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ABSTRACT - This paper deals with the Hispanotherium matritense (Rhinocerotidas) remains from the Miocene site
of Coreoles (Guadalajara, Spain}, which constitutes the largest sample of this species recovered from a single site.
Some gkeletal elements are described for the first time for H. matritense. This new material allows us Lo corrobora-
le the synonymy of several genera of Iranotheriina (Caemeniodon and Begertherium), previcusly defended by some
authors. This synonymy is also supported at specific level for Caementodon oettingenae, Begertherium grimmi,
Begertherium tekkavai and Begertherium borissiaki.
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RESUME - Les restes de Hispanotherium matritense (Rhinocerotidac) du gisement miocéne de Cdreoles
(Guadalajara, Espagne) sont étudiés ici. Ils constituent 'échantillon le plus complet de cetle espéce dans un méme
gisementl. Quelques éléments post-crinicns sont décrits pour la premigre fois pour H. matritense. Ce nouveau maté-
riel permet de confirmer la synonymie de certains genres d'fronotheriing (Caementodon et Begertherium), aingi que
la synonymie au niveau spécifique de Cuementodon oettingenae, Begertherium grimmi, Begertherium tekhayai et
Begertherium borissiaki.

MOTS-CLES: SYSTEMATIQUE, RHINOCEROTIDAE, MIOCENE MOYEN, ESPAGNE.

RESUMEN - En cstc trabajo sc estudian los restos de Hispanotherium matritense del vacimiento Mioceno de
Carcoles {Guadalajara, Bspafia), que constituyen la mayor muestra de esta especie en un sola yacimiento. Se des-
criben, por primera vez en H. mairifense, algunos elementos esqueléticos. Este nuevo material confirma la sinoni-
mia de varies géncros de Iranotheriine (Camentodon y Begertherium) defendida por algunos autores. También se
propone la sinonimia a nivel especifico para Caementodon octtingenae, Begertherium grimmi, Begertherium boris-
siaki vy Begetherinm fekkoyal,

PALABRAS CLAVE: SYSTEMATICA, RHINOCEROTIDAE, MIOCENO MEDIO, ESPANA.

INTRODUCTION Order CARNIVORA

Psendailurus quadridentatus
In 1982, Alférez et al. studied the global context of Pseuduailurus sp.
the Miocene site of Céreoles (Guadalajara, Spain), Amphicyon major
which is placed within the Lowcer Aragonian, cor- Plitocyon armagnacensis
responding to the MN4 of the Mein’s {1975) biozo- Martes cf. pusilla

nation. From then on the macromammals from
Céreoles have been studied in different papers
(Alférez et al. 1980; Maldonado et al. 1983; Alférez Order ARTIODACTYLA

et al. 1988; Maldonado & Alférez 1988; Moya & Coinotherium miocaenicum
Alférez 1988; Van der Made & Alférez 1988; Iiigo Cainotherium sp.

1993, 1994) obtaining the following faunal list: Dorcatherium crassum

Maries sp.



Triceromeryx pachecol
Procervulus dichotomus
Eotragus artenensis
Hydropotopsis sp.
Bunolistriodon lockharti
Bunolistriodon latidens

Order PERISSODACTYLA
Anchitherium corcolense
Hispanotherium matritense
Protaceratherium platyodon
Phyilatillon naricus

Order PROBOSCIDEA
Gomphotherium angustidens

Order PHOLIDOTA
Teutomanis sp.

Order TUBULIDENTATA
Oryeteropus sp.

Among this macromammals, the perissodactyls
are very abundant (61%), with 654 specimens
identified as Hispanotherium matritense. A
second species of rhinoceros, Protaceratherium
platyodon, is also present at Cércoles, but only
represented by a few elements (Ifigo 1994).

Remains of H. matritense so far known from
Spanish, Portuguese and French Miocene locali-
ties mainly refer to dentition (Prado 1864;
Crusafont & Villalta 1947; Zbyzewski 1952,
Hernandez-Pacheco & Crusafont 1960; Cerdefio &
Alberdi 1983; Antunes & Ginsburg 1983; Alberdi
et al. 1985, Astibia 1985; Ginsburg et al. 1987,
Cerdefio 1989, 1992a, 1992b).

The present study of Céreoles remaing provides a
better knowledge of the anatomy of H. matritense,
and a good idea of the morphological and metrical
variation within a single population. These new
data allow us to discuss anew the controversial
synonymy of several Asian “elasmotherines”,
Caementodon, Begertherium and Beliafevina, sta-
ted by seme authors (Antunes & Ginsburg 1883;
Ginsburg et al. 1987; Cerdefio 1989, 1995; Pro-
thero et al. 1989), while others support their gene-
ric status (Fortelius & Heissig 1989; Fortelius
1990).

The systematic classification of thiz group of
Miocene rhinocerotids follows Cerdefio (1995),
considering them as Subtribe Iranotheriina
within the Tribe Rhinocerotini.

MATERIAL AND METHOD

The studied material from Céreoles comprises 14
mandibular fragments, 13 dental series, 118 iso-
lated teeth and 5192 postcranial elements. The ite-
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mized list of these remains ig detailed in the Ph.
D. of one of us (Thigo 1993}

They have been directly compared with other
European material of H. mairitense, as well as
some Asian “elasmotherines”, completed with
bibtiographic data (Borissiak 1938; Beliajeva
1971; Heissig 1972, 1974, 1976; Antunes &
Ginsburg 1983; Ginsburg et al. 1987; Fortelius
1990).

Our methodelogy follows basically that of Guérin
(1980), but scaphoids, unciforms and lateral meta-
podials have been measured after Cerdefio’s
{1989) criterion. For the astragalus we have cal-
culated the indexes of depth and asymmetry of
the throclea after Alférez & Ifigo (1990).

Statistic parameters for the remains from
Céreoles are presented in tables 1-27, and detai-
led dimensions of each specimen can be checked
in ITfiige {1993). Abbreviations used in tables are
the following:

Anat: anatomical. Ant: anterior. Art: articular surface. B:
breadth. I: diagonal. Dx: deciduous teoth. Dis; distal DL: dis-
tance between astragalar lips. DP: depth. F: facet. H: heigth. I:
ineisor. L: length, M: molar, Max: maximal. Mdl: medial. Min:
minimal. P: premolar. Pos: posterior. Prox: proximal. Han:
range. Sust: sustentaculum, Tub; tuberosity.

SYSTEMATIC PALAEONTOLOGY

Order PERISSODACTYLA Owen, 1845
Family REINOCEROTIDAE Owen, 1845
Subfamily RHINOCEROTINAE Owen, 1845
Tribe RHINOCEROTINI Owen, 1845
Subtribe IRANOTHERIINA Kretzoi, 1943

Genus Hispanotherium CRUSAFONT
& VILLALTA, 1947

Hispanotherium matritense (PrADO, 1864)

Synonyms
1952 Chilotherium guintanelensis. Zbyszewsky.
1971 Begertherium borissiaki. Beliajeva.
1972  Coementodon oeitingenae. Heiasig.
1974 Hispanotherium grimmi. Heissig.
1974 Beligjevina tekkayni. Heissig.
1978 Hispanotherivm alpani. Sarag.
1980 aff Aceratherium platyvodon. Boné et al..
1989 Regertherium grimmi. Forteling & Heissig.
1989 Begertherium tekkayai. Fortelius & Heissig.

Holotype - Right M® Crusafont & Villalta 1947 (Fig. 1).
Stored in the Musee Geominero (Madrid, Spain).

Type locality - Puente de Toledo (Madrid, Spain).

