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reasonable objection to the name Rhinoceros antiquitatis, South
of the Rhine, that is in Geneva, France, and I taly, all modern
paleontologists call the species Rhinoceros tichorimus ; but,
north of the Rhine, in Germany, Holland, Scandinavia, and
Russia. the most eminent authorities designate it Rhinoceros
antiquitatis, A name in science ought not to be a disputed
point of mere geographical predilection. Blumenbach named
it first Rhinoceros antiquitatis, Fischer de ‘Waldheim, a pa-
leontologist of no great authority, changed the name into
!I‘;H-.r.‘ﬂffr'i'li.\' ’!‘i'.}ﬁ(n‘;nnx* iillil ('ll\‘it'l' il'ii)lllt'll .l“i:i(‘lll'l"r‘» name
without acknowledgment. Desmarest called it Rhinoeeros
Pallasii. Blumenbach’s names of lephas primigenius and
Mastodon Ohioticus are now :i('[‘i‘jrt\'tl 1:‘\' everyone ; and there
is no reason why his Rhinoceros antiquitatis should be rejected
for a more modern name. Living neither north nor south of
the Rhine, I have no geographical predilections, and as an
impartial foreigner I accept the earliest name, viz. Blumen-
bach’s: besides, the name Rhinoceros tichorinus is faulty,
inasmuch as three species had a nasal septum.

[—Ox REINOCEROS HEMITECHUS, AN EXTINCT SPECIES

PREVAILING IN THE GOwWER CAVES, SOUTH WALES.!

In two previous communications (Quart. Journ. Geol.
Soe, for Nov. 1857, and vol. xiv. p. 81),* I have attempted to
trace the distribution of the fossil Proboscidea, with some of
ti‘u-ir constant associates, in the newer Tertiary deposits of
E‘,‘u:}”w]. and in corresponding deposits on the continent of
i:-lll".-ln'. One important branch of the inquiry conecerns the
fossil remaing of the ossiferous caves; but my examination
of the cave-collections was not, at the time, sufficiently ex-
tended to warrant well-founded conclusions on the subject.
I l“_"l seen undoubted evidence of the occurrence of !‘,'l"!'iu'ffl.';
””h'."””“‘ ‘xllill Jrfr'j';!:l';u!ff!nf”h' 'r.'ierlu‘— ]Jli”l "“H(‘C_']Il‘ f-(__il‘illt‘é'—ill
several of the English caverns ; but I was in doubt regarding
the associated fossil species of Rhinoceros. Since then I
have had opportunities of examining most of the great cave-
collections in the metropolitan and provincial museums, and
of Investigating, on the spot, the conditions nmder which the
remains were associated in several of the most productive
caverns. Some of the results appear to be of gufficient interest
t“_.\\';n‘r-.ml my bringing them before the Society,? although
with less detail of evidence, and in a more restricted form,
than the nature of the case might seem to demand. But the
general subject is so extensive in its relations as hardly to
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312 RHINOCEROS.
be susceptible of being embraced within the scope of a single
communication ; and the remarks which follow the descriptive
details forming the special subject of this essay will be con-
fined to the association, in some of the ossiferous caverns in
England, of the remains of certain of the fossil mammalia,
which I regard as positive indicators of the age vf Pliocene
deposits, without reference to the altered physical conditions
of the caves at different periods, or to the agencies by which
the remains were introduced within them.!

I may premise that my imlnirivs have embraced an exami-
I]E'lﬁllll, more or less €]|'l:!i](‘:|, of collections from the follow-
ing caverns :—Kent’s Hole, Oreston, and other South Devon-
shire caves ; Banwell, Bleadon, Hutton, Berrington, &ec., in
the Mendip Hills; Paviland, Spritsail Tor, Minchin Hole,
Bacon’s Hole, and Bosco’s Den, in the peninsula of Gower,
in South Wales; Cefn, in North Wales: Kirkdale and
Wirksworth. The museums which have been visited in
search of materials age the British Museum and those of the
College of Surgeons and Geological Society, in the metro-
polis ; and in the provinces, Oxford, for Dr. Buckland’s very
extensive and classical series of cave-remains from British
and foreign localities; Bristol, for the interesting collection
from Durdham Down, formed and described by Mr. Stutch-
bury; Taunton, for the collection amassed during many
years by the Rev. D. Williams, from Bleadon, Hutton, and
others of the Mendip Caverns ; Torquay and Plymouth, for
Kent's Hole and Oreston ; Swansea, for the Gower Cave col-
leetions ; and York, for that from Kirkdale. I have further
had the advantage of examining the private cave-collections
of the veteran Mr. Wm. Beard, at Banwell, from the Mendip
caverns ; of Miss Talbot, at Penrice Clastle, from Paviland ;
and, above all, the unrivalled collection formed at Stout Hall,
by my friend Colonel E. R. Wood, F.G.S., during the last
nine years, from the ossiferous caves of Gower. This last has
furnished more materials for the description of the extinct
Rhinoceros, which is the special subject of this paper, than
all the rest together.

Rhinoceros hemiteechus.>—The species to which I have
assigned this name (for reasons which will more fully appear
in the sequel) is, avowedly, not a new accession, except 1’_}‘
name, to the Fossil Fauna of Britain. It has long been fami-
liar to geologists as the Rhinoceros leptorhinus of Cuvier,
according to Professor Owen, and described at great length
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in the ¢British Fossil Mammalia.” I have arrived at the
conclusion that it is essentially distinet from -the original
Rhinoe, leptorhinus of Cuvier, which latter, however, I be-
lieve occurs in England, in beds, in some respects different
from those in which Rhinoe. hematechus l:l‘c\';|il:‘~', and to a
eertain exfent, with different associates. In this view, the
exact identification of the two species becomes in its geolo-
gical bearings a question of much higher importance than
the mere rectification of a specific name. Before entering
on the deseriptive details, it will be necessary to revert to the
origin of the name Rhbinoc. leptorhinus, and to trace the suc-
cessive opinions which have been entertained by palmontolo-
gists regarding it up to the present time ; for there is not,
within the whole rance of Mammalian P:
tinet species regarding which more has been written and
more opposed views advanced.

The great French anatomist, having conclusively demon-
strated the distinetness of the Siberian Rhinoceros from all
the species then known, framed his diagnostic character upon

leeontology, an ex-

the most obvions of 11\ ];uulLlll]]lltn namely, the ossified
nasal septum, and designated it ¢ /e lfu‘fmmu;u a narines eloi-
s\ or Rhinoceros tichorhinus. I|1< attention was natu-

]\ awakened to the p robab 'H[\ of other spec ies oceurring
in the fossil state. in which the nasal septum would be found
L0 agree \‘ulnll l'.\'[ﬂll!; .lll!l' S, 1n ]lh >ti|1]rlj_[ T!lt' (!I!llll- .\_f
condition of an unossified cartilage. Cortesi had discovered in
1_“"-';. upon Monte Zaco, near Piacenza, the entire skull, in
“‘_l'l preservation, of a fossil Rhinoceros, which he referred
\~.'1%l:_wlu1|ln to a young Rhin. bicornis.! A drawing of this
cranium, by M, A 1.;]] he Brongniart, and thus carrying high
authority \\;1]. 1t of a con ;ps tent execution, was ms: any years
afterwards forwarded to Cuvier from Milan. The figure
represented a craninm differing essentially in form and pro-
portions from that of the Siberian Rhinoceros, and most ob-
viously in the absence of the bony partition of the nostrils,
characteristic of the latter. Cuvier inferre 1] that the Italian
form constituted a different species, which, in contradistine-
H"“ he named ¢le Rhinoceros d marines non-clotsonées,” or
Rhinoceros leptorhinus. The specific distinctions which he
indicated for the latter were, that the cerebral part of the
skull was ]Jlnl-nlhnn.x“\ shorter than in the Siberian form,
and less projected bac Jkwards over the m-ri}:t:l’: the ]uwiﬁialr
of the orbit above the fifth molar; the termination of the
nasal bone by a free point having no connection with the
intermaxillaries through a bony partition ; and the abbrevia-
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tion and different form of the intermaxillaries. To these
cranial characters he added more slender proportions in the
general construction of the skeleton, inferred from Val
d’Arno specimens which he attributed to the same species;
and he held that the Italian fossil form approached more
nearly to the Rhinmoceros bicornis of the Cape than to any
other known species. He appears to have considered that it
had been invested with two horns. Upon the characters of
the molar teeth he furnished little beyond what was merely
conjectural ; for, having founded his conception of the
species mainly upon the characters furnished by Cortesi’s
skull, without examining the molars in that specimen, he
took it for granted that all the lower jaws, molars, and other
remains, oceurring in Ttaly, which did not admit of identifi-
cation with Rhinoc. tichorhinus, must of necessity belong to
his Rhinoc. leptorhinus. The subject was not at the time
sufficiently advanced, nor the materials in sufficient abund-
ance, to lead him to conjecture that there might have been
two or more Italian fossil species different from the Siberian
form., But there arve now the strongest grounds to believe
that such is the case ; and that Cuvier, as in the similar in-
stance of Eleph. primigenius, Eleph. antiquus, and Eleph.
meridionalis, confounded the remains of at least two Italian
fossil species of Rhimoceros under the common designation of
Rlvimoceros leptorhinus.

Rlvinoceros !"I{ffur‘/ﬁ s, as thus defined 1)} Cavier, met with
ready acceptance among paleontologists, and remained un-
disputed until the year 1834, when M. de Christol,' in a very
able and elaborate memoir ¢ On the Characters of the Large
Species of Fossil Rhinoceros,” broadly asserted that this sup-
posed species had no existence in nature, and that Cortesi’s
cranium belonged to the Siberian form, Rh. tichorhinus.
Christol, like Cuvier, had not an opportunity of examining
the original, which in the interval had suffered considerable
injury by fracture of the facial portion ; but, having received
from Milan fresh drawings of the specimen thus altered in
appearance, he erroneously interpreted as a bony septum a
shaded representation of the internal surface of the nasal
cavity of the left side of the head, viewed from the right
side, where the corresponding part was mutilated. Dr. Cor-
nalia, of Milan, so late as 1853, submitted Cortesi’s craninm
to a rigid examination, specially with a view to the deter-
mination of this point, and states in the most positive terms
that there is not a trace even of the supposed bony septum:
¢ Cette cloison n’existe nullement. La votite de la cavite
nasale ne présente, le long de sa ligne médiane, aucun pri-

1 Annales des Sciene. Nat. , 2me Sér, tom. iv. p. 44.
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cipe de cloison descendante qui aurait pu étre détruite.
Enfin je suis str, et je vous assure que le crine que nous con-
servons n’appartient pas au R. tichorhinus, et qu’on a eu tort
de confondre les deux espéces. Le regard de M. Cuvier était
bien plus percant et tombait plus justement dans le vrai.’!
Christol erased Rh. leptorhinus from the list of fossil species,
and at the same time proposed the name of Rhinoceros mega-
rhinus for the remains of a two-horned fossil species occur-
ring in the Pliocene Sands of Montpellier, and characterized
by the great length of the masal bones; by the short in-
terval 1'11'1\\'m‘11 the nasal sinus and the orbits; by the slight
elevation of the pyramid of the vertex above the plane of
the brow; by the mm]h]:lwl able inelination of the oceipital
plane, which is abruptly truncated at the vertex; by the
relative position of the orbits, mui by peculiarities in the
teeth. Marcel de Serres had previously endeavoured to dis-
tinguish the same [inrm‘llmh']' the name of the ¢ Fossil Rhino-
ceros of \|u|n|u Jlier’ (Rhinoceros ”uucju‘w.wfrlmr\' De Blainv.) ;
but gave way to the dissent e xpresse xd by Cuvier, who iden-
li“l'll i1 \\'itl] |1Eh’ x /.’fu',uur 108 (1 urh-’u 8 IJ{IH\‘H!Ir‘\ (‘]Il‘]hiﬂl
was further led to the conclusion that the Rhinoceros incisi-
vug of Cuvier was identical with his Rhinoc. megarhinus.

From a remark by Laurillard, it would appear that at
later date Christol was convinced that his opinion respecting
Rhvin. "‘uf'w/rfmn was erroneous ; but no formal expression of
this altered view havinge been ]Ill] lished, the n})p ctions which
he had raised continued for a considerable time to influence
the =r1-111]c-|n of palzontologists,

Croizet and Jobert, in 1828, described and figured remains
of a Rhinoceros from !'m--.].»-])umu_ which lmm its general
slender mrpnltinns they designated Rhinoceros elafus. No
perfect eranium of this form has as yet been discovered in the
Velay: and the jaws and teeth at present known are not
""”m“i"“”_\' pronounced to determine with ecertainty whether
Rhinoceros elatus is distinet, or to what nominal species it
""1".:‘111 to be referred. De Blainville identified it with the
Miocene Rhinoceros incisivus | Laurillard doubted whether it
ought 1“11“ referred to R. rﬂu;vr.'fuuﬂ\ or to R. l",uf”!’/“.“”-“';
Pomel refers it to his Afelodus elatus, which includes Rhinoe.
ri{'ufu.\‘ together with Rlinoc. ::fv‘rfffihfrrf!.‘* of Christol ; and
Gervais hwit;ilingl}' refers it, together with Owen’s form of
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Rhinoceros leptorhinus from Clacton, also to Rhinoceros
megarhinus.!

Jiger, in 1839, proposed the provisional name of Rhino-
ceros Kirehbergense for certain remains discovered in sand-pits
in the pleistocene (¢ Diluvial-boden’) deposits of Kirchberg
in Wurtemberg. The materials were limited to one lower
and two detached upper molars ; and the comparison of them
was confined to corresponding teeth of Aceratherium iersivum,
of the Rhinoceros tichorhinus occurring at Cannstadt, and of
the two-horned Rhinoceros of the Cape. No attempt was
made by Jiger to distinguish the Kirchbere form from the lep-
torhine Rhinoceros of Cuvier, the R. elatus of Croizet, or the
R. megarhinus of Christol.? The name proposed by Jiger
has therefore strictly no claim to be regarded otherwise than
as a conjectural determination; and at a later period he
abandoned it, having adopted the opinion of Owen, that the
Kirchberg Rhinoceros was identical with the supposed Rii-
noceros leptorhinus, discovered at Clacton, as described in the
¢ British Fossil Mammalia.’

