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Youngest agamid lizards from Western Europe (Sierra de Quibas, 
Spain, late Early Pleistocene)

HUGUES-ALEXANDRE BLAIN, SALVADOR BAILON, JORDI AGUSTÍ, 
PEDRO PIÑERO-GARCÍA, IVÁN LOZANO-FERNÁNDEZ, PALOMA SEVILLA, 
JUAN MANUEL LÓPEZ-GARCÍA, GREGORIO ROMERO, and MIGUEL ANGEL MANCHEÑO

Here we report a new Early Pleistocene record of agamid liz-
ards (Agamidae indet.) from the Spanish locality of Quibas 
(ca. 1.3–1.0 Ma), which represents the latest evidence of the 
family in Western Europe. Up to now, the family Agamidae 
was considered to have disappeared in this region at 1.8 Ma. 
This new record implies the survival of agamid lizards for 
a large part of the Early Pleistocene in the southernmost 
Iberian Peninsula, probably because of favourable climatic 
and environmental conditions. Consequently, the formerly 
detected Pliocene / Pleistocene boundary is no longer recog-
nisable in the evolution of the herpetological assemblages in 
Western Europe.

Introduction
Squamate faunas from Western Europe are known to become 
progressively impoverished during the Pliocene and the begin-
ning of the Pleistocene, probably associated with the intensifi-
cation of glaciation pulses in the northern hemisphere (Bailon 
1991; Blain 2005, 2009; Bailon and Blain 2007). At the end of 
the Ruscinian stage (ca. 3.2 Ma) the tropical families Varanidae, 
Aniliidae s. l. and Elapidae disappeared. At the end of the early 
Villanyian (the current boundary between Pliocene and Pleis-
tocene; ca. 2.6 Ma) some Gekkonidae, the scincid Trachylepis 
(formerly Mabuya), scolecophidian snakes, Erycinae and orien-
tal vipers disappeared from Western Europe, whereas during the 
same period other thermophilous groups (Agamidae, Blanidae, 
some Anguidae, and some Colubridae) underwent a southward 
withdrawal. At the same time, some species (Hierophis viridi-
flavus, Zanemis aff. longissimus, Coronella cf. austriaca, and 
Vipera “berus”) coming from Central Europe arrived in France, 
as registered at the Montoussé 5 locality (Bailon 1991). The last 
“exotic squamates” supposed to have disappeared from Western 
Europe were the Agamidae (at the end of the late Villanyian; ca. 
1.8 Ma) and the anguid Dopasia (at the end of the Early Pleis-
tocene; ca. 1.3 Ma) (Blain 2005, 2009; Bailon and Blain 2007; 
Agustí et al. 2009; Blain and Bailon 2010; Blain et al. 2011). 
The description by Delfino et al. (2008) of a single dentary from 
the latest Early Pleistocene or the earliest Middle Pleistocene of 
Cava XI-Canidae in Monte Tuttavista (Orosei, Sardinia, Italy) 

suggested a late-surviving agamid lizard in Western Europe, but 
these authors suggest caution over its age.

New excavations from 2002 to 2007 at Sierra de Quibas 
(Murcia, southeastern Spain) led by Miguel Ángel Mancheño 
from the University of Murcia have delivered an abundant and 
diverse herpetofauna. This material is currently under study, and 
will no doubt add new taxa to the previous faunal lists (Montoya 
et al. 1999, 2001; Carlos-Calero et al. 2006a, b; Alba et al. 2011; 
Piñero-García 2012), providing new information on the squa-
mates that lived in the south of the Iberian Peninsula at the end 
of the Early Pleistocene. Here the agamid fossil remains from 
this locality are described for the first time.

Institutional abbreviations.—IPHES, Institut Català de Paleo-
ecologia Humana i Evolució Social, Tarragona, Spain.

Other abbreviations.—EC, “Entrada Cueva”.

