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ABSTRACT - Continuing excavations at the Early Pleistocenelocality of Quibas (Murcia, Spain) greatly increased the material of Capra?
aba. Thegeneric attribution of thisrare goat isunder discussion; some authorsprefer to placeit in the genus Hemitragus.

Alarger number of specimens confirmsthat the metacarpalsare moregracile than in other species of Capraand Hemitragus, including the
very early species Capra primaeva. Robust metacar pal s are an adaptation to mountainous or rocky environments and Capra? albaseemsto be
less adapted to such an environment than Hemitragus, Capraibex, C. pyrenaica.

A marked sexual dimorphismisnoted in the horn cores, which aresimilar to those of many species of Capra. The horn cores of the Pliocene
Sinocapra are similar to those of Hemitragus, while those of Capra? aba resemble those of other species of Capra. Both lines of evidence
suggest that Capra? albaisnot particularly related to Hemitragus, but more work on morphology is needed.

A horn core from Huéscar, which was assigned to Capra sp., represents a female Capra? aba, extending the temporal range of the species
S0 that it overlaps with that of Hemitragus bonali.

RIASSUNTO - [Nuovi resti dellacapraCapra? albada Pleistocenelnferioredi Quibas (Spagna); note sul dimorfismo sessuae, ladistribuzione
stratigraficaelasistematica) - Nuove campagnedi scavo nel Pleistocene Inferiore di Quibas (Murcia, Spagna) hanno portato alla scoperta di
una notevole quantita di materiale attribuibile a Capra? alba (Bovidae, Artiodactyla, Mammalia). L’ attribuzione generica di questo raro
caprino étuttora oggetto di discussione; alcuni autori ne preferiscono I’ attribuzione al genere Hemitragus.

I numerosi nuovi resti scoperti nel giacimento di Quibas confermano chei metacarpali di Capra? albasono piu gracili chenellealtre specie
del genere Capra(compresa la specie primitiva Capraprimaeva) ed in Hemitragus. | metacarpali robusti indicano un adattamento ad ambienti
montuosi o rocciosi, quindi Capra? albasembra essere meno adattata a tali ambienti rispetto a Hemitragus, Capraibex e C. pyrenaica.

In Capra? alba é possibile notare un marcato dimorfismo sessuale dei cavicchi ossel delle corna, la cui morfologia corrispondeaquella
tipica del genere Capra. | cavicchi ossei delle corna di Hemitragus non mostrano dimorfismo sessual e e sono molto simili aquelli di Sinocapra
del Pliocenedella Cinaedd Plioceneinferioredel Nord America. Tali osservazioni sembrano escludere che Capra? albasia unaformavicina
a Hemitragus. Capra? alba potrebbe essere piuttosto un rappresentante primitivo del clade che conduce a Capra o apparteneread unalinea
evolutiva pit primitiva, ed essere quindi piu prossima ai generi Pseudois o Ammotragus. Ulteriori studi sulla morfologia di Capra? alba
potranno sciogliere questo dubbio.

Unnucleodi corno trovato a Huéscar, in passato attribuito a Caprasp., rappresentain realta una femmina di Capra?alba. Tale segnalazione

estendeladistribuzionetemporal e della specie.

INTRODUCTION

The species Capra alba Moya Sola, 1987 was named
on the basis of material from the Early Pleistocene
locality of Venta Micena (Granada, Spain). This author
also suggested that material from the localities Fuente
Nueva 2 and Barranco Lebn 2-3, which are nearby and
close in age, and the locality Cueva Victoriain Murcia
and of disputed Early or Middle Pleistocene age might
belong to the same species. Azanza & Morales (1989)
described somematerial from Huéscar and Cullér de Baza
and noted resemblances to Capra? alba, but assigned
the material to Capra sp. Crégut Bonnoure (1999)
revised the material from VentaMicena, noted that several
bones of the species are morphologically closer to
Hemitragus than to Capra and transferred the species
to Hemitragus. She also revised material from Cueva
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Victoria and assigned it to Hemitragus bonali. Material
from Quibaswas briefly described and assigned to Capra
sp. aff. Capra alba (Montoya et al., 1999, 2001), later
the material was assigned without restriction to Capra
alba (Carlos Calero et a., 2007). Today, the speciesis
still known from only few localities and there are but
few descriptions of material. Whereaswe assign herethe
species to the genus Capra, as was done in the origina
description, we note that adetailed study and comparison
with other Caprinae is needed to asses its phylogenetic
position within that subfamily and consequently its
generic affinities.