Geographical distribution - Western Europe (Iherian
Peninsula and France) and Asia (Turkey, Pakistan and
Mongaclia).
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Corenles H. matritense B, grimmit B. tekkayuai’ B, borissioki B eaneasica® [C. oettingenae”
N 2 1 2 1 2
EHan 18.6-21,3 (207121 20-22
L Mean 19.95 (17.3) 20.5 19 21
Pl
N 2 1 2 1 2
Ran 15.5-20.4 23-23 17-18.5
B . Mean 15,45 15.2 25 25 18.25
N 3 7 2 1 1 2 1
Ran 23.2-25.4 (19.13-35.7 27-20 28-30
A Mean 2427 24.97 28 234 a0 28 23
5 091
P3
N 4 5 2 1- 1 2 1
Ran 28.2-329 25.8-32.4 34-38 31-82
B Mean 31.05 23.08 368 313 24 a5 28
8 (A
N 1 7 1 1 2 1
Ran (2541315 33-34
. Mean iz 28.06 26 41 335 26
P;l
N 4 g 1 1 2 1
Run 38.3-40.2 34.2-40.2 35.5-37.5
A Mean 33.42 I7.52 40 45 36.5 35
= 0.7y
N 3 ki 2 1 1 2
Ran 35.3-37 23.5-326 30-38 34-34
L Med 35,93 30.08 23 30.2 40 34
8
P"
N 2 9 2 1 1 2
Ran 39,7-42.6 {39,51458.3 50-52 33-37
B Mean 41.15 43.88 | 51 4118 45 35
N 3 0 2 1 2 1
Ran 38.2-44.7 33.9-51.8 34.6-39.2 47-57
.  Mean 41 41.69 6.9 15 47 a4
e
N 3 11 1 1 2 1
Ran 49.2-544 45-52.2 47-51
B Mean 52.63 48,81 6.7 53 45 42
N 3 13 2 1 1 1 1
Ran 44-47.5 38.7-52.6 42-45
L Mean 458 47.48 43.5 42 (523 B0 43
MS
N 5 12 L 1 1 2 1
Ean 16.8-51.4 415.3-60 4044
B Mean 4922 52.23 a3 52 38 44 45
& 2.09
N 3 3 1 1
Kan 44 7-48 42-52.3 41-56
L Mean 4517 46.36 419.66 53 44
Ml
N 3 8
Ran 45.8-50 39.4-52.3 47-58
B Mean 47.23 45.9 53.33 - .
N 3 2 1
Ran 50.6-54.6 49.1-52.1 53-81
I Blean 521 50.6 57.66 - 43

TABLE 1 - Comparative dimensions of the upper teeth of I7. mazrifense from Corcoles. References: 1, Heissig 1976. 2, Forteliug 1350,
3, Beliajeva 1971, 4, Borissiak 1938, &, Heissig 1972, Dimensions comparées de la denture supéricure de T, matritense de Cérenfes.
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Cércales H. matritense B. grimmit B. tekkayait B. borissioki® B. caucasica”
N &
Ran 13.2-17.6
L Mean 1458
5 1.56
I]
N 51
Ran £.8-8.1
B Mean 7.35
8 016
N 2
Ran 28.5-30.3
L Alean 29,4
L. (M)
Ran 17.2-19.5
B Mean 18.35
N 4
Ran 19.8-20.0
L Mean 229
8 287
I: {F}
N 4
Ran 13-15.8
B Mean 14.12
3 1.46
N 4 7 1 2 2
Ran 21.5-25.8 13.8-255 20-20 24.24
L. Mean 24 21.9 25 20 24
i 8 1.91
IS .
N 5 7 2 2
Ran 15.5-16.9 14-20 - 16-16 16-17
B DIlean 16.32 15,84 15 16.5
3 0.48
N 12 10 2 1
Ran 26.7-81 22,3-28.3 28-28.9 26-27
L Mean 29.18 24,49 28.4 26.5 26
g 1.27
Pﬂ
N 12 10 2 1
Ean 17,8-21.5 174-20 21.4-21.7 18-19
B Mean 18.71 18.77 215 185 14.5
1] 1.12
N 18 2 1
Ran 32.3-33.5 25.6-25.6 27-31
L Mean 32,95 27.86 28 30
3 0.56
Pl
N 5 18 2 1
HRan 22-23,1 214-28.3 {22)-24
B Mean 22,56 22.1 23 20
S 0.49
N 7 13 2 2 2
Ran 36.,1-40 26.6-38.6 33-39 35.8-38.8 35-37 35-39
L Meaan 38.3 33.45 a6 37 38 385
g 141
L‘II
N 10 13
Ren 22.6-25.6 20.6-27.8 22-24 28.5-25.1 2 2
B DMean 24,26 2401 2266 24.3 25-25 29-43
s 1.08 28.4 25 225
N & 11t 2 1 2
Ran 42.2-44.6 29,342 (403-48 42.2.48.7 46-48
L Mean 43.18 41.67 44 444 33 46
S 0.9
L
Y 7 2 1 1 9
Ran 22.25.9 24.6-29.7 24.21 24-24
O Mean 2499 . 2,21 27.5 284 23 24
b3 ©1.23
N 15 1 1 1
Ran 45-47,2 A6.4-459
L Mean 46.22 39.71 45 4589 48
M. 1.26
N 5 17 2 1 1
Ran 24 8-2R 5 24.9-28.4 26-29
B Mean 25.24 26.7 7.6 27.3 a7.3
s .44

TABLE 2 - Compa-
rative dimensions
of the lower teeth
of H. matritense
from Cércoles. Re-
ferences in table
1. Dimensions
compnrées de lo
denture inférieure
de H. matritense
de Céreoles.
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. TABLE 3 - Comparative dimensions of
Céreplas H. matritense B, grimmi’ B. iakkayai* the milk dentition of H. mafritense
N 13 1 from Céreoles. References n table 1.
Ran 19-25.1 Dimensions comparées de {a denture de
L Mean 22.43 25 lait de T matrilense de Cércoles.
= 1.94
o
N 12 1
Han 14 4-19.6
B Mcan 17.36 20,5
5 1.62
N 2 3 . 2
L Ran 253275 21.7-28.1 29-30
Mean 2654 2377 205
DZ
N 4 3 2
B Ran 25 3-36.8 13.3-23.8 27.8-31.6
Mean 25 83 171 207
5 .71
N 1
L Ran 31.3-33
Mean 33.4 - 32.15
n:l
N 2 1
B Ran 30.2-32.7 32.8.38.4
Mean 3145 15.8 35.22
N a =)
L Ran 33-39.5 34.8-38.6 34.9-40
Maan 38.9 36.3 36.87
D'i
N 2 3
E Ran 35.6-3% 253-38.5 8.1
Mean 37.3 257 40.585
N 12
Lian 158.2-17.6 11.68-16.4
L Dean 1535 13.71
= 1.37
Dl
N 12
Han 3.2-8.2 7.1-3.6
R Mean 874 841
E .54
N & 2 2
Ran 21.1-26.6 21.7-23.5 23-24 20.4-24 6
L Mean 2223 22.6 233 23
& 1.66 '
I
N 8 2 2
Ran 11.4-15.7 13.3-14.2 14-15 12.1-15.7
B Mcan 1243 13.%5 145 14.34
1.35
N ] 2 1
Ran 31.1-34.5 32.4-33.5 28.2-48.2
L Mean 32.24 32.95 34 33.28
b3 1.23
I
N 12 3 1
Ean 15.2.19.6 15.8-1%.5 14.2-18.6
B Mean 16.23 16.37 18 17,29
s 1.18
N 5 3 2
Ran 34.2.37.4 30-35.6 358-34 0.5-35.6
f: Mcan 35.8 3347 s 33.71
3 1.32
D-‘
N & 3 2
Ran 18.1-21.7 15.1-20.3 21-31 16.8-20.8
B Mean 123 1589 21 14,46
3 128

Type stratigraphical level - Middle Miocene, Middlc
Aragonian, MN4b.

Stratigraphical distribution - Middle Miocene to Upper
Miocene, Lower Aragonian to Lower Vallesian.

Diagnosis - Small rhinoccerotid with one nasal
horn, maybe with sexual dimorphism. Subhip-

sodont jugal teeth, with very much cement and
protocone constricted. Upper premolars with clo-
sed median valley, Secondary folds of the enamel
developed. I: like small tusks, with sexual dimor-
phism in size. Posteranial skeleton slender, with
the McV reduced, not functional.



Description - Anterior tceth (Tab. 2; Fig. 2). It is
mainly represented by lower incisors. The L. are
chisel-shaped and their root is antero-posteriorly
flattened. The smallest ones seem to be DIi. The 1z
are gmall tusks with two different sizes due to
gexual dimorphism. It is surprising the lack of T!
taking into account the great number of incisors
recovered at Corcoles. The presence of this tooth
in H. matritense is proved by the specimens reco-
vered at Tarazona {Spain) (Astibia 1985).

Deciduous teeth (Tab. 3; Fig. 2) - The upper milk
teeth have an ondulated ectoloph. The internal cusp
are united on D', There is a great variation on the
development of the secondary folds. Three speci-
mens (Co-689, Co-3192 and Co-3888) have a small
tubercle of enamel at the entrance of the median
valley. The protoconc of the D¢ is constricled. The
lower milk teeth show the posterior valley V-shaped
and the D: have the anterior one U-shaped. The
external groove is well marked only on D:. The para-
lophid is bifureated on I: and Ds (excepting D= Co-
3186}. The I and one D: (Co-3159) have a fold on
the metalophid. On three D: (Co-881, Co-218 and
Co-4330) the metaconid projets backwards, and it
cloges the posterior valley on Co-218.

