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Abstract

The Pleistocene of the Iberian Peninsula is currently a focus of intense paleontological, archaeological and geological research. To a large
extent, these inquiries are intended to decipher the ecological factors that might have conditioned early Homo dispersals into the European
continent during the late Early Pleistocene. In this respect, the research carried out during the last twenty years in several areas of the Iberian
Peninsula (the Guadix-Baza Basin, the Sierra de Atapuerca, the Vallparadis Section and the Banyoles-Besalu Basin) have yielded a large
amount of new significant data. Here we review such data and provide for the first time a comprehensive synthesis from a faunal, geologi-
cal and paleoecological perspectives, by focusing on the relationship between paleoenvironmental conditions and early human dispersals
during the late Early Pleistocene in the Iberian Peninsula. In particular, the Iberian fossil record of Early to Late Villafranchian large mam-
mals is synthesized, on the basis of recent publications and unpublished data collected by the authors during the last five years, in order to
provide the adequate faunal and paleocological framework for understanding the factors that limited or conditioned human dispersal events.
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Resumen

El Pleistoceno de la Peninsula Ibérica es actualmente foco de intensa investigacion paleontologica, arqueologica y geoldgica. En gran
medida, estos trabajos estan encaminados a descifrar los factores ecologicos que podrian haber condicionado las dispersiones de los Homo
iniciales hacia Europa durante el Pleistoceno inferior. En este sentido, la investigacion realizada durante los Gltimos veinte afios en diversas
zonas de la Peninsula Ibérica (la Cuenca de Guadix-Baza, la Sierra de Atapuerca, la Seccion de Vallparadis y la Cuenca de Banyoles-
Besalu) ha proporcionado una gran cantidad de nuevos datos significativos. Aqui revisamos estos datos y se proporciona por primera vez
una sintesis exhaustiva desde una perspectiva paleontologica, paleoecologica y geoldgica, centrandonos en las relaciones entre las condi-
ciones paleoambientales y las dispersiones de los primeros humanos en el Pleistoceno inferior de la Peninsula Ibérica. Concretamente, se
sintetiza el registro fosil ibérico de grandes mamiferos villafranquienses en base a publicaciones recientes y datos inéditos recopilados por
los autores en los ltimos cinco afos, para asi proporcionar el marco faunistico y paleoecoldgico adecuado para comprender los factores
que limitaron o condicionaron los eventos de dispersion humana.

Palabras clave: Mamiferos, Plioceno, Pleistoceno, Villafranquiense, Peninsula Ibérica

1. Introduction

The Villafranchian is a European large mammal biochrono-
logic unit first introduced by Pareto (1865) as a continental
stage referred to fluvial and lacustrine sediments in the sur-
roundings of Villafranca d’Asti (Piedmont, Italy). During
most of the past century, the Villafranchian was considered
the first stage of the continental Pleistocene (Rook and Mar-

tinez-Navarro, 2010). Nevertheless, several authors pointed
that the so-called Villafranchian faunas were not homogene-
ous (Azzaroli, 1962, 1970). Nowadays the Villafranchian is
divided into three different stages: the Early Villafranchian
(Late Pliocene, ca. 3.6-2.6 Ma), the Middle Villafranchi-
an (Early Pleistocene, ca. 2.6-1.8 Ma) and the Late Villa-
franchian (Early Pleistocene, ca. 1.8-1.1 Ma). According to
some scholars, next to the Villafranchian it would follow the
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Galerian biochronologic unit (late Early and early Middle
Pleistocene, ca. 1.1-0.4 Ma; Palombo et al., 2008; Rook and
Martinez-Navarro, 2010). However, the latest Villafranchian
and the earliest Galerian correspond in fact to a transitional
time interval, in which several Villafranchian species per-
sisted and some Galerian newcomers were first recorded in
Europe. This transitional unit (ca. 1.1-0.78 Ma) was named
Epivillafranchian by Bourdier (1962).

Historically, Villafranchian faunas have been identified
in the Iberian Peninsula from several localities—such as
Villarroya (La Rioja), La Puebla de Valverde (Teruel), Cova
Bonica (Barcelona) and Begur-2 (Girona), among others—
thanks to the pioneering works of Miquel Crusafont-Pair6
and Josep F. de Villalta (Villalta, 1952; Kurtén and Crusafont-
Pair6, 1977). Later, in the 1980s and 1990s, numerous field
surveys led by Josep Gibert and Emiliano Aguirre resulted in
the discovery of various new localities in the Guadix-Baza
Basin and the Sierra de Atapuerca (Aguirre et al., 1987,
Gibert, 1992), among others. These works, still ongoing, were
mainly focused on studying the paleoecological conditions
and faunal context that probably limited or conditioned the
dispersal of first hominin populations into Europe.