The magjority of the large mammal remains collected
in Quibas belong to this caprine and tend to have an
excellent state of preservation. The locality of Quibas
(Figs. 1-2) was first described by Montoya et al. (1999,
2001), who suggested an age closeto that of VentaMicena
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Fig. 1 - Geographic position of thelocalitieswith Capra? alba: 1)
Quibas; 2) Huéscar-1; 3) VentaMicena.

and between 1.0 and 1.3 Ma. The first collections were
made from the rubble in the entry of the cave (Fig. 2B).
Since 2002 work at the locality was restarted with studies
on the geology, geophysics, geomagnetics, palynology
and stable oxygen and carbon isotopes (Rodriguez Estrella
et al., 2004). Four excavation campaigns yielded some
500 new fosdls, including new specimens of Macaca and
adding Suidae, Felidae, and Canidae (genus Vulpes) to
thefaund list (CarlosCaeroet al., 2004). Initially materia
in situ was collected from the rocks at the left of the
entry (including the skull of the male Capra? alba) of
the cave and cave floor at the entry (including the skull
of a female Capra? alba). Later a scaffolding was
erected to have access to the fissure filling in the north
wall of the quarry (Fig. 2A) and fossils were extracted at
three levels, which also yielded caprines. The updated
faunal list of al sitesor levelsat thelocality isat present:
Mollusca: Pomatias sulcatus (Draparnaud, 1805),
Chondrina farinesii (Des Moulins, 1835), Jaminia
(Jaminia) quadridens (Mller, 1774), Rumina decollata
(Linnaeus, 1758), Palaeoglandina montenati (Truc,
1972), Oxychilus (Ortizius) mercadoli (Gasull, 1969),
Sphincterochila (Albea) candidissima (Draparnaud,
1801), Trochoidea (Xerocrassa), murcica (Guirao in
Rossmissler, 1854), Iberus gualtieranus (Linnaeus,
1758); Arthropoda: Diplopoda indet.; Amphibia: Bufo
bufo (Linnaeus, 1758); Reptiles. Testudinoidea indet.,
Tarenrola mauritanica (Linnaeus, 1758), Lacerta lepida
(Daudin, 1802), Psammodromus algirus (Linnaeus,
1758), Lacertidae indet., Blanus sp., Elaphe cf. E.
scalaris (Schinz, 1822), Natrix sp., Vipera sp., Serpentes
indet.; Aves: Geronricus eremita (Linnaeus, 1758),
Gypaetus barbatus (Hablizl, 1783), Coturnix coturnix
(Linnaeus, 1758), Columba livia (Gmelin, 1789),
Cuculus canorus (Linnaeus, 1758), Athene noctua
(Scopoli, 1769), Delichon urbica (Linnaeus, 1758),
Anthus pratensis (Linnaeus, 1758), Phoenicurus
ochruros (Gmelin, 1774), Saxicola torquata (Linnaeus,
1766), Oenanthe hispanica (Linnaeus, 1758), Parus
majar (Linnaeus, 1758), Carduelis chloris (Linnaeus,
1758), Carduelis carduelis (Linnaeus, 1758); Mammalia:
Neomys anomalus (Cabrera, 1907), Crocidura sp. aff.
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C. suaveolens (Pallas, 1811), Rhinolophus
ferrumequinum (Schreber, 1774), Rhinolophus sp. &ff.
R. euryale (Blasius, 1853), Myotis sp., Macaca sylvanus
(L., 1758), Arvicola deucalion (Kretzoi, 1969), Apodemus
., Castillomysrivasrivas (Martin Suérez & Mein, 1991),
Eliomvs intermedius (Friant, 1953), Hystrix refossa
(Gervais, 1852), Prolagus calpensis (Major, 1905),
Oryctolagus sp., Lynx pardinus(Ternrninck, 1827), Felidae
indet., Vulpes sp., Equus altidens (Reichenau, 1915), Sus
p., Capra? alba Moya-Sola, 1987, Ovibovini indet. cf.
Praeovibos sp., Cervidae indet. cf. Dama nestii
vallonnetensis.