In 1841 Kaup brought out, in the ¢ Akten der Urwelt,” his
deseription of the same nominal species, but under the new
desionation of Rhinoceros Merckit of Jiger, who, at the

-
Kaup. consented to the substitution

\
€

instance of his friend

of this ﬂwl"li-lr name, both ‘:1.4 less open to 1‘])_il‘l': ion on the
score of loeal derivation, and as a tribute to the memory of
Merck, its earliest indicator, who, towards the close of the
last century, made the first important step towards the dis-
tinction of the Mammoth from existing species. Kaup col-
lected additional materials from various localities in the
valley of the Rhine, and extended their eomparison, beyond
what was attempted by Jiger, to :\-’.l't'-:ﬁ:rwnl remains of the

Rhinoceros lr‘fJfl'r‘/,r\".lr”‘N‘ of Cuvier. The coneclusions at which
he arrived were, that Rhinoceros Merckii was a distinet species,
of the size of ‘Lll-' l\\'w-]l.ﬂi‘!!l‘-] Rhinoceros of the C - that
it belonged, ‘iufml‘\' with Rhinoceros Africanus (B. bicornis)
and Rhinoceros f‘-‘,u‘u,-f,’f,.-f,\' of Cuvier, 1-|I a Iu_u‘riv]]]:n‘ division
of the genus, characterized by the form of the molar teeth
and the absence of incisors; and that it had been a con-
temporary of the Mammoth, Rhinoceros tichorhinus, Rhi-
noceros leptorhinus, and other forms of the so-called Diluvial
l)l‘]"lm].:i

The next step of importance in the history of Rhinoceros
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leptorhinus dates from the publication of the ¢ British Fossil
Mammalia’ in 1846, when Professor Owen brought out his
elaborate and detailed description of the remarkable eranium
and other remains discovered at Clacton, in Essex, by our
veteran Associate, Mr. John Brown, of Stanway. Hu' skull
in ll'fr'\iiH't is chiefly notable from its presenting the well-
marked appearance of an incomplete bony partition connect-
ino the <l]l|r]l“l half of the nasal bones vertically with the
osseous floor of the masal cavity. (See Plate XV.) When
the specimen first came under the inspection of Mr. Owe m,
he was induced to refer it, on account of this se ptum, to the
f’[ Oceros r!_ u-uur 8 rffvf\”u”*- or in'/wlawr'. J'!-{'lrrfu'!tr'nﬁm HT'
Cuvier, and it is quoted as such in his Report to the British
Association in 1843, But when submitted to a more rigorous
examination, at a subse quent period, the practised eye of this
eminent paleontologist detected in it important points of
difference irreconcilable with Rhinoceros tichorlinus ; and
having faith in the accuracy of the confidently-expressed,
but erroneous conclusions of Christol, respecting the presence
of a septum in Cortesi’s cranium, he was naturally led to
i-l'-nl’ii:\ the Clacton skull with the Rhinoceros leptorhinus of
Cuvier. This conviction was strengthened by the examina-
tion of a ramus of the lower jaw, also found by Mr. Brown
in the same deposit at Clacton, which Professor Owen con-
cluded was identical with lower jaws from Tuscany, referred
i'.\ Cuvier to his Rhinoceros Ji.llm’n-;'jar'.vu‘x (Q)ss. l'\!l“:"-'\ tom. ii.
H-‘l.\. figs. 8 and 9): and with the lower jaw from the
'I?ll}]ll‘, referred ]-‘\ }\':H'.Fr to Rliwnoceros Merckii. The ( lacton,

uscan, and Rhenish specimens were included under the
common desg

rmation of Rhinoeeros | ‘,'-ff-'ff{ri.;rif‘-',

The gre weight of l’z‘n-f'r»wr Owen’s authority was
counts given by TJ ler palmontologists of
‘hinus after 18 1I|. » Blainville, in his ¢ Os-

1ieh at variance :i;-r n some points of detail,

':H'J .~!~"IH into his limitation of Rhinoceros
18, With which he combined the Rhinoceros of Mont-

Marcel de S res, and the Rlinoe. :.-H.r,"’a‘f’w.rﬂ.‘ of
elimin: the Rhenish materials, referred
up to Rlun. Merckii, and referred them to
;, being in hia\l- v the male « -1"}~w‘f:|=v-'|w

um ineisivum of [.[-[-' Isheim ! This portion of De

i [:i.f;:..mr.l.‘. cal labours has met with severe

ires from some of his own co untrymen, and with stern

.Il--nm tion M\ K aup.

.l“l urillard 511 1849, in his revision of the Fossil f"[::-l‘irﬁ'

,-,-]_;J,.lll“_l‘;;rf]r“;' presents Rhinoceros leptorhinus in a manner
attempts to combine the irreconcilable conceptions of

CO1
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Cuvier and of Owen. He admits the partial bony septum
described by the latter, and even concedes three fossettes to
the upper molars, as in Rhin. tichorhinus, excepting only the
last true molar; while he :1’rt1'il)ut1% to it the slender pro-
portions inferred by Cuvier, and assigns for its habitat Italy
and the Pliocene formations of Lll"‘](lllll Laurillard ad-
mitted also Rhin. megarhinus of Christol, or Rhin. Mons-
_?Jf_’.x'.w‘ffrmm of De Blainville, as a distinct species. He refused
to accept the Rhin. Merckii of Jiger and Kaup, and the
Rhin. elatus of Croizet he regarded as referable either to
Rhin. megarhinus or to Rhin. leptorhinus,

Gervais has devoted much study to the fossil species of
Rhinoceros, oceurring in the Pliocene and Post-Pliocene de-
posits of Auvergne and the South of France. The results
are embodied in the ¢Paléontologie Frangaise.” He adopts
the Rhin. megarhinus of Christol, yet although that species is
described by all original observers, himself inclusive, as
devoid of a bony septum, he considers it probable that the
Clacton cranium. figured by Professor Owen as of Rhin.
leptorkinus belongs, notwithstanding its septum, to that
form. On the other hand, he lhml)ﬁl!“]\ admits the Ehn.
leptorhinus of Cuvier as a distinet species, occmrring in It aly
and the Velay. He has applied the designation “of Rhin.
Launellensis to the remains of a species discovered in the
Cave of Lunel-viel, first named Rhin. minutus by Marcel de
Serres, Dubrueil, and Jean-jean, under a mistaken interpre-
tation of the age of the teeth, and at a later date described
as being identical with the Rhin. Africanus. He has re-
peatedly directed the attention of ]ailmminluwiqis to the
important fact, that this fossil species of Lunel-viel is hardly,
if at all, distinguishable from the existing two-horned R hi-
noceros of the Cape. A

Pomel, in his ¢ Catalogue,” published in 1854, after a study
of the remains ocemrring in Auvergne and the Velay, af dmits
Rhin. leptorhinus with a bony nasal se ptum, as defined by
Professor Owen, but under tln_ designation of At lodus ff,”‘
torhinus; and gives for its habitat England, the Milanese,
and the valley of the Rhine. Under another name, Atelodus
elatus, he Hlt_]llc]: g the Rhin. elatus of Croizet, and ﬂll Rhan.
megarhinus of Christol. A third species, exclusive 0 J’xfl"“
tichorhinus, he designates Afelodus Aymardi, and refers to 1t
as a \\11011\111. ilLL I'JH e f fif“ﬁ;f'rﬂ”'\ of (u(_l\dlw.

l)munm the successor of Cuvier and De Blainville in the
chair of Comparative Anatomy, attempted a revision of the
Fossil lHtlL‘“‘ of hhmnu[u\ in a very elaborate memoir
bilblhhul in 1854. In the section devoted to the Pliocene
species, he maintains, with many details, that the Rhin.




DESCRIPTION OF PLATE XYV.
RHINOCEROS HEMITECHUS.

The figures in this Plate represent the ¢ Clacton Skull” in
the British Museum (Cat. No. 27,836, not 132.133. as stated
in text), described by Professor Owen, in the ¢ British Fossil
Mammalia,” as Rhinoceros leptorhinus. The figures have
been copied from original drawines executed for Dr. Falconer
by Mr. Dinkel, and are one-ninth of the natural size. (See
pages 817 & 351.

Fig. 1. Profile view of eranium, showing partial nasal septum pr yjecting
downwards.
Fig. 2. Under surface. The posterior portion is only drawn :n outline.

At the anterior extremity is seen the nasal septum.

Fig. 3. Upper surface of cranium.

Fie. 4. Section of the nasal septum, one-third of the natural size.
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leptorhinus, as established by Cuvier, was & gsound species ;
and that Cortesi’s cranium was entirely devoid of a bony
septum, according to the positive evidence of Dr. Cornalia.
To this Rhin. leptorhinus he refers the Rhin. megarhinus of
Christol, and the Rhin. Monspessulanus of Marcel de Serres.
He regards the Clacton cranium, described by Professor
Owen, as wholly distinct from Lhwn. leptorhinus, and, although
still different, as being more closely allied to Rhin. tichor-
hinus. He proposes for it provisionally the gpecific desig-
nation of Rhin. protichorhinus, as an independent form. Not
the least remarkable result of Duvernoy’s inquiries was, that
he identified, as certainly belonging to Rhin. tichorhinus, the
representations figs. 8 and 9, PL IX. of the ¢ Ossemens Fos-
siles,” which Cuvier adduced as typical illustrations of the
lower jaw of Rhin. leptorhinus, from specimens found in the
Val @Arno ; and upon which Professor Owen mainly relied,
in identifying the lower jaw from Clacton with the latter
species! A more signal illustration could not be adduced of
the diametrically opposite conclusions which may be drawn
]I.\' different ]];l1;]__'£_)llfl‘l|(l§1"i:-§{5 from the same evidence, when
presented in the form of ilnlu-l'i'm_-ﬂ_\' executed figures.

Lastly, Brandt, in his very complete and valuable mono-
graph of the Rhinoceros of Siberia, l‘:llllli:ﬁil(’tl in 1849, reviews
the fioures and description of the Clacton skull given by
Professor Owen, and expresses the opinion that it does not
]",'!"“'».5 to Rhan. leptorhinus, but to an individual of Rhin.
tichorlinus, in which the septum was not completely ossified.
He gives a representation of a Siberian instance of this
nature, corroborating the cases previously cited by Pallas
and Collini, \ ; 3

_[“_ order to show at a glance the range and fluctuation of
Opmion on this palontological question, it may be useful to
summarize them in a few words:—

1. 1812, acter-

Rhinoceros tichorhinus, established by Cuvier as cl

ized by its bony nasal s
2. 1819. The * Rhinoceros of Montp
wosed by Mare

Cuvier (18

I-I" {I‘A‘F'I-'f’f.’, ‘I,{HH‘-'J[H '."J-#'af.'m’r'_. ”z:

ct form ;

a d

I',|;\fu\',_|‘p:-r SETT

-1
2y with fhinoe. tichorhinus;

o = i
J. 1822, Rhinoceros

by Cuvier upon Italian

. inus, Prop
l _ " specimens as destitute of a bony septum.
. 1828, Rhinoceros elatus, of the Velay, proposed by Croizet and

Jobert.
1534. The absence of a bony nasal septum in Cuvier's Rhinoc. lep-
y De Cl
A TR T e 4 ) of &}
- Lhe‘R

torhinus, denied tol: the name regarded as

oc. tichorhimus.

: 1‘1-1.:'w|ll-'i-r1 l}'\' De Christol

weeros of Montpelli

under the name of Rhinoc. megnrhinus, as identical with
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Rhinoe. ineisivus of Cuvier, but distinet from Rhinoe. ti-
chorhinus and from the supposed Rhinoc. leptorhinus.
Rhinoceros primigenius, proposed by Bronn, in the ¢ Lethwea

Geognostica,” to include the Rhinoe. tichorhinus and
Rhinoc. leptorhinus of Cuvier, in conformity with the
views of Christol.
8. 1839. Rhinoceros Merckii (syn. Rhinoc. Kirchbergense, Jiig.) pro-
ger (1839),and by Kaup (13 11), as a distinct

=1
ey
o
Qo
o0

]Jl]:-[_‘ll !-}
form.

9. 1842. Rhinoceros de Filippi, proposed by Balsamo Crivelli, for
remains occurring in the Lignite of Leffe (Gandino) as
distinet alike from Rhinoc. tichorhinus and Rhinoc. lepto-
rhinus.

10. 1846. Rhinoceros leptorhinus of Cuvier, reproduced by Owen
upon British fossil specimens, but invested with a bony
septum, and Rhinoc. Merckii identified with it; Rhinoc.
megarhinus or R. Schleiermacheri, held to be distinet.

11. 1847. Rhinoc. leptorhinus admitted by De Blainville, as with or
without a bony nasal »r-p'&um:- Rhinoe. megarhinus com-
bined with it ; but Rhinoc. Merckii transferred to Rhinoc.
incisivus.

12. 1849. Rhinoc. f:‘rqut'fft'.iF!(a' of Cuvier, :lt'n‘l’llh‘el }1}' Laurillard, in
the view of Owen, as having a bony septum; Rhinoc. me-
garhinus of De Christol held to be distinet.

13. 1849. The Rhinoceros leptorhinus of Cuvier accepted by Bran
but the Rhinoc. f-'j-«‘A.JJ'.f'ff'.r;n'o' of Owen i\}.('n!i!:.-tf.! with
Rhinoe. tichorhinus ().

Undecided opinions entertained by Gervais, who adopts the
Rhinoe. megarhinus of De Christol, and leans to the view
that the Rhinoe. leptorhinus of Cuvier, founded on Cor-

same ~'llr-':.~‘~': but

1t

tesi’s eranium, and of Owen, are of the
that the Rhinoceros rem: f the Ve
Cuv.) and of the Val d’Arno belong to
form.

