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The field of biostratigraphy and biochronology (terms
that cannot be considered as synonymous), applied to
continental mammal faunas, has a great deal of prob-
lems. The most important consists in the different oper-
ational and theoretical approaches followed by the dif-
ferent scientists (Walsh, 1998, and references therein). In
fact, in a continental environment, due to taphonomic
and sampling biases, fossil remains of taxa characteris-
ing a given biochronological unit do not necessarily
appear in each section. Furthermore, the stratigraphic
order of their lowest/highest known occurrences does
not necessarily reflect the temporal order of their
first/last appearances within a specific local subarea.

Consequently, the boundaries of the large mammal
biochrons can be defined only theoretically by using
palaeobiological events (e.g. the appearance/origination
and disappearance/extinction of one or more taxa), and
not operationally by using the stratigraphic data follow-
ing biostratigraphic principles, even if such data corre-
spond to the oldest/latest known fossil record (Walsh,
1998, and references therein). Therefore, the boundaries
of a biochronological unit cannot be defined only on the
basis of the earliest “historical appearance” or effective
extinction of one or more taxa, bioevents that occurred
in a not well defined span of time before their lowest or
after their highest occurrences in the fossil record.

Consequently, the lowest/highest occurrences of a
taxon within a given section should not necessarily
define the actual beginning/end of the biochron to which
the taxa belong. Accordingly, the term “biozone” seems

unsuitable to define biochrons in the case of continental
large mammal faunas. We assume that a biochronologi-
cal unit can be operationally represented by complex of
local faunas, characterised by the co-occurrence of well
defined large mammal taxa, or first/last appearances and,
consequently by their taxonomical and ecological homo-
geneity for which the actual temporal extension cannot
be defined.

The European biochronological schemes thus far pro-
posed found principally on definition of faunal units
(FUs, mainly used by Italian palaeontologists) and
Mammal Ages (MAs) and “biozones”. 

The FU, based on all species from local faunas select-
ed as a typical association (see Azzaroli, 1977; 1982;
Gliozzi et al., 1997; Palombo et al., 2003), represents the
biochron of the lowest rank. The FUs can be grouped in
higher-level faunal complexes as the MAs.

Biochronological schemes based on “biozones” have
proposed by Mein (1975) for the Mammal Neogene
Units (MN) and by Guérin (1982) for the Pleistocene
“Mammifères Néogènes et Quaternaires Biozones”
(MNQ). After Mein (1998, and references therein) and
Guérin (1982) each “biozone” is defined by: 1) the first
appearance (either origination or immigration) of new
taxa, 2) the evolutionary stage reached by selected, well-
defined lineages of mammals and 3) the presence of
peculiar taxa associations. The MN system is mainly
based on occurrences of micromammals (especially
rodents), whereas Guérin defined his biochrons by using
mainly, but not exclusively, large mammals (Guérin,
1982,1990; Guérin & Patou-Mathis, 1996). Guérin
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ABSTRACT - Some French large mammal assemblages, from the Pliocene to the Middle Pleistocene, have
been critically valued in the aim to operationally define biochronological unit characterised by taxonomical and
ecological homogeneity. Following the previous biostratigraphical schemes thus far proposed, for each biochron
(represented by a complex of local faunas, characterised by first/last appearances bioevents, evolutive degree of
the taxa belonging to well defined phyletic lines, co-occurrence of well-defined large mammal taxa) “MN” and
“MNQ” denomination has been maintained. 

The most important bioevents and faunal renewals can be correlated with significant Early and Middle Pliocene
(MN14-MN16a), forest dwelling taxa clearly prevailed, nonetheless some taxa inhabiting open environmental
progressively increased. During the following Pliocene and at the beginning of the (MN16b-MNQ19), the percent-
age of taxa inhabiting grassland or temperate warm savanna augmented, whereas at the end of the Early and at the
transition with the Middle Pleistocene (MNQ20) taxa suggesting more arid climatic conditions prevailed, During
the following Middle Pleistocene (MNQ22-24), taxa typical of cool or cold grassland (rein deer, mammoth, wool-
ly rinocherous) widespread until Mediterranean coast. During the Late Pleistocene the French fauna progressive-
ly acquired a modern configuration. 

In appendix some local faunas are presented following the biochronological scheme here proposed.
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(1982, 1990) established new biochrons from the end of
the Pliocene up to the beginning of the Holocene. He
called them MNQ (Mammifères Néogènes and
Quaternaires) and numerated them from 18 (late
Villafranchian) up to 26.

MN and MNQ “biozones” have constituted the basis for
the French biochronological framework. Anyway, several
French authors (e.g. Bonifay, 1990; Mein, 1975, 1990,
1998; Guérin, 1982, 1990; Guérin & Patou-Mathis, 1996;
Heintz, 1970; Chaline, 1997; Legendre & Lévêque, 1997)
played attention to biochronological problems and some
of them elaborated biochronological schemes for the
Western Europe mammal faunas. For example, Heintz
(1970) considered the Villafranchian (see Pareto, 1865,
Carraro, 1996) as a biochron including the Middle and
Late Pliocene. The French scientist divided his
Villafranchian in four biochrons, early, middle, late and
latest Villafranchian on the basis of taxa belonging to
phyletic lines of cervid taxa (phyletic lineages of
Eucladoceros, Croizetoceros and “Pseudodama”, sensu
Azzaroli, 1992). 

At the present time, the European Mammal Neogene
System (NM) is the most followed biochronological tool
for the Western Europe Neogene biochronology, also
thanks to the contributions of many other authors from
different countries (see, e.g. Bruijn et al., 1992; Agustí et
al., 2001). The MN units have been recently calibrated
on the basis of the magneto/biostratigraphic framework
developed for some Spanish basins (Agustí et al., 2001;
van Dam, 2001). 

Although the theoretical approach of the French
authors, which based their subdivision on the “biozone”,
is slighty different from that of Italian ones that use the
“faunal unit”, practically all the biostratigraphical/
biochronological systems are used in the same way.
Indeed, each biochron (“biozone” or faunal unit) corre-
sponds a complex of taxa, mainly species or subspecies,
that differ from the previous and the following complex-
es by the first appearance (to identify FUs also the last
appearance has been took into consideration) of some
taxa or by the evolutive degree of the taxa belonging to
well defined phyletic lines.

On this basis, some French large mammal assem-
blages (appendix) from the Pliocene to the Middle
Pleistocene have been critically valued taking into
account the biochronological schemes proposed up to
date for the Italian large mammal faunas (Gliozzi et al.,
1997; Petronio and Sardella, 1999; Palombo in press;
Palombo et al., in press and references therein) (Fig. 1).

DISCUSSION

Pliocene large mammal faunas are known since the
beginning of XIX century from several localities in
France. Moreover, several Pliocene taxa have been
erected for specimens belonging to French faunas (see
inter alios Bravard, 1828; Croizet & Jobert, 1828;
Pomel, 1846; Depéret & Mayet, 1911; Viret, 1954). The

richness of the Pliocene fossil record combined with the
scarcity of the latest Miocene faunas (MN13) emphasis-
es the turnover from the Turolian to the Ruscinian MAs
(Tab. 1).

Indeed, a faunal renewal involving all the ordina char-
acterised the beginning of the Ruscinian MA (MN14-
15): aside some lineages persisting from the Miocene
(Hipparion and Hyracoidea) new taxa made their first
appearance in France. Among the carnivores the follow-
ing genera appeared: Meles, with M. genevauxi, Ursus,
with U. minimus, Agriotherium, with A. insigne (Argant
& Crégut-Bonnoure, 1996; Aguilar et al., 1997). The
first two were typical woodland-dweller species. 

However, the taxa which first occurred at this time
also concerned Proboscidea, Perrissodactyla and Artio-
dactyla. Anancus arvernensis first appeared in France
(Guérin, 1996a), as well as Dicerorhinus megarhinus
and Tapirus arvernensis, Parabos cordieri and
Korhynochoerus provincialis. “Cervus” pyrenaicus is
also assumed to first appear during the early Ruscinian.
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Fig. 1 - Biochronological scheme of large mammal faunal complexes
of  Italian peninsula and France from the Pliocene to the Middle
Pleistocene.