While continuing excavations at Quibas are yielding
more material of Capra? alba, a detailed study of the
morphology of the species and its phylogenetic position
is under way. It is the intention of this paper to present
some preliminary resultsand describe and interpret sexua
dimorphism, some aspects of the locomotory apparatus
and the stratigraphic distribution. With the latter aim in
mind, we will discuss material from Huéscar and Cull&
deBaza

MATERIAL AND METHODS

The material studied is kept in institutes that are

indicated here with the following acronyms:

AUT - Aristotle University of Thessal oniki

GSM - Georgian State Museum, Thilisi.

IPGAS - Institute of Palaeobiology, Georgian Academy
of Sciences, Thilisi.

IPUW - Ingtitut fir Paléontol ogie der Universitét, Wien.

IQW - Insgtitut fUr Quartérpal dontologie, Weimar.

LPT - Laboratoire de Prehistoire de Tautavel, Université
de Perpignan.

MAC - Museo de Arqueol ogiade Cartagena.

MAMA - Museu Argueoldgic Municipal “Camil Visedo
Molté”, Alcoy.

MBAC - Museo de Bellas Artes, Castellon.

MCP - Musée Crozatier, Le Puy-en-Velay.

MNCN - Museo Nacional de Ciencias Naturales, Madrid.

MPRM - Musée de Préhistoire Régionale, Menton.

MRA - Museum Requien, Avignon.

MUB - Medical University, Baku.

NHM - Natural History Museum, London.

NMB - Naturhistorisches Museum, Basel.

UM - Universidad de Murcia

Measurements are in mm. The way of measuring is
conventional and the measurementsareindicated with the
following abbreviations:

DAP = antero-posterior diameter

DAPb =DAP measured at the base of thecrownin atooth
or at the base of the horn core

DAPo=DAP measured at the occlusal surface of atooth

DT = transverse diameter

DTa= DT of the anterior lobe of atooth

DTb = DT of the base of the horn core

DTd = DT measured at the distal articulation of a
metapodial

DTp = DT of the posterior lobe of atooth

L = length
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Fig. 2- Thelocality of Quibas: A) view to the north; B) view to the north-east.

DESCRIPTION OF THE NEW MATERIAL
FROM QUIBAS

The original description of Capra? alba included
somerelatively large horn cores (Moya Sola, 1987). The
horn cores described by Montoya et al. (1999) from
Quibaswererelatively small. Now thereismorematerial,
including some specimens which are clearly larger and
which are even larger than those from VentaMicena(Fig.
3). There appear to be two size groups in the horn cores
of Capra? alba and thisis also the case for Capra ibex
and C. pyrenaica. There is a skull fragment with large
horn cores and another one with small horn cores (PI. 1,
figs. 1-2).

The section of the horn cores is oval in the case of
the smaller specimens, while the somewhat larger
specimens tend to have amore or less triangul ar section
with rounded corners and awide anterior side. Thisisa
common morphology in Capra, whereas in Hemitragus
and Sinocaprathe horn cores areflattened with arounded
back and a sharp keel at the anterior side. The flattening
in the horn cores is well noted in the index 100 DAPb/
DTb (Fig. 4). The horn cores of Capra ibex and C.
pyrenaica tend to be very wide, those of Capra? alba
are more flattened, and those of Capra primaeva and
Hemitragus tend to be flattened.

None of the horn cores from Quibasis complete, but
what is preserved suggests that the horn cores of both
typeswerelong, whilethe horn cores of Hemitragus and
Snocapra are short (Daxner, 1968; Bonifay, 1975; Chen,
1991).
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The metapodials of Capra? alba from Venta Micena
were described by Moya Sola (1987). Montoya et al.
(1999) figured some metacarpals and gave a very short
description. However, more specimens became available
sincethat time. It is even more clear than before that the
metacarpals from Quibas and Venta Micena group
together. These specimens have a similar degree of
gracility to those of Rupicapra, Procamptoceras, and
Ovis (Fig. 5) and are much more gracile than those of
other species of Caprini, like Capra ibex, C. pyrenaica,
C. primaeva, and Ammotragus lervia. They are even
more gracile compared to the metacarpal s of Hemitragus
bonali, Capra cylindricornis (the smallest of the four
specimensin Fig. 5) and other materia from the Caucasus
that is assigned to Capra (e.g. Vekua, 1986).

