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Abstract

An Early to Late Miocene sequence of rodent assemblages from southern France has been quantitatively studied.
The resulting pattern seems very similar to a contemporary sequence from central Spain (Calatayud–Teruel Basin). The
fossil mammal-bearing localities are of different types: mainly karst infills in France and localities situated in sedimentary
basins in Spain. In order to interpret the fossil record, a comparison has been made between southern France faunas of
similar age but collected in karst infills and in basin deposits. There seems to be no difference between the two kinds of
faunas and thus there is no indication that karst infills systematically give a picture of drier and more open environments.
Both types of localities may give a similar relative abundance of taxa and when differences exist they can be attributed
to local conditions. The comparison between southern France and the Calatayud–Teruel Basin (central Spain) shows
that: (1) similar trends occurred in the two areas; (2) differences between spectra were more important during the late
Early Miocene than during the Middle Miocene; (3) the shift between the late Early Miocene and the Middle Miocene
environments in southern France does not seem to be correlated with a general drop in temperatures as inferred from the
analysis of central Spain faunas.  1999 Elsevier Science B.V. All rights reserved.
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1. Introduction

Chronological sequences of rodent assemblages
are good tools for reconstructing the evolution of
Neogene environments. In order to estimate their
efficiency, it is useful to see how climatic changes
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are recorded by rodent faunas from two adjacent
geographical areas or to compare contemporary se-
quences from such areas. In the present case, a
comparison has been made between southern France
and central Spain for both areas are known by their
important continental Neogene fossil record. In the
last 20 years, more than 100 southern France fos-
sil mammal-bearing localities have been discovered
and studied, mainly in the Languedoc–Roussillon
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Fig. 1. Location map of the Miocene fossil mammal-bearing localities of southern France.

Province. Most of them are karst infills and many
of them are Middle Miocene in age. They are dis-
tributed over a small area of a few square kilo-
metres near Baixas (Roussillon, Eastern Pyrenees).
These sites document a rich Neogene small mammal
fauna, especially for a late Early Miocene to Middle
Miocene time interval. Rodents but sometimes bats
are especially abundant in these sites (Aguilar, 1980,
1995; Aguilar et al., 1986a,b, 1991a,b, 1994, 1995,
1996a; Escarguel and Aguilar, 1997; Faillat et al.,
1990; Legendre, 1982; Sigé et al., 1996). Most of the
material has been described (Aguilar and Michaux,
1990; Michaux et al., 1990). The fossil mammal-
bearing localities and the list of their rodent species
are given in Figs. 1 and 2, and in Appendix A.

Apart from latitudinal or other geographical dif-
ferences, several factors may affect the interpretation
of data. An important one is the type of fossil mam-
mal-bearing locality. On the one hand, fossiliferous
karst infills, and on the other hand sedimentary basin
localities (fossils being preserved in swamp, lake,
or stream sediments, etc.). One question usually
raised is the possible influence of site characteris-
tics on faunal compositions, which may distort the
interpretation of the relative abundance of taxa. As
assemblages are mainly collected from karst infills
in France, and from sedimentary basin localities in

Spain, this question must be discussed before inter-
preting the environmental evolution of the Miocene
as recorded by the rodent faunas. Another factor that
may affect the interpretation is the precision and the
accuracy of the correlation of the two sequences.
This point will be discussed further as there are
still some disagreements between authors about the
correlations.

