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3. On the Dexrrriox of Raizoceros Errvscvs, Fale. By W. Boyn
Dawrixns, Esqg., M.A., F.R.S,, F.G.S.

[Prares VII & VIIL.]

CoxTENTS,
1. Introduction. | 8. Comparative Measurements,
2. Dental Formula. G. Affinities.
d. Permanent Upper Molar Dentition. 7. Range in Space and Time.

4. Permanent Lower Molar Dentition.

1. Introduction.—The dentition of* three® of the fossil species of
Bhinoceros has already been defined, and there remains only that of
the fourth or Etruscan to complete the odontography of those mem-
bers of the genus that inhabited Britain during the Pleistocene
period. Some years ago Dr. Falconer, along with M. Lartét, had
detected in the collections of Mammalia from the Forest-bed, and
especially in that made by the Rev, John Gunn, teeth which clearly
were neither Megarhine nor Leptorhine. Similar teeth he also found
in [taly and Spain, and from their abundance in the former country
he named the animal to which they belonged Rhinoceros Etruscus.
Unfortunately its description was prevented by his sudden death ;
and the only authentic memorials consist of names attached to spe-
cimens in various museums, and of a few fragmentary notes which
were dictated to the Lev. 5. W. King, and which are printed at the
feet of these pagest. At the time of Dr, Falconer’s death there
were not sufficient materials in Britain for an accurate specific deter-
mination ; now, however, they are afforded by the entire molar series,
except the first premolar of the lower jaw, forwarded to me by the
kindness of the Rev, 5. W. Eing, F.G.5. Bpecimens from France
have also been sent me by M. Lartét ; and others have been diseovered
in the British Museum. I am therefore in a position to complete the
odontography of a species ahout which less is accurately known than
any other ranging through southern Europe.

. Dental Formula.—The number of teeth possessed by Rhinoceros
Etruseus 1s the same as that of the three species already described ;

it consists of
4 1.0 C.0 Pm. 2 3. 4 IL[]E"‘}

f T.0 C.O Pm.28. 4 M.1.2.3.’

The first premolar, if present at all, disappeared very early in life,
without leaving any trace behind—a point by which the animal may
be defined at once from all the Miocene species which have yet
been found.

3. Permanent Upper Molar Dentition.—Only two speeimens of the
Etrnscan milk-teeth have come before me :—the one a last lower
molar, in the posséssion of Mr. Fitch, of Norwich; the other, con-
sisting of the milk-molars 3 and 4, in a jaw belonging to the Rev,

D,

# Nat. Hist. Rev, 1863, No. XTT. p,i}.EJ Nat, Hist, Rev. 1865, No. XIX, P
330 ; Quart. Journ. Geol. Soe. vol. xxiii. (1867), p. 213.

t Sinee this paper was written (Oetober 1867), Dr, Faleoner's Memoirs have
been published (January 1865), in which all the memoranda bearing on the
gpecies in lis note- books are given. (Vol. ii. p. 554 of seq. )
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5. W. King, The jaw in which the former of these is implanted is
described by Dr. Falconer®. These two specimens afford insufficient
data for deseribing the milk-molars ; and therefore I will pass on at
once to the true molar series,