The metatarsals of Capra? alba from Quibas and
Venta Micena have a similar degree of robusticity as
those of C. pyrenaica, which is surprising, since the
metacarpalsare more gracilein theformer species. While
in the metacarpals Capra? alba has a similar degree of
robusticity as Ovis antiqua and domestic Ovis, the
metatarsal in the former is much more robust than in the
|atter. Compared to Hemitragus bonali, the Capra? alba
metacarpals are on average much longer, but in the
metatarsalsthisisnot the case. The same occurswith the
metapodials of Capra ibex from Petralona (the larger
Mc, with lengths >140 mm) compared to those of
Hemitragus bonali. The Snocapra metatarsal is close
to Capra? alba.
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DAPb MATERIAL FROM HUESCAR
80 - * A horn core from Huéscar (MNCN 19299 = H-
26175 = 1335; Plate 1, fig. 3) was described and figured
by Azanza & Morales (1989) as Capra sp. The
70 A o specimen was believed to represent a female and
resemblances were noted with Capra? alba and even
% more with Capra primaeva from the Upper Pliocene
60 AL . . of North Africa (Arambourg, 1979). The horn core
- lacks the base and the tip (M. 1, fig. 3). What remains
5] & indicates that it was long, unlike in Hemitragus bonali.
It is curved backwards. The section is oval and
50 relatively compressed. The DAP and DT at the lower
40 - s Ao end of the fragment are 32.2 and 18.6 mm. It is
A expected that these measurements at the base would
o have been slightly more. The specimen isalittle smaller
30 o than the group of small specimens of Capra? alba. In
8 its oval section the horn core resembles these smaller
o specimens.
29 In addition to the horn core there are three isolated
teeth with the common morphology for the Caprinae
10 (kept under number MNCN 19787). Oneisaright lower

10 20 30 40 50 60 DTb

A Capra? alba females
o Capra ibex females

O Capra pyrenaica females

A Capra? alba males
= Capra ibex males

® Capra pyrenaica males

Fig. 3- Bivariate plot of basal section of the horn cores of selected
species of Caprinae: Capra pyrenaica from Moli Mat6 (MAMA),
Ares (MBAC) and Recent (MNCN), Capra ibex from Petralona
(AUT) and Camburg (IQW), Capra? alba from VentaMicena(Moya
Sola, 1987) and from Quibas (UM; MUPE).

molar, probably aM, (Hul 186 =A922; PI. 1, fig. 4). The
measurements are DAPo = 14.1, DAPb = 13.8, DTa =
7.9,DTp=8.9, Ta=0.5. Another specimenisaright upper
molar (Hul 86 = B16; Pl. 1, fig. 5), probably aM?, with
thefollowing measurements: DAP0 >16.4, DAPb >14.9,
DTa=11.7, DTp—. A left P2 (Hul 86 = B553; PI. 1, fig.
6) measures. DAP = 8.6, DAPb = 8.1, DT = 7.6. The
specimens have a size that is similar to specimens of
Capra? alba and Hemitragus bonali. However, the size
does not add much information, since most fossil species

80 100 120 140 160 180 200
Sinocapra ] 7]
Hemitragus bonali H EE o
Capra primaeva il
Capra? alba - Quibas S
Capra alba — Venta Micena N
Capra ibex B = lnn
Capra pyrenaica ol m ol
80 100 120 140 160 180 200

100 DAPb/DTb

Fig. 4 - Flattening of the horn cores as shown by theindex 100 DAPb/DThb of the horn cores of selected species of Caprinae: Capra pyrenaica
fromMoli Maté (?; MAMA), Ares(MBAC) and Recent (MNCN), Capraibex from Petralona (AUT) and Camburg (IQW), Capra? alba from
VentaMicena(Moya Sola, 1987) and from Quibas (UM; MUPE), Capra primaeva from Ain Brimba (Arambourg, 1979), Hemitragus bonali
from Hundsheim (IPUW) and L’ Escale (Bonifay, 1975), and Snocapra (Chen, 1991).
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120 175 1
1154 - 1701
110 - . ‘ - , 1651
20 25 30 35 40 45 DTd 160
A Ovis 1557
¢ Rupicapra/Procamptoceras 1 ig |
& Pseudois 1404
A  Capra? alba Quibas 135 -
¢ Capra? alba Venta Micena 130 -
= Capra ibex 125 A
®*  Capra pyrenaica 120
O  Capra primaeva 20
@ Hemitragus bonali
e C. cylindricornis and other Capra pyrenaica
Capra from the Caucassus _
i Capra? alba Quibas
° Ammotragus Hemitragus bonali
o Sinocapra