This species, named “Croizetoceros” pyrenaicus by
Azanza (2000) and Azanza et al. (1997) could have been
present since the Latest Miocene (MN13). Instead,
diversity of hipparionine horses decreased (Agustí &
Antón, 2002) even if H. crassum was present in several
Ruscinian localities. 

During the early Ruscinian (MN14) the faunal com-
plexes forest-dwelling taxa that preferred warm and
humid climatic conditions, still prevailed, as it is con-
firmed by the presence of taxa such as T. arvernensis, D.
megarhinus and small size cervid species belonging to
the Muntiacini as well as by the palinological data
(Fauquette et al., 1998, 1999). Instead, the presence of
the genus Gazella is representative of open landscapes.

The transition to MN15 is characterised by the appear-
ance of some Canidae (Nyctereutes donnezani, Eucyon
adoxus), and of Lynx issiodorensis, a long persistent taxa
that will also survival during the Villafranchian, as well
as of Pachycrocuta pyrenaica, a scavenger which prob-
ably dwelled in open lands as all the extant taxa belong-
ing to Hyaenidae. Among the herbivores new species
joined the guild of forest-dwellers: two pachyderms,
Stephanorhinos miguelcrusafonti and Mammut
(Zygolophodon) borsoni as well as the first representa-
tive of the genus Sus, Sus minor (= S. arvernensis). The
cat Felis christoldi was taken over by F. aff. F. manicu-
lata and the large bovid Parabos cordieri by Alephis
liryx (notice that this species might have occurred since
the early Ruscinian in Italy; Bianucci et al., 2001). A sig-
nificant renewal of the small cervid taxa was also record-
ed. The Hyracoidea were definitively extinct, whereas
Orycteropus depereti, a survival from the Miocene fauna
(Agustí & Antón, 2002), was found in the Perpignan
fauna (MN15). The whole of the fauna was still consis-
tent with the prevalence of closed woodlands, but the
persistence of Gazella and the appearance of
Pachycrocuta suggest the presence of some open land-
scape. 

Since the early Villafranchian (MN16a, corresponding
to Italian Triversa FU) the typical open-land mammals
began improving their number, in accordance with first
pulse of the Pliocene glacial trends, taking place around
3.2/3.1 Ma. In France, taxa such as Acinonyx pardinensis,
Chasmaporthetes lunensis, Pachycrocuta perrieri (which
evolved from P. pyrenaica; Howell & Petter, 1980)
together with Megantereon cultridens first appeared.
Gazella was present with G. borbonica and two species
of genus Leptobos, L. bravardi and L. elatus were first
reported (Duvernois, 1990). Both genera are considered
as inhabiting open-lands. As far as cervids are concerned,
the renewal was marked by the appearance of large deer,
Arvernoceros ardei and “Cervus” perrieri, and of the
middle-sized “P.” pardinensis belonging to lineage of
French “Pseudodama” (see Appendix for a discussion).

Among the Rhinocerotidae, the genus Dicerorhinus
was taken over by Stephanorhinus, with the long survival
species S. etruscus.

The beginning of the middle Villafranchian (MN16b,
corresponding to the Montopoli FU) took place approxi-

mately during the global climatic change happened at
about 2.7-2.5 Ma ago. The dispersion bioevent, also
known as the “elephant and Equus event” (Lindsay et al.,
1980; Azzaroli, 1983; Azzaroli et al., 1988) is testified in
France by the appearance of E. stenonis in the
Roccaneyra local fauna, together with Hipparion roci-
nantis that marks its lowest occurrences in Western
Europe (Guérin, 1996b). Moreover, new open land
dwellers, Gazellospira torticornis and ?Procamptoceras
brivatense, first appeared; among large deer, Euclado-
ceros occurred whereas A. ardei and “C.” perrieri have
not recorded yet.

The first appearance bioevents of Ursus etruscus,
Viretailurus schaubi and Gallogoral meneghinii as well
as the local evolution of cervids mark the transition to the
following biochron (MN17a, circa corresponding to
Italian “Saint Vallier” or Colle Pardo FU). During this
time the large mammal faunas showed a further increas-
ing in the taxa, which indicate the open environment.

Nevertheless, the presence of woodland-dwellers in
some local faunas (e.g. Saint-Vallier, Drôme; Heintz,
1970; Valli, 2001) proves the existence of forest environ-
ments.

Inside assemblages ascribed to MN 17, a faunal com-
plex (biochron MN17b, probably corresponding to
Italian Costa San Giacomo FU) different from the previ-
ous MN17a, (typically represented by Saint-Vallier local
fauna) can be distinguished basing on the following data
derived from Chilhac LFA (Bœuf, 1990): (i) the
advanced features of A. arvernensis chilhiacensis; (ii) the
peculiar features of E. stenonis guthi. A large Canidae
(already considered as further evidence, togheter with the
Costa San Giacomo (Biddittu et al., 1979), of the Late
Pliocene widespread of Canis similar to Canis etruscus
in Europe) is known at Chilhac (Monguillon-Douillet,
2000) but its systematic position is not clear yet. On the
basis of some absolute K/Ar and palaeomagnetic data, an
age older than 1.9 Ma, could be retained for the Chilhac
LFA (Bœuf, 1997).

The faunal assemblages thus far attributed to MNQ18
seem to be “transitional” from the middle and late
Villafranchian faunal complexes as defined for the Italian
peninsula (cfr. Gliozzi et al. 1997; Torre et al. 2001;
Palombo, in press). In fact, the MNQ18 faunas, particu-
larly the debated local fauna assemblage from Senèze
(see Faure et al., 2002 and references therein), were char-
acterised on the hand by the persistence of early-middle
Villafranchian taxa, such as Nyctereutes, on the other by
the disappearance of some other middle Villafranchian
taxa, such as Anancus and Gazella disappeared (for a dis-
cussion on Gazella see Heintz, 1971) and by lowest
occurrence of Megolovis latifrons (Crégut, 2002). Other
taxonomic novelty is the presence of a Felis species, F.
silvestris lunensis, also known at the latest Pliocene
Italian site of Poggio Rosso (Mazza et al., in press), for
which a latest Pliocene age can be inferred (Mazzini et
al., 2000; Napoleone et al., 2003; Mazza et al., in press).

Moreover, in Senèze assemblage, the genus Canis is
present with a form called Canis aff. C. arnensis by
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Schaub (1943) and successively renamed C. senesensis
by Martin (1973). Nonetheless it worth noticing that,
according to some researchers’ opinion, more than one
fossiliferous level crop out at Senèze (see Azzaroli et al.,
1997, but also Bonifay, 1992, for the opposite thesis).

After Azzaroli et al. (1988 and references therein), at

Senèze two different faunas would be present, respec-
tively older and younger than those ascribed to Olivola
FU; whereas Torre et al. (1992) erected the new Senèze
FU (already recognised as the referential fauna for the
MNQ18; Guérin, 1982), considering this faunal complex
as showing an intermediate evolutive degree between
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Tab. 1 - Table of distribution of the French taxa from the Pliocene to the Middle Pleistocene. (continued)
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Saint Vallier and Olivola FUs. In effect, the taxonomical
composition of the Senèze fauna/s differs from the fau-
nal complexes of Costa San Giacomo and Olivola essen-
tially because of the lack of Anancus and Gazella as well
as Pachycrocuta brevirostris and Panthera gombaszoe-
gensis respectively. The ongoing investigation per-
formed by Faure, Guérin and Delson will clarify the
actual composition of Senèze local fauna/s, the possible
diachronicity between Italian and France highest occur-
rence of Anancus, and the lowest occurrence of
Pachycrocuta brevirostris, Panthera and of “Canis
arnensis” lineage. 

A late Villafranchian cachet characterised the taxo-
nomical composition of the faunal assemblages ascribed
to the following MNQ19 biochron (possibly correspon-
ding to Olivola-Tasso Italian FUs) characterised by an
important faunal renewal, mainly depending of the local
extinction of several taxa. Among the carnivores
Nyctereutes and Megantereon disappeared, and L.
issiodorensis was taken over by L. pardina spelaea.
Among the herbivores Croizetoceros ramosus,
Gazellospira, Procamptoceros, Gallogoral and
Pliotragus were no more recorded, while the genus
Leptobos was represented only by the species L. etr-
uscus. On the other hand, the open-dweller
Pachycrocuta brevirostris lowest occurred (La
Sartanette, Gard), and in the cervid guild the more
advanced “Pseudodama” rhenanus perolensis and E.
tetraceros substituted “P.” rhenanus philisi and
Ecladoceros ctenoides senezensis respectively. 