Permanent teeth (Tab. 1, 2; Fig. 2) - The jugal
teeth are subhipsodont with somewhat wrinkled
enamel, and they have much cement on the walls
and valleys. The upper teeth present an ondulated
ectoloph. P1 has developed only the protoloph.
The median valley on the premolars (P%-P*} is clo-
sed, and there is a narrow lingual groove which
differenciates the two lingual cusps. The crochet
is strongly developed on P and M, bifurcated on P?
(Co-4949), and one or two cristae are present on
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the molars. All the molars and one P? (Co-5441)
have the protocone constricted, as well as the
hypocone on the M! Only some P* and P* have a
glight lingual cingulum. On the lower tecth, the
external wall presents a well marked ridge on. the
protoconid, and the labial groove is deep. The pos-
terior valley is V-shaped. None has the entoconid
well delimited and the metaconid is constricted on
three Ps (Co-31956, Co-3198 and Co-3225). Some
gpecimens present a smooth lateral cingulum at
the trigonid.

Posteranial skeleton - In a general sense, the
studied bones arc medium-sized and slender; they
are narrow related to their thickness (antero-pos-
terior diameter).

Atlas - There is only one specimen whose dimen-
sions are: Greatest breadth articular surfa-
ce=107.6. Greatest height=105.9. Foramen bread-
th=42.1. Foramen anferior heigth=54.1. Foramen
posterior heigth=62.

Scapula - There are three fragmentary speci-
mens with the following mean dimensions:
Breadth of the neck=28.95. Depth of the neck=

- 85.9. Depth of the tuber=98. Breadth of the arti-

cular surface=53.2, Depth of the articular surfa-
ce=67.5.

Humerus - Only one proximal fragment and
several distal ones, which don’t allow further com-
ments.

Radius (Tab. 4) - It presents a deep and wide
concavity for the insertion of the biceps braquial,
The humeral articular surface forms a marked
crest. On the posterior face, the proximal uinar
facets are fused.

Prox Traphysis Dis Dis art
RADIUS L B DP B DP B n B Dp
Cérooles
1 9 a 4 4 4 2 4 4
Min 69.7 54 287 31 71.3 52 64 3348
Max 84.1 59.3 47,2 37.1 7.2 57.2 689 383
Mean 2941 78.61 56.46 43.78 33.63 7495 546 66.45 36.7
3] 6.08 4.18 8.75 9.25 3.5 3.33 561
H. motriiense .
N=1 (318) 75.8 57.2 47.3 345 704 493 B0.4 347
B. grirumi!
A 3 5 4 4 2 3 3
Min 305 79 57 46 (30) a3 52 36
Max 330 96 63 58 k1) 93 (58} 146}
Meun 317.5 B6 50.4 514 345 88 nd 41
B vaurasica’
2 2 2 2 2 2 2
Min 320 80 44 32 88 41 76
Max 330 81 46 37 68.5 41 78
Mean 325 505 45 4.5 689 41 &0
C. nettingenas®
N=1 &0 78

TABLE 4 - Comparative dimenzions of the radius of £f. matritense from Céreoles. References in table 1. Jimensions compardes di

radius de H. matritense de Cérenles.




Prox art Dis art
SCATHOID H B Dr B Dp B DP
Carenles
N 10 b 7 [ 9 4 4
Min 468 39.7 51.3 38.8 334 28.7 441
Max 57 43.8 583 43.3 416.3 38 45.4
Mean 51.93 42.02 56 40.668 39.9 34.82 44.63
3 3.51 1.58 2.66 1.7 3.54 4138 0.56
IT. mutrifense
3 2 3 1 2 1 2
Min 39.1 3541 56.4 32.2 (23} 40.9
Max a9 A 58.1 28.5 39.7 338 45.4
Mean 481 377 57.33 35,85 28.45 44 .65
B grimmi!
N=1 67 50 71 51 15 30 -
B. coucasica!
N=1 51 - 63 - - -
O neltingenas”
N=1 44 a6 57 - - - -

Ulna - There is a unigue proximal fragment uni-
ted to the radius. Several distal fragments show
that the radius- facet is separated from the pyra-
midal-facet for a narrow surface which articulates
with the semilunar.

Scaphoid (Tab. 5; Fig. 1} - The proximal facet iz
sub-triangular, with a very pointed medial apex,
and quite raised posterior border, giving a great
concavity to the facet. There are two medial facets
for the semilunar, the upper one runs along the
proximal border.

Semilunar (Tab. 6; Fig. 3) - The radius-facet is
very convex and stretches backwards over the dor-
sal face, slightly concave. There is not a clear limit
hetween this one and the ulnar-facet. On the late-
ral face, the inferior facet for the pyramidal is long
and projects backwards beyond the level of the dis-
tal unciform-facet. Both distal facets form a strong
ridge between them, and that for the magnum is
long, reaching the posterior border of the face.

Pyramidal (Tab. 7) - The proximal facet for the
ulna iz trapezoidal in outline. The antero-external
face is higher than wide. On the medial face, the
upper facet for the semilunar is a narrow band,
hardly devcloped on some specimens, and the
lower facet is long.

Pisiform - The two articular facets are triangular
in shape and concave-convex, similar in size, and
united at a right angle. The external face of the
bone is quite flattened.

Trapezoid (Tab. 8) - Anterior face clearly higher
than wide, except on Co-1568, roughly squared.
The scaphoid-facet is trapezoidal, and that for the
Mell is pear-shaped.

FIGURE 1 - Scaphoid (L) of H. matritense from Céreoles {Co-
104}, a. Distal view. b. External view. e. Proximal view, a. Vue
distale. b. Vue externe. a. Vue proximeale.

TanLE & - Comparative dimen-
sions of the scaphoid of H. matri-
tense from Cdreoles. Reforences
ntahle 1. Dimensions comparées
dir seaphotde de H. matritense
de Céreoles.




SEMILITNAR H B pr H ant
Carcoles
v & 10 18 17
Min 35.1 KEN 52.8 a5
Max 41.7 40.6 583 46
Mean 39.3 a7.19 56.4 41.08
g 2.13 2.69 1.72 3.07
H. mafritense
N 4 5 4 4
Min 5.4 (31.3) 0.7 37.3
Max 358.9 41 55.8 44
Mean 36.6a 37.04 2280 399
B, caucasica’
N=1 - 43 60 43
O aettingemae’
N 2 2 2
Min 38 A 48
Max 38 {35) 48
Mean 38 325 48,5 -

TABLE 6 - Comparative dimensions of the semilunar of H.
matritense from Coreoles. Reforences in table 1. Dimensions
comparées du semi-luncire de H. matritense de Cdreoles.

Magnum (Tab. 9; Fig. 4) - It also has the anterior
face higher than wide. Medially, the trapezoid
facet is triangular and usually shows a deep ren-
{rant at its anterior union with the McII-facet.

Unciform (Tah. 10; Fig, 5} - The two preximal
facets are united at an obtuse angle. That for the
pyramidal is very convex, and it can be projected
postero-laterally, without reaching the lateral bor-

der. The disto-lateral facets do not show clear

limits between them.

Mcll (Tab. 11; Fig. 6) - The proximal facet is very
convex antero-posteriorly and scmewhat concave
transversely. On the medial face, there is a trape-
zium-facet whose development 1is varied.
Laterally, the magnum-facet is long and distally
proiected at its posterior part, while the Melll-
facet is only developed anteriorly. The diaphysis is
triangular in section. The distal articulation for
the first phalanx has a subrectangular outline in
distal view, and the median keel is slightly mar-
ked.

MecIII (Tab. 12; Fig. 6) - Both proximal facets
forms a high crest between them. Laterally, both
facets for the McIV are well separated, the poste-
rior one being or not united to the magnum facet.
The diaphysis is trapezoidal in seetion. The distal
articulation has its proximal berder very convex.

MelIV (Tab. 13; Fig. 6) - The proximal facet, for the

PYRAMIDAL fad B o
Céreales
11 14 15
Min 384 33.1 321
Max 45.8 3487 39.3
Meun 41.88 35,54 35,63
5 2.79 1.8 1.58
I matritense
N ] 4 5
Min 33.5 29 27
Max 48.3 fiti] a4
Ilaan 10.65 3441 30.21
B. grimmit
N=1 35 24 a7

B coucasica’
N=1 45 42 37

C. pettingenas’
N 2 2 2

Min 37 3z 24
Max a8 a6 27
Mean 38 34 255

TABLE 7 - Comparative dimensions of the pyramidal of 1.
matritense from Céreoles. references in table 1. Dimensions
comparées du pyramidal de H. matritense de Cdreoles.

unciform, is triangular in shape, and it forms a
continuous articular surface with that for the
McV, very convex. The diaphysis is rather bended,
and has a triangular section. The distal facet is
triangular outlined in distal view, and posteriorly
the unevenness between both halves is greater
than on the Mecll.