Fig. 5 - Bivariate plot of the distal width (DTd) and length (L) of the metacarpal of selected species of Caprinae: Capra? alba from Quibas
(UM; MUPE), Capra? alba from VentaMicena(MoyaSola, 1987), Capraibex from Petralona(AUT) and Recent (NHM, LPT), recent Capra
pyrenaica (MNCN), and Hemitragus bonali from Hundsheim (IPUW) and L’ Escale (two Mc from units B-base and D, and means of theMc
of the units B and G; Bonifay, 1975), Ovis antiqua from Cueva Victoria (large; MAC), recent Ovisvignei (middie; NNML) and subfossil
domestic Ovisfrom Valkenburg (small; NNML), recent Pseudois nayaur (NHM), Capra ?caucasica from Azykh vV (MUB), Tsona (GSM),
Akhalkalaki (IPGAS), recent Capra caucasica (small; NNML), recent Capra cylindricornis (small; GSM), Ammotragus|ervia (Daxner, 1968),
Capra primaeva from Ain Brimba (Arambourg, 1979), Rupicapra from Grotte des Cédres (small; MRA) and Procamptoceras from Seneze
(large; NMB).
Bivariate plot of the metatarsal. Provenance as in metacarpal except for: Capra ibex from Petralona (AUT) and Recent (NNML), Capra
?caucasicafrom Akhalkalaki (IPGAS), Hemitragus bonali from Hundsheim (IPUW), Vallonnet (MPRM) and Soleilhac (M CP), Ovisantiqua
from Bammenthal (SMNK) and Arago (LPT) and Ovisvignei (small; NNML), Sinocaprawilldownsi from the PanacaFm. (Mead & Taylor,
2005). Thelinesrepresent regression lines cal culated with Excel.
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of Capra and Hemitragus are close in size.
MATERIAL FROM CULLARDEBAZA

Azanza & Morales (1989) described and figured a
mandible from Cullar de Baza and assigned it to Capra
sp. There is a second specimen in the MNCN. Both
specimensarevery similar in morphology and sizeto both
Hemitragus bonali and Capra? alba. However, the
specimensarein the known temporal range of theformer
speciesand outside the known ranges of any other species
of Capra or Hemitragus in western Europe, but an
assignation to any species based on morphology remains
problematic.

DISCUSSION

Taxonomic assignation

Theincreased number of metapodials and horn cores
from Quibas strengthens the similarities between the
caprinesfrom thislocality and VentaMicena. Now there
isalarger sample of horn coresfrom Quibas, aseparation
in two groups is seen and the apparent difference that
was hoted between the small horn coresfrom Quibas and
the larger ones from Venta Micena appears to have been
due to sampling bias. Both sexes of the different species
of Capra have horns, but the hornsin the malesare much
larger. Thisis reflected in the size of the horn cores of
Capra ibex and Capra pyrenaica (Fig. 4). The different
size groups in horn cores of Capra? alba from Quibas
areinterpreted here as due to sexual dimorphism and we
attribute the two skull fragments from Quibasto amale
andto afemale. Thisallowsusto confirm the assignation
by Azanza & Morales (1989) of the horn core from
Huescar to a female. The material from Quibas and
Huescar is assigned here without any restriction to
Capra? alba.

Sratigraphic range

The assignation of the material from Huescar to
Capra? alba extends the range of the speciestill above
the Jaramillo. The age of this locality was subject to
debate; some authors placed it in the early Middle
Pleistocene (e.g. Alberdi et al., 1989; Cuenca-Bescos et
al., 1999; Ortiz et al., 2000), while others placed in the
Early Pleistocene, but aboveor inthe Jaramillo (e.g. Mazo
etal., 1985; Agusti et al., 1987; Seséet al., 2001). A recent
palacomagnetic study has shown thelocality to be situated
in sediments bel ow the Brunhes-M atuyamaboundary and
abovethe Jaramillo Event (Gibert et ., 2007). Material
from deposits of Jaramillo age from Vallonnet was
assigned to Hemitragus bonali (Moullé, 1998). This
implies that the temporal distribution of the two forms
must have overlapped (Fig. 6). During the late Middle
Pleistocene, the temporal ranges of Hemitragus and
Capra overlapped, while during the Late Pleistocene,
after thelocal extinction of Hemitragus, asecond species
of Capra appeared in Europe. Apparently, the presence
in Europe of two species of Capra or Hemitragus is
normal.