It is worth noting that the late Villafranchian faunas
seem less preserved in France than in Italy: only few fos-
siliferous localities can be ascribed to MNQ18 and
MNQ19. Difficulties in correlating the French faunas
with the classic late Villafranchian associations from
Valdarno might be due to biases in the fossil record. E.g.
typical late Villafranchian species such as Lycaon fal-
coneri (Martinez Navarro and Rook, 2003) seems not
recorded in France, whereas Panthera ex gr. P. gombas-
zoegensis lowest occurred only in the local faunas
already ascribed to the following biochron MNQ20. The
faunal list of LFAs ascribed to MNQ 20 as well as that
of the late Early Pleistocene Italian faunas (Jaramillo
submagnetozone, early Galerian, sensu Gliozzi et al.,
1997) already known as “transitional faunas” (Bonifay,
1978; Azzaroli et al., 1988 and references therein), also
includes “Galerian” taxa.

The renewal characterising the MN20 biochron
depends on the disappearance of several Villafranchian
taxa taken over by species that will persist during the
early Middle Pleistocene. The mammal making their
lowest occurrence in France are, among carnivores,
Ursus deningeri (by opposite U. etruscus became extinct
at this time) Panthera aff. P. pardus (the lowest occur-
rence in Europe is at Le Vallonnet site; Turner & Antón,
1997) and P. ex gr. P. gombaszoegensis, Canis ex gr. C.
arnensis/C. mosbachensis, while among herbivores
Equus suessenbornensis and E. altidens appeared (while
E. bressanus and E. stenonis are no more recorded) and

Stephanorhinus hundsheimensis replaced S. etruscus, In
addition, the Villafranchian cervid vanished and there
are taken over by taxa such as Capreolus capreolus
suessenbornensis and by the genus “Praemegaceros”.
the lineage of the moose survived with Cervalces carnu-
torum, which was replaced by the late Villafranchian
species C. gallicus. Also Leptobos disappeared, whereas
some new bovids occurred, such as Bison schoetensacki,
Soergelia brigittae and the genus Hemitragus as well as
Hippopotamus, which made its lowest occurrence in
France (Seinzelles and Soleilhac, Haute Loire) at the
beginning of the Middle Pleistocene (Guérin, 1996c).
Mammuthus meridionalis was still present with speci-
mens characterised by advanced features, whereas
Elephas (Palaeoxodon) antiquus was first reported from
Soleilhac (Haute Loire), a site calibrated with the
Jaramillo submagnetozone (Thouveny & Bonifay,
1984). During the MNQ 20 biochron (possibly corre-
sponding to the Italian Colle Curti/Slivia FUs), taxa typ-
ical of open habitats (horses, Mammuthus and
Hemitragus) were more common than those inhabiting
woodlands (like panther, roe deer).

A new faunal renewal took place during the following
early Middle Pleistocene as documented by the faunal
associations so far ascribed by Authors to MNQ21 (very
rare in France), to MNQ22 and MNQ23 partim; these
two later (MNQ22 and MNQ23a) might be correlated
with the Italian Isernia FU. 

During MNQ 22, among the carnivores, Vulpes vulpes,
Gulo gulo, Panthera leo fossilis, as well as Ursus thi-
betanus and Hyaena prisca first appeared. Among the
herbivores, a new species of rhinoceros, Stephanorhinus
kirchbergensis, was present, Cervus elaphus was charac-
terised by archaic morphotypes, and Hemitragus bonali
took over the more primitive H. orientalis. During this
biochron the highest occurrence of Homotherium in
France was recorded, whereas the genera “Pseudodama”,
Soergelia, and Cervalces vanished. 

During the following biochron (MNQ23a) the renewal
was completed by the appearance of some other carni-
vores (Canis “lunellensis”, which some people put on
the wolf lineage (Bonifay, 1971), Cuon priscus, Crocuta
crocuta, Ursus arctos), of a third species of
Stephanorhinus, S. hemitoechus, while the horses were
represented by caballin Equus and by Equus hydruntinus,
which will survive until the Holocene. Dama clactoniana
and Rangifer tarandus are both present in France during
this period, as well as Bos primigenius.

In the following biochron (MNQ23b, roughly corre-
sponding to Fontana Ranuccio Italian FU), the renewal
interested both carnivore and herbivore guild, but in
some case at subspecific level: the larger Panthera leo
spelaea substituted P. leo fossilis, the modern roe deer C.
capreolus capreolus took over the more archaic sub-
species. Moreover the lowest occurrence in France of
genus Rupicapra, Praeovibus priscus, and Bison priscus
has been reported. However, the lineage of
“Praemegaceros” was dubitatively reported.

Finally, the transition to the last Middle Pleistocene
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biochron (MNQ24; approximately corresponding to
Torre in Pietra Italian FU) is highlighted by the first
appearance of some typical “prehistoric” taxa like
Mammuthus primigenius and Megaloceros giganteus.

Also Coelodonta antiquitatis appears, while S. hund-
sheimensis vanished. Nevertheless, up to three species of
rhinoceros, S. kirchbergensis, S. hemitoechus, and C.
antiquitatis can be found contemporaneously at the same
site (La Fage, Corrèze, Guérin, 1973). Among the carni-
vore Canis lupus (lowest occurring in local faunas cor-
related with OIS 9, e.g. Caune de L’Arago, complex
supérieur, Moigne et al., in press) and the modern
mustelid of the genus Mustela appeared. Vulpes
praeglacialis was taken over by Alopex, and Ursus
deningeri by U. spelaeus, the cave bear. Among the her-
bivores, H. cedrensis took over of H. bonalis. During the
Late Pleistocene the French fauna progressively
acquired a modern configuration which will be reached
with the megafauna extinction at the end of the
Pleistocene, when Mammuthus, Coelodonta, Ursus
spelaeus, Megaloceros disappeared.

CONCLUSION

Since the Pliocene the France mammal faunas show
the progressive increasing of elements that indicate a
reducing of the vegetation cover (woodlands and forest).
However such a change did not happen suddenly but it
was quite progressive; in fact the early Pliocene faunas
still show a predominance of forest-dwelling taxa.

Around 3.2 Ma a cooling phase took place, in which
the climate became cooler and drier as documented both
in marine and in continental environments (Shackleton
1995). The renewal of mammal assemblages is a global
event, evident in the fossil record of Europe as a whole. 

The French faunal complex of the MN16a, though
renewed with respect to Ruscinian faunas, maintain
moist forest characters, as indicated by the presence of
the highest number of forest taxa and arboreal omni-
vores. 

The climate worsening occurred around the
Gauss/Matuyama boundary (oxygen isotopic stage
(OIS) 104, Shackleton 1995; Partridge 1997; and refer-
ence therein) coincided with a profound change in the
European flora and fauna This major biotic event, is also
evident in French MN16b faunal assemblages, charac-
terised by a marked dwelling of forest taxa, while sever-

al new herbivores, large-sized mammals and pachy-
derms appeared. After the Middle Pliocene climate
worsening, in the time span included between the
Reunion normal magnetic episode and the Olduvai mag-
netochronozone (MN17a, b biochrons) a slight lowering
of the temperature altered the vegetation, at least in the
Western Mediterranean area, giving rise to more open
environments (Suc et al. 1995). Among other bioevents,
during this time a further faunal renewal can be detect-
ed, involving the dispersal of a canid possibly related to
Canis etruscus, the so-called “wolf-event” (Azzaroli,
1983) Nevertheless, Villafranchian canids were scarcely
recorded in French LFAs.

As far as France is concerned, this renewal was possi-
bly more gradual than previously hypothysed, as showed
by the hypothysed co-occurrence in MNQ18 faunal
complex of taxa that typically occurred in middle
Villafranchian and late Villafranchian LFAs.
Assemblages belonging to the following Early
Pleistocene are poorly represented in France; indeed it is
difficult to correlate the French faunas with the classic
late Villafranchian ones, such as the Italian FUs.