15. 1854. Rhinoc. leptorhinus, adopted by Pomel, in the view of

v ( Rhinoc. elatus,
y another distinct

I : d
Owen, as having a bony septum, under the : of Atelo-
dus leptorhinus; and another species, 1 s Rhinoc.

i'f‘f""‘;u.’.f
as also havir
Croi , identif
elatus.

16. 1854. The Rhinoceros
Duvernoy as d

wis, proposed under the name of Atelodus Aymardi,
i the Rhinoc. elatus ol

fns

a bony sey

garhinus, under Atelot

and the Rhinoc.

Owen erected into Rhinoe. protichorhinus.

rhinus identif

The above table suggests a grave and instructive comment
on the uncertainty of palzontological determinations, even
when guaranteed by names of the highest authority. The
point upon which hinged the discussion, pl'uil';u-hw] during
upwards of twenty years, was, ¢ Had Rhinoe. f'!’!‘-“']"\"‘”"— an
osseous nasal septum, or had it not?’ The pendulum oscil-




RHINOCEROS HEMIT@ECHUS. 321

lated between septum and no septum., The array of autho-
rities on either side was nearly balanced, with the exception
of a discreet few headed by De Blainville, who followed the
convenient via media and argued that the character was of
little importance, bei
fication of the nasal ¢

r but a decree, more or less, of ossi-

rtilage, and that, according to circum-
stances of age, sex, or vigour in the species, might, or might
not, have had the partition ossified. Considering that the
cranium upon which Cuvier relied has been deposited during
nearly half a century in one or other public museum in Milan,
on the hich road of continental travel, it might have been
*'X}”"‘ll'll that the l“w’]JIH:‘\] ]HIEII[ would have !N'J‘H .\:]:m\(]”l\'
settled by an appeal to the original specimen. But until
the appearance of Crivelli’s evidence in 1842, confirmed by

Cornalia in 1854, the Cortesi eranium, upon which the

rested, does not appear to have been examined by any one of
the numerons in'll.rr-nfu[u:imfr& all over |‘:n1!‘r1;u‘ who took a

share in the dreary discussion.
It will be admitted that an essay to determine with pre-
1

cision a single form, out of such a class of confused synonsy my
1 perplexed opinions, will be of some service to Palonto-
]“.‘-'_\. This T shall endeavour to do with the Clacton species,
]:J'\]lvi‘[ur]n‘:-‘w']'”ll‘il under the name of Ehin. leptorhinus 5 and it
has appeared to me to be better to give it a new specific
name, than to atte mpt to identify it conjecturally with some
one of the names that have already been proposed for forms
supposed to be different from the Rhin. leptorlinus of Cuvier.
I‘_ll“ ad ssted by Duvernoy, for the
Clacton species of Rhin. protichorhinus, is manifestly inadmis-
sible, \\'[“.5]“.1. Rhinoceros hemiteeehns mav not be identical
some of the materials fi
: r the name of {.'.frr'a‘f. Mere
\I‘I'uwr,:"flbl‘n:.. The upper molar:
?!':\11'1-‘.1 by Cuvier. which Kaup ref
*Mally in the form of the ¢ croc * a character of g
slgnificance, from those of Rhin. hemiteechus. The
értainty “IWE'“"* to the Atelodus ‘],:,““;,‘,f',' of :Hml--l\ from the
“'_"l”.\'- 80 named in his .(‘:!;il!“:'”"l:\fl"'i}]"l}i‘]‘”"-\‘ but without
‘sUTes or sufficient distinctive charact rs to establish the
‘!"""1' 8. Bhinoceros hemiloeehus certainly differs from Rhin
torhinus of Cuyi -

mterim desionation, sus

with
unde

ured and deseribed |J_\ I\’:EH;J._

i, I am unable to determine
from "}:;i;flll\' and Crozes,

rs to that species, differ

Iate

same un-

; ) 'r, as founded on Cortesi’s ecranium, whi
A¥E examined, both in the dental characters and form of the
y and also in tl

SR iyt ¢ general proportions of the skeleton ;
dld 1t {1:]1‘.1.___‘ "‘”H'z”
1 p |

Y ﬂ'n!;i T]ll' Ir-'.fa WMOCET08 M li’-’f'f’.’ VALS tlf‘ i‘-’
1 s " = 3 : . A y
stol, skulls and other remains of which I have examined at

ms and ‘\l"]'ii“'“i"!'- If

establisheq.

the distinetness of the species is
]

and 1ts range in time
N

iical distribu-

VOL. 11,




322 RHINOCEROS,
tion over Europe are determined, my objectin this communica-
tion will have been attained. Ttis left to systematic writers on
Palzontology to decide by what specific designation the form
here called Rhinocercs hemitwehus shall hereafter be recog-
nized. In the meantime, the name now applied will be of
convenience to geologists in dealing with the Mammalian
remains of one period of the Caves, and of deposits of the
age of Clacton, and certain localities in Northamptonshire as
distinet, on the one hand, from the ¢ [".I.']_I]r.lm-llwl' of the
Norwich coast, and on the other, from the superficial gravels
of the Glacial period.

My first acquaintance with the species dates from the
gpring of 1858, when, on a visit to Plymouth, to examine the
remains of the Oreston caves, I saw in the possession of Mr.
Spence Bate a beautiful drawing (which he liberally placed
at my disposal) of a ramus of the lower jaw of a Rhinoceros,
discovered by Colonel E. R. Wood in ¢ Bacon Hole,” which
a cursory examination satisfied me differed alike from
Rhin. leptorhinus and from Rhin. tichorhinus. (See Pl. XXL.)
On proceeding to Swansea, in company with my friend the
Rev. Robert Everest, I compared the original of Mr. Spence
Bate’s drawing with a fine specimen of a 1"nl‘1‘w,-‘invnl“11:’
ramus of the lower jaw of a fossil Rhinoceros, from the Ele-
I"li{l‘li*h('ll * of the Norfolk coast, belonging to the eollection
of the Rev. John Gunn of Irstead,! which I had Im-viunsl}'
_ill“‘l'l‘vll to ])I‘ of Rhinoceros l'll"nl'.‘u'li inas of (_'ll\'it'!'. as met \\'ith
in the valley of the Po and the Val d’Arno. In the Musenm
of the Royal Institution of South Wales at Swansea, ]"'ﬁi:]“f"l
the specimen in question, I found the right and left rami “f_
another lower jaw, containing on the left side the series 01
the six posterior molars in beantiful preservation ( Pl. XIX.),
together with a fragment composing four consecutive molars
of the upper jaw, right side (namely the penultimate and
antepenultimate true molars, and the two 1}!)\'1’_1_'1'i('1' pre-
molars), and likewise some vertebre and fragments of bones
of the extremities. The whole of these remains were dis-
covered in 1850 in the eave of ¢ Bacon Hole.’ in ('I”.."-l.-l-.l;ﬂmlﬁ
six miles west of Swansea, during an exploration carried on
by Colonel E. R. Wood, of Stout Hall, by whom they f"‘r""-‘
presented to the Swansea Museum. The character of the
upper molars established to a certainty the distinctness o
the species. On communicating this result to Colonel W ood,
I was informed by him that in another of the Gower (aves,
named ¢ Minchin Hole,” the exploration of which he }liz‘l
undertaken after exhausting ¢ Bacon Hole,” he had dis-

! See antea, p. 349.—[En.]
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covered the entire ecranium of an adult Rhinoceros with the
series of molars complete on both sides, the nasal bones
lu'l‘l'\‘c‘f to Hh‘il' iiIm‘. EHI(] H] \\'vi|—1|1‘nl|n|1m'l'l| 11;[1'ii;|| ]""“.Y
septum connecting the anterier portion of the nasals with
the floor of the nostrils, This most precious and unique spe-
cimen met with a grievous accident, by which it was erushed
and destroyed whilst temporarily out of Colonel Wood’shands ;
and all that now remains of it is the palate, with the line of
molars on either side, which is deposited in the Museum
of the College of Surgeons. I found in Colonel Wood’s rich
collection at Stout Hall a very fine specimen comprising
the cerebral part of another cranium of the same species of
Rhinoceros, the facial portion of which appears to have been
broken and destroyed by the workmen during extrication
from the floor of the cavern. This fragment will be described
in the N‘t[ll"l.l .

Colonel Wood, on being made aware of the important
nature of the result of his researches, i]mnmli:lirly recom-
menced the operations, which had been temporarily sus-
pended, in ¢ Minchin Hole,” and discovered a large number
of additional remains of the same species, These I had an
“]»pm'hmily of examining on a second visit to Gower during
ast autumn, and the whole series has been liberally placed
at my t]is]m.\u] II‘\' Colonel Wood.

My attention ‘was next directed to ascertaining whether
‘;]“‘ { rower form occurred in any other of the ossiferous caverns
n :““_L']:lllll: and on proceeding to Bristol, T found in the
very interesting series of fossil remains, discovered by Mr.
Stutchbury, in Durdham Down, several upper molars ..\';nw-i—
i"'””.‘_' identical with those of the Rhinoceros of Bacon Hole
:”“i. Minchin Hole.? The same result followed an exami-
natiwon of the
Plymouth,

Rhinoceros remains from ¢Qreston,’ near
described by Mr. Whidbey in 18172 and now
Preserved in the Museum of the ('u”v:‘:-* of Surgeons.* They
all !‘1"'\'“!1_ to belong to the same species. 1 next instituted
o Jomparison between the upper molars discovered by Mr.
'I'_'“” Brown, F.G.S., at Clacton and the Gower sln-vi.mrn.*,
‘\'i‘Th the same result,s

The materials ay

ailable for the desecription of the species
are 1}],_,1.“{"]!.(_ very

abundant, including specimens, more or
,1 88 r::]“].].-{-, of at least four crania of different
I”’_"I Jaws presenting the molars in different sta
':-"‘-"Il rami of
fragments of

ages; five

o ]

g of wear :
the lower jaw, young and old ; together with
most of the principal bones of the extremities.

the Gower Caves, and | 3 Philosoph. T
0 352 —[Ep,] ¢ Ses A [En
lix, No.IL.,p. 849.—[Ep ! 5 Sea AT ii;u I
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With the exception of two of the skulls, all the specimens
here enumerated are the products of Colonel Wood’s zealous
and meritorious researches in the Gower Caves. On the
present oceasion, I shall confine myself to the deseription of
such specimens only as are essential to establishing the spe-
cifie distinetness of the form.

Characters rff the Molar Teeth.—The crowns of the upper
molar teeth in Rhinoceros present a common pattern of great
complexity, but subject to modifications in the different
gpecies that are very constant, thus furnishing oood cha-
racters for distinguishing them. Cuvier gave guch a clear
and complete analysis of the elements that enter into the
composition of the erown, and was so happy and simple in
the terms by which he designated them, that little was lett to
his successors besides the application of these terms to the
new forms discovered after his time. De Christol followed
up and extended the observations of Cuvier witht much
ability, in his Essay on the Buropean Fossil Species, and
succeeded more especially in tracing the lwn'nli:n‘iii- s of cha-
-acter produced by the attachment of the distal end of the
¢ erochet’® to the contiguous parts, or by its remaining free.
The other points of principal importance to be regarded are
the number of fossettes on the worn triturating surface; the
presence Or absence of an internal basal bourrelet to the
three last premolars; the form of the hind barrel of the last
true molar in respect of its being either gimple and undivided,
as in most of the species fossil or recent, or divided by 2
yosterior fioure or fossette, which is so distinctive a cha-
racter of Rhinoceros simus, among the living, and of Rhinoceros
tichorhinus among the extinet forms; and lastly, the relative
thickness of the coat of cement, a character the value of
which in the species of Rhinoceros has, in some measure,

been hitherto overlooked.

Fie. 1 of Pl. XVI. represents a fine fragment of the
upper jaw, right side, belonging to the collection of Colonel
Wood. It contains the five last molars in perfect preserva-
tion: i.e. the penultimate and last premolars, with
true molars. The antepenultimate premolar (p.1m. 2 :
been appended in outline, from a reversed ficure of the tootd
on the opposite side of the same individual. The age 2
relative stage of wear in the different teeth are such "1:.1”
present the characters in the most favourable manner. The

the three

143

antepenultimate true molar (m. 1) is so far advanced 1
wear. that the posterior fossette is reduced to a small '_‘\I;.Ll
pit; on the penultimate (m. 2) the detrition is SO |”‘1‘"
advanced, that the same valley is not yet isolated, and the

: ‘nstitutes one of the

peculiar form of the ¢ erochet,” which const




DESCRIPTION OF PLATE XVI.
RHINOCEROS HEMITECHUS,

The figures in this Plate represent molars of Rhinoceros
hemitechus found in ¢ Minchin Hole,” Gower, formerly in the
collection of Colonel Wood of Stout Hall, but now in the
British Museum.! The ficures are two-thirds of the natural
size, and have been L_‘il]J‘l\‘!l from 111';1'-\'?11;-'5 executed from the

nkel for Dr. Falconer. They

original specimens by My.

are l'LI”\‘ il“.~\,'1"l‘lu‘<1l at page 324,

Fic. 1. Shows the five last molars, i.e. the penultimate and last pre-

molars, and the three true molars, of the upper jaw, right side.

The antepenultimate premolar (p.m. 2) has been appended in

i

outline from a reversed fi of the tooth on the opposite side

of the same individual. ] en in the

ed at

penultimate true molar.

page 524, et seq.