Geological and chronological setting
The paleontological site of Quibas (Abanilla, Murcia) is locat-
ed in the SE portion of the Sierra de Quibas, in the spot called 
Collado del Rey, in an abandoned quarry, at an altitude of ap-
proximately 669 meters above sea level (Fig. 1). The Sierra de 
Quibas is a 6 km long and 2.5 km wide carbonate massif ori-
ented NE-SW, which is mainly composed of Jurassic limestone 
and dolomite from the Subbetic region (Rodríguez-Estrella et al. 
2004). This massif was affected by considerable karstic activity 
during the Plio-Pleistocene, resulting in numerous exokarstic 
and endokarstic structures (Durán et al. 2004), which are infilled 
by chemical precipitates and/or by mixed detritic sediments. 
The fossiliferous sediments from the Quibas site constitute the 
Pleistocene karstic infilling of several cavities situated inside 
the dolomite of the Lower Lias. Most of the fossils come from 
a 5 m wide and 9 m high gallery (known as “Entrada Cueva”) 
that extends more than 30 m in length, and displays several 
collateral branches separated by calcitic speleothems (Durán et 
al. 2004; Rodríguez-Estrella et al. 2004). In the Quibas-EC site, 
a 6 m thick stratigraphic sequence of reddish detritic sediments 
crops out in the wall crevices of a small abandoned limestone 
quarry (see Montoya et al. 1999 for further details on the stratig-
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raphy). Six detritic layers have been distinguished, being main-
ly composed of clay, silt, and more or less cemented breccia. 
Magnetostratigraphic correlation indicates that the fossiliferous 
sediments correspond to the Late Matuyama subchron of re-
versed polarity (Carlos-Calero et al. 2006a, b), between 1.770 
and 1.070 Ma. In a first biochronological approximation for 
Quibas-EC, specimens of Equus altidens granatensis (an equine 
known from the end of the Early Pleistocene to the beginning 
of the Middle Pleistocene) and of the rodents Castillomys ri-
vas rivas and Eliomys intermedius, together with the arvicoline 
Arvicola deucalion, suggested an Early Biharian age, between 
1.3 and 1.0 Ma, most probably closer to 1.3 Ma (Montoya et al. 
1999, 2001). The rodents from earlier excavation campaigns 
(2002–2007) include Apodemus mystacinus, Castillomys rivas, 
Allophaiomys sp., and Eliomys quercinus (Piñero-García 2012). 
The presence in level III of a primitive form of Allophaiomys 
with Mimomian characteristics, together with A. mystacinus 
and C. rivas populations that are larger than those from the 
Fuente Nueva 3 site (dated at 1.2 Ma approximately; Agustí and 

Madurell 2003; Duval et al. 2012), suggest an age between 1.1 
and 1.2 Ma for this level (Piñero-García 2012). Consequently 
the fossil agamid remains from Quibas-EC described here, and 
from the base of the sequence, may have an age slightly older 
and probably close to 1.3 Ma.

Systematic palaeontology
Reptilia Laurenti, 1768
Squamata Oppel, 1811
“Lacertilia” Owen, 1842
Family Agamidae Spix, 1825
Agamidae indet.
Fig. 2.

Material.—IPHES QB-06-EC-H/1, one right maxilla (Fig. 2A); 
IPHES QB-06-EC-H/2, one left dentary (Fig. 2B); IPHES QB-
06-EC-H/3, one right dentary (Fig. 2C); IPHES QB-06-EC-H/4 
and 5, two fragments of dentaries; IPHES QB-06-EC-H/6, one 
trunk vertebra (Fig. 2D); IPHES QB-06-EC-H/7, one anteri-
or caudal vertebra (Fig. 2E); IPHES QB-06-EC-H/8-10, three 
posterior caudal vertebrae from Quibas, late Early Pleistocene.
Description.—The fossil maxilla and dentaries, all incomplete, 
are characterized by an acrodont dentition (Fig. 2A, B) anky-
losed against the medial wall and floor of the shallow dental 
gutter. The shearing portion is triangular and compressed medi-
olaterally, with the lateral surface more flattened than the medial 
surface. The teeth are variably packed and the overlapping part 
of a tooth is medial to the posterior part of the preceding tooth. 
Only one dentary preserves the two more anterior teeth, and 
these are pleurodont and caniniform (Fig. 2C). The fragment of 
maxilla (Fig. 2A) represents the postero-medial part of the bone 
and preserves six acrodont triangular, slightly overlapping teeth.