Starting from the Jaramillo submagnetochronozone
and in the following period (around the Early/Middle
Pleistocene boundary, currently correlated with OIS 25:
Cita & Castradori 1994), a period of cooler and drier
conditions (Shackleton 1984, Shackleton & Hall 1984)
given rise to a remarkable reconstruction of faunal
assemblages and a major community reorganization (see
Alberdi et al., 1997; Torre et al., 2001; Palombo, in
press). The renewal can be clearly detected in the French
faunas belonging to MNQ20.

During the early Middle Pleistocene, phases of climate
worsening and periods of increase seasonal variation and
aridity favoured a widespread steppe-grass land, while
deciduous forests noticeably diminished. 

During the Late Pleistocene the French fauna progres-
sively acquired a modern configuration 
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Some systematic remarks

The systematics and taxonomy of the Latest Villafranchian and
Early - Middle Galerian small fossil dogs is controversial. In
Rook and Torre’s opinion (1996) “at least two different phyle-
tic lineages would be present, one in the Mediterranean - lea-
ding from Canis arnensis to Canis aff. arnensis - the second in
the north and central Eurasia - leading from Canis etruscus to
Canis mosbachensis”, moreover by some authors the later
taxon have been considered as subspecies of Canis lupus.
Although, the holotype of Canis mosbachensis seems to be
more related to C.arnensis than to Canis etruscus or Canis
lupus. Taking into consideration these problems, in this paper
we prefer the ascribed the Middle Galerian small dogs to Canis
sp. ex gr. C. mosbachensis/C. arnensis. It is also worth noting
that Alopex sp. probably first appeared in the Arago Cave
(Moigne et al., in press).
As Felidae concerns, Lynx systematic follows Werdelin (1981).
As the felids from Le Vallonet and Arago cave are concerned
the hypothesis that they belong to species different from P. par-
dus cannot be ruled out.
The systematic and taxonomy of the Middle Pleistocene
caballine horses were discussed a long time and experts dis-
agree. Taking into account these taxonomic problems and
doubts, we included all the Middle Pleistocene Equus species
of the “caballin” lineage in “Equus ferus sensu lato” (accord-
ing to CINZ, the name “caballus” cannot be retained because
of erected by Linnaeus for domestic equids, even if we are con-
scious that this attribution cannot be considered formally cor-
rect. Moreover, for the taxonomy of the French horses see also
Eisenman (1984, 1991, 2003), Eisenman et al. (1985) and Prat
(1968).
The taxonomy of Villafranchian and Galerian rhinoceros fol-
lows Groves (1983), as pointed out by Fortelius et al., 1993
and, more recently, by Lacombat (2003; also see the references
therein). 
The taxonomy of the European representatives of the genus
Hippopotamus has been discussed inter alios by Caloi et al.
(1980); Faure (1985), Mazza (1991, 1995), Petronio (1986),
Vekua (1986), Kalhke (2001); the authors disagree about it.
Apart from the proposed taxonomic settings, European
Pleistocene hippopotamuses were without doubt characterized
by a marked polymorphism, which owes much to ecopheno-
types. It is however possible to define two groups on the basis
of cranial features: the Hippopotamus ex gr. H. antiquus
(slightly similar to the species H. gorgops) - that lowest
occourred in the Italian latest Early Pleisocene and in Europe
for most of the early Middle Pleistocene - and the Hippo-
potamus ex gr. H. amphibius (similar to the living species),
certainly present in the Mediterranean area since the late early
Middle Pleistocene (Fontana Ranuccio LFA, Italy).
The systematic and taxonomy of the Pliocene-Early and
Middle Pleistocene middle-sized deer from European sites
(ascribet to Pseudodama genus by Azzaroli 1992) are still
undefined because the authors widely disagree (cfr. Van der
Made, 1999; Valli, 2001; Di Stefano & Petronio, 2003;
Palombo et al., 2003 and references therein). The medium-
sized cervids actually can be considered separate in generic
ranking from the representative of the genus Dama. However,
their taxonomy seems to be rather complex and still unclear;
more than one lineage should be present in this group even if
their belonging to the same genus cannot be ruled out. Hence,
pending conclusive new data, we prefer to group them in the

genus “Pseudodama”: we do not use “Cervus” to avoid confu-
sion with other taxa, like “Cervus” perrieri, which belongs to
a clearly different genus.
The taxonomy of large deer belonging to the Megacerini tribe
has been discussed a long time and the authors are still far from
reaching a consensus (e.g. Ambrosetti, 1967; Azzaroli, 1979;
Geraads, 1990; Lister, 1993, and references therein). There is a
quite good agreement in considering the Pleistocene European
megacerine as belonging to two different lineages: the
Megaloceros giganteus and the verticornis-solilhacus groups.
The authors are divided between “Praemegaceros”, an actual-
ly very poorly defined Portis (1920) genus, and
“Megaceroides”, erected for “Cervus” algericus, a particular
species, whose features are not representative of the European
giant deer belonging to “verticornis-solilhacus” group (see
also Hadjouis, 1990). Moreover, we have to keep in mind the
name “Orthogonoceros”, which has been erected by Kahlke
(1952) for some Süssemborn Megacerini. In this paper we pro-
visionally use  the name “Praemegaceros” because it is still
widely used by several authors.
The systematic and taxonomy of the French bovids follow
CRÉGUT (1992, 2000), GROMOLARD (1981) and DUVERNOIS

(1990).

French localities

MONTPELLIER, SABLES MARINS LITTORAUX (HÉRAULT)

Michaux, 1969; Guérin & Mein, 1971; Heintz, 1971; Delson,
1974; Dong, 1996

Age: MN14 (Ruscinian, Early Pliocene)

Large Mammal Fauna: Dolichopithecus ruscinensis,
Mesopithecus monspessulanus, Viverra pepratxi, Hyaenidae
indet., Machairodontini indet., Felis christoli, Ursus minimus,
Agriotherium insigne, Lutra affinis, Meles gennevauxi,
Plesiogulo monspessulanus, Anancus arvernensis, Pliohyrax
graecus, Tapirus arvernensis, Hipparion crassum,
Dicerorhinus megarhinus, Korhynochoerus provincialis,
Cervavitus cauvieri, Paracervulus australis, Paracervulus
christoli, Parabos cordieri, Gazella sp..

MONTPELLIER, FORMATION DU PALAIS DU JUSTICE (HÉRAULT)

Michaux, 1969; Guérin & Mein, 1971; Heintz, 1971; Delson,
1974; Dong, 1996

Age: MN14 (Ruscinian, Early Pliocene)

Large Mammal Fauna: Dolichopithecus ruscinensis, Macaca
sylvanus priscus, Mesopithecus monspessulanus, Hyaenidae
indet., Machairodontini indet., Anancus arvernensis, Pliohyrax
graecus, Tapirus arvernensis, Hipparion crassum,
Dicerorhinus megarhinus, Korhynochoerus provincialis,
Cervavitus cauvieri, Paracervulus australis, Parabos cordieri.

CELLENEUVE (HÉRAULT)

Guérin, 1980
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Age: MN14 (Ruscinian, Early Pliocene)

Large Mammal Fauna: Mesopithecus monspessulanus,
Anancus arvernensis, Dicerorhinus megarhinus, Parabos
cordieri.

TRÉVOUX (AIN) 

Guérin, 1980

Age: MN14 (Ruscinian, Early Pliocene)

Large Mammal Fauna: Ursus minimus, Anancus arvernen-
sis, Tapirus arvernensis, Dicerorhinus megarhinus,
Paracervulus australis, Parabos cordieri.

PONT-DE-GAIL (CANTAL)

Ginsburg, 1975; Guérin, 1980

Age: MN14 (Ruscinian, Early Pliocene)

Large Mammal Fauna: Hipparion crassum, Dicerorhinus cf.
megarhinus, Paracervulus australis, Parabos cordieri.

SAINT-LAURENT-DES-ARBRES (GARD)

Guérin, 1980; Alberdi pers. comm.

Age: MN14 (Ruscinian, Early Pliocene)

Large Mammal Fauna: Hipparion crassum, Anancus arver-
nensis, Dicerorhinus megarhinus, Korhynochoerus provin-
cialis, Cervidae indet., Parabos cordieri.