2. The faunal sequence in southern France

2.1. Biochronology and correlation

Biochronology has been established on the ba-
sis of evolutionary lineages of rodents. 24 different
biochronological levels have been recognized for
a time span of ca. 10 million years (Aguilar and
Michaux, 1987). The evolutionary lineages belong
to Eomyidae (Escarguel and Aguilar, 1997), Eu-
cricetodontinae (Aguilar et al., 1996a), Cricetinae
— mainly Megacricetodon (Aguilar et al., 1994;
Aguilar, 1995) — and Murinae (Aguilar et al.,
1991a,b, 1995; Aguilar and Michaux, 1996). Twenty
levels belong to the late Early and Middle Miocene
and four to the Upper Miocene. Correlations have
been established with important European fossil
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Fig. 2. Distribution and relative abundance of the rodent genera and=or species (left) and of rodent families (right) in Miocene faunas from karst infills from southern France.
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mammal-bearing localities of Miocene age. They are
based on evolutionary stages in lineages but faunal
events have also been used: the first occurrence of
Democricetodon, Megacricetodon and Murinae (for
the latter, their first known occurrence in Spain and
in France, respectively in Pedregueras 2c and Castel-
nou 1B). The characteristic time interval named the
‘cricetid vacuum’ (Daams and Freudenthal, 1990)
has also been considered as isochronous in both
areas. For the Late Miocene, the French karst in-
fills of Castelnou 3 and Castelnou 1 are correlated
(Aguilar et al., 1991a,b, 1995) respectively with La
Alberca and Los Mansuetos — Lo Fournas 6c, and
Lo Fournas 7 is supposed to be slightly younger
than Montredon (Aguilar and Michaux, 1996). For
the Middle and the late Lower Miocene, Bouzigues
2 and Serre de Vergès (Aguilar et al., 1996a; Sigé
et al., 1996) are respectively older and younger than
Estrepouy. The karst infills of Baixas 202 c and Ste
Catherine 9 (Escarguel and Aguilar, 1997; Aguilar et
al., 1997) are respectively older and younger than the
basin locality of Beaulieu which has been recently
radiometrically dated (Ar=Ar method): 17:5 š 0:3
Ma (Aguilar et al., 1996b). Artenay is situated be-
tween Ste Catherine 9 and Ste Catherine 4 and 6,
and La Romieu between Ste Catherine 8 and Baixas.
The karst infills of Lo Fournas 8, Sansan, and Man-
chones are roughly contemporaneous, and similarly
Lo Fournas 3 may be contemporaneous with La
Grive M. Castelnou 1B is slightly younger than La
Grive L3 (Aguilar, 1995; Aguilar et al., 1997).

2.2. Relative abundance of rodent taxa

The relative abundance of taxa has been calcu-
lated based on the total number of first and second
molars, i.e. some 16 000 teeth from 24 localities.
When several localities have a similar age, the local-
ity used for calculation is that with the richest fauna
and the most complete list of taxa. Results are given
in Fig. 2. Five faunal phases, ranging from the oldest
to the youngest, can be distinguished.

Phase 1 (time interval: Bouzigues 1–Serre de
Vergès): abundance of glirids, and at a lesser degree
of eomyids, and Eucricetodontinae the abundance of
which is progressively decreasing.

Phase 2 (Ste Catherine 2–Ste Catherine 9): dom-
inance of glirids and eomyids is characteristic. It is

worth noting that Neocometes is present in the levels
of Ste Catherine 2 and 9 (Aguilar et al., 1997). This
time interval corresponds to the ‘cricetid vacuum’ of
Daams and Freudenthal (1990).

Phase 3 (Ste Catherine 4 and 6–Ste Catherine 7):
eomyids and glirids begin to decrease in number.
The lower boundary of Phase 3 is determined by the
first occurrence of the genus Democricetodon.

Phase 4 (Lo Fournas 1–Lo Fournas 3): glirids still
decrease in number. The lower boundary of Phase
4 is determined by the first occurrence of the genus
Megacricetodon.

Phase 5 (from Castelnou 1B up to Castelnou 3):
first occurrence of the Murinae and of the modern
cricetids; glirids are few in number and the Criceti-
nae disappear after Castelnou 1b.

Two remarks have to be made. First, the genus
Cricetodon, which is listed in the karst infill of
Castelnou 1b, is only known in southern France at
the basin locality of Luc sur Orbieu which has the
same age as Lo Fournas 8. The two latter locali-
ties are contemporaneous to Sansan (Aguilar, 1995).
Second, Paraethomys is only known in France from
La Tour and Castelnou 3: both localities are Late
Miocene in age and younger than the first levels
with Paraethomys recognized in Spain. The fossil
record of this genus in France is probably much
more incomplete than it is in Spain.

2.3. Comparison between karst infills and basin
localities

It is frequently argued that a fauna collected in a
karst infill gives a faunal spectrum different from that
obtained in a basin locality. The former is consid-
ered (Van de Weerd and Daams, 1978) as indicating
drier and more arid environments than the latter. In
fact, it is usually observed that species related to
water environments such as castorids are frequently
lacking in fissure filling faunas that are otherwise
rather diverse. Both characteristics can be expected
because nocturnal birds of prey are generally at the
origin of bone and tooth accumulations. As both
types of fossil mammal-bearing localities are present
in southern France, we have tried to evaluate the
possible distortion introduced by the composition of
the fissure filling faunas. However, as there are much
more faunas from karst infills than from basin lo-
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calities, the comparisons have been conducted only
for two rather short time intervals. The first compar-
ison involves late Early Miocene assemblages with
the localities of Baixas 202 c, Ste Catherine 9, and
Beaulieu, and the second one corresponds to Mid-
dle Miocene assemblages with the localities of Lo
Fournas 8, Luc sur Orbieu, and Veyran.