Horn cores
Horn core morphology and size has ecological and
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ethological implications. The species of the Bovidae
are grouped according to ecology and social structure
(Jarman, 1974; Estes, 1974). The smaller species tend
to be browsers, which live in smaller social groups, the
malestend to have small horn cores and thefemalestend
to be hornless. These species tend to be more territorial
and lessmigratory. The larger speciestend to be grazers,
less territorial and more migratory, live in larger social
groups, both males and femalestend to have large horns.
The anti-predator behaviour changes from run-and-hide
in small solitary formsto out run the predatorsin larger
forms, and defence in still larger forms that occur in
larger groups. It isin theintermediate Class C of Jarman
that the greatest sexual dimorphism occurs with large
horns with a complex morphology in the males and no
hornsinthe females. In these species, apart of themales
hold aterritory during all or part of the year, and triesto
herd as many femal es as possibleinto histerritory, where
he has exclusive mating rights. These groups of females
tend to be much larger than in the species of Class B.
However, in Class C also the species of the genus Gazella
are included and in many of these species the females
have small horns, whilein Classes D and E, femalestend
to have hornsthat are nearly as big asthose of the males.
The afore mentioned studies did not include Caprinae.

In al living Caprinae, the females have horns. Both
males and femalestend to have simple and small hornsin
Hemitragus, Rupicapra, Capricornis, Nemorhaedus,
and Oreamnos, and in Ovibos and Budorcas both sexes
tendto haverelatively large horns. The malestend to have
very large hornsand the females small onesin the species
of Capra, Ammotragus, Pseudois, and Ovis, which is
reflected in an important sexual dimorphism and
bimodality inthe horn cores. In thisrespect Capra? alba
belongs to the latter group. We expect a relationship
between social structure and the degree of sexual
dimorphism, but we did not see avery clear relationship
between horn core morphology and the ethological data
we collected up to now. In general, the specieswith strong
sexual dimorphism seem to prefer open habitats, whereas
the species with a lesser degree of sexual dimorphism
may prefer either closed or open habitats.

Metapodials

Robust metacarpal s are an adaptation to mountainous
habitats. The Caprinae live in mountainous or rocky
habitats, and the speciesthat arefound in higher mountains
or more rocky terrain tend to have more robust
metapodials. Inthischaracter, Capra? albaisapparently
less adapted to such habitats than other speciesof Capra,
including Capra primaeva, known from the Upper
Pliocene of Ain Brimba, and Hemitragus. In this respect
it resembles Pseudois, Ammotragus, Rupicapra,
Procamptoceras, and Ovis. Either it represents a
primitive clade that never acquired very robust
metacarpals, or it has become secondarily more gracile.

Capra? alba has the metacarpals more elongate than
those of Capra pyrenaica, but the metatarsals of both
species have a similar degree of robusticity. Though the
metapodials of Capra ibex and Hemitragus bonali are
more robust, the same phenomenon is observed in the
comparison with C.? alba: the latter species has
particularly gracile metacarpals. The proportions of the

19/06/08, 8.24



J. van der Made, J.A.Carlos Calero, M.A. Manchefio - Capra? alba from Quibas 19

82
%)
5 &
© o
< S S
o Q =
s B g :
-
— m L..
(@)} )] @© S >,
08 (°/00) 2 8 % = %
= = o o e
& S S S S
()] (5] © T ]
5.0 4.0 3.0 T T O O O

0
2 Abric Romani d]
4
5
6
7 5
. Grotte des Cédres
9 Atapuerca TG10-11
10 Camburg i I
Petralona
1 Atapuerca TD10
12 r@go
ale H
0.5 13 3
14 ?ar?e a
15 o eﬁﬁ iz
16 e
17 =
18 5
| 19 -
20 .
21 .
i 23 Huéscar i
25
1.0 —I %0
30 Vallonnet {1
34 Quibas :
1 35 Venta Micena
36