Shows the four last molars of the upper jaw, right

1 those shown in fig. 1. A descrip-

considerably more worn th

tion of these teeth will be found

2 1\(1\' been 1¢I:'~i

bemng

Fig. 3. Represents a detached penultimate molar of the left side,

the counterpart from of the tooth (m.2)

ic thick massive croci

represented in fig. 1.
of the

(a), forming an acute angle with the anterior mal

posterior barrel, is well shown. A description of the t¢ oth
I

be found at pages a25 & 32
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distinetive marks of the \'pwim: is well shown: while the
pex of the ecrown of the last molar had only come slightly
into use. The premolars are well worn, and in the normal
ratio, to the state of the antepenultimate true molar (m. 1).
All the teeth are invested by a very thick coat of cement,
which 18 denuded from I!L:- upper part of the anterior barrel
of the last molar (m. 3). iw specimen was yielded by the
last exeavations in € Minchin Hols

f"l‘__". 2 of |’| \\' I'wl)t‘i‘m'itlr- :!Hn”tt']‘ fine i-i':lzt'!m'lﬂ .HI
lolonel Wood’s collection, composing the four last molars,
also of the left side of the upper jaw, but considerably more
worn, the crowns of the last premolar (p.m. 4) and of the
tepenultimate true molar (m. 1) being gr
niform surface, each enclosinge two fossettes
true '-ul-w m. 3) shows the vari
form of the ¢ ecrochet’ in the sta

und down
while the las
enamel, and the

us folds of

ion best suited for

exhibiting the characters. All the teeth in this specimen
als

e of abra;

) are enveloped by a thick coat of cement. It was yielded
by ¢ Minchin Hole.’

__i'i:‘.\.!:arwl:ni A VAL epresent a fragment of the richt
1 the upper jaw, containing three consecutive teeth,
7, the last premolar mutilated at the outer surface, and
penultimate and ,.«-uni!irnul(- true molars, the latter
the inner side of the posterior i:.unl fractured. The
crowns are in a less advanced stage of wes
Tece 8] 5, and the last

heation in the dis i’.inn of the fossettes, to be noticed in
the sequel. “ » specimen lu i--H;-:- to the Swansea Museum,
and "“’*‘h“'w\t‘li d by Colonel Wood in ¢ Bacon Hole.” The
eénamel in all the teeth is invested with a very thick layer of
fle nt.!

: 1g8. o, k, :Hlll 5 of P] .\\ \ll I'-‘iri"'sl".lﬁ \.!E”"'l'l'iﬂ \'E:' V

germ of the last true molar, upper jaw, lef

* than in the two

preceding s 1its a modi-

WO l III 1 ]I'l'\'I:JH;..'I‘ presel

not yet come into use. It is free from an
all the folds and =11I':'
énamel-shell in a perfect manner,

“,.‘ilj‘,l Ii: of ” .-\;\-l..i"‘J-]'-“'x‘Hl.i a :%r(;i:‘]-:w'l }l"iili!iilllii.i“
Sl the left side, being the counterpart, from the opposite
1de, of the tooth (m. 2 represented in fig. 1 of the same plate.
o ”",ﬂw specimens are all drawn two-thirds or three-
“"“"‘-"“HT' the natural size, and taken together they furnish
© tomplete view of the characters of the upper molars, with

eng, ]]H].~ ] resenti
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the exception of the small and deciduouns first premolar,
which is rarely seen in silu.

Premolars.—The premolars (PL. XVI. fiz. 1, pm. 2356
and 4) in R. hemitechus belong to the series indicated by
Cuvier, in which there are only two fossettes produced 11‘}'
wear on the grinding surface. The antepenultimate (p.m. 2)
presents a nearly square crown; and the median termination
of the transverse valley is reduced to a triangular fissure,
which on the inner side is not quite isolated, the anterior
and posterior divisions not been oround down sufficiently to
efface the intervening cleft. The posterior valley is isolated
and reduced to an elliptical fossette.

The penultimate premolar (p.m. 3), as is musunal in the
genus, presents a sudden and very considerable increase of
gize beyond the antepenultimate. The inequalities of the
crown are worn down to a common plane, the middle of
which is oceupied by a large and irregular fissure, being the
isolated termination of the middle valley ; and a round
fossette indicates the remains of the posterior valley. The
hinder boundary of the middle fissure forms a flexuous edge
composed of two projecting rounded lobes, being the remains
of a bifid ¢ crochet.” Several small tubercles are seen rising
up from the bottom of the fissure.

The last premolar (p.m. 4) is presented in three different
stacges of wear by the different specimens. In the ¢ Bacon
Hole’ fragment (P1. XVIL figs. 1 and 2), the abrasion of the
crown (p.m. 4) is so little advanced that the pll:@tvi‘i”?'
valley is not yet isolated ; the anterior and posterior barrels
are separated by a wide and deep valley, which is m‘::l']‘}'
straight and of uniform width., Its posterior boundary 18
undulated. but free from any considerable projection directed
from the posterior towards the anterior barrel. A portion of
the termination of the middle valley is already detached,
forming a third fossette. This, however, is an individual
variety, that is not uncommon in either the pmmhim:lh' or
last premolars of species which have ordinarily but tWo
fossettes. It occurs occasionally in the 1m-mn]m‘$ of I
bicornis. and Gervais has figured an instance of the same
kind oceurring in a premolar of R. megarhinus. The portion
of the crown corresponding with the outer or Lm!i“l'm‘”i
ridge is broken off, in this specimen; but the loss does BOT
interfere with the prineipal character.

A more advanced stage of wear and a different 1:::‘:!‘!‘\1'11
are seen in the same tooth (p.m. 4) as lnre_-m_-mw:d by fig:
of Pl. XVI. The posterior valley forms a large detache
oval fossette. The inner side of the crown is worn SO low
that the barrels are almost confluent, and the commencement




DESCRIPTION OF PLATE XVIL
RHINOCEROS HEMITECHUS.

The figures in this Plate represent molars of Rhinoceros

hemiteechus found in the Gower Caves ll_\’ Colonel Wood. The

ficures are three-fourths of the natural size, and have been

copied from drawings executed from the original specimens

for Dr. Falconer by Mr. Dinkel.

Figs. 1 and 2. Show in plan and profile a fragment of the right side of
the upper jaw, containing the last premolar mutilated at the
outer surfice, and the antepenultimate and penultimate trué
r having the inner side of the posterior barrel

of wear

molars, the lz

he erowns are in a less advanced stage

1 and 2 of Plate XVL

than in the specimens :'-'[wrl--'-.-n‘-m! in figs 2

fractured. T

(See pages 325 & 332.)

. 8,4, and 5. Represent three different views of a detached germ of
the last true molar, upper jaw, left side, which had not yet come

¢1ds and depressions of th

into use, and which presents all the folds a1 I

enamel-shell in a very perfect manner. Fie. 3, crown surtace.

anterior colline;

o

Fig. 4, inner surface. Fig. 9, outer surface. «,

b, longitudinal colline; ¢, the continuation of the longitudinal
colline which is the homologue of the ]-w_\!.'ﬁu[' transverse
the anterior barrel; f, the

lo ¢
k. a small tubercle @

anterior

colline: d, the crochet; e,
basal bourrelet; g, the posterior barrel; ’
the posterior inner angle; vertical groove of the anterior outer
angle; k, intercolumnar tubercle. (See pages 825 & 335.)
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of the min]n ‘.':l“t‘_\_' ]M';lﬂ‘\' t‘f!Ell":‘:]. The ("!‘Hh'ﬂ] fissure
forms a very irregular chasm deeply indented by the salient
processes of «a bifid ¢erochet’ thrown off in front of the
posterior fossette, and by a thick projecting plate given off
from the middle of the longitudinal outer ridge and con-
verging towards the top of the crochet. If during the
further progress of wear the points were to run together into
a common surface, a third detached fossette would be formed,
exactly as is seen in the preceding specimen, and the anterior
border of the posterior colline would present only a slight
amonnt of undulation. instead of the numerous salient plates
or l]l.‘iliii'll]}lli\:lls _\'ir‘|ll-‘~1 in its Iﬂ':‘:-:.l'l!f state. These pro-
cesses are less conspicuous in the penultimate premolar
(p-m. 3), in consequence of its more advanced stage of weanr,
which has led to their disappearance ; but the two lobes of
the bifid ¢ erochet * are dist 'Hlt'tl.\ discernible in the latter tooth.
A third condition of the last premolar is furnished by the
anterior tooth (p.m.4) of PL XVI. fig. 2. Here the abra-
sion of the crown has proceeded so far that the transverse
valley is reduced to a diagonal excavation, oblong in form,
with rounded ends and parallel sides. The enamel boundary
of this fossette is perfectly smooth and equal, the projecting
processes of the bifid ¢ crochet’ having entirely disappeared ;
and the posterior valley is reduced to a small round pit. On
the inner side the waste of the erown by grinding has gone
so far that no indication remains of its having been origin-
;!”:\““”!"l“'ﬁ“d of two distinet barrels. ‘ :
_ These three examples furnish an instructive series of
illustrations of the very different patterns which may be
presented in this .a"lu‘--i':-n by the same tooth in different
,\“”'-1"'-" of abrasion. In each case the tooth is fortunately
L T‘T"“_" in the jaw in connection with other molars, which
determine its rank and numerical position with certainty.
.H‘.t'l they been found detached it would have been but con-
Jectural to identify p.m. 4 of fig. 2 (Pl. XVL) with the com-
plex crown of p.ml. 4 in fig. 1 (P1. XVL.).
1'..] 11:5\1'. seen other detached premolars of R. hemitcechus
11}1:1[1 Y ]w‘.lhtia_-.?'_ all presenting 1.1"' same characters,
[;.;mi"-‘. T"' ;H the hind Es;ﬂ'l'ul projecting into the central
"Ill.iH‘-:l I:I- ifid ‘f‘f'm-hv%.’ and an :Il‘t'l‘-ih‘iﬂ'.\"]i:ll'.:I“l'] ]_-|.-11|e
e ITHH{ the middle of the -_-1'11»1' or !url:‘uh_ulm:l] ridee,
Sy f=‘T'I'fh<'r‘ three ¢combing plates > of a complex
!‘[‘Ci'l“:;‘::'“‘l‘l-“;.“T]_l-'!.'l-l!!-‘ 4 of H__-_-‘. 1 -'l’l.;\'\’l._-. "l'\\'u specimens of
£ e, from the cavernous fissure of Durdham Down,
are preserved in the Bristol Musenm. They are contiguous
Premolars of the upper jaw, left side.! :

' See Appendix, No, I1., p. 350.—[En
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Another character of much importance, as a specifie dis-
tinetion, is that the premolars of the Rhinoceros of the Gower
Caves are const: ml!\ devoid of an internal basal bourrelet.

”“\.li“ reg. L.‘l to the w: H,(:II\ lii)]‘li\ {ﬂk-«\t' indicate l “u'
premolars of R. hemiteechus may be characterized :

1. By the absence of an internal basal bourrelet.

2. By there being two fossettes only to the worn crowns.

3. By the middle valley being traversed by the processes
of a bifid erochet emitted from the posterior barrel,
and by a parallel combing plate given off by the
outer or longitudinal ridge.

{. By being invested, like the true molars, with a very
1,I ick coat of cement.

The presence of only two fossettes instead of three at
once distinguishes these premolars from those of Rhin,
tichorhinus, while the absence of a basal bourrelet, besides
other characters, distinguishes them from Rhin. meqarhinus
and Rhin. leptorhinus. Among existing species, Rlvin. bicornis
resembles the Gower fossil form in the bifid crochet and
l‘tiitlll.l'll"' [)];Ile' which ]IJl'ilil‘l‘ into the ¢ cul de \':11“ of the
middle valley; but it differs materially in the strongly
developed erenated bourrelet, which ene ircles the inner side
of the premolars.

De Christol has figured two varieties of the last upper
|]1't_-mn|ul' in Rhin. “.u‘:,mr,‘f{p/”us1 in one of which (fig. 10 ol

Pl. TIT.) there is a very pronounced basal bourrelet, while
the other (fie. 4 of Pl H-|.w is entirely free from it | Pl XVIIL
fios. 1 and 2 of this work).! The teeth correspond so e \1't1
in every minute detail of pattern in other respects, that it 18
l]|1]11|.-.-ﬂ le to doubt that they are of the same species. The
tooth, fig. 4, agrees also with the last lul'nnlnhil‘ of Mf_’*“
hemitechus (pam. 4 of fig. 1, PL. XVL), in the absence of a
bourrelet, in the ¢ecrochet’ beine bifid, and in emitting &
single combing plate from the outer ridge. But on insti-
tuting a minute comparison, the following points of dif-

10r-

ference are discernible. In the premolars of Rhin. megar
/HIH"-\' :I!l‘l :IIHII llll .’1).1[!-":#. f,,',-‘.,-,,[,- the “l’l»lltljill;" }»]HIU- “ ol
fies. 10 and 4 of De Christol) is emitted in a line with the
anterior outer angle, and converges diag (-ill“\ to meet the
plane of the crochet (T.) nearly at a right .m__;]{,: and the
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w8 of the bifid erochet do not ]rl'li‘il‘l'f much into the
1 On the other hand, in Rhin. hen ¢

ing plate” (p.m. 4 of fig. 1 of PL-XVI) oiven off from the
middle of the longitudinal or outer l‘inl_‘_:'u'_ and is directed
forwards ]\«';L]'l".‘ [s:l.“;:”vf to the upper lobe of the crochet ;: and

1e © E'l'it]‘lf

both these processes jut more into the valley and are more
massive. These alleged points of difference may be regarded as
minute and fine-drawn, but they have appe ared to me to be

:
constant, and to run throueh the whole series of

molars,
[ do not' censider it necessary, on the present ocecasion, to
extend the « omp arison of the pre molars of the Gower Rhino-
ceros with those of other 8] necies,
True Molars.—The lll‘-‘wi“"l.‘\'l" characters of the teeth in
this speci

s are still more pronounced in the upper true
molars, Fig. 3 of Pl. XVI. represents a detached penul-
imate of the left side, in the most favourable stage of wear
to show the characters. The posterior valley, not long
isolated, forms an irrecular triancular pit with sloping walls.
The transverse valley at its commencement also forms a
triangular fissure with the apex |mim{:|q to the sinus between
the f»-‘-:-w» barrel and the croche the valley next bends
forward in a sigmoid curve, and is very much contracted by

the advance of the crochet towards the anterior |u||u 1; and
It then expands into a rounded cul de sae, the extremity of
which points backwards. During the progress of wear the
two valleys never form more than two fossettes, in the

} ibited by m. 1 of fig. 2 (Pl. XVL.), which presents
the antepenultimate or first true
stace of

molar in a very advanced
abrasion. This character, as in the case of the pre-
molars, at once distin. cuishes the molars of Rhin. hemitechus
when found detached from those of Rhin. tichorhinus.