The upper true molars of Rhinoceros Etruscus are defined at sight
from those of any other British species by the lowness of their
erowns, the abruptly tapering form of the colles ¥, d and ¢, and the
etoutness of the guard, o, on the anterior aspect. The grinding-
surface of the crown is deeply excavated, as in the Leptorhine and
Megarhine teeth, instead of being worn flat, as in the Tichorhine ; and
the enamel is remarkable for its smoothness. For the British type
of the species I have chosen the molar series found in the Forest-bed
at Pakefield (Pls.VII. figs. 1, 2, and VIIL. fig. 4), in which all the teeth
are present except the first premolar of the lower jaw. It belonged
to a Rhinoceros rather past the meridian of life. It is covered with
a red ferruginous matrix, locally termed * pan,” which is character-
istic of fossils which have been imbedded in the Praeglacial deposits
of the east coast. The first of the premolars (PL. V1L figs. 1, 2) is
remarkable for the stoutness of the guard, o, that runs round the
anterior and inner surfaces of the crown, forming a clearly defined
step from its passage round the median collis, ¢, to its upward sweep
at the point on the anterior aspect where the anterior collis, o, joins
the lamina. Ite horizontal position up to that point is characteristie,
and defines the tooth from any of its Pleistocene or recent homo-
logues. Its antero-external angle is slightly produced. Costae 1 and
2 are slightly developed, while costa 4, bounding the tumid posterior
area, is sharp and well defined. The second premolar, pm. 3, re-
produces all the characters of the first, excepting the produection of
the antero-external angle. Tt is very much larger, and presents an
outline more nearly approaching an oblong. The tumidity also at
the base of the posterior area, n, is more pronounced. The third
premolar, pm. 4, is differentiated from the second only by its greater
size. The horizontality of the guard, o, and its height above the
emngulum, characterize the whole of the premolar series, and prevent
its being confounded with that of any other British species. The

* ¢ Rhinoceros ———. Left ramus, lower jaw, five teeth out, last true molar
not protruding, last milk-molar not dropped out, showing symphysiz and dia-
eteme ; longitudinal strie well marked ; matrix of ‘red pan’ of forest-bed well
marked. Length from anterior end of socket of first premolar (dropped out) to
end of last true molar 10 inches.” (Dictated to the Rev. 8. W. King by Dr.
Faleoner.) Dwr. Faleoner, however, seems to have made up his mind afterwards
az to its Etruscan character. See Palwont. Memoirs, vol. ii. p. 347, published
alter this essay was written.

t+ A list of the terms and letters used to identify homologous parts in the
teeth of Rhinoeeros has already been given, in the Quart. Journ. Geol. Soe.
vol, xxiil. p, 218, Without the use of some such system it iz impossble to
assign a tiue value to the differences observable between closely allied species of
the same gemus. Throughout the essays on the dentition of Rhinoceros, the
same terms and letters are uzed, so that the homologous parts in any one tooth
may be compared with those of any other. Most n% the terms are taken from
the masterly work on the Tichorhine Rhinoceros by Professor Brandt (Meém.
Acad. 5t. Pétersb. 6° sér. tom, vii.).
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height of the entrance of the anterior valley, a, above the cingulum,
18 also a point of difference. In this ecase it is worn away.
There is but little difference observable between true molars 1 and 2.
In both the guard is very strongly marked on the anterior aspect,
and is represented, more or less, by a line of small obtusely pointed
cusps passing across the anterior collis, d, and the posterior, e. In
the first true molar it is not obeervable on the inner aspect of o, but
it blocks up the entrance into the anterior valley, a; while in the
second it is visible on the former and absent from the valley-entrance.
In both it is present on the inner base of ¢. The entrance of the
anterior valley, a, is wide, the posterior combing-plate, &, is very
large. The third collis, e, is notched and cuspless, as in the Mega-
rhine and Leptorhine teeth, The two anterior coste, and especially
the second, k 2, are strongly marked ; and the posterior area, =, is
excavated, and inclines very much inwards as it approaches the
grinding-surface of the erown ; at the point, however, where it joins
the cingulum it is tumid. A ridge sweeps round the bottom of the
laming, and connects costa 1 with costa 4, These last two points
are highly characteristic. The last true molar (P1. VIIL. fig. 4), which
is about half worn, is remarkable for the great width of its valley-
entrance, and for the great development of the posterior combing-
plate, &, which passes across the valley and is fused to the anterior
collis, ¢/, and thus insulates the head, ¢, of the anterior valley, a.
The guard, o, 1s very stout on the anterior aspect of d, and is repre-
sented by a line of cusps at the inner base of the latter, Thé pos-
terior valley, b, iz a faint depression behind the median collis, e,
cirenmseribed by a cuspless ridge of enamel homoelogous with the
third collis, 7, in the upper molar series.