Fig. 6 - The European species of Capra and Hemitragus and their approximate stratigraphic ranges (adapted from Crégut Bonnoure, 1992,
1989; stratigraphy after Van der Made, 2001, 2005; Van der Made et al., 2004; additional information from Kahlke, 1995, Moullé, 2005,
Tsoukala, 1989; Crégut-Bonnoure & Tsoukala, 2003). The position of thelocalitiesis approximate, especially if preceded by “?”. Presence of
aspeciesisindicated by asolid square, whileless secure determinationslike“sp.”, “aff.”, “cf.” and“ ?" areindicated by open squares. | sotope
curve after Shackleton (1995).

03 van der Made.pmd 19 19/06/08, 8.24



20 Bollettino della Societa Paleontologica Italiana, 47 (1), 2008

lengths of the metacarpals and metatarsals in Capra?
albais similar to that of the other two species of Capra,
but all three haverelatively long metacarpal swith respect
to the metatarsals compared to Hemitragus bonali. The
two living species of Capra differ thusin robusticity of
the metapodials, but Capra? alba differs from them in
having particularly gracile metapodials, and Hemitragus
in having particularly large metatarsals.

Such differences in proportions probably reflect
locomotory adaptations. Antel opesthat are adapted to flat
open landscapestend to have metacarpalsand metatarsals
that are close in length. However, these animals tend to
have much more gracile metapodial's. The question arises,
whether the locomotory system of Capra? alba, with
relatively gracile metacarpals, reflects a primitive grade
in adaptation to mountainous or rocky environments,
while that of Hemitragus, with very robust metapodials
and relatively short metacarpals, reflects the most
advanced grade of adaptation. In thiscontext it may be of
interest that the metatarsal of Capra? alba has
proportions that are very close to a specimen of
Snocapra from the Panaca Fm, with an age between 4.95
and 4.50 Ma (Mead & Taylor, 2005), which is possibly
both early and primitive. Also the proportions between
other limb bones and the shapes of the articular facets
are subject to locomotory adaptations. A more detailed
study isin course.

Phylogenetic position of Capra? alba

Crégut-Bonnoure & Spassov (2002) described the
species Hemitragus orientalis from the Upper Pliocene
of Bulgariaand Hungary. The material consists mainly of
teeth, which showed a resemblance with the teeth of
Capra? alba from Venta Micena. No horn cores or
complete metacarpals were described. The authors
concluded that the new speciesisancestral to the caprine
from Venta Micena and that these forms belong in
Hemitragus, but represent a different lineage from
Hemitragus bonali.

Recently, the new species Capra dalii was described
from Dmanisi (Bukhsianidze & Vekua, 2006), which is
large with outwards curving horn cores (DAP and DT at
the base of the horn core, 91.4 and 89.7 respectively). A
similar caprine seemsto be present in the latest Pliocene

of Fonelas. Caprovis savini Newton, 1882 is a rare
bovid, with large outward curving horn cores (DAP x
DT at the base of the type horn core 54.5 x 72.9 - cast
NMB), to which recently some more material was
tentatively assigned (De Wilde, 2006 ; Mol & Post,
2007). All this caprine materia is of latest Pliocene or
Early Pleistocene age and may well belong to a single
species. The age of al this material is close to that of
Hemitragus orientalis. The horn cores cannot be
compared, because they are not known in the latter
species, though various similaritiesin the dentition were
noted between H. orientalis and C. dalii (Bukhsianidze
& Vekua, 2006).

The horn cores of the Pliocene Sinocapra and
Pleistocene to Recent Hemitragus are very similar in
being short and in having an anterior keel (Chen, 1991,
Mead & Taylor, 2005; Daxner, 1968; Bonifay, 1975).
Work on the DNA of the Caprinae suggests a close
relationship between Capra and Hemitragus (Hassanin
et al., 1998; Hassanin & Douzery, 1999), which broadly
coincideswith morphology. More recent work suggested
aseparation between both generaaround 5 Maago, which
separated around 6.6 Ma ago from Pseudois and still
earlier from Ammotragus (Ropiquet & Hassanin, 2004).
The American Snocaprawilldownsi, with an age between
4.95 and 4.50 Ma, was interpreted to be an immigrant
fromAsia(Mead & Taylor, 2005). Thoughin general, the
DNA ages are surprisingly old, they are consistent with
the idea of an old Sinocapra-Hemitragus clade as
suggested by fossil horn cores.