PERPIGNAN (SERRAT D’EN VACQUER)

Ballesio, 1985; Rook, 1993; Bruijn de et al., 1992; Dong, 1996

Age: MN15 (Ruscinian, Early Pliocene)

Large Mammal Fauna: Dolichopithecus ruscinensis,
Mesopithecus monspessulanus, Viverra pepratxi, Pachy-
crocuta pyrenaica, Dinofelis diastemata, Homotherium sp.,
Felis aff. maniculata, Lynx issiodorensis, Ursus minimus,
Nyctereutes donnezani, “Canis” michauxi, Eucyon adoxus,
Anancus arvernensis, Mammut (Zygolophodon) borsoni,
Tapirus arvernensis minor, Hipparion crassum, Dicerorhinus
megarhinus, Stephanorhinus miguelcrusafonti, Orycteropus
depereti, Sus minor, Korhynochoerus provincialis, Para-
cervulus perpinianensis, “Cervus” pyrenaicus, “Cervus” rus-
ciniensis, Alephis lyrix, Gazella aff. borbonica.

AUTREY (HAUTE-SAÔNE)

Guérin, 1980; Gromolard & Guérin, 1980

Age: MN15 (Ruscinian, Early Pliocene)

Large Mammal Fauna: Anancus arvernensis, Mammut
(Zygolophodon) borsoni, Tapirus arvernensis, Hipparium
crassum, Dicerorhinus megarhinus, Alephis lyrix.

VIALETTE (HAUTE-LOIRE)

Heintz et al. 1974

Age: MN16a (early Villafranchian, Middle Pliocene)

Large Mammal Fauna: Paradolichopithecus sp., Nyctereutes
megamastoides*, “Canis” sp. 1, Agriotherium insigne, Ursus
minimus, ?Pachycrocuta perrieri, Lynx issiodorensis, Mammut
(Zygolophodon) borsoni, Anancus avernensis, Tapirus avernen-
sis, Stephanorhinus jeanvireti, Stephanorhinus cf. s. etruscus*,
Procapreolus cusanus, Croizetoceros ramosus ramosus,
“Pseudodama” pardinensis, “Cervus” perrieri, Arvernocervus
ardei, Leptobos sp.*. 

Observations:* Lacombat, personal communication to M.R.
Palombo, 2003.

LES ETOUAIRES-PERRIER (PUY-DE-DÔME)

Heintz et al., 1974; Duvernois, 1990

Age: MN16a (early Villafranchian, Middle Pliocene)

Large Mammal Fauna: Nyctereutes megamastoides, ?Vulpes
alopecoides, Canis sp. 1, Baranogale antica, Enhydrictis ardea,
Aonyx bavardi, Ursus minimus, Pachycrocuta perrieri,
Chasmaporthetes lunensis, Lynx issiodorensis, Acinonyx pardi-
nensis, ?Homotherium crenatidens, Megantereon cultridens,
Mammut (Zygolophodon) borsoni, Anancus avernensis, Tapirus
avernensis, Stephanorhinus jeanvireti, Stephanorhinus etr-
uscus, Sus minor, Procapreolus cusanus, Croizetoceros ramo-
sus ramosus, “Pseudodama” pardinensis, “Cervus” perrieri,
Arvernocervus ardei, Gazella borbonica, Pliotragus ardeus,
Leptobos elatus, Leptobos bravardi.

Observations: After Poidevin et al. (1984) the age of this site
would be about 2.5 Ma, and the fauna listed above would be a
mixt from several levels.

CHAGNY (SAÔNE-ET-LOIRE)

Bourdier, 1961-1962; Heintz & Poplin, 1980; Duvernois, 1990 

Age: MN16-17 (early-middle Villafranchian, Middle Pliocene)

Large Mammal Fauna: Ursus minimus, Homotherium cre-
natidens, Pachycrocuta perrieri, Mammut (Zygolophodon)
borsoni, Anancus arvernensis, Mammuthus meridionalis,
Tapirus avernensis, Stephanorhinus etruscus, “Cervus” perri-
eri, Gazella borbonica, Leptobos elatus.

Observations: for the biochronological problem of this site see
Heintz & Poplin (1980) but also Guérin & Faure (2002).

ROCCANEYRA (PUY-DE-DÔME)

Heintz et al., 1974; Duvernois, 1990, Binquard et al., 1990;
Alberdi, pers. comm.

Age: MN16b (middle Villafranchian, Late Pliocene)

Large Mammal Fauna: Nyctereutes megamastoides,
Chasmaporthetes lunensis, Lynx issiodorensis, Anancus cf. A.
arvernensis, Hipparion rocinantis, Equus stenonis,
Eucladoceros ctenoides vireti, Leptobos elatus, Gazellospira
torticornis, ?Procamptoceras brivatense, Gazella borbonica.
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SAINT-VALLIER (DRÔME)

Viret, 1954; Bouchez et al., 1984, 1986; Debard et al., 1994;
Guérin, 1998; Valli, 2001; Guérin & Faure, 2002

Age: MN17a (middle Villafranchian, Late Pliocene)

Large Mammal Fauna: Macaca sylvanus florentinus,
Nyctereutes megamastoides, Vulpes alopecoides, Baranogale
antica, Enhydrictis ardea, Aonyx bavardi, Meles thorali, Ursus
etruscus, Pachycrocuta perrieri, Chasmaporthetes lunensis,
Lynx issiodorensis, Viretailurus schaubi, Acinonyx pardinensis,
Homotherium crenatidens, Megantereon cultridens, Anancus
arvernensis, Mammuthus meridionalis, Stephanorhinus etr-
uscus etruscus, Equus stenonis vireti, Sus strozzii,
Croizetoceros ramosus medius, “Pseudodama” rhenanus val-
liensis, Eucladoceros ctenoides vireti, Gazella borbonica,
Gazellospira torticornis, Gallogoral meneghinii, Leptobos ela-
tus merlai.

PARDINES (PUY-DE-DÔME)

Heintz et al., 1974; Bonadonna & Alberdi, 1987; Duvernois,
1990

Age: MN17a (middle Villafranchian, Late Pliocene)

Large Mammal Fauna: Nyctereutes megamastoides,
Chasmaporthetes lunensis, Lynx issiodorensis, Homotherium
crenatidens, Megantereon cultridens, Anancus arvernensis,
Stephanorhinus etruscus, Equus major, Equus stenonis cf. E. s.
vireti, Croizetoceros ramosus medius, “Pseudodama”
rhenanus valliensis, Eucladoceros ctenoides vireti, Gazella
borbonica, Gazellospira torticornis, Leptobos sp. (L. etruscus
vel L.  merlai).

SAINT-VIDAL (HAUTE-LOIRE)

Heintz et al., 1974; Bonadonna & Alberdi, 1987

Age: MN17a (middle Villafranchian, Late Pliocene)

Large Mammal Fauna: Anancus arvernensis, Mammuthus
meridionalis, Stephanorhinus etruscus, Equus stenonis vireti,
Croizetoceros ramosus medius, Gazella borbonica.

LA ROCHE LAMBERT (HAUTE-LOIRE)

Heintz et al., 1974; Bonadonna & Alberdi, 1987

Age: MN17a (middle Villafranchian, Late Pliocene)

Large Mammal Fauna: Anancus arvernensis, Stephanorhinus
etruscus, Equus stenonis vireti, Croizetoceros ramosus medius,
Eucladoceros ctenoides vireti, Gazella borbonica.

CORNILLET (ALPES DE HAUTE PROVENCE)

Heintz & Dubar, 1981; Bonadonna & Alberdi, 1987;
Duvernois, 1990

Age: MN17a (middle Villafranchian, Late Pliocene)

Large Mammal Fauna: Nyctereutes megamastoides,

Pachycrocuta perrieri, Stephanorhinus etruscus, Equus stenon-
is vireti, Croizetoceros ramosus, “Pseudodama” rhenanus,
Eucladoceros ctenoides, Gazella borbonica, cf. Gazellospira
torticornis, Leptobos etruscus.

LE COUPET (HAUTE-LOIRE)

Heintz et al., 1974; Bonadonna & Alberdi, 1987; Duvernois, 1990

Age: MN17b (middle Villafranchian, Late Pliocene)

Large Mammal Fauna: Homotherium crenatidens, Anancus
arvernensis, Mammuthus meridionalis, Stephanorhinus etr-
uscus, Equus bressanus, Equus stenonis vireti, Croizetoceros
ramosus minus, “Pseudodama” rhenanus valliensis,
Eucladoceros ctenoides senezensis, Gazellospira torticornis,
Leptobos furtivus.