McV (Tab. 14; Fig. 6). It is a small and rounded
reduced metapodial, with a large facet for the
unciform bended at a right angle. On the medial
face, there is a rectangular, concave facet for the
MeclV.

Patella (Tab. 15) - It is thomboidal outlined, with
a strong proximal apex, and very convex anterior-
ly.

Tibia (Tab. 16) - The tibial spine is high, with a
deep and narrow central groove, An articular sur-
face for the patella runs along the anterior rim of
the medial femoral facet. Distally, the astragalus-
facet extends posteriorly.

Astragalus (Tab. 17; Fig. 7) - The trochlea is well
characterized by its indexes of depth and assime-
try (Alférez & Thigo 1990) whose mean values are
22 57 and 113.5, respectively. The trochlea is
separated from the distal articulation by a narrow
groove, but the 36.4% of the specimens have the
internal lip joined to the navicular-facet. On the

FIGURE 2 - Hispanotherium matritense, Cércoles, Guadalajara, Spain. 1. Co-253, left radius, posterior view. 2. Upper series of a
same individual rhinoceros, occlusal view, (A} right, Co-4943, P Co-4942, P% C-4937, P¥; Co-4940, P*; Co-4935, M?; Co-4939, Mz (B)
laft, Co-4945, P Co-4944, P Co-4941, P%; Co-4838, P, Co-4834, M= Co-4936, M. 3. Co-212, right lower serics (P:-M.), oeclusal view.
4, Co-204, left I: of a male individual, véclusal view. 5. Co-198, right I» of a female individual, ocelusal view. 6. Co-1109, right man-
dibular fragment with Da-Ds, acclusal view. 7. Co-3188, right mandibular fragment with Di-Ih, occlusal view, I. Radius gauche, vue
postérienre. 2, Série supérieure d'un méme individn, vue occlusale, (4) droite (B} guuche. 3. Séric inférieure gauche, vue occlusale 4.
I: gauche d'un individu male, vue occlusale. 3. I droite d'un individu femelle, vue occlusale. 6, Fragment mandibulaire droif, vue
occlusale. 7. Fragment mandibulaire droit, vue occlusale. Fig. 1x 0.6 Fig. 2-5 x 0.75. Fig. 6-7 x L
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FIGURE 3 - Semilunar (R}
of H.  malritense from
Céreoles (Co-1018). A. Ex-
ternal view. B. Proximal
view. C. Anterior view.
Semi-luncire (1) de H.
matritense de Céreoles A
Ve externe. B, Vue proxi-
male. C, Vue antérienre.

TRAPEZOID H B DF
Cércolas
14 13 16
Min 21.4 185 20.2
Max 29.2 24.4 7.6
Mean 26.45 21.64 33.92
3 251 1.82 28
H_ matritense
N 4 3 3
Min 23.4 192 31.6
Max 273 221 36,8
Mean 25.02 20.5% 534,43
B coucasica’
N=1 26 22 a7
C. oettingenae®
N=1 24 18 26

TABLE 8 - Comparative dimensions of the trapezoid of H.
matrifense from Cércoles. References in table 1. Dimensions
compardes du trapézoide de H. matritense de Céreoles.

posterior face, the inferc-external and internal
facets are united. The astragalus Co-534, has the
internal facet projected 'supero-internally. The
supero-external facet for the caleaneum projects
distally. Both distal articular surfaces form a
smocth crest.

Calecaneum (Tab. 18; Fig. 8) - The tuber 13 long
and has a strong unevenness. The sustentaculum
is at a right angle with the longitudinal axis. On
the cxternal face, there are strong rugosities
along the distal cdge and under the beak. The
supero-external facet for the astragalus 1s bended
at an almost right angle, smoother on Co-1042
and Co-4327, and it presents a long distal projec-
tion. The internal and inferc-external facets for
the astragalus are fused. There exist a tibial-

MAGNUM H Liart 1 B np
Cérenles

N 5 K 11 4

Min 46.5 44 29.9 67.6

Max 42.8 48.5 38.1 79.%

Mean 47..58 4571 § 33.81 §2.45

= Q.71 1.58 3.18 5.3
H. matritense

N 2 i 1 1

Min 40.8

Max 484

Mean 44.6 30 318 T0.2
B grimmi’

N=1 55 aT 42 a2
B, coucosice’

N=1 42 (2R 28 76
2. oettingenae”

N=1 41 - 28

TABLE 9 - Comparative dimensions of the magnum of I
muatritense from Cércoles. references in table 1. Dimensions
compardes du magnum de I1. matritense de Corenfes.

UNCIFORM H B DP max | DP anat
Chrcoles
22 17 7 7
Min 333 4.8 52.5 43.6
Max 45.2° 59.1 78.9 6.4
MMean 398 50.48 68.99 54,13
g 274 3.52 8.26 5.18
H. matritense
3 2 1 1
Min 32.3 35.7
Max 35.9 46
Mean 3463 43.73 38.5 412
B. grimmi’
N=1 43 56 i B0
B. carcasicn
N=1 40 57 63 -
C. pettingenae”
N=1 dd - - .

TABLE 10 - Comparative dimensiong of the unciform of H,
matritenze from Corcoles. References in table 1. Dimensions
compuarées de l'inciforme de H. matritense de Céreoles.

facet, but there ig no fibular-faccet on the lateral
side. The distal articulation for the cubeid is tri-
angular and concave-convex.

Cuboid (Tab. 19; Fig. 9) - The anterior face is
higher than wide. The calcaneum-facet projects
posteriorly and laterally; the astragalus-facet pro-
jects posteriorly forming a peak. On the internal
face, the anterior facet for the ectocuneiform is
separated from the distal articulation by a small,
hardly differenciated, surface for the MtIIl. The
posterior concave part of the navicular-articula-
tion forms a strong crest with the posterior facet
for the ectocuneiform, which is large and conecave.

Navicular (Tab. 20; Fig. 10) - The proximal facet
is subrectangular. On the external face, the ante-



FIGURE 4 - Magnum {R) of I
mutritense from Céreeles (Co-96).
a. Proximal view. b. External view.
¢. Distal view. d. Iaternal view. a.
Vue proximale. b, Vue externe. o
Vue distale, d. YVue interne.
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rior facet for the cuboid i3 semicircular, and can be
united (66% of the specimens) or not to the poste-
rior one. Distally, the ectocuneiform-facet forms
an obtuse angle with that for the mesocuneiform,
and it is separated from the entocuneiform-facet
by a narrow neck.

Ectocuneiform (Tab. 21; Fig. 11) - The proximal
and distal facets are triangular in shape, with a
deep and wide re-cntrant on the external side.
The MtIlI-facet is concave-convex, and its poste-
rior apex projects distally. On the internal face,
the posterior facet for the MtIII is larger than the
anterior one.

Mesocuneiform (Tab. 22) - Both proximal and
distal facets are triangular outlined. The former 1s
concave, although very slightly on the specimens
Co-733 and Co-1183. The facet for the MtII 1s
saddle-shaped. 'The development of the ectocunei-
form-facet varies. There is a large entocuneiform-
facet, which is in contact with the distal facet on
Co-734 and Co-937. ‘

MLIT (Tab. 23; Fig. 8} - The proximal facet is tri-
angular outlined, and it presents a double curva-
ture, transversely concave. The ectocuneiform-
facet is large, and may be connected with the
proximal facet (54% of the specimens). Laterally,
the anterior facet is flat and only articulates with
the ectocuneiform; the posterior one differenciates
an inferior subfacet for the MtIIl. The diaphysis is
bended medially, and it is triangular or rounded

FIGURE & - Unciform (L) of H. matritense from Cércoles (Co-
1022). A, Anterior view. B. Distal view. C. Proximal view. A
Vue antérieure. B. Ve distale. O, Vue proximale.

in section. The distal facet for the first phalanx is
anteriorly convex, and subrectangular cutlined in
distal view.