2.3.1. Baixas 202 c and Ste Catherine 9 vs. Beaulieu
The Beaulieu fauna has been collected from

brackish and lacustrine sediments (Aguilar, 1981;
Aguilar et al., 1996b; Escarguel and Aguilar, 1997).
The relative abundance of the rodent taxa are not
similar in the three localities (Fig. 3a): eomyids and
the genus Melissiodon are dominant in Beaulieu, two
clear-cut differences with the spectra obtained from
karst infill faunas of the same age. As eomyids are
usually considered to be associated with wet environ-
ments (Alvarez Sierra et al., 1990), their abundance
can be probably explained by local conditions which
are also indicated by the facies of the fossilifer-
ous sediments. Melissiodon is usually rare in basin
localities as well as in karst infills from southern
France. This rodent is also rare in the basin localities
of similar age from the Iberian Peninsula. On the
other hand, it is quite frequent in central Europe in
karst infills as well as in basin localities (Hrubesch,
1957; Ziegler and Fahlbusch, 1986; Fejfar, 1990)

Fig. 3. Comparison between the composition of the rodent faunas from karst infills and basin localities of similar age in southern France:
(a) late Early Miocene localities, and (b) Middle Miocene localities.

and it may be indicative of a wet environment (Fej-
far, 1990). Thus, the high number of Melissiodon in
Beaulieu may simply indicate particular taphonomic
and=or local environmental conditions. In the fau-
nas of Baixas 202 c and Beaulieu, the forest glirids
which are also dominant indicate similar environ-
ments. In this case, there is no distortion caused by
the type of fossil mammal-bearing locality (Fig. 4).

2.3.2. Luc sur Orbieu, and Veyran vs. Lo Fournas 8
The fossil bearing sediments of Luc sur Orbieu

(Aguilar and Magné, 1978) correspond to brack-
ish environments and those from Veyran correspond
to palustrine ones (Aguilar, 1980). Both localities
are contemporaneous with Lo Fournas 8 (Aguilar,
1995). Despite the presence of Cricetodon in Luc sur
Orbieu, the three sites have similar faunal spectra.

According to these two examples, it is not pos-
sible to suggest that within the same area, karst
infill faunas are indicative of drier environments than
faunas collected in basin localities.

2.4. Interpretation of the sequence of karst faunas

The reconstruction of Neogene continental en-
vironments in Western Europe is often based on
the analysis of sequences of small mammal assem-
blages (rodents but also bats) (Van de Weerd and
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Fig. 4. Relative abundance of rodent families or genera from the late Early to Late Miocene of southern France.

Daams, 1978; Mayr, 1979; Legendre, 1982; Mein,
1984; Daams and Van der Meulen, 1984; Aguilar et
al., 1986a,b, 1996b; Sigé and Aguilar, 1987; Daams
et al., 1988; Aguilar and Michaux, 1990; Van der
Meulen and Daams, 1992). The inference of the ecol-
ogy of extinct taxa from dental characters or from
their phylogenetic relationships with extant species
is difficult. However, a few hypotheses about the
adaptations of some extinct taxa have been proposed.
Inferences from dental patterns have been done for
the glirids with living relatives (Van der Meulen
and De Bruijn, 1982). It is generally considered that
eomyids have been living in humid environments
(Van de Weerd and Daams, 1978; Daams and Van
der Meulen, 1984; Alvarez Sierra et al., 1990) or
in a closed environment (Daams et al., 1988; Fejfar,
1990; Van der Meulen and Daams, 1992). The recent
discovery (Storch et al., 1996) of an Oligocene fly-
ing eomyid, Eomys quercyi, may corroborate such an
interpretation. As a working hypothesis, the relative
abundance of the glirids Microdyromys and Peridy-
romys (the former is considered to indicate rather