In the Rev. 5. W. King's collection there are several isolated teeth
belonging to the Etruscan species, and all obtained from the Forest-
bed on the east coast. A right upper true molar 3* reproduces all
the characters of that which has been just deseribed. Two premolars
also eorrespond exactly with the third premeolar of the Pakefield
jaw, while the third, or the first premolar (Pm. 2) of the right side,
18 remarkable for the development of an accessory combing-plate.
Its posterior eollis is notched and cuspless. The entrance of the
anterior valley and the cingulum are situated respectively (52 and
(-48 inch from the base of the crown. Among the teeth of Rii-
noceros forwarded to me by the Rev. John Gunn, is a small right

* R. Efruscus, Fale. ; syn. K. lepforkinus, Cuv., pro parte, F. fickorkinus aue-
torum. Last true molar, upper jaw, right side, half-worn, and presenting the
distinetive characters of the species. The imperfect pit (puwits) at the base of the
posterior inner angle is developed exactly as in the specimens from the Val
d'Arno, and as in a specimen from Malaga with which 1t was confronted. The
enamel still is thin, and the outer surface is marked by very fine, parallel,
closely appressed grooves. The tooth differs from the ordinary charaeter chiefly
in having the plate which is thrown off from the posterior barrel continued
acrose the valley so as to form a bridge between the anterior and posterior
barrels, izolating a portion of the transverse fissure into a round hele. This
character is rare among the Rhinoceroses. (Dictated to the Rev, 8. W. Kimng by
Dy, Faleoner, 13th December, 1561.)
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upper molar labelled by Dr. Faleoner “ the penultimate.” It belonged
to an animal in its full prime, and agrees exactly with the first
npper true molar figured. In Mr, Fiteh’s collection also, in Nor-
wich, there is a first upper true molar, together with one too much
worn to have its posifion in the jaw accurately determined. In the
British Museum there is an Etruscan left upper true molar 2, which
was formerly in the Layton collection. The black ferruginous matrix
which adheres to it proves that it was obtained from the Forest-bed,
while its waterworn condition shows that it has been exposed to the
waves of the sea. It was therefore most probably obtained from the
Norfolk or Suffolk shore, or perhaps may have been dredged np from
the bottom of the German ocean off that coast. It agrees in every
respect with the true molar which 1 have described above. This
list comprises all the Etruscan upper molars from British localities
which have passed through my hands.

I will now pass on to the consideration of the teeth of Rhino-
ceros Ftruscus from foreign loecalities. In a collection of Mammalia
in the British Museum, obtained by M. Bravard from Perolles, are
two teeth described in his catalogue as those of the Tichorine species ;
they belong, however, beyond all doubt, to the species under con-
sideration. The one, a left upper true molar 3 (I, VIIL fig. 5), agrees
in every respect with that of the j * Jaw from Pakefield. The entranﬁe,
however, to the anterior valley is rather wider and and more open.
The other is a left premolar 4 (Pl VIIL fig. 2), very much worn,
that probably belonged to the same animal as the last true molar.
It presents all the characters ascribed above to the premolar series,
To M. Lartét I am indebted for evidence of the occurrence of the
species in a second locality in France, afforded by a first premolar
(Pm. 2), half worn, from the Pleiocene beds of Etampes (P1, VIII,
fig. 1). The entrances of the two valleys, a, b, are situated high
above the cingulum. The guard, o, is very stout, and especially on
the anterior aspect, and is removed from the -::mgulu:u by at least
0-3 inch. It sweeps round from the antero-external angle of the
tooth as far as the apex of the postero-internal, and forms a pedestal
from which the two colles, d and ¢, gradually taper npwards. The
external lamina, /, is tumid, and the second costa, k 2, is strongly
marked. It presemnts one character not observable in any British
specimen, in the insulation of an accessory valley by two combing-
plates, k ; as, however, they spring from the anterior wall of the
second collis, ¢, they cannot be considered homelogous with the an-
terior combing-plate, g, so characteristic of the Tichorhine species,
in which the latter imvariably springs from the external lamina.
Both are therefore posterior combing-plates, &, A second specimen
sent by M. Lartét is a premolar 3, from Velay; it agrees with the
description of the corresponding tooth from Norfolk in all points,
except the great size of its posterior combing-plate, which is bounded
by a waved line of enamel.