MLIIT (Tab. 24; Fig. 6) - The anterior edge of the
ectocuneiform-facet presents a short cxternal
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Prox Prox T Diaphysia Dis Diz . art
Me II L B DP B B DF B B DF
Céreoles
1 7 5 11 ] 5 2 4 7
Kin 24.3 338 183 233 I19.1 308 283 28
JUEY 314 403 238 295 24.1 33 316 33
Mean | 1387 27.81 3782 | 21.16 25.98 21.62 31.65 30.15 30.13
5 2.96 2.56 1.41 1.63 212 102 1.72
I, matritense
N 4 i 4 53 6 5 2 3
Min 122 (26.1] 204 16.7 126 24 264 23
Iax 1445 [28.8) (27.3} 26.9 22.3 (29.5) 7.7 314
MMaan 130.5 29.22 24.5 - 24 83 15.8 27.12 27.05 DE.26
B, grimmi
N 3 -3 4 3 3 2 3 3 3
Min 144 37 28 28 28 17 32 29 24
Max 162 40 35 33 34 17 43 6 41
Mean | 151.3 38.33 33 30.3 30.23 17 36.33 31.66 36.66
B. caucesica’
N=1 148 23 36 32 18 - 33 30
Prox Daphveis Dis Dhis art
Me III L B P i DP B B ne
Céreoles
N 1 14 3 [ 5 ki 5 &
Min 48 32.6 334 175 44 5 381 32
Max 232 43 42,1 187 54.2 16.6 49.2
Mean 171.5 46.57 38.23 37.02 13.32 49.29 41.88 35.55
8 3.8 3.53 3.83 0.83 377 3.29 3.08
E matritenss
N 2 3 8 7 & 2 2 2
Min 1541 35.9 26.9 27.1 12.5 37 33 28.5
Max 155.8 45.5 36 43 1h.5 3907 341 29
Mean 154.95 | 39.75 30.75 33.03 14.15 38.35 33.55 28.75
B. grimmi’
N 2 5 5 5 3 2 2 2
Min 168 15 36 {36) 17 50 41 36
Max 170 48 40 a7 19 51 42 37
Mean 169 45.6 39 36.6 13 50.5 41.5 38.5
. caunasicn’ ’
Nz 168 46 38 38 21 49 - 38
Prox Diaphysis Dix Dis art
Mec IV L B DP B DP B B P
Cércoles
N 2 6 8 4 4 2 8 i
Min 129.8 33 31,8 25,3 16,9 33,8 20,3 30
Max 1384 40 35,7 28 21 40 26,2 35,8
Mean 134,15 37,3 34,01 26,82 | 18,78 35,7 32,38 | 32,27
%) 2,87 1,68 1,24 2,04 2,16 1,79 2,02
IT matritense
N 2 5 5 5 53 3 3 3
Min 115.3 30 28,7 25 (27.5) 26,1 23,4 247
Max 121.8 32,5 32 (28,5} | (30 30 28 (26}
Mean 120,55 31,36 | 30,26 29 28.62 7,97 25,4 25,4
B. grimmi}
N 2 3 3 2 2 2 2 2
Min 140 33 a4 27 16 36 30 31
Max 144 36 36. a7 17 36 30 31
Mean 142 34,33 | 35,33 a7 16,5 36 30 51
B. coucasicat
N=1 137 23 35 28 20 35 a5 85

TABLE 11 - Comparative
dimensions of the Mecll of H.
matritense from Coreoles. Re-
ferences in {able 1.
Dimensions comporées do
Melf de H. matritense de
Cércoles.

TanvLe 12 - Comparative
dimengions of the McITI of F.
mafritense from  Cédreoles.
References in  table 1.
Dimensions comparées du
Melll de H. matritense de
Cdreoles.

TapLe 13 - Comparative
dimensions of the MeIV of H.
mautritense from Céreoles.
References 1o table 1.
Dimensions compardes da
MelV de H. matritense de
Coreoles.



MOV H B DP
Céreoles
T 2 3 3
Min 285 25 18.2
Max 28.6 26.6 21.1
Mean 28.55 25.97 20.07

TABLE 14 - Dimensiona of the MceV of H. matritense from
Corcoles. Dimensions du McV de H. matritense de Céreoles.

255

PATELIA H B npE
Cérrales
3 4 10
Min 87,7 it (31,2}
Max 70,1 768,58 39,5
Mean 60,13 73.47 26.9
8 1.46 2.08

TABLE 15 - Dimensiens of the patella of H. mairitense from
Chreoles. Dimensions de la rofule de H. matritense de Cdarcoles.

Prox Diaphysis Dis Dis arl,
TIBIA L B DF B DF B or B or
(éreales . .
N 1 1 1 1 P 5 2 4 TARLE 16 - Comparative dimen-
I\"{in ggg Ei'? ;gﬁ ?{1}4 sions of Lhe tibia of H. matriten-
%{:.;cn ] 56 o7 196 14 a0 5376 TZJ 5’6_4 s Jf_mm Cé_rcules.‘ References in
g ) 467 449 | table 1. DMmensions compardes
du tibiz de . matritenac de
Cireales.
Mad Dis Dis art
ASTRAGATTS H B DoF DL B B P
Céreales
11 17 14 14 16 17 15
Min 63.4 63.5 43.3 42.3 58 57.2 37
Nax 69 75 akd - 49.6 503 668 451
Meuan 66.21 T0.28 418,65 16.93 64.21 £1.35 40.45
f 2.11 211 3.74 2.563 3.25 2.4 2.15
H, muotritense
10 ) ] 10 8 9 3
Alin (52.3) 61.6 - 34 (81.8) (56) (52 (30
Max 69.3 4.8 494 47 8 682.3 396 42.2
Mean 59.09 65.96 40.52 42893 8589 54.82 35.5
B grimmi’
N 7 ) ¥ & 7
Min 65 72 51 B2 34
Max 7 =05 il 76 46
Mean 73 T8.5 55.71 - - 7075 43.14
B. caucasica’
N= 58 e - - 69 43
. TABLE 17 - Comparative dimen-
C. aettmg%me“ 5 N 3 5 sions of the astragalus of H. matri-
Min 53 54 52 30 tense from Cdreoles. References in
Mazx 57 82 56 a5 table 1. Dimensions comparées de
Mean 55.5 80.5 - - 55.5 30.5 Fastragale de H. malrilense de
Céreoles.

zone more convex, well differenciated by an
inflexion point. The lateral facets for the MtIV are
well separated by a wide depression. The section
of the diaphysig is subtrapezoidal. The distal facet
is limited anteriorly by a well marked transversal
groove. This facet is nearly flat on the antericr
face, less convex than on the McIII.

MtIV (Tab. 25; Fig. 6) - The proximal epiphysis
has a very developed external tuberosity. The
cuboid-facet is roughly rounded or triangular cut-
lined, and it may present a postero-lateral re-
entrant. Both MtIIl-facets have similar size, and
they are well separated. The section of the dia-
physis is subtriangular. The first phalanx facct
has a subtriangular distal cutline.

Central phalanx (Tab. 26} - The great number of
specimens from Cdreoles allow appreciating ana-

tomical differcnees to separate the anterior pha-
langes from the posterior ones. Similarly to the
extant ungulates, we infer that the most robust
specimeng correspond to the fore limb, and the
most slender ones to the hind limb, modifying
what is proposed by Cerderio (1993} from the
material recovered at La Retama site (Cuenca,
Spain}.

The first phalanges are higher than wide. On the
posterior ones, the proximal facet presents a
smooth and short central groove, which is net
appreciated on the anterior phalanges.

On the third anterior phalanges, the proximal
facet occupies almost the whole proximal face,
while the posterior phalanges have a relatively
smaller facet, laterally bounded by large wrinkled
zones. In addition, the posterior face is somewhat



concave on the anterior phalanges, and flat on the
posterior anes.

Lateral phalanges (Tah. 27) - They can he grou-
ped in two samples after their size. We deduce the
largest ones can correspond to the fore limb, since
the metacarpals are larger than the metatarsals.

Following the distal articulation of the metapo-
dials, we know that the first external phalanges
are much turned to the central digit than the first
internal phalanges. This characteristic is reflac-
ted on the morphology of the distal facet for the
sceond phalanx. On the digit IV, the postero-exter-
nal apex projects proximally, and the surface is
concave-convex following the diagonals. On the
contrary, on the internal phalanges, the posterior
border of this facct is straight, and the curvature
is mmuch smoother.

On the second phalanges, the morphology of the
praoximal facet correlates with the distal one of the
firet phalanges, and so with the digit to which
they correspond. The specimens of the second
digit have a concave facet, while these of the four-
th digit have a concave-convexe facet, with a poin-
ted postero-external apex.

FIGURE 7 - Astragatus (R) of H. mairitense from Céreoles (Co-
113). a. Distal view b. Antlerior view. ¢. Internal view. d.
Postericr view. Astragale, o, Vue distale. b, Vue antérieure. c.
Vue inferne, d. Ve postérieure,

FIGURE 8§ - Calcaneuwm (L) of H. matritense from Coreoles {Co-
1184} a. Inlernal view. b, Anterior view. a. Vue interne. b. Ve
antérienre.

