurement than those given for corresponding parts of the colen in the Indian and
Sumatran Rhinoceroses.

The ileum (&.4) entered the cecum obliquely and in a line with the long axis of the
outzoing limb of the loop, The ileo-ciecal junction was entirely hidden by the
adhesions {normal) that bound the base of the cwewm to the commencement of the
transverse colom.

From that marzin of the ileam that was most remote from the attachment of the
mesentery, a large triangular fold of peritoncum ( p) passed to the infevior surface of
the cmeum (PL XXXTV. fig. 2. It vepresents the ileo-ceecal plica, and contained no
visible Blood-vessels.

Immediately in front of the ileo-cacal junction the peritonenm was so arranged as to
form & large rounded fossa (Pl XXXIV. fig. 2, ) capable of engaging the entire fist,
and surrounded by a very distinet margin,  This fossa was not rendered evident umntil
after the adhesions at the base of the cecum already alluded to had been broken down,
This pouch corresponded to the fossa ileo-ceealis superior, met with in Man and in a
large number of the Mammalia, and around its anterior margin ran a blood-viessel
corresponding to the * artery of the avch of the cmeum ™ (4, fig. 2, PL XXXV} which
Chauvean met with in the Horse,

The cecum and the colic loop were entively invested by peritonenm. The limbs of
the loop were connected together by a simple layer of serons membrane, as in the
Horse. The base of the cmeum and the woots of the colic loop were devoid ol
peritonenm and were closely adherent to the parieles.  The transverse and descending
parts of the eolon were provided with an extensive meso-colon, which was attached in a
vertical line along the front of the vertebral columu.

The duodenum, which at its commencement was provided with a meso-duodenum,
passed transversely from right to left behind the base of the cwcum.  The com-
mencement of the small intestine was consequently to the left of the caput coli.  The

portion of duodenum behind the cecum was devoid of peritonenm and was in contact
S -
2F 4
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with that part of the colon that has been alveady described az adhering to the
parietes.  Between the segment of the duodenum and the colon the great or
mesenteric artery passed.

The Mesenteric Arferies
in all essential points resembled the corresponding vessels in the Horse. The great
mesenteric gave off from its left side the vasa intesting for the small intestine and
the colica media.

The former branches ench formed a single arch before entering the bowel.  The latter
artery supplied the transverse colon and upper part of the descending colon and ended
by joining with the lesser mesenteric artery.

From the right side of the main trunk were derived the inferior pancreatico-duosdenal
artery and the two arteries of the eolic loop (1 and 2, fie. 1, Pl. XXXIV.). These
vessels came off separately from the great mesenteric. On their way to the loop they
were buried in the adhesions that connected the base of the cecnm with the reot of the
incoming limb of the loop.  The artery of the outgoing segment (2, fig. 1) ran upon the
bowel itself; the corvesponding vessel for the other segment (1, fig. 1) ran in a serous
membrane that connected the two paris of the loop, The two arteries joined at the bend
of the loop and gave off branches at regular intervals of two inches to supply the colon.

A remarkable azvros artery (4, iz 1, PL XXXTV. ) ran parallel with the artery of the
outzoing limb. It was contained on the free margin of a separate fold of peritoneam,
waz of the same size from its commencement to itz end, and served to connect not &ul}'
the two colic arteries together but also the respective extremities of those vessels. 1t
gave off no branches of any kind, It would appear that the connecting vessel placed
in n special fold would serve the purpose of carrying on the eiveulation, in the event of
the colic arteries becoming occluded by pressure or by reason of extreme bending of
the colie loop.

In size this vessel was equal to the ulnar in the human subject.  The artery of the
avch of the cecum (4, fig. 2, PL XXX1V) has aleeady been alluded to.  The saperior
eeal artery had a distribution identical with that of the vessel of the same name in
the Horse, and the same observation applies to the inferior emeal artery (5, fig. 2,
Pl XXXIV.)

With the superior cmcal artery arvose the ilec-colic that was distributed to the
terminal part of the ileum and ended by joining the last of the vasa intestina.