The remains of the species are more abundant in Italy than any-
where else ; and there are several jaws and teeth from that countr+
in the Museums of Oxford and London. In the British Museum

——
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there is a fine upper true molar 1 (PL VI1L figs. 3 «, 3 &) from the Val
d’Arno, which is but little worn, and therefore belonged to an ado-
lescent animal ; as compared with the English specimens it is re-
markable only for its smaller size. The guard, o, is represented on
its inner aspect by a line of cusps passing aeross the second collis, e
and blecking up the entrance of the anterior valley, «. In the same
museum, also, there is a plaster cast of a skull containing five out of
the six teeth. The first premolar presents the same feature as that
deseribed in the specimen from Ktampes. The two posterior comb-
ing-plates have insulated a portion of the anterior valley, as in PL
VILL fig. 1 ; and there consequentlyappearon the worn crown-surface
three izslands of enamel®, In the Oxford Musenm there is a frag-
ment of the maxillary bone containing premolars 3, 4, and true
molars 1, 2, brought from the Val d’Arno by Mr. Joseph Pentland.
The teeth are very much shattered, with the exception of the first
true molar. They present all the characters of the Etruscan species.
This specimen is highly impregnated with iron, and has been derived
from a sandy matrix. From the same deposit are preserved the
teeth of Elephas meridionalis, B, antiqguus, and Hippopotagius major ;
and its fluviatile or lacustrine origin is proved by the presence of a
large species of dnodont., Evidence also is afforded by an upper
jaw of the animal found at Malaga, and now preserved in the British
Museum, that the animal lived in the south of Spain., The teeth,
which consist of the whole molar series, except premolar 4, agree
exactly with those which have already been deseribedt.

4. Permanent Lower Molar Dentition.—The lower molar series
(PLVIL. fig. 3) of Khinoceros Etruscus is easily distingnished from that
of the Megarhine species, with which it is associated on the Cromer
shore, by the possession of the following characters :—The teeth are
much smaller and the unworn crowns are much lower. In the true
molars also, the guard, o, before and hehind is much more strongly
marked. In true molars 1 and 2 it frequently crosses the base of the
posterior area, %, and disappears in the median groove, 7, and is
always represented more or less by a line of tubercles. This cha-
racter is strongly exaggerated in the premolars, in which there is a
similar prolongation of the anterior guard backwards to meet the pos-
terior in the middle of the median groove, i. The enamel structure
throughout is also rougher than in the Megarhine teeth, As com-
pared with the Leptorhine and Tichorhine species, it is differentiated
by the presence of the guard, o, on the external lamina, by the low-
ness of the crown, the thickness of the enamel, and by the absence
of coste from the rounded anterior area, m. The finest specimen
that has passed through my hands consists of the two rami that
belong to the same animal as the upper molar series from Pakefield,
They contain five out of the six molars, premolar 2 only being absent.

* The remains of this speeies in the British Museum have now been largely
increased by the aceession of all the type specimens in the possession of the late
Dr. Faleoner.—January 1863,

t Desecribed in Dr. Falconer's notes, Paleont. Mem. vol. ii. p. 854.