Here, we provide an updated synthesis of Villafranchian
and Epivillafranchian localities from the Iberian Peninsula,
on the basis of recently publications as well as unpublished
data collected by the authors in the last five years. This re-
view is intended to provide the adequate faunal and paleo-
cological framework necessary for understanding the factors
that limited or conditioned human dispersal events into the
Iberian Peninsula during the Pleistocene.

2. Paleoenvironmental background

The Late Pliocene and the Pleistocene were characterized
by great climatic shifts, as well as by changes in the orbital
cycles that conditioned the periodicity of the glacial cycles.
Several recent works have dealt with the consequences of
these climatic changes on the Villafranchian and Galerian
large mammal communities (Palombo, 2007, 2010; Kahlke
et al., 2011; Magri and Palombo, 2013). These works have
shown that large mammals respond to these changing envi-
ronmental circumstances in several ways, including the ap-
pearance of new species (as a consequence of local evolution
or dispersal events) as well as changes in their distribution
areas, following the latitudinal changes experienced by the
vegetal cover and the biome as a whole (Palombo, 2007; Ma-
durell-Malapeira, 2010). Throughout the Villafranchian, two
main faunal turnovers took place among large mammal com-
munities: the oldest one corresponds to the transition between
the Early and the Middle Villafranchian (ca. 2.6 Ma), whereas
the youngest corresponds to the Early to Middle Pleistocene
boundary (ca. 0.78 Ma). These two faunal renewals were fol-
lowed by short time intervals of community restructuring, in
which smaller changes also took place (Agusti and Anton,

2002; Palombo, 2007, 2010; Rook and Martinez-Navarro,
2010; Magri and Palombo, in press).

2.1. Early Villafranchian

At the beginning of the Villafranchian (ca. 3.6 Ma), envi-
ronmental conditions remained warm and humid, as in the
preceding Ruscinian (ca. 5.3-3.6 Ma). Nevertheless, at 3.2
Ma, a glacial phase began in the Northern Hemisphere. This
initial glacial pulse was associated to the first development of
an ice cover in Greenland and the first aridity pulse in the Sa-
hara. At the same time, a series of climatic shifts occurred in
the Mediterranean area, being associated to the establishment
of the modern Mediterranean climate, with warm and dry
summers, temperate winters and humid springs and autumns
(Agusti and Anton, 2002). After this first glacial pulse, an im-
portant increase in temperature occurred, with mean tempera-
tures in the Mediterranean area being about 5 °C higher than
today (Lisiecki and Raymo, 2005; Bertini, 2010).

2.2. Middle Villafranchian

The Pliocene-Pleistocene boundary (ca. 2.6 Ma; MIS104)
marks the beginning of new climatic conditions that defini-
tively departed from the Pliocene climatic optimum. The
Earth and, especially, the Northern Hemisphere entered in a
new bipolar dynamics of extensive glaciations, with glacial
periods alternated with interglacial periods, modulated in
cycles of 41,000 years (Clarck et al., 2006). Although these
first glacial pulses were less intense than the hard pulses
characteristic of the Late Pleistocene, they caused significant
changes in the ecosystems of middle and high latitudes. Most
significantly, this glacial pulse that occurred at 2.6 Ma caused
the first replacement of dense wooded areas by open land-
scapes similar to the tundra in Central and Northern Europe
(Bertini, 2010).

2.3. Late Villafranchian

The Gelasian-Calabrian boundary (ca. 1.8 Ma) represents
the beginning of another cold phase; in fact, several strong
glacial pulses have been documented in the marine isotopic
record (MIS70; Lisiecki and Raymo, 2005). In the Mediter-
ranean area, such climatic instability is documented by al-
ternations between wooded environments and open tundra-
like landscapes (Bertini, 2010). Finally, the disappearance
of tropical ecosystems and their replacement by deciduous
forests occured around 1.2 Ma, at the ending of the Late Vil-
lafranchian (Combourieu-Nebout, 1993, 1995).