All dentaries are fragmentary. The longest fragment (Fig. 
2B) corresponds to the posterior part of the bone, bearing seven 
acrodont teeth morphologically similar to those of the maxilla, 
although somewhat larger and better individualized. In lateral 
view, some small interdental grooves produced by jaw occlu-
sion are visible. The ventral limit of the bone is slightly convex. 
No labial foramen is visible. In medial view, the dental gutter is 
nearly straight and shallow all along the medial surface of the 
dentary. The Meckelian canal is open for all its length and it 
narrows anteriorly. Posteriorly, the subdental shelf (sensu Rage 
and Augé 2010) forms a small bony expansion. This blade-like 
expansion is broken, but seems to be built from the fusion of the 
splenial with the dentary, commonly seen in Agamidae (Bailon 
1991). The coronoid process of the dentary, posteriorly directed, 
is relatively long and robust and presents a rather well devel-
oped concave and antero-posteriorly elongated medial surface 
of insertion for the coronoid. The dentary preserving the anterior 
part of the bone (Fig. 2C) bears two anterior pleurodont, large 
and conical teeth of rather similar size, though the posterior 
tooth looks slightly larger than the anterior one. The Meckelian 
canal forms at its anterior part a narrow longitudinal groove 
ventral to the mandibular symphysis. The subdental shelf is 
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wide with a moderately convex ventral margin, and anteriorly, 
it constitutes the medial limit of the dental gutter.

The only available trunk vertebra (Fig. 2D) is procoelous, 
with a neural arch indented anteriorly. The centrum is triangular 
and moderately widened anteriorly. A haemal keel is absent. The 
prezygapophyses and postzygapophyses are rather small but 
well individualized. As long as wide, this vertebra has relatively 
dorso-ventrally flattened condyle and cotyle. In lateral view, the 
globular synapophyses are more or less egg-shaped. The neural 

spine, although broken, seems to have been relatively high, 
strong and reached the anterior margin of the neural arch.

The caudal vertebrae are elongated and show a centrum that 
is transversally convex and slightly constricted in its central 
part. The neural spine is rather long, thin and low and is pro-
longed posteriorly by an interzygapophyseal tip that does not 
reach the posterior limit of the postzygapophyses. No autotomy 
line is visible. In the anterior caudal vertebra (Fig. 2E), the 
incomplete transverse processes are only represented by their 
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Fig. 2. Agamidae indet. from the late early Pleistocene of Sierra de Quibas, Murcia, southeastern Spain. A. IPHES QB-06-EC-H/1, right maxilla in lateral 
(A1) and medial (A2) views. B. IPHES QB-06-EC-H/2, left dentary in lateral (B1) and medial (B2) views. C. IPHES QB-06-EC-H/3, right dentary in lateral 
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bases on the centrum. In the three fossil posterior caudal verte-
brae, no transverse process is visible.
Remarks.—The heterodont dentition characterized by pleuro-
dont and acrodont teeth unambiguously identifies the family 
Agamidae (Moody 1980; Ananjeva 1981; Bailon 1991; Delfi-
no et al. 2008; Baig et al. 2012). Chameleons have a rather 
similar dentition but the anterior pleurodont teeth are missing 
and the acrodont teeth are located more apically than in the 
agamids (Moody and Roček 1980). The fossil material from 
Quibas-EC resembles the African-West Asian agamid clade Ag-
aminae (sensu Macey et al. 2000; Group VI of Moody 1980) by 
possessing “only” two anterior pleurodont teeth on the dentary, 
whereas in most other agamids, there are at least three such teeth 
on the dentary (Maul et al. 2011). Other features such as simple 
tooth morphology, unicuspid crowns with triangular labial and 
lingual profiles and without significant longitudinal grooves or 
irregularities are derived in the same manner as in Agaminae 
(Maul et al. 2011).