The lesser or inferior mesenteric artery approached the bowel 3 feet from the anuos.
Its mode of distribution differed in no respeet from the corresponding vessel in the
Horse.

Heart.

The heart presented nothing unusnal in its strueture ; the apex was markedly bifid ;

the right aurienlo-ventricular valve has the same structure as has been recorded by
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Owen for the Indian Rhinoceros; as in that species, one of the thres papillary muscles,
corresponding to the * great " or “anterior ™ papillary muscle of Man, is attached to the
free wall of the ventricle. This arvangement is found in many mammals either ocea-
sionally or invariably, and is apparently characteristic of the Tapir and the Ungulata
gemerally.

The aortic arch gives off an innominate artery, from which are derived the commoen
carotid and the right subelavian ; the left subelavian arises separately from the aortic
trunk ; each of the two subelavians gives off an internal thoracic artery, which is large,
as in Kk, tndicus.  The external and internal ilines arise separately from the aorta.

The vrigin of the arteries from the abdominal aorta is precisely like that of Man ;
the superior and inferior mesenteric arteries are quite separate, the one arising in front
of the other behind the origin of the renal arteries.  In many of the lower Mammalia
there iz but one mesenteric artery,

For the account of the smaller branches of the arterial system reference must be
made to the deserviption of the abdominal viscera.

Uringmgenitul Orgons.

The fidneys showed slight indication of lobulation ; they were eoversd helow by the
peritonenm, which did not extend on to the borders nor on to the dorsal surface.

The vrinary bladder had a very distinet nrachus ; the muscalar fibres of the bladder
were disposed in two layers; the superficial fibres were arvanged in a series of concentric
circles round the urachus. The deep fibres passed round the bladder in a direction as
nearly as possible at right angles with the superficial fibres. The superficial fibres
were extremely conspicuous amd distinet from each other by reason of their luge size;
the deep fibres were much smaller and whiter in colonr, Our observations npon the
generative organs do not entively coineide with those of Sir Hichard Owen upon the
generative organs of the Indian Rhinoceros ; it must be borne in mind, however, that
the differences which we here record may be actual differences between the two species,
The peints in which we are at variance concern the structure of the vesiculs seminales,
These organs are described by Sir Richard Owen in the following words :—* The
vesicular glands or f yvesicule seminales ' present an elongute subeompressed pyriform
shape, eight inches in length and three inches and & half across the broadest part of
the fundus.  They have a lobulated exterior and a structure very similar to that of the
game bodies in man.” On Plate xvi. of his memoir those structures are illustrated,
and the figure of the vesicula seminalis (v. 2.) is entirvely in aceord with the deseription
given of them.

We are nevertheless inclined to suspect that what Prof. Owen terms the vesicula
seminalis is in reality the vesiculs seminslis ples o portion, at least, of the prostate
gland,

The disposition of this part of the genexutive system in Fhinoceros sondaieis may be
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understood from the accompanying drawing (woodeut, fiz. 3), where the vesicula
seminalis is lettered V.5, and the prostate .  Each vesicula seminalis is a compara-
tively slender tube ightly swollen at its distal cweal extremity, and is closely adherent
to the prostate ; it is a matter of no difficulty, however, to separate the two by a
careful dissection, and we have assured ourselves that the drawing which illustrates
this anatomical fact is an accurate vepresemtation. On comparing the vesiculs
seminales and prostates of B4, sondaicus with Owen's figure of the same structures in
h. indiews, it seems very easy to understand how such an ervor (if we are right in
supposing it to be so) may have crept in. The close union between the vesicula
seminalis and the prostate of its own side would easily lead to their being confounded,
and there is nothing in the figure which would render our interpretation of it
impossible, The late Mr. W. A, Forbes has deseribed (Trans, Zool. Soe. vol. xi.) the
mitle generative organs of the Samatran Rhinoceros, and his account wonld certainly
seemy to confirm the accuracy of Sir Hichard Owen's:—“The vesicule seminales