2.4. Epivillafranchian

The latest Early Pleistocene is characterized by the
beginning of a new episode in Earth history, called the Mid-
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Fig. 1.- Main Villafranchian and Epivillafranchian localities from the Iberian Peninsula discussed in the text, in biochronological order (see
legend in the figure). Epivillafranchian: 1, Vallparadis Estaciéo Middle Unit (layers EVT6, EVT7 and EVTS): 2, Cal Guardiola Upper Unit
(layers D4, D5, D6, D7); 3, Vallparadis Estacié Lower Unit (layers EVT10, EVT11 and EVT12). Late Villafranchian: 4, Cueva Victoria;
5, Ponton de la Oliva, Cueva de los Huesos; 6, Bovila Ordis; 7, El Chaparral; 8, Quibas; 9, Cal Guardiola Lower Unit (layers D1, D2 and
D3); 10, Sima del Elefante (TE9); 11, Fuente Nueva-3; 12, Cortijo las Sabinas; 13, Barranco Ledn 5; 14, Incarcal Site complex (includ-
ing IN-I, IN-II and IN-V); 15, Venta Micena; 16, Fuensanta del Jicar; 17, Begur-2; 18, Barranco del Paso; 19, Algoz; 20, Avenc Marcel;
21, El Provencio; 22, Cortes de Baza; 23, Villanueva de Pitamo; 24, Puerto Real; 25, Chipiona; 26, Barranco de los Conejos. Middle
Villafranchian: 27, Lachar; 28, Fonelas P-1; 29, Almenara-Casablanca-1; 30, Huélago; 31, La Puebla de Valverde; 32, Zujar-14; 33, Val-
deganga I11; 34, Fuente Nueva-2; 35, Fuente Nueva-1. Early Villafranchian: 36, Villarroya; 37, Zujar-11; 38, Valverde de Calatrava II; 39,
Las Higueruelas; 40, El Rincon-1; 41, Cova Bonica; 42, Almenara-Casablanca-4; 43, Pantano de Cubillas; 44, Pozo de Piedrabuena; 45,
La Puebla de Almoradier; 46, Valdeganga I and II; 47, Cova de I’Embarcador del Frances. Unknown age: 48, Canal Negre 1.

Pleistocene Transition or Middle Pleistocene Revolution
(MPR), which elapsed from 1.25 Ma to the early Middle
Pleistocene (ca. 0.7 Ma) (Maslin and Ridgwell, 2005; Clarck
et al., 2006), rather coinciding with the Epivillafranchian
biochron (ca. 1.1-0.78 Ma). The low-amplitude, 41 ka
obliquity-forced climate cycles characteristic of the late Early
Pleistocene were replaced progressively by high-amplitude,
100 ka cycles. The later cycles implied a transition towards
a strongly non-linear forced climate system, and were
accompanied by a substantial increase in global ice volume
at 0.94 Ma (Maslin and Ridgwell, 2005). These climate
changes, particularly the increasing severity and duration
of cold stages, had a profound effect on the biota and the
physical landscape, especially in the Northern Hemisphere.
During this period of instability, MIS 22 (ca. 0.88-0.87 Ma)
was the most severe glacial pulse. Nevertheless, the effects
of this glacial stage were probably milder in lower latitudes
(the Iberian and Italian Peninsulas) than in Central Europe
(Madurell-Malapeira et al., 2010a). For example, in the

Bovila Ordis section (Porqueres, Girona, Iberian Peninsula),
the pollen record evidences that the MIS22 did not imply
marked changes in the vegetation cover (Suc and Popescu,
2005). Moreover, climatic conditions during the preceding
MIS21 were probably the most favorable during the whole
MPR (Almogi-Labin, 2011).

3. The Iberian record of Villafranchian large mammals
3.1. Early Villafranchian

The most significant Early Villafranchian Iberian locali-
ties are Villarroya (La Rioja), Las Higueruelas (Ciudad Real)
and Rincon-1 (Albacete) (Fig. 1; Villalta, 1952; Alberdi et
al., 1997; Mazo et al., 2003). These sites record the persist-
ence of some taxa of humid-forest affinities that were already
recorded in the Late Ruscinian of Europe, such as Anan-
cus arvernensis. On the other hand, several new taxa made
their first appearance in Iberia at that time, including: taxa
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more adapted to wooded savannahs and open areas, such as
Mammuthus meridionalis, Stephanorhinus etruscus, Equus
livenzovensis and E. stenonis; the pursuit predators Acinonyx
pardinensis and Homotherium latidens; the ambush preda-
tors Meganteron cultridens, Lynx issiodorensis, Nyctereutes
megamastoides, Pliocrocuta perrieri and Chasmaporthetes
lunensis; and the extinct badger Meles thorali (Madurell-
Malapeira, 2010). The record of Mammuthus and Equus
slightly before the Early-Middle Villafranchian boundary is
particularly noteworthy. In the past, this so-called ‘Elephant-
Equus event’ was linked to the onset of the glacial dynamics
at 2.6 Ma (Azzaroli, 1977). These taxa are apparently first
recorded in the Dacic Basin in Romania in the case of Mam-
muthus, and in the French locality of Vialette in the case of
Equus (Lacombat et al., 2008; Markov and Spassov, 2003).
With regard to artiodactyls, Gazella borbonica and Gazelos-
pira torticornis, characteristic of the Middle Villafranchian
assemblages, are first recorded in the Iberian Peninsula in
localities such as La Puebla de Almoradier, Pozo de Piedrab-
uena, el Rincon-1 and Las Higueruelas (Alberdi et al., 1997,
Mazo et al., 2003; Andrés and DeMiguel, 2008). As far as
carnivorans are concerned, the record of Megantereon cul-
tridens and Meles thorali at Villarroya and Almenara-Casa-
blanca 4 apparently represents the first record of these taxa in
Europe, suggesting that by this time these species might have
been already distributed throughout this continent (Palmqvist
et al., 2007; Madurell-Malapeira et al., 2009a, 2011a,b). Fi-
nally, is also noteworthy the first record in the Iberian Pe-
ninsula of the cercopithecid Paradolichopithecus at Cova
Bonica (Barcelona) (Moya-Sola et al., 1990).