But the character which best distinguishes them from all

y species ] in the p--e‘!:‘i‘z:' form of the ‘crochet,
promontory projected forward from the posterior colline i
p Y proj e poster

1€ Transverse "::H-‘\'. [n all ‘.IJ!' species, fossil or recent.
centi .

Rhin. he , hus, the crochet forms a plate which is

at a very open angle with the posterior colline, and
J" l“"'1 ir less diagonally towards the anterior outer
corner of the ecrown. This is well seen in the ficures given
Dy Cavier in the * ( )ssemens Fossiles,”! Pl V. fies. l. “. C
and Pl II. fig. 8, B. of that work exhibit the ch:
In the unicorned Rhinoceros of Java, where the zu;ur-".
‘ochet is continued nearly in a straight line with the
gk margin of the posterior colline. The a.mr»] seen
‘1 the penultimate B. of fie. 1, XVIIL., representing the
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adult dentition of the two-horned Rhinoceros of the Cape.
For the other existing species, the beautiful ficures given
by De Blainville in the ¢Ostéographie’ may be referred to
generally in illustration of the same character. In Rhin.
Eiehorhinus the crochet is given off at a very open angle, and
isunited with the ¢ combing plate ’ of the outer ridge, so asto
form the third fossette; the same occurs in the molars of
Rhin. simus, which in their general plan bear a close affinity
to those of Rhin. tichorhinus. In regard to the other fossil
species, there are but few specimens figured in the ¢ Ussemens
Fossiles’ that can be referred to in illustration. The molar
from Chagny (Département du Sabdne et Loire), Pl. VL fig. 6,
cited by Kaup, as an Alustration of his Rhin. Merckii, is far
advanced in wear, but what remains of the ¢ erc ychet ’ exhibits
the same very open angle in its offset from the posterior
barrel. Of the two molars from Crozes (Départ. du Gard),
also cited by Kaup as of Rlin. Merck, and adduced by Pro-
fessor Owen as identical with his Rhin. leptorlinus of Clacton,
the specimen fig. 5 of PL XIIL is ground down so low
{hat the erochet has nearly disappeared, and it is therefore
hardly a suitable case for comparison ; but if it 18 compared
with m. 2 of fig. 2, PL. XVL of the accompanying illus-
trations, being a penultimate of Rhin. hemitechus which 18
nearly in a corresponding state of abrasion, it is manifest
that in the former the curve of the crochet forms a much
less abrupt flexure than in the latter. The second Crozes
gpecimen (Oss. Fossiles, Rhin., Pl. XII1. fig. 4) is an abnormal
case. the mnature of which has been clearly q-,\'p]:ainud by
De Christol, in which the crochet is so 1]1‘”(‘1[\'!‘!1 as to be
concrete with the middle of the anterior colline, thus leading
to the early isolation of a third fossette, in a manner different
from what occurs, as an ordinary condition, either in the true
molars of Rhin. tichorhinus or in any other known species.
But although so little worn, that the posterior valley i8 n0°
yet isolated into a fossette, if the figure given by Cuvier
is compared with fig. 8 of Pl. XVL of the accompanying
lustrations, it will be seen that the anterior edge of the
posterior colline does not form an acute angle and a1
entering niche with the base of the crochet.

Of the European fossil forms from the Pliocene and moré
recent deposits, Rhin. megarhinus is that of which the den-
; xr{‘]]l.’“t

tition is best known, after Rhin. tichorhinus. The e
descriptions and figures supplied first by De L']al‘i.‘éln].;lll']
afterwards by Gervais, leave little to be desired in regard 10
the eranial and dental characters of this species. In fig.
Pl. IIL of his memoir (reproduced in PL XVII. fig. 2)s
De Christol has given a fine illustration of the natural siz€
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of a penultimate upper molar, of which the crown is but
slightly abraded, and the ¢ erochet’ well developed. 1In this
case, also, the crochet forms, at its offset, a very open angle
with the dise of the posterior colline. In faect, it is continued
in nearly the same line of diagonal as the latter, and points
to the anterior outer corner of the crown. Gervais (Paléon-
tologie Francais, Pl. II. fiz. 5) has given a beautiful illus-
tration of an upper molar (penultimate or antepenultimate)
of the same species, yielding precisely the same characters
reproduced in PL. XVIIL fig. 4); and I have, through the
kindness of M. Geervais, had an opportunity of examining a
considerable number of molars of the same species in the
Museum of the Faculty of Sciences at Montpellier, which
presented a constant agreement in the offset of the erochet
from the posterior colline, at a small inclination only.

If on the other hand the penultimate true molar in Rhin.
hemiteechus (PLXVI. fig. 1, m. 2, and fie. 3) be examined,
the crochet (a) presents a thick massive be iy thrown straight
forward, and forming an acute angle with the anterior
marein of the ]JII.‘\'{t‘l'Efll' barrel. It is flat or concave .’llnr‘v‘(’,
and convex below ; narrow at the base, and thickening to a
blunt margin, In mass it bears a much larger proportion to
'f!u- dise of the hind barrel than in most of the other r-']n-t‘il'.*l.
The distal extremity is closely approximated to the anterior
}‘nu'rv], but always remains detached, undivided, and free
t!"'T_!l the hooked inflection, s0 common in the other species,
\*-;hu'h suggested the name applied to this body by Cuvier.
II'}IH‘ 1*“{*?-‘1‘11 presented by the stage of ;|l:1':x_~‘i:11| seen in fig. 3,

. XY l.,l!l:i‘\']n-.w-umi:;\]‘:'tl to a boot of which the dise of the

}”.U'} barrel forms the lee, and that of the €erochet’ the foot.
n

' the r.”rr"“.}}““(]‘_m:_ molars of Rhin. u”.'r"rj'/,,-,uf.»; :!'I'(‘:Hl_‘y,
1-1?":]'. namely fie, 5 of PL. IIL. of De Christol’s memoir (re-
IJ']"HJ!”“I‘I in PL. X VIIL ficr, ;;.__ and fie. 5 of Pl I1. of Gery
!.”il“”“lni(l:ji” (reproduced in Pl XVIIL fig, 4), besides the
'{:ﬂ:.l-,.“m. of :1“-_:‘1;1[15‘“1 in its (.l];t{‘t !'|‘f|lll T}I!' ]Ii]’l‘l ]l:ﬂ‘]'l‘l. the
section of the crochet is wedge-shaped, thinning from a broad
base to g sharp edge,

“In the antepenultimate true molar, m. 1 of fie. 1 of PL
EVE. the same general characters are presented, but modified
by the oreat

The

a1’
13

er age and more advanced abrasion of the crown.
posterior valley is reduced to an oval pit. The dises of
the anterior and posterior barrels occupy much larger areas ;
T]]"".'r”f'l"'t being oround low down is ‘_‘-'I"’:i”\' diminished in
I.‘III"J""%].”I'- but it still forms a richt angle with the anterior
[‘:‘]ﬁ;:.\“: ”‘l'. ]”'N"i‘.in[‘ 1.;;”-]-.‘1_ The eul _=]<' sac of the Tlllirli”v“

} *-‘_l"'lflw-'] in size, and a ‘combing plate’ or fold of
enamel from the outer longitudinal ridge juts into it, directed
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forwards and parallel to the crochet, corresponding with
what was described above of the same process in the last
premolars. The origin and connection of this ¢combing
plate’ are explained by the mammillary processes seen above
the ¢crochet’ in the terminal expamsion of the transverse
valley in m. 2 of fig. 1 (PL XVL). These denticuli are con-
nected with the bottom of the fissure and with its outer wall.
It is obvious that if the abrasion of the crown were carried a
little further they would run together into a continuous
plate, which would project into the valley parallel to the
crochet, rveproducing the pattern seen in p.m. 4 of the
game ficure, and in the last true molar, m. 3 of fig. 2
(Pl. XVI.). When this occurs a very complex pattern is
the result. Cuvier has figured no examples, but in the
additions to Vol. iii. of the ¢ Oss. Fossiles,” he refers to some
teeth procured by Mr. Pentland in Tuscany, ¢ dont la colline
postérieure, au lieu d’un seul crochet, en donne plusienrs
petits en avant; ce que fait paraitre cette “colline dentelée
vers sa. base quand elle commence a4 s'user.’ He adds, ‘ce

caractére pourra servir 4 reconnaitre cette espéce (referring
to Rhin. leptorhinus) par ces molaires.” Professor Owen had
his attention directed to the same peculiarity in a fossil
which he describes ‘as the germ of the ;l!tin‘fn‘]iilhE!llllh'
molar of a Rhin. leptorhinus from Grays, in Essex, in which
many smaller processes are sent off into the principal valley,
in addition to the large ;ul't»tauwlatul-_\'.‘ but he was not "lispm‘v'l
to place much stress upon this as a specific character. In
Rhin. megarhvnus, these ¢ combing plates’ are not directed

e from the anterior outer angle towards

forwards, but converg

the erochet. I have lately ascertained, by the examination
of the cast of a cranium with teeth contained in the Musenm
at Pisa, that Rhin. hem vteechus ocenrred in the Fauna of the
Val ’Arno,! and the teeth so briefly yet ointedly n ticed by
Cuvier in the pas i 11 srobability

cited above in ail
to this species. the })t"..‘-l]iiiu;:lw m. 2) of
Hole’ specimen (

In tl
(Pl. XVII, fig. 1), although not
vanced in wear. the denticuli of the ¢combing plate
run together and it is projected forwards parallel
¢ ecrochet,” thus confirming the constancy of the character.
The penultimate and antepenultimate upper true molars
differ so little from each other, except in dimensions and some
trivial details of proportion, that it is unnecessary 10 describe

> have
to the
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them separately. A very advanced stage of abrasion is pre-
sented by the antepenultimate or m. 1 of fig. 2 of Pl. XVI.
The |m.\tk~'1'ir.w1' \:IHI“‘: is reduced to a small pit, and the laree
sinuous tr:

sverse valley to a diagonal fossette, from the pos-
terior wall of which every trace of a erochet or nI' a combing
process has disappeared. The penultimate (m. 2) of the same
in“‘llh y .IEII]:III"]l less worn, has lost the “?1-‘.11 3 iy [r‘ll‘l of J'l'
mass of the crochet by the waste of abrasion, and the middle
valley, 1nmn~wlm nee, forms a fissure of nearly uniform width
much reduced in e xpansion at its extremity

Next, in regard to the last true molar. Of all the orinding
l"l':]l in the genus Rhinoceros, the last true molar of the

Ipper i'm' is that which presents the createst difference of
Iw'm and the most pronounced characters for distinguishing
the species. Fortunate ly we possess, m the series of the
Gower specimens, a (HH!]III‘T* set of illustrations, showing
this tooth in e very stage, from that of the intact g
the worn crown of the aged animal ; and the modifi
form which it presents are so peculi f

)

L up to

cations of

ubiar, and of so much syste-
matic interest when considered in connection with the partial
septum, that I shall not hesitate to enter into more
tail in d ibing it than in the case of the penultimate and
antépenultiy

1te, rl his is the more necessary, as De Christol,
the most original and weighty authority on the subject since
the time of C uvier, has omitted the last molar minT:!:m ate
{m‘l\\]- under the belief that it yielded no specific chara

of Huportance.! In order to make the r’n~¢11| tion cle :r,i1 is
i ll\‘.'w-lulvt- * to :I,‘_‘

ral composition of the erown of
true molar ir| ,!{f,,,,.,_.,, ros, as indicated by Cuvier. Taking
penultimate ag the type, the crown is nearly rectancular
o * and bounded by four sub-equal sides; the outer
and JJJ:.‘»-I'. and the anterior and posterior, forming parallel
E of the Square. I'|!f' outer side (a b of the teeth B and ('
L LRl X, ITT.,2 Cuvier’s Oss. Fossiles (su ipports a long
=y ”'1”' or 'H]]Hn-. from either e:
rse flexuons ric
an anterior coll

emity of whic || a

is given off at a right ancle, for ming
iline, and (b ¢) a pos terior colline, parallel
T, but separated by a sinuous transverse vallev.

ations or | l.]tl of the

es constitute

; !h]]t]« a straicht
ts nearly the same
or less amount of

ll]]rw.;.:r.