Base of the Wadder and adjacent stroctures,

P. Progtate. V.5, Vesieul seminalia,

resembled in shape those deseribed by Owen: they were 7L inches long, and 1 inch
across at the broadest part. The right vesicula bad two, the left four, narrow duets,
14-2 inches long, which joined the vasa deferentia just before these entered the urethra,”
This is the whole description of the organs, but they are not figured, and it is impossible



ANATOMY OF THE SONDAIC BHINOOEROS. 197

therefore to eompare them earefully with Owen's description and with the conditions
observed by us in B soudaicus: on & priori grounds it would seem move likely that
the Sumatran Rhinoceroses would differ from both BE. fedices and Bh. sondaices than
that the two latter shomld differ in so remarkable a manner from ench other.

The pewis appenrs to correspond closely to that of Bhiuoceros indicus: it is hardly
worth while to describe it in detail, as Prof. Owen's description would apply almest
word for word to the present species ; it ia important, however, to record the fact that
there is this similarity, since Mr. Forbes has pointed out that the glans penis of
h. sumatrensis is somewhat different in shape from that of Bh. fudies.

The penis iz provided with two retractores penis and two levatores penis; the latter
unite together and are attached to the penis about 10 inches from the end of the bulb
by o thick tendon about the size of the thumb., From this point the tendon passes
along the dorsal surface of the organ as far as the glans.

The retractores penis arve inserted for a space of about 4 inches on to the ventral
surface of the penis,

Brain,

The brain of Bhinoceros sondaices is illustrated on P1L XXX VIL by two fizures ; one
ifig. 2] represents the superior surface of the organ, the other (fig. 1} the inferior
surfoee. It has been already mentioned that the arterial system of the animal was
successfully injected : we found on examining the brain that the arteries at its base
were likewize filled with a mass of injection and rendered therefore very conspicuous ;
the fizure shows the distribution of the arteries, Both drawings were made after the
brain had been hardened in spirit.

The convolutions of the cerebral hemispheres appear to be nof very different from
thoze of Kb, éedicws, and both rather less complicated than what iz met with in
Coeratoriines swnatrensts, Judging trom the figures of these two brains which illustrate
the papers of Sir Richard Owen and Prof. Garrod ; in details, however, the convolutions
of the brain of B4, sondeicus ave not precisely like Bh dndices ; our figure may be
compared with Owen's,

EXPLANATION OF THE PLATES.

PLATE XXXITIL

Stomach and spleen, including gastrosplenie omentum ; the blood-vessels injected.
w, esophagus ; d, duodenum ; sp, spleen ; s, superior enl-de-sac; 4.0, inferior
cul-tle-sac; p.o, pylorie cul-de-sae ; G, gastric artery (& its superior ranch ;
1, its inferior branch); sp.d, superior pancreatico-duodenal artery; .e.d,
gastro-epiploica dextma artery,



198

Fig,

Fig. 2.

Fig.

Fig.
Fi;:r,.

Fig.
Fig.

L

[ =]

ON THE ANATOMY OF THE B0NDAIC RHINOCEROS.

PLATE XXXIV.

Colon and ceeum from the ventral aspect, the peritonenm undisturbed; the
blood-vessels injected,  Ca, eolon ; € emenm ; o, free loop of the eolon; 1, 2,
arteries of colie loop ; 3, azygos artery.

The same, peritoneum separated. s, small intestine; f, fossa; 4, artery of
arch of cceeum ; 5, inferior emeal artery,  Other letfers as in fig. 1.

PLATE XXXV,

. Liver, posterior (ventral) aspect. R.L, right lateral; E.C, right central ; L.C,

left centeal ; L.E, left lateral ; Ca. candate ; sp, Spigelian lobes; A, hepatic
Ve,

. Liver, anterior (dorsal) aspect, Lettering as before,

PLATE XXXVI,

- Spleen, showing the attachment of the gastrosplenic omentum.
. Mucons membrane of interior of stomach.

PLATE XXXVII,

. Brain of Blineeeros sondaicus, ventral aspect, with blood-vessels injected.
. Ditto, dorsal aspect.
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