3.2. Middle Villafranchian

The post Gauss large mammal faunas from the Iberian Pe-
ninsula are well-known since the late 1960s, when the first
field surveys were carried out at La Puebla de Valverde (Teru-
el) by a team led by Miquel Crusafont-Pair6 (Crusafont-Pairo
etal., 1964; Heintz et al., 1971; Kurtén and Crusafont-Pairo,
1977). During the last decade, the field work carried out at
Fonelas P-1 (Granada) has significantly increased our current
knowledge on the Middle Villafranchian faunas from Iberia
(Arribas, 2008). The estimated age of La Puebla de Valverde
is 2.14-1.95 Ma, whereas that of Fonelas P-1 is close to 2.0
Ma (Sinusia et al., 2004; Arribas, 2008). As such, both lo-
calities only record the latest Middle Villafranchian. In con-
trast, Hué¢lago (Granada) possibly records the earliest Middle
Villafranchian faunas from the Iberian Peninsula, being cor-
related to the Italian Montopoli faunal unit (ca. 2.5-2.3 Ma;
Alberdi et al., 2001).

The faunal assemblages from the localities of La Puebla de
Valverde, Fonelas P-1 and Almenara-Casablanca 1 (Castello)
record a large number of first appearance data, not only for
the Iberian Peninsula, but also in many instances for Europe
as a whole. Thus, the remains of the giant short-faced hy-
ena Pachycrocuta brevirostris from Fonelas and Almenara-

Casablanca 1 are the first occurrences of this species in Eu-
rope, otherwise well known from the Olivola Faunal Unit
onwards (Rook and Martinez-Navarro, 2010). The Iberian
record therefore puts back the so-called ‘Pachycrocuta event’
before the beginning of the Olduvai magnetostratigraphic
chron (Arribas, 2008; Martinez-Navarro, 2010). Moreover,
a revision of the carnivoran remains from La Puebla de Val-
verde enables to discount the presence of Lycaon falconeri,
previously cited by Kurtén and Crusafont-Pair6 (1977) in this
locality on the basis of a decidual upper premolar that prob-
ably belongs to a hyaenid. Additionally, we recognized for
the first time in Europe the presence of Panthera gombas-
zoegensis in pre-Olduvai layers (J.M.M.’s unpublished data),
previously only tentatively identified in the Bulgarian site of
Slivnitsa (ca. 1.9-1.8 Ma, Kahlke et al., 2011). On the other
hand, the presence of the middle-sized felid Puma pardoides
is also recognized in La Puebla de Valverde, corresponding to
a primitive form of this species, closer to the specimens from
Saint-Vallier (Madurell-Malapeira et al., 2010b). Among the
carnivorans, it is also significant the presence of Canis etrus-
cus and the surprising record of Hyaena brunnea in Fonelas
P-1 (Arribas, 2008). Finally, the presence in Fonelas P-1 of
artiodactyls of African origin, such as Potamochoerus and
Mitilanotherium, in addition to the above-mentioned new-
comers Panthera gombaszoegensis, Hyaena brunnea and
Pachycrocuta brevirostris, opens a new, as yet unresolved
debate concerning the faunal dispersals that took place dur-
ing the Middle Villafranchian in relation to the establishment
of the glacial/interglacial dynamics (Arribas et al., 2009).

3.3. Late Villafranchian

The Iberian Peninsula has plenty of well-known Late Vil-
lafranchian localities, including the following (Figs. 1 and
2): Venta Micena (1.6-1.4 Ma, Granada; Palmqvist et al.,
2005); the Incarcal site complex (ca. 1.5 Ma, Girona; Galo-
bart and Maroto, 2003; Ros-Montoya et al., 2012); Barranco
Leén and Fuente Nueva 3 (1.4-1.2 Ma, Granada; Martinez-
Navarro et al., 2010); Sima del Elefante (ca. 1.2 Ma, Burgos;
Carbonell et al., 2008); the Lower Unit of the Cal Guardiola
local section (ca. 1.2 Ma, Barcelona; Madurell-Malapeira et
al., 2010a); and Quibas (ca. 1.3-1.0 Ma, Murcia; Montoya et
al., 2001).