rm charget
tof i
e *CT to modi

wsterior side

ication. Tt is shon

LY !:J’.ui.:] ].}r an antero-pos
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triangular in form, separating the inner hind barrel from the
posterior termination of the outer ridge. This fissure forms
the posterior valley. All the species of Rhinoceros hitherto
deseribed may be ranged under two heads : Those in which
the last true molar has a posterior valley; 2. Those i
which it is wanting, To the former series belong Rhin,
tichorhinus and Rhin. stmus, which further agree in the
common character of presenting three fossettes to the worn
crown of the last true molar, namely : one fossette, formed by
the posterior fissure ; the second, caused by the confluence of
the crochet with the combing ;-I.n- intercepting a portion of
the transverse valley; and a third fossette, formed by the
remaining or open portion of the latter valley. To the second
series belong the unicorned and bicorned species of Asia, and
the African Rhin. bicornis, together with the European fossil
spe l_lLt-J. suce ]] as h ff‘u. ;m_f,m,fuuar_\‘ .hfﬂrt. Le fh'“r/uuus. () ll\l‘ I,
Rlan. Schleiermacheri, &e. They all agree in the common
character of the posterior valley or fossette being wanting,
but are susceptible of being divided into two subordinate
series, namely, those in which the last tnwln presents two
fossettes ; one formed by the confluence of the 1|(:c shet with
the ¢combing plate’ intercepting the outer portion of the
transverse \:1”!'.\'.\ the IJHI('!'. t‘lil]l}ltl,\'ﬁtl of its open or inner
]J[}l'T_iIPII This series is exemplified ll_y Rhin wnicornis among
living forms. The second subdivision includes the forms m
which the crochet is free from adhesion to the ¢combing
plate,” and the crown, during wear, only exhibits a single
fossette, Il:lllli'lv\'. the sinuous fissure of 1}11 transverse valley.
"T'o this series belong the unicorned Rhinoceros of Java, Rhin.
bicornis, and the majority of the Huropean fossil forms. The
last true molar may therefore be presented with one fossette,
as in Rhin. megarhinus (vide Gervais, Paléontol. Francaise, 1’!-
[1. figs. 6 and 7) ; with two fossettes, as in Rhin. unicorms
(vide Cuvier, Oss. Fossiles, Rhin., P1, I1. fig. 3) ; or with three
fossettes, as in Rhin. tichorhinus u.p eit. Pl. VI fio. 4).
The presence or absence of the ]un‘u'ill)l or third fossette
entails an important difference in the form of the ._w\\l-_“[
the last molar. 'When present (vide the fig. last cited), the
outline of the tum]l is still four-sided, although the 1*(*“1‘“"1
side is considerably reduced in width, and the separe ation Of
the hind barrel from the end of the outer colline is (il‘Tl“Lﬂ‘
marked by an intervening fissure. But when the l"""”"I
valley is wanting, the outline of the crown becomes triang?
the summit l‘i. the anterior transverse colline 1lIHll||" as
usual, while the outer colline is directed diagonally inwards
and 1»;1"1.(\\‘:}1\]:\‘ so as to make an acute ancle with the h'”“‘l
The result is that the summit of the erown, instead ot f being
rectangular, is V-shaped, and the posterior transverse ('U“““

1lar;
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is confluent with and undistinguishable from the outer colline,
except by the offset of the crochet, and |:~\_‘ the round or
barrel-shaped termination at the posterior inner angle., Not
a vestice even remains of the posterior outer angle. In fact,
the hind leg of the V is composed along two-thirds of its
length of the outer colline, the remaining third being made
up of the posterior transverse colline, with no mark of de-
]lI:El"'EIHHII 11('1 ween ”l*‘[ll. NU trace tlllil ll|‘|il‘1'h'h‘i:1]| or groove,
l_'ut'l'z'::[}tilliiill_‘_{' with the llfr.‘-:h'l'inl‘ fossette, is left upon the
surface of the enamel. These characters are well shown by
the accompanying figures in Pl. XVIII. fig. 7, representing
the summit of the erown in plan, and fig. 6, the same from
the inner side, in a germ of the last true molar, left upper, of
Rhin. bicornis, drawn two-thirds of the natural size: (¢) indi-
cates the anterior colline; (b), the longitudinal colline ; (¢),
the continnation of the latter, which is the homologue of
the posterior transverse colline: (d), the crochet ; (e), the
anterior barrel ; (f), the anterior basal bourrelet ; (g), the
posterior barrel ; (%), a small tubercle at the posterior inner
angle ; and (i), the vertical groove of the anterior outer angle.

Let us now examine this tooth as it occurs in Rhin, hemi-
f‘_’"fr”x. Figs, 3 and 4 of Pl. XVIL represent top and side
views of three-fourths of the natural size of an intact germ of
1!1|']"t'1 last molar, corresponding with the figs. 7 and 6 of PL
-\_Vlll. of Rhin. bicornis ; and fie. 5, PL XVIL., oives an erect
view of the outer surface. The same letters of indication
“E’l'l.“_l" the different parts. The outline of the crown in
l'i;“' 18 triangular, exactly as in the Rhin. bicornis; and the
!',"]:"" (@ and b) meet at an acute anole, _\'ii'l:liiruj the same
\"‘Ililii"i] pattern, the outer and the posterior ridges (b and ¢)
i"'lH:“vumiuu--nl in the same line without interruption; the
:N"l"'l't'alj]a:14;r] bourrelet () repeats the form ]h]’n':;t'llli'll in “j_“.
HE Pl ‘\\I“\ but is !lll;l'-" salient. The crochet (d) 1s pPro-
.Ij.“'1"~l farther forwards across the valley, and when the erect
sgure, PL XVIL fig, 4, is compared with Pl. XVIIL. fig. 6, it
s Apparent that in the former the crochet makes a more
dcute angle with the posterior barrel. The niche of the

ant erior outer angle (a) is more pronounced, and there is
41 ntercolumnar tubercle (k) at the mouth of the valley
\\'}tlf‘]] is not seen ill the _-‘\f‘:l]“-E[H qf:-'\’i“:‘a rl‘llfl." tubercle i‘_‘%
alio present in m, 3 of fie, 2. Pl. XVIL., and stronely de-
\'|‘]|-]'I‘Il i.ll the '1'_1:”_!“_4 _\.!:.Ji,]',”,‘.”_‘ ]E-_u_ o, Pl1. :\'\III-, but
‘ _i?l]J'_’ in m, 3 of fig. 1, Pl. XVI. On the whole there 18
;J‘.r:‘».-r'_;;!:]1.3*.‘-1.u‘ fT"l-\i’r;l'_w] agreement in f'wt‘jll between the last
I ':]“' of ]u‘-'»u. bicornis and Rhin. ;"'”“'frw‘f”“; the
most ’H]l\'lll]]-_\‘ difference being the considerabls greater di-
111:7}]\1"115 of the tooth in the latter, iy

The transverge valley in Rhin. hemitechus is triangular at
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its commencement, as in the penultimate, m. 2 of fig. 1, PL
XVI., and is then reduced to a narrow cleft ]i_\' the luu_]u‘lllwll
of the free end of the erochet close to the anterior barrel.
The continuation of the valley, beyond the crochet, forms an
oblong and somewhat angular expansion, rising from the
bottom of which a line of denticular points is seen, con-
nected into a l)hltl' attached to the outer colline. This
¢ combing plate’ is projected forwards parallel to the
("l‘n('ht'f, 1'(']n-;!fin;: ”it' ]l;iH«.'l‘Il :lil‘“;l\l_\' l{l‘ﬁ('l‘il](‘(l in !i.tll. I.
m. 1, and m. 2 of fig. 1, and in m. 2 of fig. 3, PL. XVL. A
similar l]i‘«f:tnllh-]l of these denticular lmmi‘- is e \hlhlte d in
m. 3 of fie. 1 of PL. XVI. When the crown is ground down
by use, the effect is to produce the appearance prese nted by
m. 3 in fig. 2, PL \'\'[ of a double crochet projected across
the valley, one of the processes representing the ordinary
crochet, and the other the ¢combing leli!r:-.‘ The constancy
of this character in running I'u'cmu-h the whole of the molars
proves its importance as a mark of specific distinetion.

In some cases, the worn pattern of the middle valley is
still more complex. A fine example of this is presented by
the last true molar of the specimen No. 22,020 of the Pa-
leontological Catalogue, British Museum, purchased of the
late Mr. Ball, and reported to have been procured from the
fluviatile l]:‘lmsil:-: of Hll' Vall ey of the Thames. The five
posterior molars of the right side are presented in sequence,
the last being in full wear; and in this tooth, besides the
crochet and ¢ parallel combing plate,” the termination of the
middle valley presents two additional processes; namely, 2
stout plate projected at right angles to the erochet, from the
anterior outer angle, and a short plate emitted from N
anterior colline, above the crochet, and directed backwards.
The valley, in consequence, presents a pattern of extreme
complexity, with plates jutting into it from three sides.'

In Rhin. bicornis, Pl. XVIIL fig. 7, the valley is of a similar
form, but its posterior wall is free ‘mw 1 ANy “combing plate,

or tende II< Yy 10 a i{:hll[lli‘ crochet. In !'m‘ . ‘mega a/, nus ‘l“
crochet of the last molar is also single, and emitted at
open angle from the posterior c-ulmn [n illustration, fi
9 of De Christol’'s plate, and f 6 and 7 of Pl IL
Gervais® Paléont. Franc. may be referred to.

An abnormal condition of the crochet in the last molar of




DESCRIPTION OF PLATE XVIIL

REINOCEROS LEPTORHINUS (R. MEGARHINUS), RHINOCEROS
HEMIT(ECHUS, AND RHINOCEROS BICORNIS.

1 and 2. Represent the two varieties of the last upper premolar,

richt side, of Rhinoceros leptorhinus ( R. megarhinus, Christ.),

referred to at page 328 of the text, in one of which (fig

there is a very pronounced basal bourrelet, while the

o\ . o v - m o~ 1
2) is entirely free from 1t. ['hese two figures have

copied from the illustrations of De Christol’'s memoir in the
Ann. des Sc. Nat. 2me. Sér. tom. vi. Zool. PL IIL, figs. 10
and 4. In both, the ‘combing plate’ (R) is seen converging di-

he plane of the crochet (T') nearly at a right |

agonally to meet 1

angle. The drawings are about two-thirds of the natural size.

Fig. 3. Represents the penultimate true molar, upper Jaw, right side,
of Rhinoceros [,;,"..‘f Y 1

nus (R. megarhinus, Christ.), two-thirds
1

of the natura size. 'Lhe section of the croc

ine from a broad base to a

ancle with the disc of the posterior c

vVery oOj

. and the figure has been

specimen is referred to at page
1 from Plate I1L., fi

stol's memoir above referred to.

copl Z

(not fig. 5, as stated in text), of De

Fig. 4. Penultimats - molar, left side, of R. leptorhinus
agarhinus), yiel nrecisely the same characters as 01

natural size and has bee

is about two-thirds of

from the ‘ Paléontol P CALTSC :' by Gervais, Pl I1., fig. o

It is referred to at

- of Rhinoceros hemitachus, two-thirds of

Fig. 5. Last upper mol

abnormal condition of the crochet

P | : 1 v
natural size, showling

The specimen is be

Thurrock, and is now in the Museum of the College of Surg

Dr. F

R. hemitechus, rather than to R.

ved to have been l‘rm-wmul from GLrays

- +thia +
o tnis o

asons for rege

torhinus, will be found at

Figs. 6 and 7. Twov

transverse cO

1

basal bou

nte i‘i(.
ln‘:vr].w:' inner ¢
- outer angle. (Dee

1 Museum
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Rhin. hematechus is presented by a specimen in the Museum
of the College of Surgeons, of which the precise origin has
not been recorded, but which is believed to have been procured
from Grays Thurrock, or some other of the fluviatile deposits
in the Valley of the Thames. It is represented two-thirds of
the natural size by fie. 5 of Pl. XVIII. In this case the
crochet forms a wall across the valley, insulating its upper
portion and connecting the two barrels. It is united to the
middle of the anterior colline, and above it, a 1‘:!I'li”"|. thri,
stout, ‘ combing plate * juts into the insulated fossette. The
general form, angular offset of the crochet, enormous coat of
cement, and details of the characters prove it to be of Rhin.
hemito 1‘{'::!5'_1
. That this peculiar confluence of the erochet with the ante-
rior barrel is abunormal in the true molar is proved by the
eéxtreme rarity of the instances which have been observed of
it in any species of Rhinoceros. Cuvier has figured one (Oss.
i'l“"-. J'n'/'u-mu'. Pl .\”[ |'l'_',‘. -]-3. i }n'llll“i!ll:li:-, ljf‘ii][_]" the
“"'/“_" specimen already referred to (supra, p. 330). I have
éxamined, in the Museum of the Faculty of Sciences of Mont-
pellier, other specimens from the Département du Gard, which
agreed with the figure of this specimen in every essential
réspect except the il‘l‘t’:_"ll];ll‘ connections of the crochet, and
”!.“-\ appeared to me all to belong to the Rhin. megarhinis
of ‘\I"ml”‘mf'l'. [f the form of the crochet, its offset, and the
::"ul'.ln :{n.|-_r1~ which it makes with the posterior colline in
‘ilill. '1'1"1 i{":i"- 2, Plate .\ V1., are ('U]‘Ill!ElT'l'(l with the same ]n.;il]f::
_\;r"J,ll[‘__I."Z_""" specimen, the differences are very obvious.
o ”\" : .] Hl“w;_uu-.- of a laf'lrIww:-rrsc-hs-l in a true mnl_:n'_h:ls. 80
=2l ‘;_'”."“1”“', been |]_:‘Wli'*‘l].' In jhv milk ]rmf:n' it 18 by no
“HE UL rare occurrence, and is often seen in those of Rhin.

l

""hl‘Niu“ b

neornas,

This appearance must not be confounded with the
; etween the crochet and the ¢ combing plate,” which
SIVeS Tise to the third fossette so characteristic of Rhin.
r’-’"’,F"f']H.uu,-c_
m

['_!'I‘_:il“iwlfl"f .\'i:"lliﬁl'iill! peculiarity iI.I the ];r:‘f true molar of
1]‘5:‘.]]:#“]""1'* fff'/ff;.v remains to be described. From Ilu-'m:n'lga-:]
ot d,. outline of 11‘“‘ crown m'}rl:m.. and the V-shaped
e Hlmu_ of the terminal ridges, if might have been ex-
ill-liz:‘r.[,*l,a’,]:tt the posteriorfossette would be ent irely suppressed,
But at the

£ie .
Tom 1ts o

bicornis and other species in the same category.
I‘.”‘.!F'lli“" angle of the hind barrel, and l]iﬁ]r:t':lit“J
defined i_““!_];:"‘f‘.}"i"‘\ifi'm in the other 15'1::_- molars, a “-'.I!,
of Ssette 18 placed close to the base of the crown. It is
' form, with a gaping rim, which is deeply

2 trianomy];

vor. v & 0bLus specimen Dr. F. has written ¢ . meqarkinus?’ [Ep.]
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emarginated behind, and it repeats, but with reduced dimen-
gions, the usual posterior fossette of the penultimate m. 2 of
e, 1, Plate XVI. The form of this fossette is exhibited by
figs. 3 and 4. h, and its relation to the other parts by the ex-
ternal view, fie. 5, k, of Plate XVIL., where a shallow and in-
distinetly defined channel; bounded on either side by a ridge,

is continued upwards upon the enamel-surface from the basal
fossette to the apex of the crown, but becoming more and
more indistinet as it ascends. This channel is the homologne

of the posterior fissure (Oss. Foss., Rhin., Plate VI. fig. 4) in
the last molar of Rhin. tichorhinus and Rhin. stmus. Un the
(in‘i‘.\'itt' side of the same figure (fig. 5, 2) a vertical oroove 18 ]
geen descending from the anterior outer notch. [n the last
molar of Rhin. bicornis (Plate XVIIIL fig. 7y, the small
tuberele (%) is the abortive representation of the rim of the
posterior fissure of fie. 3, h, of Plate XVIL.