Thehorn cores of Capra? alba and most other species
of Capra are similar in being long and without anterior
keel, which would suggest affinity (which in fact was
assumed by Moya-Sola, 1987). The degree of flattening
of the horn coresin Capra? alba, which isintermediate
between those of other species of Capra and Hemitragus
(Fig. 4), may well be aprimitive character, whereas both
the flattened horn cores in Hemitragus and Sinocapra
and the wide horn coresin later species of Capra may be
derived characters. The slender metacarpals of Capra?
alba might be primitive, while robust metacarpals were
present already in C. primaeva from Ain Brimba, with an
approximate age of 2.5 Ma. Capra? alba seems thus to
have characters that are primitive with respect to other

EXPLANATION OF PLATE 1

figs.1-2 - Capra? albafrom Quibas.

1 - UM Q04 —Ei-D2-27. Skull of amale, lateral view. Scale bar = 8 cm.
2 - UM Q04 —Ec-A0-16. Skull of afemale, lateral view. Scalebar =8 cm.

figs.3-6 - Capra? albafrom Huéscar 1.

3 - MNCN19299 (=H-26175, 1335). Right (?) horn core of afemale; a) medial (?) view; b) anterior view; c) basal section. Scale

bar =4 cm.

4 - MNCN19787 (=N26151, Hul 86, B16). Right M : &) lingual view; b) buccal view; c) occlusal view. Scale bar = 2.7 cm.
5 - MNCN19787 (=N26151, Hul 186, A922). Right M2: &) anterior view; b) buccal view; c) lingual view; d) occlusal view. Scale

bar = 2.7 cm.

6 - MNCN19787 (=N26151). Left P% a) occlusal view; b) posterior view; c) buccal view; d) anterior view; €) lingual view. Scale

bar =2 cm.
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species attributed to Capra and Hemitragus, even if
these are geologicaly older.

At least some of the morphological characters
discussed here, must have developed in parallel. Given
these uncertainties, there are various possible positions
of Capra? alba in the phylogeny of the Caprinae: 1) it
might be a primitive species of Capra, as suggested by
Moya-Sola (1987); 2) it might be more closely related
to Hemitragus, as suggested by Cregut-Bonnoure (1999);
3) it might not belong to the Capra-Hemitragus clade,
but be more closely related to Pseudois or Ammotragus.
Similarly, thelatest Pliocene-earliest Pleistocene Capra-
Hemitragus orientalis-Caprovis material should be
studied with an open eye for aternative possibilities.
Work on the morphology of the Caprinae in progress,
aimsto fit Capra? alba morereliably into the phylogeny
of this group.

CONCLUSIONS

The study and comparison of theincreased collections
of Capra? alba from Quibas lead to the following
conclusions:

1) The material from Quibas and Huéscar isassigned
without restriction to the species Capra? alba, while
that from Cull& de Baza might belong to Hemitragus
bonali.

2) Capra? alba is a rare species known from few
localities: itsfirst record isin Venta Micena and Quibas
(probably around 1.2 Ma) and thelast record isin Huéscar
(probably in the range 0.78-0.99 Ma). This species was
contemporaneous with Hemitragus bonali, which
appeared in Vallonnet (0.99-1.07 Ma).

3) Like in living species of Capra, Ammotragus,
Pseudois, and Ovis, the males of Capra? alba had large
horn cores (and thus large horns) and the females had
small horn cores, while in Hemitragus, Rupicapra,
Capricornis, Nemorhaedus, Oreamnos, Ovibos, and
Budorcas, thefemales have horn coresthat approach those
of the males in size. These differences are expected to
be related to certain aspects of ecology and ethology.

4) Capra? alba has metacarpals that are particularly
gracile, more so than the metatarsals. This probably
reflects a lesser degree of adaptation to mountainous
environments, and might be primitive within the Caprini.

5) Various hypotheses have been forwarded on the
affinities of Capra? alba within the Capra-Hemitragus
clade, however its affinities should be studied within the
wider context of the Caprini.
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