Discussion
Agamids today inhabit Africa, Asia, Australia, and Europe 
(Pough et al. 2001; Zug et al. 2001). The only genera currently 
in Europe are Stellagama, Trapelus, and Phrynocephalus (Gasc 

et al. 1997; Baig et al. 2012), and these are only found in the 
southeastern periphery of the continent, in a small area in con-
tinental Greece (Thessaloniki area) plus a few islands (Corfu, 
Cyclades archipelago and few Greek islands close to Asian Tur-
key) (Gasc et al. 1997).

The earliest European agamid fossils are from the early Eo-
cene of Western and Northern Europe and after an apparent 
hiatus, they reappear later in the Oligocene of France (Augé 
and Smith 1997; Augé 2005). During the Miocene records are 
rather widespread across the continent, from France to Ukraine 
(Delfino et al. 2008). Later, in the Pliocene, finds are restricted 
to localities in the Mediterranean area (Bailon and Blain 2007; 
Delfino et al. 2008).

Until now, the last records of fossil agamids in Western Eu-
rope came from the MN17 sites (formerly late Pliocene, now 
part of the Early Pleistocene) of Vallirana and Almenara-Casa-
blanca-1 in Spain (Blain 2005, 2009; Bailon and Blain 2007) 
and Montagnola Senese in Italy (Delfino et al. 2008) (Fig. 3). 
Consequently it was assumed that the agamids became extinct in 
Western Europe at the former Pliocene/Pleistocene boundary, ca. 
1.8 Ma (Bailon 1987, 1991; Blain 2005, 2009; Bailon and Blain 
2007). Thereafter Delfino et al. (2008) described agamid remains 
from three new fissure fillings from Monte Tuttavista (Sardinia, 
Italy) of “Plio-Pleistocene” age, so now probably considered as 

T
im

e
(M

a
)

S
e
ri
e
s

F
a
u
n
a
l
u
n
it
s

Biozones

MN zones

France Spain Peninsular Italy Sardinia

Quibas EC–

Vallirana
Almenara Casablanca-1–

Almenara Casablanca-4
Medas Islands Sarri n 1

–
ó

Seynes
Mas G n galesé é

S teé

Montagnola Senese

Cava XI?

Cava VI and VII

Cava Monticino

P
le

is
to

c
e
n
e

P
lio

c
e
n
e

M
io

c
e
n
e

T
u
ro

lia
n

R
u
s
c
in

ia
n

V
ill

a
n
y
ia

n
B

ih
a
ri
a
n

T
o
ri
n
g
ia

n

Iberomys
cabrerae

Iberomys
brecciensis

Allophaiomys
chalinei

Allophaiomys
lavocati

Allophaiomys
pliocaenicus

MN 17

MN 16

MN 15

MN 14

MN 12

MN 13

5.0

2.6

1.8

1.2

0.6

0.1

M
o
n
te

T
u
tt
a
v
is

ta

Fig. 3. Chronological synthesis of the latest Miocene, Pliocene, and Pleistocene records of the family Agamidae in Western Europe (data mainly from 
Delfino et al. 2008). The grey strips represent the two periods of extinction of Western and Central European herpetofauna during the Pliocene and Pleis-
tocene (Bailon 1991; Blain 2005, 2009; Bailon and Blain 2007; Ivanov 2007). MN, Mammal Neogene Biozonation.

Downloaded From: https://bioone.org/journals/Acta-Palaeontologica-Polonica on 01 May 2024
Terms of Use: https://bioone.org/terms-of-use



BRIEF REPORT 877

Early Pleistocene: Cava VI-antica, Cava VII-blocco strada, and 
Cava XI-Canidae. Of particular interest was the dentary found 
in Cava XI-Canidae, with an age established as “latest Early 
Pleistocene to earliest Middle Pleistocene”, since it would rep-
resent the most recent agamid in Western Europe. However, the 
authors warn that this record should be considered with caution 
as the presence of a single skeletal element of an agamid lizard 
might be due to contamination (Delfino et al. 2008). Thus, the 
agamid fossil remains in the Early Pleistocene of Quibas-EC at 
approximately 1.3 Ma provides new information on the timing of 
the local extinction of agamids in Western Europe.