CHILHAC 2 (HAUTE-LOIRE)

Guth, 1973; Guth et al., 1979; Bœuf, 1990, 1997; Monguillon-
Douillet, 2000

Age: MN17b (middle Villafranchian, Late Pliocene)

Large Mammal Fauna: Nyctereutes megamastoides, Canidae
indet., Vulpes cf. V. alopecoides, Ursus etruscus, Pachycrocuta
perrieri, Megantereon cultridens, Anancus arvernensis chilhi-
acensis, Mammuthus meridionalis, Stephanorhinus etruscus,
Equus stenonis guthi, Croizetoceros ramosus, “Pseudodama”
rhenanus, Eucladoceros  ctenoides vireti, Gazellospira torti-
cornis, Gallogoral meneghinii.

Observations: Chilhac 3 is also known; its fauna is poorer
than the one of Chilhac 2 (but Homotherium crenatides has
been recorded; Monguillon-Douillet, 2000). Its age is different
of that of Chilhac II (Guth & Chavaillon, 1985).

MONTOUSSÉ 5 (HAUTE-PYRÉNÉES)

Clot et al., 1976; Heintz & Poplin, 1980; Chaline et al., 2000

Age: MN18 (late Villafranchian, Latest Pliocene)

Large Mammal Fauna: Macaca sylvanus florentinus, Canis
aff. C. etruscus, Ursus cf. U. etruscus, Enhydrictis sp., Martes
sp., Mustela palerminea, Mustela cf. M. praenivalis, Felis syl-
vestris lunensis, Lynx issiodorensis, Machairodontini indet.,
Stephanorhinus etruscus, “Pseudodama” rhenanus, Cervalces
gallicus, ?Procamptoceras brivatense.

SENÈZE (HAUTE-LOIRE)

Depéret & Mayet, 1911; Heintz, 1970, 1971; Prévot &
Dalrympe, 1970; Roger et al., 2000; Faure et al., 2002

Age: MN18 (late Villafranchian, Latest Pliocene)

Large Mammal Fauna: Macaca sylvanus cf. M. s. florentinus,
Paradolichopithecus avernensis, Nyctereutes megamastoides,
?Vulpes alopecoides, Canis senesensis, Ursus etruscus,
Pachycrocuta perrieri, Acinonyx pardinensis, Homotherium
crenatidens, Megantereon cultridens, Mammuthus meridionalis,
Stephanorhinus etruscus, Equus bressanus, Equus stenonis
senezensis, Sus strozzii, Croizetoceros ramosus minus,
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“Pseudodama” rhenanus philisi, Eucladoceros ctenoides
senezensis, Cervalces gallicus, Gazellospira torticornis,
Megalovis latifrons, Gallogoral meneghinii, Procamptoceras
brivatense, Pliotragus ardeus, Leptobos furtivus, Leptobos etr-
uscus.

PEYROLLES (HAUTE-LOIRE)

Heintz, 1970; Heintz et al., 1974; Duvernois, 1990

Age: MN19 (late Villafranchian, Early Pleistocene)

Large Mammal Fauna: Stephanorhinus etruscus, “Pseudo-
dama” rhenanus perolensis, Eucladoceros tetraceros,
Leptobos sp..

BLASSAC-LA-GIRONDIE (VALLÉE DE L’ALLIER)

Heintz et al., 1974; Bonadonna & Alberdi, 1987; Duvernois,
1990

Age: MN19 (late Villafranchiann, Early Pleistocene)

Large Mammal Fauna: Canis aff. C. etruscus, Ursus etrus-
cus, Pachycrocuta perrieri, Mammuthus meridionalis,
Stephanorhinus etruscus, Equus cf. E. major, Equus stenonis
senezensis, “Pseudodama” rhenanus perolensis, Eucladoceros
tetraceros, Leptobos etruscus.

LA SARTANETTE, PORCHE D’ENTRÉE (GARD)

Duvernois, 1990; Crégut,  2002

Age: MN19 (late Villafranchiann, Early Pleistocene)

Large Mammal Fauna: Ursus etruscus, Pachycrocuta brevi-
rostris, Lynx pardina spelaea, Homotherium aff. H. crenati-
dens, Stephanorhinus etruscus, Equus stenonis, Leptobos etr-
uscus.

LE VALLONNET (ALPES-MARITIMES)

de Lumley et al., 1988, 2000; Moullé, 1998; Moullé et al.,
2000; Crégut, 2002; Bailon et al., 2003.

Age: MN20 (early Galerian, late Early Pleistocene)

Large Mammal Fauna: Macaca sylvanus florentinus,
«Xenocyon» lycaonoides, Vulpes praeglacialis, Ursus aff. U.
deningeri, Pachycrocuta brevirostris, Meles meles, Acinonyx
pardinensis, Lynx pardina spelaea, Panthera ex gr. P. gombas-
zoegensis, Panthera pardus, Homotherium crenatidens,
Mammuthus meridionalis, Stephanorhinus hunsheimensis,
Equus suessenbornensis, Equus altidens, Sus cf. S. strozzii,
“Pseudodama” nestii vallonnetensis, “Praemegaceros” cf.
“M.” verticornis, Bison schoetensacki, Hemitragus sp.,
Ovibovinae indet., Caprinae indet. 

SAINZELLES (HAUTE-LOIRE) 

Guérin, 1980; Méon et al., 1980; Bonadonna & Alberdi, 1987;
Lister, 1990; Brugal, 1992

Age: MN20 (early Galerian, late Early Pleistocene)

Large Mammal Fauna: Canis ex gr. C. mosbachensis/C.
arnensis, Pachycrocuta brevirostris, Lynx pardina spelaea,
Homotherium crenatidens, Mammuthus meridionalis,
Stephanorhinus hunsheimensis, Equus altidens, Hippopotamus
ex gr. H. antiquus, Cervidae indet. (middle-sized), Megacerini
indet., Bison schoetensacki.

SOLEILHAC (HAUTE LOIRE)

Bonifay, 1971; Guérin, 1980; Thouveny & Bonifay, 1984;
Bonadonna & Alberdi, 1987; Lister, 1990; Fosse 1992; Crégut
2002; Lacombat, unpublished data

Age: MN20 (early Galerian, late Early Pleistocene)

Large Mammal Fauna: Canis ex gr. C. mosbachensis/C.
arnensis, Vulpes sp., Ursus denigeri, Mammuthus meridionalis,
Elephas (Palaeoloxodon) antiquus, Stephanorhinus hunshei-
mensis, Equus altidens, Equus cf. E. suessembornensis,
Hippopotamus ex gr. H. antiquus, ?Cervus elaphus,
“Praemegaceros” solilhacus, Capreolus capreolus suessem-
bornensis, Bison schoetensacki, Hemitragus orientalis.

SAINT-PREST (CHARTRES)

Guérin, 1980; Lister, 1990, Guérin et al. 2003

Age: MN20 (early Galerian, late Early Pleistocene)

Large Mammal Fauna: Pachycrocuta brevirostris,
Mammuthus meridionalis depereti, Stephanorhinus hun-
sheimensis, Equus cf. altidens, Hippopotamus ex gr. H. antiqu-
us, Cervidae indet., Cervalces carnutorum, Megacerini indet
(?Megaloceros savini), cf. “Praemegaceros” verticornis,
Bison schoetensacki.

Observations: After Guérin et al (2003) among the middle
sized cervids two taxa are present belonging to Cervus elaphus
and Dama respectively. Among the large cervid remains, an
incomplete mandible coud be tentatively ascribed to
“Praemegaceros” verticornis due to its important pachyostois
(see Guérin et al 2003 for a discussion). More problematic is
the taxonomic attribution of the fragment of skull (frontal and
basal portion of the left antler), whose first tine shows an ellip-
tical section (Guérin et al, 2003, Fig. 9).

DURFORT (GARD)

Guérin, 1980; Lister, 1990; Brugal, 1992

Age: MN20 (?early Galerian, late Early Pleistocene)

Large Mammal Fauna: Canidae indet., Mammuthus merid-
ionalis, Stephanorhinus hunsheimensis, Hippopotamus ex gr.
H. antiquus, ?“Pseudodama rhenanus perolensis”, Bison
schoetensacki.