The beginning of the Late Villafranchian represents a major
faunal renewal, which involved the extinction of several spe-
cies (most of them herbivores) as well as the arrival of several
new forms of Asian and African origin. Several taxa with a
long record during the Villafranchian, such as Stephanorhi-
nus etruscus, Equus stenonis, Gazellospira, Gazella, Cer-
vus phillisi, Arvernoceros ardei and Croizetoceros ramosus,
vanished from the Iberian Peninsula around the Middle-Late
Villafranchian boundary. These taxa were replaced by new-
coming species, most of them of Asian origin, namely Steph-
anorhinus hundsheimensis, Equus altidens, Praemegaceros
verticornis, Hemibos, Hemitragus and Soergelia minor (Fig.
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Fig. 2.- Correlation of the Villafranchian and Epivillafranchian Iberian localities with the geomagnetic polarity time scale.
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CHRONOLOGICAL RANGE
OF LARGE MAMMAL IN THE IBERIAN PENINSULA

Fig. 3.- Chronological range of the Villafranchian and Epivillafranchian large mammals recorded from the Iberian Peninsula.
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3, SI), most of them being first recorded at Venta Micena
(ca. 1.6-1.4 Ma; Palmqyvist et al., 2005). Regarding carnivo-
rans, in Iberia several Middle Villafranchian species did not
survive the transition into the Late Villafranchian and its as-
sociated climatic shifts, including Megantereon cultridens,
Acinonyx pardinensis, Pliocrocuta perrieri, Chasmaportetes
lunensis, Lycaon falconeri, Nyctereutes megamastoides and
Meles thorali.

The locality of Venta Micena, representing the best-known
site of the first stage of the Late Villafranchian in Iberia,
records even more important first Iberian occurrences of sev-
eral species, such as the large hippo Hippopotamus antiquus,
the dirk-toothed cat Megantereon whitei, the pack-hunting
canid Lycaon lycaonoides, and the wolf-like dog Canis
mosbachensis (Palmqvist et al., 2005; Martinez-Navarro,
2010 and references therein; Fig. 3).

Slightly after the Allophaiomys ruffoi biozone (ca. 1.6-1.4
Ma), which includes the localities of Venta Micena and Incar-
cal, evidences from the earliest Iberian hominins are recorded
in Barranco Leon and Fuente Nueva 3 (only lithic artifacts;
Palmqvist et al., 2005), as well as in Sima del Elefante (skel-
etical remains; Carbonell et al., 2008). This earliest record of
the presence of hominins in the Iberian Peninsula is associat-
ed with the arrival of several new species, including the bovid
Ammotragus europaeus (presumably occupying the same
ecological niche as the vanished Soergelia minor), the large
horse Equus suessenbornensis, and the extant badger Meles
meles, all of them being first recorded in the Guadix-Baza
Basin (Martinez-Navarro et al., 2010; Madurell-Malapeira
et al., 2011b). In turn, the typically Galerian genera Mega-
loceros and Dama are first recorded in the lower layers of
the Cal Guardiola local section (J.M.M.’s unpublished data;
Fig. 3, SD).

3.4. Epivillafranchian

The Iberian record of Epivillafranchian large mammal fau-
nas is also well known, the main Iberian localities being Cue-
va Victoria (1.0 Ma, Murcia; Blain et al., 2008), El Chaparral
(ca. 1.0 Ma, Cadiz; Pacheco et al., 2011) and the different
layers of the Vallparadis section (1.0-0.83 Ma, Barcelona;
Madurell-Malapeira ef al., 2010a). These sites record the last
faunas of Villafranchian character of southwestern Europe,
being associated with several typically Galerian/Aurelian lin-
eages, such as Sus, Megaloceros and Dama (Fig. 3). It is also
noteworthy the presence at Cueva Victoria of the large cerco-
pithecid Theropithecus (Gibert et al., 1995). Among the last
appearance data, Cueva Victoria site and Vallparadis Estacio
layer 10 record the latest occurrences of Megantereon whitei
in Europe, whereas Vallparadis Estaci6 layer 7 last records
Pachycrocuta brevirostris, Lycaon lycaonoides and Puma
pardoides in Europe (Madurell-Malapeira et al., 2010a).

It is also worth-mentioning the intense current debate on
the origins of the cave and brown bear lineages. Several au-
thors have concluded that the specimens from Gran Dolina

TDW4 (ca. 0.9 Ma, Burgos), together with those from the
Vallonnet Cave (1.0 Ma, France) and Deutch-Altenburg (ca.
1.4 Ma, Austria), represent the oldest European brown bears
(Garcia and Arsuaga, 2001; Garcia, 2003; Moullé, 2005; Ol-
ive, 2006; Rabeder et al., 2010). However, the Vallparadis
ursid remains, coming from layers CGRDS5, EVT10, EVT7
and EVT6 (ca. 1.0-0.83 Ma), display all the known range of
morphologic variability of Epivillafranchian bears from else-
where in Europe, further showing several craniodental fea-
tures derived towards the cave bear lineage (Madurell-Mala-
peira et al., 2009b, 2010a, 2011c). It seems therefore much
more likely that all the European latest Late Villafranchian
and Epivillafranchian bears do belong in fact to the cave bear
linage. Accordingly, all of these specimens are here tenta-
tively attributed to Ursus deningeri (Madurell-Malapeira et
al.,2011c¢), awaiting a detailed revision of the available fossil
remains.