Considering the progressive impoverishment of squamate 
faunas in Western Europe during the Pliocene and the beginning 
of the Pleistocene, the new evidence that agamid lizards survived 
the former Pliocene/Pleistocene boundary is important because 
it was the only family that was supposed to have became extinct 
in Western Europe at that time (Bailon and Blain 2007). Our 
new data suggests that squamate extinctions in Western Europe 
were similar to events in Central Europe (Ivanov 2007), where 
the former Pliocene / Pleistocene boundary is not recognisable 
in the evolution of herpetological assemblages. Two main her-
petofaunal extinction events took place in Central Europe, the 
first during the Pliocene (MN15 and MN16) and the second 
in the early Biharian (1.4–1.6 Ma ago). The first extinction is 
marked by the last occurrences of Albanerpeton pannonicum, 
Mertensiella mera, Latonia gigantea, Varanus marathonensis, 
and Natrix longivertebrata; the second extinction by the loss 
of Mioproteus wezei, Lacerta altenburgensis, Podarcis prae-
muralis, Pseudopus pannonicus, and Zanemis paralongissimus 
(Ivanov 2007). In Western Europe, the latter extinction event is 
marked by the last occurrences of Pseudepidalea viridis sen-
su lato in Cueva Victoria at 1.1–1.2 Ma (Murcia, southeastern 
Spain; Blain et al. 2010), of the anguid Dopasia in Barranco 
León D at 1.3 Ma (Granada, southeastern Spain; Blain 2005, 
2009; Bailon and Blain 2007; Agustí et al. 2009; Blain et al. 
2011) and finally, of agamid lizards in Quibas-EC.

Acknowledgements.—The Quibas excavation team helped with the 
extraction, sieving, and washing of sediments. The authors thank Mi-
chael J. Benton (University of Bristol, Bristol, UK), Massimo Delfino 
(Università degli Studi di Torino, Torino, Italy), Jean-Claude Rage 
(Muséum national d’Histoire naturelle, Paris, France) and an anony-
mous reviewer for their comments and suggestions on the manuscript. 
This paper is part of projects CGL2012-38358 of the Spanish Ministry 
of Economy and Competitiveness and PI-676-04 (7507) of the Séneca 
Fundation (Murcia). JML-G is beneficiary of a Beatriu de Pinós post-
doctoral fellowship (2011BP-A00272) from the Generalitat de Catalu-
nya, a grant co-funded by the European Union through the Marie Curie 
Actions of the 7th Framework Program.

References
Agustí, J. and Madurell, J. 2003. Los arvicólidos (Muroidea, Rodentia, 

Mammalia) del Pleistoceno inferior de Barranco León y Fuente Nue-
va 3 (Orce, Granada). Datos preliminares. In: I. Toro, J. Agustí, and 
B. Martínez-Navarro (eds.), El Pleistoceno inferior de Barranco León 
y Fuente Nueva 3, Orce (Granada). Memoria Científica Campañas 
1999–2002. Junta de Andalucía. Consejería de Cultura. E.P.G. Arque-
ología Monografías 17: 137–146.

Agustí, J., Blain, H.-A., Cuenca-Bescós, G., and Bailon, S. 2009. Climate 
forcing of first hominid dispersal in Western Europe. Journal of Hu-
man Evolution 57: 815–821.

Alba, D.M., Carlos-Calero, J.A., Mancheño, M.A., Montoya, P., Morales, 
J., and Rook, L. 2011. Fossil remains of Macaca sylvanus florentina 
(Cocchi, 1872) (Primates, Cercopithecidae) from the Early Pleistocene 
of Quibas (Murcia, Spain). Journal of Human Evolution 61: 703–718.

Ananjeva, N.B. 1981. Structural characteristics of skull, dentition and hyoid 
of lizards of the genus Agama from the fauna of the USSR. Proceedings 
of the Zoological Institute, USSR Academy of Sciences 101: 3–20.

Augé, M. 2005. Evolution des lézards du Paléogène en Europe. Mémoires 
du Muséum national d’Histoire naturelle, Paris 192 : 1–369.

Augé, M. and Smith, R. 1997. Les Agamidae (Reptilia, Squamata) du 
Paléogène d’Europe occidentale. Belgian Journal of Zoology 127: 
123–138.