L’ESCALE À SAINT-ESTÈVE-JANSON (BOUCHES DU RHÔNE)

Bonifay, 1971; Crégut, 2002

Age: MN22 (middle Galerian, early Middle Pleistocene)

Large Mammal Fauna: Macaca sylvanus sylvanus, Canis ex
gr. C. mosbachensis/C. arnensis, Cuon cf. C. stehlini, Vulpes
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praeglacialis, Vulpes vulpes, Ursus denigeri, Mustela palermi-
nea, Gulo gulo, Panthera leo fossilis , Hyaena prisca, Lynx par-
dina spelaea, Stephanorhinus kirchbergensis, “Praemegace-
ros” solilhacus, Hemitragus bonali.

NAUTIÈRE (GERS)

Guérin, 1980; Brugal, 1992

Age: MN22 (middle Galerian, early Middle Pleistocene)

Large Mammal Fauna: Canis ex gr. C. mosbachensis/C.
arnensis, Ursus cf. U. denigeri, Ursus thibetanus, Homotherium
ex gr. H. latidens, Elephantidae indet., Stephanorhinus hunshei-
mensis, Equus suessenbornensis, Hippopotamus ex gr. H. anti-
quus, Cervus cf. C. elaphus, Capreolus capreolus suessembor-
nensis, Megacerini indet., Bison schoetensacki.

LUNEL-VIEL, GROTTE N°1 (HÉRAULT)

Fosse, 1996

Age: MN23a (middle Galerian, early Middle Pleistocene)

Large Mammal Fauna: Canis lunellensis, Cuon priscus,
Vulpes vulpes, Meles thoralis, Mustela palerminea, Lutra sp.,
Ursus cf. U. denigeri, Hyaena prisca, Crocuta crocuta,
Panthera pardus, Felis sylvestris sylvestris, Lynx pardina
spelaea, Equus ferus, Equus hydruntinus, Sus cf. S. scrofa,
Capreolus capreolus suessembornensis, Cervus elaphus,
“Eucladoceros mediterraneus”, Bos primigenius, Bison cf. B.
schoetensacki.

VERCHIZEUIL (SAÔNE-ET-LOIRE)

Argant, 1991

Age: MN23a (middle Galerian, early Middle Pleistocene)

Large Mammal Fauna: Cuon priscus, Vulpes vulpes, Meles
meles, Gulo gulo, Ursus denigeri, Ursus thibetanus, Hyaena
prisca, Felis sp., Stephanorhinus hemitoechus, Equus ferus,
Cervidae indet., Cervus elaphus, Capreolus capreolus, Bos
primigenius.

CAUNE DE L’ARAGO CM I (PYRÉNÉES)

de Lumley et al., 2000; Crégut, 2002

Age: MN23a (middle Galerian, early Middle Pleistocene)

Large Mammal Fauna: Canis ex gr. C. mosbachensis/C.
arnensis, Vulpes praeglacialis, Cuon priscus, Ursus denigeri,
Ursus arctos, Lynx pardina spelaea, Panthera leo ssp,
Panthera cf. P. pardus, Stephanorhinus hemitoechus, Equus
ferus, Cervus elaphus, Dama clactoniana, Rangifer tarandus,
Hemitragus bonali, Ovis ammon antica, Bison schoetensacki.

PECH DE L’AZÉ, COUCHE 9 (DORDOGNE)

Delpech & Prat, 1980

Age: MN23 (middle Galerian, early Middle Pleistocene)

Large Mammal Fauna: Canis lunellensis, Ursus denigeri,

Ursus arctos, Lynx pardina spelaea, Elephantidae indet.,
Stephanorhinus sp., Equus ferus, Cervus elaphus, Capreolus
sp., Rangifer tarandus, Megacerini indet., Bos primigenius,
Bison sp..

PECH DE L’AZÉ, COUCHE 9 (DORDOGNE)

Delpech & Prat, 1980

Age: MN23 (middle Galerian, early Middle Pleistocene)

Large Mammal Fauna: Canis lunellensis, Ursus deningeri,
Meles meles, Lynx pardina spelaea, Crocuta crocuta,
Stephanorhinus kirchbergensis, Equus ferus, Sus scrofa,
Cervus elaphus, Dama sp., Capreolus sp., Rangifer tarandus,
Megacerini indet., Bos primigenius, Bison sp., Hemitragus
bonali.

COMBE GRENAL (DORDOGNE)

Grégut, 2002

Age: MN23 (middle/late Galerian, early Middle Pleistocene)

Large Mammal Fauna: Canidae indet., Vulpes vulpes, Martes
sp., Ursus arctos, Ursus sp., Crocuta crocuta, Lynx pardina
spelaea, Stephanorhinus sp., Equus ferus, Sus scrofa, Cervus
elaphus, Rangifer tarandus, Bos primigenius, Bison sp., Capra
sp., Hemitragus bonali.

CAUNE DE L’ARAGO CM II (PYRÉNÉES)

de Lumley et al., 2000; Crégut, 2002

Age: ?MN23b (?late Galerian, early Middle Pleistocene)

Large Mammal Fauna: Meles meles, Canis ex gr. C. mosba-
chensis/C. arnensis, Cuon priscus, Vulpes vulpes, Ursus deni-
geri, Ursus arctos, Felis sylvestris sylvestris, Lynx pardina spe-
laea, Panthera leo spelaea, Stephanorhinus hemitoechus,
Equus ferus, Cervus elaphus, Dama clactoniana, Rangifer
tarandus, Praeovibos priscus, Hemitragus bonali, Ovis ammon
antiiqua, Bison sp..

CAUNE DE L’ARAGO CM III (PYRÉNÉES)

de Lumley et al., 2000; Crégut, 2002

Age: MN23b (late Galerian, early Middle Pleistocene)

Large Mammal Fauna: Mustela palerminea, Meles meles,
Canis ex gr. C. mosbachensis/C. arnensis, Cuon priscus,
Vulpes vulpes, Ursus denigeri, Ursus arctos, Felis sylvestris
sylvestris, Lynx pardina spelaea, Panthera leo spelaea,
Panthera pardus, Elephantidae indet., Stephanorhinus hemi-
toechus, Equus ferus, Cervus elaphus, Dama clactoniana,
Rangifer tarandus, Praeovibos priscus, Hemitragus bonali,
Ovis ammon antiqua, Rupicapra sp., Bison priscus.

GROTTE D’ALDÈNE, COUCHE K (HÉRAULT)

Grégut, 2002

Age: MN23b (late Galerian, early Middle Pleistocene)
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Large Mammal Fauna: Macaca sylvanus sylvanus, Ursus
denigeri, Ursus thibetanus, Panthera leo spelaea, Crocuta cro-
cuta, Stephanorhinus hunsheimensis, Equus ferus, Cervus ela-
phus, Hemitragus bonali.

ORGNAC 3 (ARDÈCHE)

Aouraghe, 1999; de Lumley et al., 2000; Moigne &Valensi,
2000; Moigne, pers. comm.

Age: MN23b (late Galerian, early Middle Pleistocene)

Large Mammal Fauna: Macaca sylvanus sylvanus, Canis ex
gr. C. mosbachensis/C. arnensis, Vulpes vulpes, Ursus denige-
ri, Ursus thibetanus, Lynx pardina spelaea, Felis sylvestris syl-
vestris, Panthera leo spelaea, Panthera cf. P. pardus, Crocuta
crocuta, Elephas (Palaeoxodon) cf. E. antiquus, Equus ferus,
Stephanorhinus hemitoechus, Sus scrofa, Cervus elaphus,
Dama clactoniana, Hemitragus bonali, Bos primigenius, Bison
priscus.

BRUGES (PRÈS DE BORDEAUX)

Guérin, 1980; Crégut pers. comm.

Age: ?MN23b (late Galerian, early Middle Pleistocene)

Large Mammal Fauna: Ursus arctos, Ursus thibetanus, Lynx
pardina spelaea, Elephas (Palaeoxodon) cf. E. antiquus,
Stephanorhinus hemitoechus, Sus scrofa, Cervus elaphus,
Capreolus capreolus. 