t Described by Dr. Falconer, vol. ii. p. 360,
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The lett ramus (Pl VIIL. fig. 3) shows the typical molar dentition.
Many other lower jaws of the Etruscan species have also been ohtained
from the Forest-bed ; one left ramus in the possession of Mr. Fiteh,
of Norwich, was considered by Professor Owen* to belong to his Lep-
torhine species. Its correspondence, however, with other jaws which
are indisputably Etruscan, place its determination beyond all doubt,
although the only teeth 1t presents are the last milk-molar and the
germ of the true molart. In the Norwich Museum there is a right
lower ramus, which belonged to an old adult, and a last true molar,
both of which were obtained by Miss Gurney from the Forest-bed.
In the Geological Museum at Lambn&ge there are also two rami
that contain four out of the six molars, and belonged to an animal
in the prime of life. They were found in the same locality as the
preceding, by Miss Gurney. A left lower ramus containing the trme
molar series was forwarded to me by the Rev. John (Gunn, whieh
had been named by Dr, Falconer Rhinoceros lepiorhinus of Cuvier.
Its characters, however, read by the lhight of discoveries since his
death, show that it really belongs to Rhinoceros Etruscus. There
are also a few specimens in Britain of the lower molars of Rhinoceros
FEéruscus from foreign localities, consisting of a lower jaw from the
Val d’Arno in Mr. Pentland’s collection at Oxford, and some isolated
teeth from Perolles in the British Museum. None, without excep-
tion, that have passed through my hands, present any deviation
from the characters which have been aseribed above to the lower
molars of Rhinoceros Etruseus.

8. Comparative Measuremenis.—The measurements taken at the
base of the crown in inches and tenths are uniform with those of
the preceding essays on the Tichorhine, Megarhine, and Leptorhine
dentition. They are—

1. Antero-posterior, taken along the outside of the crown.

2, Antero-transverse, taken across the anterior lobe of the tooth.

3. Postero-transverse, taken across the posterior lobe of the tooth.

A comparison of the measurements of the Etruscan teeth with
those of the Pliocene and Miocene species will show the difference
of size existing between them,

Tanre or MEASTREMENTS.
Upper Molar Series.

Species, | Locality. | Tooth.) 1. | 2. | 3.

( (| Pm. 212414 162

Pm. 31-48 20 2403

: ' Pm. 4 jl'ﬁ i2-16 [2-15
' M. 1 |I-75 EE'E 2.2

Rhinoceros Etruscus | | Pakefield, Lowestoft............ 4 | iI[. % iIITB ‘_ﬂ Z16
| M2 |18 24522

M.1 18 (238 212

' Pm. 3 (145 (2:05 206

4 | | Pm. ﬂ[l*i""? 1-49 [1-66

* Brit. Foss. Mammals, p. 381, t Bee Faleoner's note, § 2.
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Species.
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Locality. Tooth| 1. | 2. | &
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]r'[i::f:ﬂnﬂ, Ville-Franche d ﬁ.a—_: Pm. 4162 293 21
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Lower Molar Series.

Lm:aI.[t;r.

I Species, Tooth. 1. | A [
i | fle_ﬂ-l'l’iﬂh‘ﬂ 108
I ' Pm. 4142 1-13 1122
M.1 [140(12 153
| M2 173 126 124
| M, 3 (175 la-18
| Rukefeld ooveviecnd | 315 100 113 130
| | M. 2 [1-F211-25 3]
. AL 1 (159 119 1-3 |
Rhinoceros Etruseus £ | Pm. 4145 (1-13 1-22 |
| [ Pm. 3185610 11 |
: 21111.451'—1:':-.11} 05 |
n r.: = ) EF
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i | 35 185 ... 105
, P Ga ot
E:Jl;. '3.3,|‘19 072 ﬂ‘gg
: ! ; 5 . 31:55 1021
[ Rhm{ﬁmrf’ﬁﬁ%ﬂmmer'{ Miocene, Darmstadt....... 4 [ Pm. 4108 118 1-25
A M. 1 185 1-25 145
| ‘ M. 2 1:99 145 152
{ | M. 3 (185 138 125
- {|Pm. 106 155/ ...
| Em.2[12 0880
.8 ol | Pm.314 09515
"a“iﬁthg::{m 1nEIS 1 | Miocene, Darmstadt............ 4 /Pm. 4 145 11 (141
1 P oerrairan M. 1 [16b {111 {1-15
M. 2 1195 1'25|1'25
- | v M.3 16 11 103
| ; Pm. 2 105 053 072
| | Pm. 312 078 0:88
Rhinoceros Simor- | | or Pm. 4 154 03 085
‘ Sl gl BETIE, s ke e M. 1 142 1-95 !ﬂ'ﬁﬁ
| || ML 2 (145 09810
| \| M. 3 |I‘48 Il}'ﬂ‘ 0-92