Finally, it is also noticeable that, from the latest Villa-
franchian of Sima del Elefante until the earliest Galerian of
Gran Dolina TD6, human presence is not clearly recorded
in the Iberian Peninsula. Lithic tools were recently reported
from layer 7 of the Vallparadis Estaci6 local section (Mar-
tinez et al., 2010), but the anthropic origin of such remains
has been questioned on the basis of geologic and taphonomic
evidence (Madurell-Malaperia et al., 2012).

4. Discussion

An updated summary of Villafranchian large mammal taxa
and localities in the Iberian Peninsula is reported here, based
on the revision of more than 100 bibliographic references, as
well as on the basis of authors’ unpublished data. A total of
48 different localities are reported from the whole Iberian Pe-
ninsula, 13 from the Early Villafranchian, 10 from the Mid-
dle Villafranchian, 18 from the Late Villafranchian, 5 from
the Epivillafranchian and one with an undetermined age. This
information is summarized in figs. 2 and 3 and in the online
supplementary material , which show the chronological posi-
tion of all the localities and the ranges of the different Iberian
Villafranchian large mammals.

4.1. Villafranchian faunal dynamics

The Iberian Peninsula displays a good record of Villa-
franchian and Epivillafranchian large mammal faunas, simi-
lar to that from other parts of southwestern Europe, such as
Italy and France (Palombo and Valli, 2003; Rook and Mar-
tinez-Navarro, 2010). Nevertheless, the Iberian record is not
continuous through the several stages of the Villafranchian,
which might bias the interpretations of the available record.
In contrast, the data from the latest Villafranchian and Epivil-
lafranchian localities of the Iberian Peninsula are excellent.
Currently available data from the Iberian Peninsula (Fig. 3)
show two main periods of faunal renewal, including specia-
tion and extinction of several species, followed by the arrival
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of new forms (mainly of Asian and African origin). These
two events, previously identified in several works concern-
ing the large mammal faunas of France and Italy, perfectly
fit the timing of the two main climatic shifts experienced by
European ecosystems during the Pleistocene. The first one
corresponds to the Early to Middle Villafranchian transition
at 2.6 Ma, coinciding with the onset of the glacial dynamics,
whereas the second corresponds to the Epivillafranchian (ca.
1.1-0.78 Ma), being related to the climatic instability associ-
ated with the ‘Mid-Pleistocene Revolution’ (Madurell-Mala-
peira, 2010; Rook and Martinez-Navarro, 2010; Magri and
Palombo, 2013).

Certainly, the disappearance of several taxa from the
record, as well as the appearance of new-coming taxa, do not
seem to have been strictly synchronous across Europe. For
example, in the Iberian Peninsula the Middle to Late Villa-
franchian turnover seems to have happened earlier than in
the rest of Europe, further displaying additional differences,
including the earliest record of several genera, such as Hyae-
na, Potamochoerus and Mitilanotherium. Similarly, in Iberia
several Villafranchian taxa persisted until de Early-Middle
Pleistocene boundary (P. pardoides, L. lycaonoides, P. bre-
virostris), whereas several Galerian species (C. crocuta, Ce.
elaphus) were also first recorded there (Madurell-Malapeira
etal.,2010a).

Available data (Fig. 3, SI) show that the Iberian record of
Villafranchian large mammals displays two main points of
renewal. First, an initial phase of restructuring of the large
mammal assemblages occurred synchronously with the on-
set of glacial dynamics, resulting in important changes in
the mammalian communities. At that time, tropical elements
disappeared and new species appeared by showing a great
unexpected diversity, especially in the latest Middle Vil-
lafranchian, where Hyaena, Pachycrocuta, P. gombaszoe-
gensis, Potamochoerus and Mitilanotherium were recorded
within an environment dominated by warm Artemisa steppes
and woodland areas (Suc et al., 1995). A second stage of re-
structuring of the mammalian Iberian assemblages was as-
sociated to the ‘Mid-Pleistocene Revolution’, during which
the long-lasting Villafranchian species coexisted with several
new-coming, typically Galerian forms. In the Iberian Penin-
sula, Villafranchian forms survived the MIS22, persisting
until the MIS21 (ca. 0.83 Ma). The pollen data from north-
eastern Iberian Peninsula show no remarkable changes in
vegetation cover during the MIS22 (Suc and Popescu, 2005).
Nevertheless, slightly later during the Early-Middle Pleis-
tocene transition, a decrease in the diversity of plant species
is recorded in northeastern Iberia and southern France (Magri
and Palombo, 2013, Fig. 2; Pastre et al., 2007; Julia and Suc,
1980; Albin, 1991).