FIGURE 6 - Hispanotherium matritense. Corcoles, Guadalajara, Spain. 1. Co-170, right Mecll, external view. 2, Co-1050, leff Mclll,
posterior view. 3. Co-1045, right McIV. medial (A) and posterior (B} views. 4, Co-4269, right McV, anterior view, 5. Co-649, right
pisiform, external view. 6. Co-548, left MtIV, medial view. 7. Co-539, left MtIIL, posterior view 8. Co-3908, right MtII, anterior view.
9. Co-1050 and Co-569, lefi, McIIl and MclV, proximal view. 10, Co-3908 and Co-548, left MtIII and MtIV, proximal view. 1. Mell
droit, vie externe. 2. McIll pauche, vue postérieure. 3. MelV droit, vies inlerne (A} ef aniériewre (B). 4. McV droit, vue antérieure. 5,
Prsiforme droit, vue exierne. 6. MUV gouche, vue inferne. 7. MtIII gavche, vue postérieure. 8. M droite, vue antérieure. 9, McITT of
MclV gauches, vue proximale. 10, MitlIf et MiIV gauches, vue proximafe Fig. 1-3 and 5-10x 0.75. Fig. 4 x 1.
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. TABLE 18 - Comparative dimen-
Tub Sust Beak Pos min sions of the calcaneum of H.
CALCANEUM L B P B nr E muotritense from Corcoles. Refe-
- rences in table 1. Dimensions
Ctreolea compurées du calcandum de H.
v & 7 8 4 14 12 matritense de Coreoles.
Bin a95.2 36.5 564 62 475 23.5
Max 108.7 41.6 65 64,1 %] 298
Maan 104.73 39.62 60.568 63.28 52,42 2.7
8 4,22 1.63 3.34 0.98 2.55 2.06
H, motritense
5 ] 3 3 5 ]
Min 1] (27.8} {50.5) (45.3) 3l 245
Max 106.4 354 a0 58.6 54.5 31
Mean 102.82 33.62 56.% 51.43 53.68 274
B. grimmi®
N 3 2 1 1 3
Min 111 35 27
Iax 135 a3 38
Mean 118 44 48 66 - J0.87
B. caucosica’
N=1 112 38 63 67 - 27
Ant FProx art
TABLE 1% - Comparative dimen-
CUBOID H H B DP B DP sions of the cuboid of H. matriten-
Carenles se from Céreoles. References in
: 11 20 17 14 15 15 table 1. Dimensions compardes du
Min 46 31.2 28.1 50.8 28 35.3 cihoide de H. matritense de
Mazx 52.5 38.8 33.7 65.9 34 16.3 Coreoles,
Mean 46.32 34,74 30.68 56.36 a30.77 35.08
g 1.08 1.64 2.08 3.3% 1.5% 3.44
H. mtrirense
N 4 T 7 1 5 5
Min (33.8) 31 235 (48.5}) 204 26.4
Max 41 4.4 1314} 52.4 286 (37.8)
Mean 687 32.68 27.06 50.8 24,52 32.06
B. grimmi!
N=1 52 36 33 85
B. caucasica’
N 3 3 3
Min 34 Bl 57
Max 45 35 a3
Mean 38 37.33 59.66
. vettingenae’
N= 44 28 47
NAVICULAR H B np
Céreoles
N 26 24 26
Min 20 " 323 411.4
Mazx 26.6 43 582
giean 249 38.14 50.62
1. 2, .
! % 3.8 ECTOCUNEIFORM | H B DP
H. matrifense T
N 5 5 5 Céreoles 10 12 .
M 21. 35
Mox 218 EEi 5, Min 23.1 37.8 419
Mean 291 36 495 Max 25.7 433 47,6
Mean 24,39 41.28 4414
B grimmi S 0.83 165 175
3 2 2 .
Min 13 40 46 H. matritense . )
Max 29 (51} {55) ] 3
MM 24 5 . Min 17.8 31.5 36
= 88 455 505 Max 221 406 39.8
B. concasica! MMean 19.76 36.64 378
Mi 3§ 2 B. vaycesicg’
in : 54 - ALt
Max 20 57 =1 22 44 A7
Mean - 38.5 55.5

TABLE 20 - Comparative dimenegions of the navicular of II
maotritensze from Cércoles. References in table 1. Dimensions

camparées du naviculaire de H. matritense de Céreoles.

TAELE 21 - Comparative dimensions of the ectocuneiform of H.
matritense from Céreoles, References in table 1. Dimensions
compuarées de Uectocunéiforme de H. matritense de Crircoles.
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FIGURE 10 - Navicular (BR) of
H. matritense from Cércoles
(Cu-553%. AL Proximal view. B,
External view. C. Distal view.
Naviculatre () de H. matri-
tense de Cdreales. A, Vue
nroximale. B. Vue externe C.
Ve disiele,

FIGURE 9 - Cubeid (R} of A. matritense from Coreoles (Co-
11204 A, Anterior view. B. Distal view. C. Internal view D.
Proximal view. Cuboide (DY de, H. matritense de Céreofes. A
Vue antérieure. B. Vue distale. C. Vue interne. D. Vue proximo-

the upper cheek-teeth, being simpler at Céreoles

MESOCUNEIFORM | ¥ B or than on pther known specimens. The upper premo-
Cirecles lars from Torvijos {Tolede, Spain), Puente de Toledo
N 12 12 10 . . .
Min 12.8 142 95.1 {(Madrid, Spain} and Quintanelas {Sabugo,
Max 181 18.2 32.1 ; ] ‘
Mo o7 | Tese | se0s Portugal) present a wider and less dfeep lingual
8 172 123 2.6 groove than on the premolars from Céreoles. The
. M? from this site do not present a constricted hypo-
TABLE 22 - Dimensions of the mesocuneiform of I. matriten- cone, ag it is on the M* from Quintanelas.
se from Cireoles. Dimensions du mésocunéiforme de 1. matri- . ) o
tense de Céreoles. The posteranial elements from Coreoles are simi-
lar in size to other known H. matritense, only the
material from Torrijos being clearly smaller.
DISCUSSION d B cearly

o ) ) ) The only posteranial bone with an outstanding
The studied material presents the diagnostic cha-  feature is the semilunar. In Céreoles, it does not
racters Ofl H Lipaﬁﬁfheréum {?gafi”tense ; andf 11?1];8 present an external groove that limits posteriorly
VELY similar Lo OLLer GESCribed remains ol thls — {he jpferior pyramidal-facet, and this one is pret-
species, with minor differences (Cerdefio 1989). ty longer than on the specimens from Torrijos
Concerning dentition, the greatest variability Tarazona and La Retama (Cuenca, Spain}, where
eoncerns the enamel folds of the median valley on  that groove does exist.

Prox Prox F Diaphysis Dis Dis art
MT LI L B nr B B by B J5] bBp
Chrcoles
N 2 13 12 12 a8 B b 10 10
Min 131 716) 29.3 13.9 19.5 18 26 25.6 255
Max 134 23.5 37.7 205 225 21 28.2 28 a0 .
Mean | 1325 20.63 33.87 16.08 20.87 15.37 27.16 26.63 28.11
S 1.8 297 188 112 1.22 0.88 n.g 1.27
E. ST‘W_T\?‘-YMI‘ 5 L 5 2 5 TABLE 23 - Comparative
Min a1 93 19 20 dimensions of the MtII of
Max 3l a1 a3 22 H. matrifense from
Mean | - 31 33 29,5 20.5 21 - - - Cdreoles. References in
- table 1. Dimensions com-
& m”}“?jic“ ) o2 a6 3 22 20 B ) parées du MiII de T1. matri-
tenge de Cdreoles.
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Prox Diaphysis Dis Dis art
Mt IIT L B DP B DP B B DF
Cdreolea
2 21 8 2 3 5 4 7
Min 145 38.8 33 35 1&8 458 359.5 308
Max 1503 49.2 41 36 19.8 524 45.8 37.1
Mean 147.65 434 36.48 35.5 19.3 48.45 42.23 35.87
8 3.20 3.27 2.82 2.64 2.31
H. matritense
i 2 3 2 2 1 1
Min {32.5) 28) 31.7 16.6
Max 47 48 41 - 20
Mean 147 38.75 34.33 38.3 18.3 (39,5) (33
B caucasica’
= 47 43 41 20
Prox Diaphysis Dis Dis art
Mt IV L B DP B Dr B B Dp
Céreoles
2 10 9 ¥ 7 2 3 5
Min 137 315 30.3 21.9 20.6 29.6 27.1 27
Max 143.3 42 412 25.2 25 31.¢ 31.6 28,7
Mean 140.15 37.91 26.13 23.17 21.56 30.75 28.74 2528
5 2.74 2.97 116 143 1.69 .96
H. matritense
N=1 35 20,3
B grimmi'
N 1 5 |53 3 2 1 1 1
Min 37 35 23 20
Max 40 45 27 21
Mean 147 39.4 40 24.66 205 30 28 34
B. caucasica’
N=1 145 34 31 24 20 29 28 32
C. oettingenas”
N=1
Frox art Dig art
CENTRAL PHALANX H B DP B DP B DP
Firat, fore limb
N 8 6 6 4 2 2
Min 28.7 36.2 34.2 21 33.8 19
Max 368.7 42.8 41 289 377 21.6
Mean 3155 38.65 37.38 25.68 35.75 20.3
2.67 2.7 2.81 3.35
Firat, hind limb
N 11 11 11 8 9 5
Min 253 384 34.4 23.8 3.5 18.3
Max 31.8 44 2 40.7 27.9 39.3 33
Mean 29.08 41,48 37.52 2527 36.47 22,96
8 171 203 2.0z 1.44 1381 578
Seecond, fore Hmb
N 7 7 8 7 [ 53 €
Min 202 39.6 19 356.5 17.4 36.8 15.8
blax 24.2 45.3 223 412 20.5 40.7 15.9
Maan 21.84 2.09 20.87 37.66 18,78 38.53 17.83
5] 1.54 2.26 1.24 131 1.25 1.84 1.3
Jecond, hind limb .
N 4 3 8 [ 5 2 I3
Min 224 35.7 18.8 31 16.8 212 15.3
Max 24.7 41 21.5 a8 184 35.9 17.2
Mean 23.55 38.75 20.85 33.72 18.28 33.55 16.78
8 0.94 1.98 1.02 2.97 1.03 1.34