6. Affinitiecs.—The Megarhine and Leptorhine Rhinoceros present,
as we have seen in the preceding essays®, dental characteristies
which are now shared among the living and widely divergent species ;
the Etruscan, on the other hand, points rather backwards than for-
wards in time, and its dental characters are represented only by the
millk-teeth of some of the Rhinoceroses that lived afterits extinetion,
The teeth of the genus Rhinoceros may be divided into two distinet
classes, characterized severally by the height or lowness of their un-
worn ¢rowns, and especially in the ease of the upper molar series,
To the high-crowned or hypsodontT division belong all the living
and all the Plioeene and Pleistocene species, with the exception of
Rhinoceros Etruscus and perhaps B. pachygnathus of Pikermi. To it
also belong all the Rhinoceroses from the Sivalik Hills, The typieal

# Nat. Hist. Rev. 1865, No. XTX. Quart. Journ. Geol. Soe. vol. x3iii. p. 227,
t tdas=height, ddois—=tonth,
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hypsodont dentition reaches a maximum of development in the R.
tichorhinus, R. platyrhinus, and R. simus. To the second or bra-
chydont® division helong Rhinoceros Ktruseus and all the Miocene
species both of Furope and North America, the only exception
being presented by those from the deposit in the Sivalik hills, which
seems to me by no means of indisputable Miocene age. Into this
group also falls the remarkable hornless Rhinoceros, the Aeerothe-
viwm incistvwm, This form of tooth, so universal in Miocene fimes,

is preserved now only in the r_leudu,nus teeth of the recent and fﬂﬁ‘ﬂl
gpecies. We have therefore to compare Hlwnoceros Efruscus with
Miocene rather than Pliocene or Pleistocene members of the genus ;
and so closely does it approach some of these that an isolated tooth
gould hardly be determined with absolute certainty if the locality
were unknown. All its characteristies oeeur in an intensified form,
but are not altered in any essential point. It differs from the Rhi-
noceros of Auvergne only by the greater complexity of the anterior
valley, by the larger development of the posterior combing-plate, and
by the more slightly defined guard on the inner aspect of the pre-
molar series. In the latter species, however, the first premolar,
pm. 1, is persistent, so that it presented the normal molar formmula
of the placental mammals. The exact geological horizon of this
species is very obscure. It was derived, according to M. Gervais't,
from the * psendo-plioeéne d’Issoire,” and is the same as the R,
elatus of the Abbé Croizet, and has even been referred to the B. me-
garhinus of M. de Christol. The Rhinocecos brachypus, Lartét, from
the Miocene of Ville-Franche d’Astarae, in Auvergne, has also four
persistent premolars. It diverges from the Etruscan species in the
following points :—The guard on the inner surface of the true molars,
which is merely sketched out in I, Efruseus, is fully and strongly
developed ; the strongly impressed guard in the premolars on the
posterior area, and in the true molars on both areas; the posterior
combing-plate is not so strongly marked, The crowns of the
premolars are worn flat, while those of the true molars are ex-
cavated ; but this may possibly be a mere peculiarity of the indi-
vidual. In the lower molars of the same animal the guard is far
more strongly impressed on both areas, and especially so in the pre-
molars, and is very pronounced on the inner aspect of the anterior
eollis, which it traverses diagonally. The dentition of R. Simor-
rensis, Lartét, from the same locality as the last, presents the fol-
lowing points of difference :—In the upper jaw the guard is more
strongly impressed on the true molars, more shghtly on the pre-
molars. The lower jaws, however, of the two animals are identical
in form. Premolar 1 is present in both, being very small rela-
tively to the other teeth, and a mere representative of a departing
strueture. All the teeth are very mnch smaller. The Riinoeeros
FEtruscus 18 more or less allied to all these in the form of its teeth :

but its closest E‘I.].].‘,T 13 the hornless Rthinoceros of Darmstadt, the
Acerotherivm incisivum of Kaup (= K. ineisivus, Cuvier). The Iﬂttl?l'
however, is defined by the large incisors and by the persistence of