Baig, K.J., Wagner, P., Ananjeva, N.B., and Böhme, W. 2012. A morpholo-
gy-based taxonomic revision of Laudakia Gray, 1845 (Squamata: Ag-
amidae). Vertebrate Zoology 62: 213–260.

Bailon, S. 1987. Les plus récents Agamidae fossiles de l’Europe occiden-
tale et centrale (Pliocène supérieur de Seynes, France). Bulletin de la 
Société Herpétologique de France 42: 1–4.

Bailon, S. 1991. Amphibiens et reptiles du Pliocène et du Quaternaire de 
France et d’Espagne: mise en place et évolution des faunes. 449 pp. 
Unpublished Ph.D. Dissertation, Université de Paris VII, Paris.

Bailon, S. and Blain, H.-A. 2007. Faunes de reptiles et changements cli-
matiques en Europe occidentale autour de la limite Plio-Pléistocène. 
Quaternaire 18: 55–63.

Blain, H.-A. 2005. Contribution de la Paléoherpétofaune (Amphibia et 
Squamata) à la connaissance de l’évolution du climat et du paysage du 
Pliocène supérieur au Pléistocène moyen d’Espagne. 402 pp. Unpub-
lished Ph.D. Dissertation, Muséum national d’Histoire naturelle, Paris.

Blain, H.-A. 2009. Contribution de la Paléoherpétofaune (Amphibia et 
Squamata) à la connaissance de l’évolution du climat et du paysage 
du Pliocène supérieur au Pléistocène moyen d’Espagne. Treballs del 
Museo de Geología de Barcelona 16: 39–170.

Blain, H.-A. and Bailon, S. 2010. Anfibios y escamosos del Pleistoceno 
inferior de Barranco León y de Fuente Nueva 3 (Orce, Andalucía, 
España). In: I. Toro, B. Martínez-Navarro, and J. Agustí (coords.), 
Ocupaciones humanas durante el Pleistoceno inferior y medio de la 
Cuenca de Guadix-Baza. Arqueología Monografías 2010: 165–183.

Blain, H.-A., Gibert, L., and Ferràndez-Cañadell, C. 2010. First report of a 
green toad (Bufo viridis sensu lato) in the Early Pleistocene of Spain: 
paleobiogeographical and paleoecological implications. Comptes Ren-
dus Palevol 9: 487–497.

Blain, H.-A., Bailon, S., Agustí, J., Martínez-Navarro, B., and Toro, I. 2011. 
Paleoenvironmental and paleoclimatic proxies to the Early Pleistocene 
hominids of Barranco León D and Fuente Nueva 3 (Granada, Spain) 
by means of their amphibian and reptile assemblages. Quaternary In-
ternational 243: 44–53.

Carlos-Calero, J.A., Montoya, P., Mancheño, P., and Morales, J. 2006a. 
Presencia de Vulpes praeglacialis en el yacimiento pleistoceno de la 
Sierra de Quibas (Murcia, España). Estudios Geológicos 62: 395–400.

Carlos-Calero, J.A., van der Made, J., Mancheño, M.A., Montoya, P., and 
Romero, G. 2006b. Capra alba Moyà-Solà, 1987 del Pleistoceno in-
ferior de la Sierra de Quibas (Murcia, España). Estudios Geológicos 
62: 571–578.

Delfino, M., Kotsakis, T., Arca, M., Tuveri, C., Pitruzzella, G., and Rook, 
L. 2008. Agamid lizards from the Plio-Pleistocene of Sardinia (Italy) 
and an overview of the European fossil record of the family. Geodiver-
sitas 30: 641–656.

Durán, J.J., López-Martínez, J., and Mancheño, M.A. 2004. Dos registros 
de espeleotemas pleistocenos de gran potencia en la Península Ibéri-
ca: primeros resultados isotópicos. Boletín Geológico y Minero 115: 
265–270.