In consequence of the basal position of the cup of the
posterior fissure in the last molar of Rhin. hemitechus, the
abrasion of the crown cannot reach it so as to form an |
insulated fossette till the last stage of use, and ordinarily it is
r of cement, so as 10 be

ibbosity. as is seen in m.

enwrapped by the very thick lay
only indicated by a protuberant
of fie. 2, Plate XVI., and less distinetly in m. 3 of fig. 1 of
the same Plate. The channel, which is continued upwards
from the cup, remains usually inconspicuous.

The last true molar, therefore, in the Gower gpecies
following characters:

bits the remarkable combination of tl
namely, a triangular crown with a V-shaped gummit, 8
two fossettes; one corresponding to the middle valle;
other to the posterior fissure ; the posterior barrel

and t'nllllll'vs.«w'al, and givine off a double erochet. Im ibs sys-

tematic relations it occupies an intermediate position between

I’Hi -‘lN. {H'-'w‘uf‘-\' :1]1!] HP(J F.H. fﬂrr')'w.u‘,‘u ,'..t-’s, :
In the description of all the molars, reforence has been ‘

made to the thick layer of cement. This dental constituent ,

is present in greater or less quantity on the teeth of all th-"

species of Rhinoceros. But in Rhin. hemitachus the 1:5;1~.~.'.5 ‘

the layer is so great as to become a3 chs . of apecifie :

importance. The proportion which it b :

enamel is best seen on the anterior barrel
Plate XVII. Tt is there partly denuded, ¢

looks as if set in a casing of cement. I
1

a1l the molars are completely enveloped b;

of cement, through which the edging of e | a
I+ is also most abundant in all the molars (
XVI. In the last true molar I r

cement is seen to form a thi
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plates of the double crochet and lining the walls of the
valley. I have ascertained that it is equally abundant in
all the molars of this species from the caves of Oreston
and Durdham Down, and from the fluviatile deposits of
Clacton, and other similar localities. In the teeth of ex-
1sting species, such as Rhin. bicornis and Rhin. stmus, the
coat of cement eracks and dislaminates. by long exposure to
the weather. This accident will account for its absence in
certain teeth of Rhin. hemitechus, in which the cement had
probably disappeared from weathering before they were em-
bedded in the matrix, When the matrix is a caleareous paste,
the layer of cement is apt to be detached from the enamel
along with it, as appears to have happened to the external
surface of the molars in the Bacon Hole specimen, figs. 1
and 2, Plate XVII. The shell of enamel is very much thinner,
In proportion to the other dental elements in this species,
E]I;m in Rhin. tichorhinus. 1In the latter the external surface
15 very rugous, while in the former it is comparatively
smooth. The difference is so considerable that in many
mstances the teeth of the two species can be distinguished
by this character alone.

De Christol has directed attention to the faet, that in
genera of the same families, the older forms have a less
toating of cement on their teeth than the newer types. Thus,
n Hipparion, the layer is much thinner in proportion than
I species of the genus Fquus, and in Aceratherivan than in
"”r""_""""'-"- The same difference applies to the Miocene
Species -»_I' Rhinoceros as compared with the modern forms.
He !;“"‘-" mngeniously attempted to give a general expression
l{*' the observation, designating the older forms Acemento-
tonies, :_!II'] the newer (. mentodontes. Without Lu'r'i-[»lill'_" the
generalization gg universally applicable, it is worthy of
1"‘1rml'l§.l]m! cement abounds on the teeth of Rhin. tichorkinus
:i_}::l-l H}:’“: stmus, and in the extinet form Rhin. hemitechus,
ur!EJ!“ It 13 r"”“]]‘”r”"i‘v'!‘['\' scanty in the teeth of Rlin. megi-
"img Hlll'l In specimens attributable to Rhin. leptorhinus.

"*{_f"'“w' Molars.—The molars of the lower jaw, in all the
“I."l"‘i"ﬁ of Rhinoceros. present { S
Uifications of
I ¢on

For

ewer and less appreciable mo-
the general form than the upper ; and they are
sequence of less avail in the distinetion of the F]Hw‘i"r.

118 Teq

- “"“-”"'A‘- would have been described. on the pres

occasio i Sof t
tl ]'] 1, with much more briefness than the upper, but for
;€ 1act that the materials for instituting a comparison be-

Ween R g :
‘I‘ ].' k. Lf"g fimus and 12, hemitochus » much more
= ”“‘."!”””' of lower jaws and teeth. than of
r, having omitteq

i

i £1] to pay sufficient attention to the cha-
LdCeY b o o . - . 3 . =
I' 0f the upper molars in 2. h;“f,w,h nus, during his journey

z2
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in Ttaly, left it as a behest to the naturalists of that country,
to supply the deficiency. But nothing adequate to the de-
mands of the subject has as yet been accomplished by them,
and there is hardly extant a single good figure or deseription
of an authentic upper molar of that form, to serve as a
standard of comparison; while of lower jaws, besides the
fioures in the ¢ Ossemens Fossiles,” there exist in the Paleon-
tological series of the British Museum se wveral fragments
containing teeth, from the Val d’Arno, furnishing the desired
means in so far as the mandible is concerned.

Figs. 1 and 2 of Pl. XIX. represent the greater portion of
the horizontal ramus of the lower jaw, left side, of R. hemi-
teeehus, containing the full series usually seen in the ad lult, of
bl_\ mn].[lh. I|ll‘ Crowns are NI “ll' st age of wear best \m ~Ii
to show all the characters, the last true molar, although
abraded, having the divisions distinet. The specimen be-
longs to the Swansea Museum. Figs. 1 and 2 of Pl XX
represent a fragment of a left ramus of equal extent, showing
the five last molars in sitw, and the <m{ tv alveolus of the
antepenultimate premolar. The wear of ‘the erowns had
advanced so far in this specimen, that the four anterior
tee 111 are "lnllll\l I{(l\\!t e H]I to a llhlf'»im dise of !\n]\ 1:‘ [h
spec imens are from Minchin Hole, and belong to t the collec-
“ll}] l)f (_‘ll]ultl‘l \\'liﬁtl.

Fig. 1 of Pl. XXT. represents a mutilated right ramus of
the lower jaw, exhibiting also the six posterior molars i st
together with a portion of the symphysial expansion.
gpecimen 18 remarkable, in showing the abnormal conditior
of two collateral teeth, for the last premolar. The crowns
are seen in the early stage of abrasion of the adult animal.
The specimen, discovered in ¢ Bacon Hole,” was ]nrn'.-:wtm-'l to
the Swansea Museum by Colonel Wood. Its dimensions are:=

Extreme
base), H

The first character that strikes the eye in the toeth of all

the three <1m:‘1m:_‘ns is the very thick layer of cement. .l”
Pl. XX. the last true molar is llnlllhll[\ encased in 13
while the other teeth are more or less denuded, thej show
by the fractured edging that this has arisen from accident.

The same appearance 1s 3»1.«-\:»1 :d by the molars of Pl. XIX.
which are still more bared. The 1;;_-,, r E,;‘ cement, thereforé;




DESCRIPTION OF PLATE XIX.

RHINOCEROS HEMITECHUS.

Figs. 1 and 2. Represent in plan and profile the greater portion of the

horizontal ramus of the lower jaw, left side, containing the full

series of six molars usually seen in the adult, in the stage of

wear best suited to show all the characters. The specimen Was
found in Minchin Hole by Colonel Wood. The figures are one

half of the natural size, and have been copied from drawing

of the original ~"ln'l‘il::r-|h executed for Dr. Falconer 1

Dinkel. (See page 340, et geq.)
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DESCRIPTION OF PLATE XX.

RHINOCEROS HEMIT@®CHUS.

Figs. 1 and 2. Represent in plan and profile the greater portion of the

horizontal ramus of the lower j:l\\'. left side, !-lt“‘-\'il\%' the five
last molars én situ, and the empty alveolus of the =\“1"P“”u]'
timate premolar. The te th are much further advanced in wear
than in the specimen shown in Plate XIX. The specimen Was
found in ¢ Minchin Hole’ by Colonel Wood, and the figures, o0&
half of the natural size, have been copied from drawings

executed for Dr. Falconer by Mr. Dinkel. (See page 4l

et seq. )
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is present alike in the upper and lower molars in very great
thickness.

Another character, equally obvious, is the very consider-
able amount of concavity in the common grinding surface of
the teeth, in the antero-posterior direction, from the ante-
penultimate premolar to the last true molar. This concavity

is much more pronounced than in the jaw of either R. tichor-
hinus or R. megarhinus, with which I have compared it; and
that it is constant in R. hemiteechus is proved by its uniformity
in the three jaws having teeth in different stages of wear,

Premolars.—The premolars agree very closely in form with
wse of K. megarhinus, the principal difference being in the
ortion which their agoregate length bears to that of the
tru¢ molars. The antepenultimate (p.m. 2 of Pl XIX.), in
horizontal section, is somewhat wedge-shaped, contracting
from behind forwards to a narrow edee, which is bent in-
wards. Tts outer surface shows the vertical groove of divi-
sion between the two crescents, and on the inner side behind
there is a well-marked niche indicating the concavity of the
posterior crescent. In R. megqarhinus, the antepenultimate

\ . it 5 : ‘
the same stage of wear is free from any «-nr]w-:-'lmlullng'

dentation. The anterior edee in the Gower specimen
18 a convex projection. The tooth agrees in the closest
manner with the Clacton tooth ficured in the ¢ British Fossil
:‘-I.:\lmn.xlin_' Cut 136, p. 363, and there referred to R. lepior-
"ug, In the ¢Bacon Hole’ specimen (fig. 1, Pl. XXT.)
the antepenultimate premolar repeats the form presented by
pm. 2 of Pl, XTX, s
: The penultimate (p.m. 3 of Pl. XIX.) has the erown ground
SOWI 10 o common sinuous dise. The indentation between
’cents forms on the outer surface a deep niche
‘,7“']_1:-I'\\“:r'f\-__ The remains of the hollows of the crescents
on the lnner side show that they were deep and Inalt]]_\‘ de-
. The crown of this tooth in . hemdtechus is congider-
smaller, hoth in the actual dimensions and relatively to
premolar, than in R. megarhinus (vide Gervais,
8 logie Francaise® (Pl. II. f'f:_'". 8).
111<_1 premolar (p.m. 4 Pl XTIX.) presents an oblong
rown, with two

’-uu]ﬂ:

. boldly pronounced crescents, which are

]'I‘-';-:\1-"‘1..{.|Wl:];]l size. It is ;Jl.\r‘~_\'=‘-1‘_\' much |;1]';‘c-|‘ ‘l‘li all its

_:;1i T'11“’I\.1”1.:11| I]:v.!lmih which 1"1"‘)'('5”1!‘,'7' 1t. ('fl]i\l'«‘l]'i'll

follewinc ,‘;,.l!_\f:‘“],L,‘lJ_“: premolar of R. megarhinus, the
1st = pomts of difference are observable :—

i “l”_" the erown is much longer in relation to the

J“"j“]"“':1];1!11::[;;’]t'ﬁ e \:1“-’1-[“]‘ in relation to the first true

= ‘. i Lo .-nr:pﬁ,i‘;,,ury_

Znd. Tha

* horn of the front crescent is much
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more t]l‘\l‘|n]n'l] md more Ht.ill\ of HI.(‘ si?.t' H!. l]lt‘ lrtmt-.'l':w‘l‘
horn, in R. hemitechus than in K. megarhinus.

As regards the first of these characters, the penultim: ite and
last |)1w'1|1u1|1\ in the latter species are nearly of equal size ;
while in R. hemiteechus there is a progressive increase in
length of crown from the antepenultimate to the last. The
difference is shown by the subjoined comparative measure-

ments.

!.\'\“'1" .

of inner

The second character is well exhibited, on compd i1
fic. 8 of Pl IL of Gervais’ ° Paléontologie > with _[’1. .\1-.
annexed. In the former the anterior horn of the cre “""l.'
in p.m. 3 and 4, and in m. 9 and 3, forms an insig r“”" 5

ted by the anterior niche on the inner side o1

lobe, 1n : 1
ey al
ge teeth; while in p.m. 3 and 4,

each and in M. = ¢

m. 3 of PL. XIX. of R. hemitechus the anterl ior horn of

wior horn.

a sweep as the pos

crescent makes as larg



DESCRIPTION OF PLATE XXIL

RHEINOOEROS 1

Fig. 1. Representsa mutilated right ramus of the lower jaw, exhibi

the six posterior molars in situ, together with a portion of the

r-_\.'lzl[ah_\'sizll expansion. The specimen is remarkable in show ! <
the abnormal condition of two collateral teeth for the last |
premolar. The crowns are seen in the early stage of

of the adult animal. The specimen was discovered in * Bacon “‘
Hole,' and was presented to the Swansea Museum by Colonel L

~ ; . s - - 1
Wood. The ficure is about one-half of the natural size and has

been copied from a drawing belonging to Mr. Spence Date.

(See pages 340 & 349.)