* Bpayis=short, ofois = tooth. t Paléontologie, p. 59,
VOL. IXIV.—FART . i



2148 PEOCEEDINGS OF THE GEOLOGICAL % CIETY. [Jan. 2,

premolar 1. The guard round the inner bases of the premolars is
somewhat stouter, but at the base of the posterior area is less deve-
loped. The posterior combing-plate in the last upper true meolar
does not insulate the head of the valley. In the lower molar series
there iz not the shightest trace of a guard. With these exceptions
the teeth of the twa species resemble one another so closely that 1t
would be impossible to determine the separate molars of the one
from those of the other. These points of difference are also found
in K. Schleiermachert, from the same locality; but in addition the
teeth of the latter animal are rather higher, and the third costa
is more strongly marked on the posterior area of the premolar series.
The second apper true molar of the Efruscuan species bears a re-
markable resemblance to the last upper milk-molar of the Megarhine ;
so close, indeed, 1s this that for a long time I elazsified an isolated
tooth in the British Museum with those of the latter species, the
only difference observable between them being the slightly thicker
enamel, and the slightly more massive form of the Etruscan toeth.,
The same mistake, however, could not happen in the case of the
milk-teeth of any other recent or fossil species; for the differences
are so strongly marked that they need no mention in this place.
Thus the permanent molar series of K. Efruscus is closely related to
several of the Miovene species, and especially to that of A -erothe-
rium tncistvum ond A, Schlviermacheri, the ouly exception being that
one of the teeth is represented in the milk-dentition of Ehinoceros
megarhinug ; we are therefore compelled to admit the Miocene cha-
racter of R. Etruseus. 0Of the three other Pleistocene species,
Rhinoceros tichorhinus, the most modern of them, stands in close rela-
tionship with the R. simus of India, while . megarhinus and R.
leptorhinus of Owen are closely related to the bicorn Rhinoceros
of Sumatra. The Etruscan species, on the other hand, stands aloof
from all these, and is to be viewed as the last representative of a
Miocene type that lingered on into the first stage of the Pleistocene
period, its peculiar adult dentition being found in none other of the
Pleistocene species ; and with it the hypsodont form of tooth universal
n the Miocene of Europe became obsolete,
7. Range in Space and Time.—I have now, in conclusion, briefly
1:1:: review the range of the species in space and time. It has not yet
been proved to have existed in Germany®, nor has it been found
elsewhere in any deposit of clearly Postglacial age. It wandered
over the Italian portion of the Pliocene continent along with Elephas
meridionalis, B, antiquus, Hippopotamus major, and Khinoceros me-
garhinus. Thence it passed northwards, together with the great
bulk of the Italian Pliocene fauna, into France, and westward into
Spain, and advanced as far north as the low-lying country that now
forms the bed of the Géerman ocean, where it occurs in the Pre-
glacial forest of the Norfolk and Suffolk shore. Its abundanee

* The animal from Faxland, near Carlsruhe, deseribed and figured by Her-
mann von Meyer under the name of B, Merki, is considered by M. Lartdt to
belong to the Etruscan species. If this determination be true, the range of ths
enimal must be extended to the valley of the Rhine.
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in Italy proves that its headquarters were in that country. No-
where 1s it associated with any of the animals fitted for living in a
severe climate. As the temperature of Preglacial France and
Britain became lowered at the approach of the Glacial epoch, it
retreated southwards, and most probably made its last stand in
Spain and Ttaly. There is not the slightest trace of its ever having
coexisted with Rhinoceros tichorhinus, which was its representative
in the Postglacial European fauna that, favoured by the cold, passed
southward over the Alps, at least as far as Rome. There has always
been considerable doubt as to the exact correlation of the Italian
Pliocenes with the Postglacial deposits of France and Britain, be-
canse of the great probability that while animals capable of living
in a northern climate dwelt in those countries, a southern fauna
inhabited Italy. This point has lately been settled by the dis-
coveries of M. Caselli #, who has proved that the Cave-Hy®na and
(Cave-Bear, the Mammoth, and Glutton passed southwards and
established themselves, to say the least, in the midst of the Italian
Pliocene fauna. We have therefore the means of knowing that
the great ossiferous deposits of the Val d’Arno are of Preplacial
age, hecause they contain animals exeluzively of a southern type.
Even in Ttaly we have no proof that the Etrnscan Rhinoceros was
living at the time of the irruption of the Postglacial mammals.