Duval, M., Falguères, C., Bahain, J.J., Grun, R., Shao, Q., Aubert, M., 
Dolo, J.M., Agustí, J., Martínez-Navarro, B., Palmqvist, P., and Toro, 
I. 2012. On the limits of using combined U-series/ESR method to date 

Downloaded From: https://bioone.org/journals/Acta-Palaeontologica-Polonica on 01 May 2024
Terms of Use: https://bioone.org/terms-of-use

http://dx.doi.org/10.1016/j.jhevol.2009.06.005
http://dx.doi.org/10.1016/j.jhevol.2011.09.003
http://dx.doi.org/10.4000/quaternaire.960
http://dx.doi.org/10.1016/j.crpv.2010.10.002
http://dx.doi.org/10.1016/j.quaint.2010.12.031
http://dx.doi.org/10.1016/j.yqres.2012.01.003


878 ACTA PALAEONTOLOGICA POLONICA 59 (4), 2014

fossil teeth from two early Pleistocene archaeological sites of the Orce 
area (Guadix-Baza basin, Spain). Quaternary Research 77: 482–491.

Gasc, J.-P., Cabela, A., Crnobrnja-Isailovic, J., Dolmen, D., Grossenbach-
er, K., Haffner, P., Lescure, J., Martens, H., Martínez-Rica, J.P., Mau-
rin, H., Oliveira, M.E., Sofianidou, T.S., Veith, M., and Zuiderwijk, A. 
(eds.) 1997. Atlas of Amphibians and Reptiles in Europe. Collection 
Patrimoines Naturels, 29. SHE/IEGB/Muséum national d’Histoire na-
turelle, Paris.

Ivanov, M. 2007. Herpetological assemblages from the Pliocene to middle 
Pleistocene in central Europe: palaeoecological significance. Geodi-
versitas 29: 297–320.

Macey, J.R., Shulte, J.A. II, Larson, A., Ananjeva, N.B., Wang, Y., Pethiya-
goda, R., Rastegar-Pouyani, N., and Papenfuss, T.J. 2000. Evaluating 
trans-Tethys migration: an example using acrodont lizard phylogenet-
ics. Systematic Biology 49: 233–256.

Maul, L.C., Smith, K.T., Barkai, R., Barash, A., Karkanas, P., Shahack- 
Gross, R., and Gopher, A. 2011. Microfaunal remains at Middle Pleis-
tocene Qesem Cave, Israel: Preliminary results on small vertebrates, 
environment and biostratigraphy. Journal of Human Evolution 60: 
464–480.

Montoya, P., Alberdi, M.T., Blázquez, A.M., Barbadillo, L.J., Fumanal, 
M.P., van der Made, J., Marín, J.M., Molina, A., Morales, J., Murela-
ga, X., Peñalver, E., Robles, F., Ruiz-Bustos, A., Sánchez, A., Sanchíz, 
B., Soria, D., and Szyndlar, Z. 1999. La fauna del Pleistoceno inferior 
de la Sierra de Quibas (Abanilla, Murcia). Estudios Geológicos 55: 
127–161.

Montoya, P., Alberdi, M.T., Blázquez, A.M., Barbadillo, L.J., Fumanal, 
M.P., van der Made, J., Marín, J.M., Molina, A., Morales, J., Murelaga, 

X., Peñalver, E., Robles, F., Ruiz-Bustos, A., Sánchez, A., Sanchíz, B., 
Soria, D., and Szyndlar, Z. 2001. Une faune très diversifiée du Pléis-
tocène inférieur de la Sierra de Quibas (province de Murcia, Espagne). 
Comptes Rendus de l’Académie des Sciences, Paris 332: 387–393.

Moody, S.M. 1980. Phylogenetic and Historical Biogeographical Rela-
tionships of the Genera in the Family Agamidae (Reptilia: Lacertilia). 
373 pp. Unpublished Ph.D. Dissertation, University of Michigan, Ann 
Arbor.

Moody, S.M. and Roček, Z. 1980. Chamaeleo caroliquarti (Chamaeleoni-
dae, Sauria): a new species from the lower Miocene of central Europe. 
Vestnik Ústředniho Ústavu Geologickeho 55: 85–92.

Piñero-García, P. 2012. Los roedores del Pleistoceno inferior de la Gru-
ta 1 del Complejo kárstico de Quibas. Unpublished Master Degree 
Dissertation, Universitat Autònoma de Barcelona and Universitat de 
Barcelona, Barcelona.