The H. maitrifense from Corceoles greatly contri-
butes to the knowledge of this species. First of all,
the I: are described for the first time for H. matri-

TAEBLE 24 - Comparative dimen-
sions of the MLIII of H. mairiten-
se from Cédreoles. References in
table 1. Dimensions comparées
di MiIII de H. matritense de

Céreoles.

TABLE 25 - Comparative dimen-
sions of the MtIV. of H. matriten-
se from Cércoles. References in
table 1. Dimensions comparées
du MiIV de H. matritense de
Cdreoles.

TABLE 26 - Comparative dimen-
sions of the central phalanx of
H. matritense from Céreoles.
References  in table 1.
Dimensions compurées des pha-
langes du doigt central de H.
matritense de Corcoles.

tense; the sexual dimorphism on the Iz is stated;
and many milk molars are described, quite scarce
at other sites. Besides, the constriction of the
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metaconid on the lower teeth has been observed
with a low frequency within the sample, and lead
us to exclude this character from the diagnosis of
the species, Concerning the postcranial skeleton,
the remains from Céreoles constitute the best
sample of H. matritense at a single site.

The whole sample has therefore allowed a more
complete comparison with other “elasmothe-
rines”, whose synonymy with Hispanotherium has
heen previcusly proposed {Antunes & Ginshurg
1983; Cerdefio 1989). The first authors stated the
synonymy between Hispanotherium and the
genera  Begertherium, Caementodon and
Beliajevina, Cerdefic (1989) supported this opi-
nion, considering two species of Hispanotherium:
H. matritense and H. grimmi, even quegtioning
their possible synonymy She included
Camentodon oettingenae and Begertherium boris-
staki into H. mairitense, and did not justify the
scparation of Beligjevina caucasica from H. grim-
mt, The same author (Cerdefio 1989) observed a
trend towards a decrease of slenderncss from H.
mauotritense to H. grimmi and B. caeucosica.
However, among the Céreoles sample, there is a
MclIl stronger than the Asian specimens (Fig.
12).

The synonymy of C. oettingence, B. borissiaki and
B. tekkavai with H. matritense is confirmed when
compared with the remains from Cdreoles.

The morphology of B. grimmi and B. coueasica fits
quite well within the observed wvariation of H.
matritense, and minor differences concerning the

FIGURE 11 - Ectecuneiform (R} of H. matritense from Cérenles
(Co-567). a. Proximal view. b. External view, ¢. Anterior view.
d. Internal view. e. Distal view. a. Vie proximale. b. Vue exter-
ne. ¢. Vue antérieure. d. Vue interne. e. Vue distale.

postcranial bones could be due to intraspecific
variation.

The tooth size is very similar for these three rhi-
nos (Figg. 13-14). On the contrary, the postcranial
skeleton of B. grimmi and B. caucasica is usually
larger than the mean values of H. matritense. For
some bones, a lesser relative breath (breath/thick-
ness) is verified in H. matritense {Tab. 4-25),

In summary, the material from Céreoles closes H.
matritense to B. grimmi, and lead us to state their
synonymy at both generic and specific levels. The
size of B. caucasica separates this taza as a diffe-
rent species, but it does not seem enough to justi-
fy a distinct genus.

In contrast with this viewpoint, Fortelius and
Heissig (1989) consider the taxonomical validity
of all the “elasmotherine” species. They state that
C. veftingenae differs from H. matritense by its
smaller size and the slightly marked folds on the
ectoloph on the upper teeth. However, this latter
statement is also valid for H. matritense, and
there are not metrical differences.

The same authors present a cladogram of the
“elasmotherine” species using some characters
thai are debatable. For instance, they establish
the lesser development of the [; in Begertherium,
though this statement has been already refuted
by Cerdefio (1989) based on the presence of small
I: of H. mairitense at Quintanelas, and the varia-
tion of the I from Torrijos, also observed now at
Céreales.
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Prox art Dis art
LATERAT PHALANXE{ H B DF B oF E P
Firat, fore limb
Digit 1
8 9 8 7 4 i 5
Min 30 28 28 23.3 24 23.4 20,9
Max 33.8 34.3 31 25 25.7 287 26.3
Maan 3 31.03 25.09 26,432 2485 26.14 22.24
5 118 LB7 1.41 097 0.82 18 2.84
Firzt, fore limb
Digit 1V
-] g 5 3 4 7 7
Min 296 31.2 253 26 23 253 18
Max 32 36 254 279 247 282 227
Mean 30.52 34378 2692 26.76 23.63 271 213
] .84 1.72 11 0.81 (.81 0.85 12
First, hind limb
Digit I
N 3} & 3] 6 5 4
Min 254 279 244 3 22 23 18.2
Max 0.2 29.3 26.6 25.6 24 251 20.2
Mean 283 25.63 2559 24.44 23.86 24 38 19.77
E 1.71 0.61 1.07 053 .74 0.84 .44
" Firat, hind limf
Digit IV
o 7 3] 7 ] 5 5 il
Min 26.9 30.2 24.1 254 21.5 23 18.5
Max 30.7 33.6 275 26.8 24.6 28.8 20.8
Mean 2841 316 2537 2592 22.82 2524 19.62
E 1.24 1.23 1.18 .61 1.25 142 0.79
Second, fore limb
Digit 17
N 4 4 4 4 4 3
Min 226 29.3 21.6 26.2 262 245 19.2
Max 24 314 23.6 28.2 282 284 20.3
Mean 23.33 30.53 22.6 247.43 27,43 5.2 149
= 0.64 .9 0.82 0.8 .9
Second, fore Limb
Digit IV
10 1i 1 ] 10 q 3
Min 224 285 18.9 2a.7 17.9 23.8 186
Max 25.7 415 21.3 2% 187 a0 20
Mean 2343 30.13 20.32 2714 18.7 26.12 1924
= 1 1.12 0,74 1.18 (.66 281 0.62
Second, hind limh
Digit 11
N 7 T 6 7 "G 1 5
Min 19.3 28.7 15 23.4 17 249 15.5
Max 213 2849 19.9 264 183 258 148
Mean 20.33 2783 15.85 24.78 17.44 24 658 17.22
s 0.86 0.79 072 1.04 0.5 0.65 0.59
Second, hind limb TABLE 27 - Comparative dimen-
Digit IV ¢ 5 5 6 . . 4 sions of the lateral phalanx of H.
3 3 AT i -
Min 19.4 26.7 176 | 037 179 237 181 mairitense from Corcoles. Refe-
Max Py 251 203 28 19 DE1 19.9 rences In lable 1. Dimensions
Mean 21.23 27.68 195 23.77 1805 24 58 18.74 comparées des pholanges des
s 1.09 0.57 .95 1.52 0.78 1.01 .83 doigts latéraux de T1. matritenzc
de Circoles.