PECH DE L’AZÉ, COUCHE 9 (DORDOGNE)

Delpech & Prat, 1980

Age: ?MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Canis lupus, Ursus denigeri, Ursus
arctos, Martes sp., Mustela putorius, Lynx pardina spelaea,
Panthera leo spelaea, Panthera pardus, Crocuta crocuta,
Elephantidae indet., Stephanorhinus kirchbergensis, Equus
ferus, Sus scrofa, Cervus elaphus, Capreolus sp., Rangifer
tarandus, Megacerini indet., Bos primigenius, Bison sp.,
Hemitragus bonali.

TERRA AMATA (ALPES MARITIMES)

de Lumley et al., 2000; Valensi, 2001; Crégut, 2002

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Ursus sp., Elephas (Palaeoxodon) cf.
E. antiquus, Stephanorhinus hemitoechus, Sus scrofa, Cervus
elaphus, Bos primigenius, Hemitragus bonali.

ABÎMES DE LA FAGE (CORRÈZE)

Mourer-Chouviré et al., 1975; Crégut, 2002

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Canis lupus, Vulpes vulpes, ?Ursus
deningeri, Meles meles, Gulo gulo, Mustela erminea, Mustela
nivalis, Mustela eversmanni, Panthera leo spelaea, Mam-

muthus ex gr M. trogotherii/M. primigenius, Equus cf. E. ferus,
Stephanorhinus kirchbergensis, Stephanorhinus hemitoechus,
Coelodonta antiquitatis, Cervus elaphus, Dama clactoniana,
Capreolus capreolus capreolus, Rangifer tarandus,
Megaloceros cf. M. giganteus, Hemitragus bonali, Bison cf. B.
priscus.

Observations: Ursus deningeri have been recognised on the
basis of fragmentary teeth and few metapodials (Bonifay,
1975), however the latter do not seem to present the typical
morphology of such a species as described in Torres (1984).

CARRIÈRE FOURNIER, CHÂTILLON-SAINT-JEAN (DRÔME)

Mourer-Chouviré, 1972; Poplin 1972; Brugal, 1992

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Canis lupus, Vulpes vulpes, Ursus
spelaeus, Ursus arctos, Crocuta crocuta, Mammuthus ex gr M.
trogotherii/ M. primigenius, Coelodonta antiquitatis, Equus cf.
E. ferus, Equus hydruntinus, Cervus elaphus, Megaloceros cf.
M. giganteus, Bison priscus.

MONTOUSSÉ 1 (HAUTE-PYRÉNÉES)

Chaline et al., 2000

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Canis lupus, Vulpes vulpes, Ursus
sp., Stephanorhinus hemitoechus, Equus ferus, Cervus ela-
phus, Capreolus capreolus capreolus, Bison cf. B. priscus.

GROTTE DES CÈDRES (VAR)

Crégut, 2002

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Canis lupus, Vulpes vulpes, Ursus
arctos, Ursus cf. U. spelaeus, Ursus thibetanus, Felis sylvestris
sylvestris, Panthera leo spelaea, Sus scrofa, Cervus elaphus,
Capreolus capreolus capreolus, Dama cf. D. dama, Rangifer
tarandus, Bos primigenius, Bison sp., Hemitragus cedrensis,
Rupicapra sp..

CAUNE DE L’ARAGO, COMPLEXE SOMMITAL (PYRÉNÉES)

de Lumley et al., 2000; Crégut, 2002

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Macaca sylvanus sylvanus, Meles
meles, Canis lupus, Vulpes vulpes, Ursus spelaeus, Ursus arc-
tos, Felis sylvestris, Lynx sp., Panthera pardus, ?Crocuta cro-
cuta, Equus ferus, Sus scrofa, Cervus elaphus, Hemitragus
cedrensis, Capra aff. C. caucasica, Bison priscus.

BIACHE-SAINT-WAAST (PAS DE CALAIS)

Guérin, 1980

Age: MN24 (early Aurelian, late Middle Pleistocene)
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Large Mammal Fauna: Canis lupus, Ursus sp., Panthera leo
spelaea, Elephantidae indet., Equus ferus, Equus hydruntinus,
Stephanorhinus kirchibergensis, Stephanorhinus hemitoechus,
Sus scrofa, Cervus elaphus, Capreolus capreolus capreolus,
Rangifer tarandus, Megaloceros giganteus, Bos primigenius.
ABRI-SUARD (CHARENTE).
Guérin, 1980

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Canis lupus, Vulpes vulpes, Alopex
lagopus, Ursus spelaeus, Meles meles, Panthera leo spelaea,
Crocuta crocuta, Mammuthus primigenius, Equus ferus, Equus
hydruntinus, Coelodonta antiquitatis, Stephanorhinus
kirchibergensis, Sus scrofa, Cervus elaphus, Capreolus capre-
olus capreolus, Rangifer tarandus, Megaloceros giganteus,
Bos vel Bison, Capra ibex, Rupicapra sp., Saiga tatarica.

LEVALLOIS (RÉGION PARISIENNE)

Guérin, 1980

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Elephas (Paleoloxodon) antiquus,
Mammuthus primigenius, Stephanorhinus hemitoechus, Equus
ferus, Equus hydruntinus, Hippopotamus ex gr. H. amphibius,
Sus scrofa, Cervus elaphus, Megaloceros giganteus, Bos vel
Bison.

BAUME DE GONVILLARS (BEÇANSON)

Guérin, 1980

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Canis lupus, Ursus spelaeus,
Panthera leo spelaea, Stephanorhinus kirchibergensis, Equus
ferus, Sus scrofa, Cervus elaphus, Capreolus capreolus capre-
olus, Bison priscus.

BAU DE L’AUBESIER, COUCHE 1-K (VAUCLUSE)

Fernandez, 2001; Crégut, 2002

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Stephanorhinus hemitoechus, Equus
ferus, Cervus elaphus, Capreolus capreolus capreolus, Dama
cf. D. dama, Rangifer tarandus, Megaloceros cf. M. giganteus,
Bos primigenius, Hemitragus cedrensis.

BAU DE L’AUBESIER, COUCHE 1-H (VAUCLUSE)

Fernandez, 2001; Crégut, 2002

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Ursus arctos, Equus ferus, Sus scro-
fa, Cervus elaphus, Capreolus capreolus capreolus, Dama cf.
D. dama, Rangifer tarandus, Megaloceros cf. M. giganteus,
Bos primigenius, Hemitragus cedrensis.

BAU DE L’AUBESIER, COUCHE 4 (VAUCLUSE)

Fernandez, 2001; Crégut, 2002

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Canis lupus, Ursus arctos, Panthera
leo spelaea, Equus sp., Sus scrofa, Cervus elaphus, Capreolus
capreolus capreolus, Dama cf. D. dama, Rangifer tarandus,
Megaloceros cf. M. giganteus, Bos primigenius, Capra cf. C.
caucasica, Rupicapra sp..

GROTTE DU LAZARET CII (NICE)

Guérin, 1980; Valensi & Abbassi, 1998; Crégut, 2002

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Canis lupus, Vulpes vulpes, Meles
meles, Ursus arctos, Lynx pardina spelaea, Panthera leo
spelaea, Panthera pardus, Equus ferus, Stephanorhinus hemi-
toechus, Cervus elaphus, Dama clactoniana, Capreolus capre-
olus capreolus, Rangifer tarandus, Megaloceros giganteus,
Bos vel Bison, Capra ibex, Rupicapra sp..

GROTTE DU LAZARET CIII (NICE)

Guérin, 1980; Valensi & Abbassi, 1998; Crégut, 2002

Age: MN24 (early Aurelian, late Middle Pleistocene)

Large Mammal Fauna: Canis lupus, Vulpes vulpes, Meles
meles, Ursus arctos, Ursus spelaeus, Lynx pardina spelaea,
Felis sylvestris sylvestris, Panthera leo spelaea, Panthera par-
dus, Elephas (Paleoloxodon) antiquus, Equus ferus,
Stephanorhinus hemitoechus, Coelodonta antiquitatis, Cervus
elaphus, Dama clactoniana, Capreolus capreolus capreolus,
Rangifer tarandus, Megaloceros giganteus, Bos primigenius,
Bison priscus, Capra ibex, Rupicapra sp..
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