To sum up, the data summarized above show that the Iberi-
an large mammal assemblages experienced two major stages
of renewal during the Villafranchian, like in the rest of Eu-
rope, although the timing of these renewals was not strictly
synchronous throughout Mediterranean Europe.

4.2. Iberian Late Villafranchian/Early Galerian carnivorans
and early hominin dispersals

The oldest evidence of hominin presence in the Iberian Pe-
ninsula comes from three localities (Barranco Leon, Fuente
Nueva 3 and Sima del Elefante) from the latest Late Villa-
franchian (ca. 1.4-1.2 Ma; Palmgqvist et al., 2005; Carbon-
ell et al., 2008; Martinez-Navarro et al., 2010). In the Ibe-
rian Peninsula, this time interval was characterized by warm
temperatures and no great climatic shifts, with landscapes
dominated by open dry grasslands and several wooded ar-
eas (Leroy et al., 2011). Several authors suggested that the
paleoenvironmental conditions most favorable for the dis-
persal of hominins across Europe would correspond to open
landscapes, similar to the African environments where early
Homo had evolved. The Iberian Peninsula apparently dis-
played such kind of environments, although other factors
might have conditioned the survival of these early Homo
populations. In particular, taphonomic studies carried out
in the Orce localities suggest that large carnivorans, such as
Pachycrocuta, were responsible of an intense bone modifica-
tion activity during the Early Pleistocene. Evidences of early
Homo modification are also recorded, although the analysis
of available data has thus far suggested a primary access to
the carcasses only under occasional circumstances (Echas-
soux, 2004; Huguet, 2007; Espigares, 2010). It is not possi-
ble to compare this situation with that in other European sites
of the same age where human presence has been recorded,
such as Pirro Nord (Italy, ca. 1.6-1.4 Ma; Arzarello et al.,
2007), Lézignan-le-Cébe (France, 1.57 Ma; Crochet ef al.,
2009), Pont de Lavaud (France, 1.2-1.1 Ma; Despriée et al.,
2006), Terre-des-Sablons (France, ca. 1.2 Ma; Despriée et al.,
2010) and Kozarnika Cave (Bulgaria, ca. 1.6-1.4 Ma; Sirakov
et al., 2010), because no detailed taphonomic studies have
been to date carried out in these localities. The data from the
somewhat younger (Galerian, ca. 0.9 Ma) TD6 layer of the
Gran Dolina in Atapuerca (Moreno-Garcia, 2011) show that,
at this site, early humans had early access to the carcasses
(Diez et al., 1999), although it should be taken into account
that this site corresponds to a protected karstic environment,
instead of an open landscape as in Orce.

With regard to the role played by carnivorans as a limiting
factor for early Homo dispersals in the Iberian Peninsula, the
Late Villafranchian Iberian carnivore assemblage is more or
less composed by the same species as in southwestern Eu-
rope, with the only exception of Acinonyx pardinensis, which
is not recorded in the Iberian Late Villafranchian (Palombo
and Valli, 2003; Rook and Martinez-Navarro, 2010). The ab-
sence of the large Villafranchian cheetah in Iberia is probably
artifactual, resulting from the incompleteness of the record.
In any case, large Villafranchian carnivorans persist in the
Iberian Peninsula until the MIS21, i.e. slightly later than
in the other European localities, with the only exception of
Slivia (Italy), where P. brevirostris is recorded close to the
Early-Middle Pleistocene boundary (Palombo ez al., 2008).
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The long persistence of Villafranchian large carnivores in the
Iberian and Italian Peninsulas is probably related to the lesser
impact that the climatic shifts of the ‘Mid-Pleistocene Revo-
lution’ had in the lower latitudes of Mediterranean areas as
compared to Central Europe.