In the following table I have represented the range in time of the
four fossil Rhinoceroses found in British Pleistocene deposits, that
their value in classification may be seen at a glance.
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EXPLANATION OF PLATES VII. & VIIL
{All the Figures ave of the natural size).

Prare VII.

Fig. 1. Crowns of left upper Molar series, except m. 3. Pakefield. Nat. size.
2. External laminz of the same specimen, natural size.
3. External lamins of left lower Molar series, except pm. 2.  Pakefield.

Prare VIII.

Fig. 1. Right upper Premolar 2. FEtampes. M, Lartét,
2. Inner view of left upper Premolar 3. Pérolles. Brit. Mus.
3 a. Inner view of left upper true Molar 1. Vald'Arno.  Brit. Mus.
o b, External lamina of &n same.  Thidem.
4. Crown of right upper Molar 3. Pakefield.
5. Crown of left upper Molar 3. Pérolles. Brit. Mus.

* Correspondance de Rome, May 5, 1867,
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Postscrier.—The ¢ Palwontological Memoirs * of Dr. Falconer, pub-
lished a few days after the reading of this Essay before the Society
(Jan. 8, 1368), contain notes on Rhinoceros FEiruscus, and many
beautiful plates of jaws and teeth for the most part from Italy
(vol. ii. p. 354368, pls. 25-29). With the sole exception of the
terminology being d}ﬂerf-nt Dr. Falconer’s definition of the species 1s
identical with my own, In the same work also there are Essays
on the three other species of Rhinoceros found in Great Britain,
which (if the name R. anfiguitatis, Blum., be substituted for R.
tichorhinus, Cuvier, K. hemiteechus, Fale., for R. leptorhinus, Owen,
and R. leptoriinus, Cuvier, for K. megarhinus, De Christol) differ but
very slightly from those which form the series of which the memoir
on . Etruseus is the conclusion. The difference is merely one of
names ; and the conclusions arrived at independently of each other

feb. 29, 1568,

- e

JANUARY 22, 1868,

James Trubshaw Johnson, Esq., Mining and Civil Engineer, :
Lichfield, Staffordshire, and Stephen Brown Dixon, Jun., lsq.,
Pewsey, Wilts, were elected Fellows.

The following commuuications were read :—

l On the SpeeroN Coay. By Jomx W. Juop, Esq.. F.G.5,, of the
Geological q'l'-l[‘"i’[-"j of England and Wales.

CoNTEXTS.
I. Introduction.
1I. Bibliography of the subject.
ITI. General description of the Coast-section at ""~1:|!“=n=tun
IV. Is the Speeton Clay the equwalmt of the Ganlt?
V. Classifieation of the beds constituting the Speston Clay.
A. Upper Neocomian,
B. Middle Neccomian.
C. Lower Neocomian.
D. Portlandian.
E. Upper Kimmerdge.
F. Middle Kimmeridge.
G Lower Kimmeridge.
VI. Conclusion.

Appendix A. Table showing the verfical distribution ol the fossils of the
Speeton Clay.
B. Notes on the distribution of some of the Speeton-Clay fossils.
(. On the economic products of the SBpeeton Clay.

I. IsTRODUTCTION.

[ the attempt to study the Neovomian formation as developed
in this eountry, my atfention has been directed for some years past
to the series of beds in Yorkshire which since 1829 has been known as
“‘the Speeton Clay.” T have found that, although a very great variety
of opinions had been expressed concerning the age of this formation,
but little had been done towards working out in detail the true
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