Other characters yvielded by Fortelius and Heissig molars in relation to the molars, but this state-

(1989) seem to be of lesser importance. The hyp-
godonty is badly comparable, since there hardly
exist unworn teeth of Hispanotherium. The diffe-
rences referred to the depth of the postfossette
and the development of the cingulum de not
appear to justify a generic distinction.

With respect to B, eaucasica, it appcars within
their cladogram in a different clade than Hispa-
notherium, Caementodon and Begertherium. The
authors state that B. caucusica has smaller pre-

ment is not verified when the mean values of the
upper teeth of both species are compared (Fig. 15).
We do not agree either with their statements
concerning the different position of the metaloph
of the P*, and the straigth hypolophid of the
lower molars, since the figures of Borissiak (1938)
show a morphology which keeps within the mor-
phological variation of H. matritense.

One added problem to this comparison is the lack
of good cranial remains of these “elasmotherines”.
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FIGUERE 12-13 - 12. Scatter diagram of the Mclll of H. matri-
tense, B. grimmi and B. caucasica. 18, Scatter diagram of M+
of H. matritense, B. grirnmi and B. coucasica. 12, Dicgramme
de dispersion des Mclll (Longueur maximale /indice de graci-
lité) de H. matritense, B. grimmi ei B. caucasica. I3.
Dingramme de dispersion des M de H. matritense, B. grimmi
¢t B. cancasica.

The dehated position of the horn is quite speculati-
ve. Only two fragmentary nasal bones of
Hispanotherium are known: one of H. matrifense
(unpublished, Paseo de las Acacias, Madrid) and
other of H. grimmi from Sofgca 4 (Heissig 1976;
revised by E.C.). None of them show a trace of horn
rugosity. Nevertheless, both B. borissiaki and B.
caucasice present a well developed nasal horn
boss. Since we establish B. borissiaki as synonym
of H. matrifense, this fact leads to consider a pos-
sible gexual dimorphism concerning the presence
of nasal horn (Cerdefio 1995), as it happens in
other rhinocerotid taxa (e.g., Hoploaceratherium,
Teleoceras, Menoceras and others).

PALAEOENVIRONMENTAL AND
BIOCHRONOLOGICAL REMARKS

Besides the moerphometric characteristics of the
H. matritense from Céreoles, there arc several

B {mm)
sl © H. matrifenses ' s O
+ B grirnmi 8 o
* B, caticasica 0 o
22 4 oo 0 o
gsi I
0
)
20 o o 3]
% .
od © o 20 P ad
o o
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i o
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L {mm}
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50 AT
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%
< '
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FIGURE 14-15 - 14. Scatter diagram of Pas of H. mairitense, B.
grimmi and B. caucasice. 15. Comparative relationship of the
mean length of the upper teeth of If. matritense and B. couca-
sica. 14. DHagramme de dispersion des Fis. 15, Belation com-
parative des longueurs moyennes des dents supdrieures de H.
matritense et B. cancasica.

interesting points concerning its palaecbiclogy
and temporal distribution.

H. matritense is a characteristic species of the
MN4b or D biozone (Mein, 1975; Daams & Meulen
1984), Most of the Spanish and Portuguese sites
with H. matritense correspond to this biozone
within the Middle Miocene (in Portugal it conti-
nues later inte the MN5, and it also appears in
France in the MNS5). Besides, at the Spanish loca-
lities it is the only species of rhinoceros known at
that time {Cerdenio 1989; Cerdefic & Nieto 1995).
Therefore, the presence of H. mairifense at
Corcoles implies, on one hand, the extension of its
temporal range, since Céreoles corresponds to the
older MN4a or C zone (Moya & Alférez 1388); and,
on the other hand, it coexists with another rhino-
ceros species, Profaceratherium platyodon (Ihigo
1994). These differences could probably be due to
climatic and environmental changes. The MN4b /
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FIGURE 16 - Chronostratigraphic distribution of the sites with
Hispanotherium. Répartition chronostratigraphigue des gise-
ments mivcénes ¢ Hispanotherinm.

D zonc corresponds to a dry and warm period
(Meulen & Daams 1992) where only H. matriten-
se, with its anatomical characteristics (high teeth
with much cement; slender limbs), would be
favoured to bear the arid conditions (Cerdefio &
Nieto 1995), while P platyodon became extinct.

Puring the MN4a/C zone, other Spanish site such
as Bufiol (Valencia, Belinchén 1987) has yielded
three different rhinocerotid species, P platyodon
among them, but H. matritense is not present
there. This could be due to the much more humid
conditions of the Mediterranean basing at that
time with respect to the internal basins (Agusti et
al. 1983; Sesé 1988; Iiigo 1993), and such condi-
tions would not favor the development of H.
matritense. This rhinoceros mainly inhabited the
central basins, and it reached the Lishon area
through the Tagus basin. The Portuguese locali-
ties have also provided other rhinocerotid species
together with H. matritense (Antunes & Ginshurg
1983), and they remain there longer than in cen-
tral Spain.

"

FIGURE 17 - Geographic distribution of the Iberian and French
sites with H, mairitense. 1=Céreoles. 2=La Retama. 5=Pucnie
de Toledo. 4=Torrtjos. 5=Dehesa de log Caballos. 6=Lisbon
area, 7=Quintanclas. 8&=Torralba de Ribota V. 9=Munébrega 1.
10=Tarazona. 1l=ilommes. Distribution géographigue des
gisernents H. matritense ihérigues ef francods.

These climatic variations among different locali-
ties could also probably explain the differences in
the relative abundance of H. matritense with res-
pect to the equid Anchitherium. In several occca-
sions a direct competition between thesc two per-
issodactyls has been proposcd. Both are well run-
ner ungulates, with clear difforences on their den-
tal features. The brachydont teeth of Anch-
itherium werc adapted to a shofter vegetation
than the subhypsodont teeth of Hispanotherium;
the former was a browser, while the latter was
mainly a grazor. So they would not be direct com-
petitors, but their distribution would depend on
the vegetational Iandscape.

The Cédreoles site is actually formed by two near
fossiliferous outcrops, where these two perisso-
dactyls are inversely represented in relative pro-
portions. From a taphonomic point of view, this
difference has been interpreted as a palaececolo-
gical succession {(Ihigo 1993}



From a chronelogical point of view, the age of
Carcoles (MN4a/C) implies the arrival of
Hispanotherium in Spain to be earlier than sup-
posed before. Antunes (1979) proposed a migra-
tion way through the Mediterranean, during a
marine regression previous to the Scrravallian
transgression. The Iberian sites with H. matriten-
se belong to the Tagus, Ebro and Calatayud-
Teruel basins, and the farther from Céreoles the
younger they are {Figs 16-17). This suggest two
different digpersion ways from the upper Tagus
basin: one following this basin, reaching Lisbon
area, and the second to the North, reaching the
Ehro basin (Zaragoza province).

The presence of H. matritense in France
{Ginsburg et al. 1987) is more recent, correspon-
ding to the MN5 zone, and it would have arrived
there from Spain (Cerdefio 1989).

CONCLUSIONS

A great amount of rhinocerotid remains from
Coéreoles (Guadalajara, Spain) are deseribed and
identified as Hispanotherium matritense. This is the
best sample of this species at a single site, and some
bones are described for the first time. The size of the
sample provides a good idea about the morphologi-
cal and metrical intraspecifical variation.

Within the Céreoles sample, the frequency of a
constricted metaconid on the lower cheek-teeth is
very low, and therefore we propose to exclude this
character from the diagnosis of the species H.
matritense.

The comparison with other Iberian remains of H.
matritense makes evident minor differences refer-
red to the articular surfaces, and a slightly larger
general size, more detached with respect to the
Torrijos sample. The most interesting merphologi-
cal particularity of the H. matritense from
Cdrcoles concerns the semilunar, which does not
present the usual external groove limiting poste-
riorly the pyramidal-facet, which is in turn quite
long.

With respect to the Asian “elasmotherines”, the
material from Céreoles comes to fade out the dif-
ferences previously established between H. matri-
tense and H. grimmi. We confirm the synonymies
proposed before for the species C. oettingenae, B.
borissiaki and B. tekkayai, adding now H. grimmi.
This synonymy is not so clear for B. caucasica,
whose posteranial skeleton presents metrical dif-
forences, and therefore we propose the new com-
bination Hispanotherium caucasicum for it.

The age of Cércoles, corresponding to the MN4a or
D biozone implies the oldest record of H. matri-
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tense in Burope, and supposes the arrival of this
immigrant to be carlier than thought before,
Céreoles is alse the only Spanish site where H.
matritense appears together with other rhinoce-
ros species (B plaivodon).
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