A parallelism can be established between the composition
of the carnivoran guild and the impact of hominin activities in
the record. Thus, in the localities with Villafranchian carnivo-
rans, hominin activities have a much scarcer impact than in
the localities with Galerian carnivorans such as Crocuta cro-
cuta, Panthera pardus and Panthera leo (Madurell-Malapeira,
2010; Madurell-Malapeira et al., 2010a; 2012). Moreover,
once the MPR has finished and all the Galerian carnivorans
are recorded in Europe, Acheulian stone tools are first re-
corded in the Mediterranean area (Madurell-Malapeira, 2010;
Martinez-Navarro, 2010). The key site for evaluating the rela-
tionship between the composition of the carnivoran guild and
human activity is Gran Dolina TD6, which first records several
Galerian species (such as Crocuta and Cervus elaphus) and
further displays the oldest evidence of primary access to the
carcasses in Europe (Diez et al., 1999; Garcia and Arsuaga,
1999; Van der Made, 1999). Traditionally, TD6 has been in-
terpreted as very close in age to the Early-Middle Pleistocene
boundary (ca. 0.78 Ma); under this interpretation, the presence
of Crocuta would not be surprising. However, new ESR dat-
ings suggest that the age of TD6 is closer to 0.9 Ma, whereas
TD4 would be very close to the Jaramillo subchron (Moreno-
Garcia, 2011). These new chronological background implies
the coexistence in time of Pachycrocuta (recorded in EVT7 of
the Vallparadis section ca. 0.83 Ma) with Crocuta (recorded in
TD4 and TD6, ca. 0.95-0.90 Ma) during the latest Early Pleis-
tocene of the Iberian Peninsula. This should not be surprising,
since the coexistence of these two hyenids is well documented
for more than one million years in East Africa (Werdelin and
Lewis, 2005). Incidentally, it should be noted that the record of
Crocuta in layers close to the Jaramillo subchron reopens the
debate on the taxonomic identity of the two medium to large
felid first lower molars from the Vallonnet Cave (France, ca.
1.0 Ma). These specimens were attributed to Panthera par-
dus by Moull¢é (1992) and Moull¢ et al. (2006), and to Puma
pardoides by Hemmer (2001). A recent description of the Ibe-
rian specimens of Puma-like cats (Madurell-Malapeira et al.,
2010b) as well as the study of the large collections of Panthera
pardus from the Royal Museum for Central Africa (Tervuren,
Belgium; J.M.M.’s unpublished data) indicates that the Val-
lonnet molars, as previously suggested by Moullé ez al. (2006;
contra Hemmer, 2001), correspond to the oldest record of Pan-
thera pardus in Europe. If this is correct, it implies the dis-
persal of several African carnivoran species (the leopard and
spotted hyena) into Europe prior to the MIS22 (ca. 0.88 Ma).

The evidence provided by carnivorans further agrees with
some studies of the early human remains from the Iberian Pe-
ninsula. Thus, Bermudez de Castro ef al. (2011) recently sug-
gested that the human mandible from Sima del Elefante differs
in some regards from the Gran Dolina TD6 material custom-

arily attributed to Homo antecessor (Bermudez de Castro et
al., 2008, 2011). As a result, Bermudez de Castro et al. (2011)
merely attribute the Sima del Elefante mandible to Homo sp.,
further suggesting that the populations from these two locali-
ties might correspond to two different hominin taxa (Bermu-
dez de Castro et al., 2011), one from pre-Jaramillo times and
the other from post-Jaramillo ones (Fig. 2). The younger popu-
lation would probably result from a second dispersal event,
probably across the Levantine corridor (Bermudez de Castro
and Martinén-Torres, in press). This second wave of hominin
dispersal, either from Africa or the Levantine Corridor, would
be related to the presence of Crocuta and Panthera pardus in
the layers of Gran Dolina and Vallonnet, which agrees with
the record of Crocuta at 1.4 Ma in Ubeidiya (Israel; Martinez-
Navarro et al., 2009).

5. Conclusions

The data summarized here evidence the occurrence of two
main faunal renewals in the Villafranchian of the Iberian Pe-
ninsula. These renewals, the first one during the latest Mid-
dle Villafranchian (ca. 2.0 Ma) and the second one during the
Epivillafranchian (ca. 1.1-0.78 Ma), were not strictly synchro-
nous with those in the rest of the Europe. Available data from
the Late Villafranchian and Epivillafranchian localities of the
Iberian Peninsula further suggest two different steps in hominin
dispersal in this area. The first wave of dispersal would corre-
spond to the latest Late Villafranchian, in paleoenvironments
dominated by open dry grasslands and several wooded areas,
and being associated to several other incoming species, mainly
of Asian origin, such as Ammotragus europaeus or Equus sus-
senbornensis. These human populations, however, would have
still coexisted with the large Villafranchian carnivorans and, as
a result, would have had a lesser impact on the taphocenosis.
The second human dispersal event, beginning more or less at
the same time than the MPR and somewhat before the great
climatic shifts that took place at 0.9 Ma, would have probably
involved the arrival of new hominin populations from Africa
or the Levantine corridor. These human populations would
have been associated to the latest Villafranchian carnivorans,
which in the Iberian Peninsula survived longer than in Central
Europe due to more favorable climatic conditions, but also to
the African newcomers, Crocuta and Panthera pardus, having
a greater impact on the taphocenosis.
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