Pough, F.H., Andrews, R.M., Cadle, J.E., Crump, M.L., Savitzky, A.H., 
and Wells, K.D. 2001. Herpetology, 2nd edition. 612 pp. Prentice Hall, 
Upper Saddle River.

Rage, J.C. and Augé, M. 2010. Squamate reptiles from the middle Eocene 
of Lissieu (France). A landmark in the middle Eocene of Europe. Ge-
obios 43: 243–268.

Rodríguez-Estrella, T., Mancheño, M.A., Romero, G., and Hernández, J.M. 
2004. Características geológicas de la Sierra de Quibas (Abanilla, Mur-
cia). Su relación con un yacimiento paleontológico pleistoceno. Geo-
gaceta 35: 115–118.

Zug, G.R., Vitt, L.J., and Caldwell, J.P. 2001. Herpetology, An Introductory 
Biology of Amphibians and Reptiles. Second edition. 630 pp. Academ-
ic Press, Salt Lake City.

Hugues-Alexandre Blain [hablain@iphes.cat], Pedro Piñero-García [ppinero@iphes.cat], Iván Lozano-Fernández [ilozano@iphes.cat], IPHES, Institut 
Català de Paleoecologia Humana i Evolució Social, c/ Escorxador s/n, 43003 Tarragona, Spain and Àrea de Prehistòria, Universitat Rovira i Virgili 
(URV), Avinguda de Catalunya 35, 43002 Tarragona, Spain;
Salvador Bailon [salvador.bailon@mnhn.fr], UMR 7149-7209-USM 303 “Archéozoologie et Histoire des Sociétés”, Département EGB, Muséum nation-
al d’Histoire naturelle, Bâtiment d’Anatomie Comparée CP55, 55 rue Buffon, 75005 Paris, France;
Jordi Agustí [jordi.agusti@icrea.cat], ICREA, Institució Catalana de Recerca i Estudis Avançats, Barcelona, Spain; IPHES, Institut Català de Paleo-
ecologia Humana i Evolució Social, c/ Escorxador s/n, 43003 Tarragona, Spain; and Àrea de Prehistòria, Universitat Rovira i Virgili (URV), Avinguda 
de Catalunya 35, 43002 Tarragona, Spain;
Paloma Sevilla [psevilla@geo.ucm.es], Departamento de Paleontología, Facultad de Ciencias Geológicas (UCM) c/ Jose Antonio Novais 2, 28040 
Madrid, Spain;
Juan Manuel López-García [lpzjmn@unife.it], Gruppo di Ricerca di Paleobiologia e Preistoria, Dipartimento di Studi Umanistiche, Università degli 
Studi di Ferrara, C.so Ercole I d’Este 32, 44121 Ferrara, Italy;
Gregorio Romero Sánchez [gromero@um.es], Departamento de Química Agrícola, Geología y Edafología, Facultad de Química, Universidad de Murcia, 
Campus de Espinardo, 30100 Murcia, Spain and Servicio de Patrimonio Histórico, Dirección General de Bienes Culturales, Consejería de Cultura y 
Turismo, Plaza Julián Romea 4, 30071 Murcia, Spain;
Miguel Angel Mancheño [cheno@um.es], Departamento de Química Agrícola, Geología y Edafología, Facultad de Química, Universidad de Murcia, 
Campus de Espinardo, 30100 Murcia, Spain.

Received 3 December 2012, accepted 30 January 2013, available online 13 May 2013.

Copyright © 2014 H.-A. Blain et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Downloaded From: https://bioone.org/journals/Acta-Palaeontologica-Polonica on 01 May 2024
Terms of Use: https://bioone.org/terms-of-use

http://dx.doi.org/10.1016/j.yqres.2012.01.003
http://dx.doi.org/10.1093/sysbio/49.2.233
http://dx.doi.org/10.1016/j.jhevol.2010.03.015
http://dx.doi.org/10.3989/egeol.99553-4171
http://dx.doi.org/10.1016/j.geobios.2009.08.002