Figs. 2 and 3. Represent two views in profile and plan, of a fragment
ht upper maxilla with the milk dentition. The firsty
1<

second. and third milk molars are in

of the ]J
situ, and part of the |

;

alveolus of the fourth milk tooth is also seen. The specimen 18 5
I

among Colonel Wood's collections from the Gower caves, anc i
believed to have been found in ¢ Minchin Hole.! The fgure s
are about two-thirds of the natural size, and have been copit 4
X g : o .1 Qep B
from drawines executed for Dr. Falconer by Mr. Dinkel. (5% -
blance

Y Dr. Falconer was struck with the resem

of the dentition ©f 3

ll!lf_"l.,‘

which this specimen presents to a cast
and now “

Rhinoceros Lunellensis, sent to him by M. Gervais,

deposited in the British Museum. (See page 30%.)
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common consent of palmontologists has pronounced against
the value of distinetive characters, derived from the lower
molars in the genus Rhinoceros; but the differences above
indicated are so constant and well marked, that I regard
them as being of specific importance.

In the ¢ Bacon Hole” specimen (fig. 1, Pl. XXTI.), there are
two points connected with the |>J|’PIH|1:H'H‘ deserving notice.
In the penultimate (p.m. 3), the crown of which is well
worn, a distinet fossette is seen. This is unusual, and has
been caused in the present instance by the solution of a
portion of the valley between the. horns of the Jm\ivrim'
crescent. The second point is that the last premolar is
double, and re presented by two collateral tee Hi the outer of
which is at a \]whH\ lower level than the inner. The abra-
sion of the crowns of both these teeth, in 't‘i‘iiltihll to that of
the penultimate premolar in front, and of the first true
molar behind, proves that they are both of the second
and not

set,

a permanent premolar protruded excentrically along-
side of a retained milk molar.

True Molars.—The antepenultimate true molar (m. 1 of
Pl. XTX.) shows the remains of two well-marked crescents,
but being considerably worn it yields no distinctive cha-
racters, The erown is oblong, shorter than Hl'lf of the

enultimate Compared with the corresponding tooth of
_f"- m-;_rfu-f.--‘ 8 (Gervais, op. ¢it. Pl. I1. fig. 8), it is 11.:11()\\1»1‘,
I reference to the length. The penultimate (m. 2) being
1ess worn shows the anterior crescent more ]ll‘!illflllllfl'L] ; the
posterior crescent takes a ve ry ob IM[HI antero-posterior direc-
?"" ‘1\11-”\1 lobe terminating near the outer third of the
41terior crescent : and it 1"1-1:;'w.~~(~!|!.\' l:ni a small deeree of cur-
vature., The last true molar (m. 3) is the least worn of the
three, the posterior crescent being distincet from and still at
a lower leve] than the anterior crescent. Its anterior division
Presents a very pronounced horse-shoe pattern, with equal
3 The posterior division is very oblique in direction,
118 worn surface exhibits but a small amount of curve

[he crown of this tooth is somewhat longer than that of Hu-
f"“'ll]l\ll te,

limhbe
limbsg,

1
and

The dimensions of the same tooth in the same lower jaw
Yary not a little, according to the different staces of abrasion.
‘hey are all inclined a little forwards, and the length of a

]'1’\ abraded crown taken at the summit is less than that
s the _]-’d-‘“. In consequence of difference in measurement,
i from causes like these, authors are not agreed in
to the relative iJ'“]‘“H'- ns (.E' the different teeth,
ly the penultimate and last, which are the most
aver 10y P! 'i\-‘»\'.. 2.:hl.f. ”J:i‘. ;H Ir', f{‘-"}‘“,'-
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hinus the penultimate true molar is smaller than the last;
while in R. leptorhinus the last is smaller than the penul-
timate ; the latter species in his view been represented by the
Rhinoceros jaws figured by Cuvier, from the Val d’Arno, and
by the R. megarhinus of Montpellier. Brandt distinetly
mentions, on two occasions, that in R. tichorhinus the last
molar is a little larger than the penultimate. On the other
hand, Professor Owen, in the table of comparative measure-
ments between the teeth of K. leptorhinus and R. tichorhinus,
given at p. 364 of the ¢British Fossil Mammalia,’ males
it appear that in R. tichorhinus the last true molar is smaller
than the penultimate, the reverse holding with the teeth of
the so-called R. leptorhinus, with which he compares them.
But I entertain grave doubts whether the Cromer specimen,
assumed in this instance as an example of R. tichorhinus,
really belongs to that species. There are strong reasons to
believe otherwise. An undoubted specimen of a lower jaw
of R. tichorhinus,' from Lawford, is preserved in the Oxford
Museum, in which the last true molar is slightly shorter
than the penultimate. The dimensions of these teeth are
given in the subjoined table of comparative measurements.

Law R. 1 chus Mr, Gunn's'
erown of last molar, at apex S i 5T 1-751n.
' crown of last molar, below . w 8 . 1'8
f pe nultimate, below - : . 1835 in. 95 in. 1-85in
f antepenultimate, below . T 15

In R. hemitechus, the teeth increase in length, uniformly,
although not symmetrically, from the antepenultimate pre-
molar to the last true molar, and the last true molar is
ordinarily considerably longer than the penultimate. 'l“ll"l
relative proportions are best exhibited by the worn crowns of
Pl. XX. In R.megarhinus, the ratio of the length of the three
true molars to the three posterior premolars is as 6 t0 {51
and in R. hemiteechus as 6 to 4 ; the length of the whole series
being nearly equal in the two species. .

[t now remains to compare the teeth of the Gower species
with an important series of Rhinoceros remains, occurring
in the ¢ Elephant-Bed * or ¢ Submarine Forest > of the Nor-
folk coast, near Happisburgh and Mundesley, which, s0 far
as the evidence goes, constantly present well-marked dit-
ferences. The most perfect of these consist of rami of the
lower jaws with teeth. Upper molars are comparatively
yare. and such of them as have been met with have in nur,'rI
instances been dispersed. No considerable fragment oif &

* R. Etruscus.
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craninm has yet been observed, nor an upper jaw containing
many teeth., The most conclusive description of evidence to
determine the species is, therefore, still incomplete. The
best examples of these remains are to be seen in the col-
lection of the Rev. James Layton, lately acquired for the
British Museum, or that of Mr. R. Fitch of Norwich : and in
the valuable collection of the Rev. John Gunn of Trstead.
Figs. 1 and 2 of Pl. XXIL represent a fragment com-
prising the greater part of the horizontal ramus of the left
side of the lower Jaw, with the three true molars e situ, and
the empty alveoli of the three last premolars. The aggregate
length of the series of teeth is less in this specimen than in
either Rhin. megarhinus or Rhin, hemiteechus, and the pro-
portions between the teeth are different ; the relative length
of the antepenultimate, penultimate, and last true molars
}n-iu'_{' in Bhin. hemiteechus rw;n‘fy as 1-7. 1-95, and 2:2, and
in the H;:ppidnln'gh specimen 15, 1-85, and 1-8. [t belongs
to the collection of the Rev. John Gunn at Irstead, and was
found in the true J“u]'('r«‘l-]u't]. with roots of 1!'['1‘.‘-': &e.., in situ!
Another specimen from the collection of the Rey, James
Layton, now in the Palieontological series of the British
,\,h:.wum. Cat. No. 33,326, i8 a corr sponding fragment of
the lower jaw left ramus, containing the last premolar, and
”{" antepenultimate and penultimate true molars, together
with the anterior fang of the last molar in sity, The
famus is mutilated in front throuch the anterior portior

5

of the Penultimate premolar, and behind through the last
“!‘”"‘hlnlm', [t is a trifle smaller in size than the previous
SPecimen, gpq the teeth are a little more worn; but the
torm of the Ii;iw and the relative }srufn::".irms of the teeth

"“:']‘-“"'J""”‘] closely with those of the latter (Bl X X0T: Iigr. ' 3),
There are 4

: two fragments of lower jaws in the British
useum, presentoq by Mr. Pentland, from the Val d’Arno,?

*© one (No, 28.802 MSS. Palzont. Cat,) shows the upper
or alveolar Portion of the left ramus, containing the last
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premolar and the three true molars in situ. The antepenul-
timate true molar is worn low, and the last tooth is well ad-
vanced in wear (PL. XXIIL. fig. 4). In form, proportions, and
size, the teeth agree very closely with those of Mr, Gunn’s

sln(-:-inu'n. The second Val d’Arno sl,x-:-imn_-n (No. 28,803
MSS. Palsont. Cat.) contains the penultimate and last true
molars of the left ramus of the lower jaw. In form and size,
they are exactly the counterpart of No. 28 802, The follow-
ing are the comparative dimensions of the teeth in these spe-
cimens, contrasted with the same in Rlin. hemitechus.
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their other dental characters. Cuvier, in describing the
lower jaws of his species ¢ & narines non-cloisonées® of [taly,
refers to figs. 8 and 9 of Pl. IX,, representing Tuscan speci-
mens, in proof that it had seven molars below in the adult
state, the pre-antepenultimate or first premolar, which is
suppressed in the Siberian Rhinoceros, being developed ;
and he seized upon this character as a distinctive mark of
his Rhin. leptorhinus. This pre-antepenultimate, although
present in the milk (]l'l}iiiinll. 18 .“-'l[illi]'t_‘h'h‘l‘l{ in Rhin. hemi-
techus in the adult state. and it is also wanting in Rhin.
megarhinus. Thence, it becomes a point of the highest
interest to ascertain, whether it was present or suppressed
in the fossil Rhinoceros of the Elephant-Bed* of Happis-
burgh. Professor Owen has described (Brit. Fos. Mam., P.34.7)
& fine specimen, comprising the greater portion of the hori-
zontal ramus of the lower Jaw of a Rhinoceros, procured from
the ¢ Lignite Bed of Cromer, being an extension of the Hap-
pisburgl, deposit. In this fragment, which is of a young adult,
there were four premolars and three true molars. Of the
latter, two are in place, and the last emerging ; of the former,
1!"" eoli of the first remain, the two next are in place, and
the fourth or last is embedded in the jaw under the last milk
““'J”‘]'-\"]lif'}l had not yet been shed. A portion of the wall of
the jaw has been excised, and the milk tooth is seen super-
fr“l”'f"‘l to its successor. The pre-antepenultimate premolar
- 1hE‘< case had ‘h'“]'i out, but the i‘}ill;:_‘ﬁ])HH prove ]y:-_\tltill
duestion that it had been there. Professor Owen has selected
this Specimen as a standard example of Rhin. tichorlinus, for
“Omparison with g corresponding jaw of his Rhin. leptorhinus,
and he has given measurements of the two in contrast. 1
h”\'.‘ Seen the specimen in question, in Mr. R. Fitch’s col-
lection in Norwich, and both the form of the jaw and the
Toportions of the teeth conveyed to my mind the

) on that it belonged neither to Rhin. tichorhinus nor
to f.i'un, }'fn;ipf.fu-f‘fp us,

I"<‘i.'| L f\,'u- 1

irnl.:-._-\\]’

but to the same species as the specimens
a20ve described, of Messrs. Gunn and Layton, 1.e. to the
‘ l{]illlu-'u]-,m ? 4

A ,_\.u‘[
"‘!I‘--\:5|,|',,_\—
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i narines non-cloisonées’> of Cuvier, from Tus-
having the fragment now before me, T am
pressing this opinion with diffidence and reserve.
T Owen was probably influenced, in arriving at
tbove identification, by the belief that he had established
of I,"fjl,'{,-j L],':i/l T.’]H‘.' first premolar is present in the lower jaw
trary. .h: 1”]”1”:“')-*‘-_ ;{H}lfﬂ‘!ﬂ_'h_(‘m'u-r had asserted the con-
""j‘l‘."wm-ni,,“ )l:li'JZ\']l !‘m‘.--lii .\[ululmih:i : he ]L;I.-r-' given a
:t}Hw]'i\-r 1“'*‘1]:]‘.fl'li”‘!]-”[ \.]7:“ I‘“ J:;.“ ]" :’F}:i.' of the PO
in the Oxford I\l a .‘"‘“'_’ir|“-wﬂ J:i\\'l from lu‘l\\:lnl‘i!_ preserved

) useum, Thege teeth he econsiders to be pre-
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molars, and he contrasts the second with an antepenultimate
premolar (fig. 136, op. cit.), also natural size, of the Clacton
species. The difference both in size and form between the
two is assuredly very great, and if the comparison were well
founded and sound, it wounld furnish a strongly marked dis-
tinctive character of the species; but it appears to me, that
in this case this eminent palmontologist has fallen into the
error of comparing the milk tooth of one jaw with the corre-
sponding permanent premolar of another. The Clacton
tooth is unquestionably a permanent premolar of the second
set; but the Lawford jaw (figs. 128 and 137, op. cit.) contains
four teeth, presenting as it seems to me the characters of
milk molars. Without going, on the present occasion, into the

details of the evidence for this conclusion, I may state that I
have compared the figure of the pre-antepenultimate (p. 1 of
Cut 137, above referred to) with the pre-antepenultimate milk
molar of a very young jaw of Rhin. hemitechus, in Col.
Wood’s collection from © Minchin Hole,” and found them
agree in size and form, to the most minute particulars.
Brandt, with access to the rich collections in the Russian
Museums, distinetly states, in his monograph on the H”Jt'l"}‘.zl‘.l
Rhinoceros, that he had never seen an adult lower Jaw
of this species showing more than six molars, thus con-
firming the early inference of Cuvier. The definite setitle-
ment of this point, when well ascertained, will be of much
oreater importance than merely determining the precisé
number of inferior molars in an extinct species. Hence
the reference to it mow. The presence of seven lower
molars in the lower jaw from Cromer furnishes of itsel,
independently of the other evidence, strong orounds, fo my
mind, in favour of the specimen being referable to the
¢ Rhinoceros a narines non-cloisonées,” and not to “f""."
tichorhinus. It will be a remarkable fact in Geology if 1018
proved that the latter species was a contemporary ol 1‘}“'
Sub-Apennine Hlephas meridionalis, as well as of the Glacial
Mammoth.!

above was written in 1860, ‘ the
1 os of the d’Arno |
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