high temperatures) (Van der Meulen and Daams,
1992) are used to infer warm conditions. In southern
France (Fig. 4), there is a correlation (r 2 D 0:772;
Student t-test: t D 8:783ŁŁŁ) between the abundance
of eomyids and that of forest glirids (sensu Daams et
al., 1988). During the Early and the Middle Miocene,
the abundance of another glirid, Prodryomys, follows
(Fig. 5) the curve of the forest glirids (r 2 D 0:489;
Student t-test t D 3:526ŁŁ) and thus Prodryomys
may also be indicative of a forest environment as
suggested by Mayr (1979). In southern France, bats
have been used for independent complementary in-
formation, a forest and warm environment being
corroborated by fruit-bats. Rousettus is present in
the three levels of Bouzigues and in Ste Catherine
2, Lo Fournas 8 and 2. According to this, a forest
landscape in a sub-tropical to tropical climate can be
inferred. Other bats from Bouzigues also allow one
to infer a warm climate and a low forest cover, never-
theless a little more open in the case of Bouzigues 2
(Aguilar et al., 1997). Similarly, bats found at Port la
Nouvelle have extant relatives living in tropical and
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Fig. 5. Relative abundance of glirid genera in southern France from the Early to Late Miocene.

sub-tropical climates and indicate that the lowland
area was characterized by a rather arid climate, a low
vegetation of shrubs, but with swampy areas near the
sea-shore (Legendre, 1980, 1982).

In conclusion, southern France was characterized
by a rather dense cover of shrubs during the late
Early Miocene (Late Aquitanian– beginning of the
Burdigalian, e.g. Bouzigues 1 to Ste Catherine 9).
The abundance of Glirudinus in Bouzigues 2 and
Baixas 202c may be related with such a vegetation
cover. At the end of the Burdigalian and then dur-
ing the Middle Miocene, the landscape became more
open. Such a change occurred at the time of the
Tethys closure in the East. The new Mediterranean
paleogeography and the related new climatic condi-
tions favoured the spread of allochthonous groups of
mammals such as the proboscideans or the cricetine
rodents (for the latter, their first occurrence is at the
level of Ste Catherine 4 and 6). There is no sign
of any drop in temperatures at this time for bats
indicative of warm conditions are still present (Port
la Nouvelle, Lo Fournas 8, and 2) and Microdyromys

is still abundant (Fig. 5). It is only near the Middle–
Late Miocene boundary that the forest environment
developed again.

3. Comparison between southern France and
central Spain

Two analyses have been made: (a) of the changes
in the whole rodent fauna during the Early–Late
Miocene time interval, and (b) of the relative abun-
dance of eomyids and forest glirids for the late Early
to the Middle Miocene time interval.

3.1. Changes in the faunas (Fig. 6a,b)

The quantitative composition of the faunas are
given in Fig. 6: on the left side for the Calatayud–
Teruel basin, and on the right side for southern
France. In Fig. 6a, faunal sequences are arranged ac-
cording to the biochronological scale used for each
region. Correspondence between the two successions
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Fig. 6. Relative abundance of rodent families in southern France (right) and central Spain — Calatayud–Teruel Basin — (left) from late
Early to Late Miocene: (a) heavy lines indicate possible correlation between the sequences.

are indicated by heavy lines, each of them corre-
sponding to a biochronological event. In Fig. 6b, the
central Spain sequence of faunas has been calibrated
on the basis of the southern France biochronological

scale, the four biochronological events been consid-
ered isochronous in southwestern Europe. A fifth
point of correlation has been added: the correlation
between Lo Fournas 8 and the base of zone G. Some
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Fig. 6 (continued). (b) Same data as in (a), but the Calatayud–Teruel Basin sequence has been calibrated on the basis of the
biochronological scale used for southern France.

comments are needed here for there are still differ-
ent opinions about the calibration of the biochrono-
logical scales or biochronological events in Spain
and in France. For example, the first occurrence of

Democricetodon is ca. 17 to 17.5 Ma for Aguilar
et al. (1996b) and ca. 16.7 Ma for Alvarez Sierra
et al. (1997). The correlation between the Middle
Miocene localities of Sansan, Manchones and Lo
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Fournas 8 is here used. It is based on the compari-
son between the rodent faunas (Aguilar et al., 1994;
Aguilar, 1995). But there are also other problems:
the estimated age of Manchones, at the base of zone
G2 (Van der Meulen and Daams, 1992), is ca. 13.3
Ma and Sansan is considered to have an age ca. 15.2
to 15 Ma according to a magnetostratigraphic study
(Sen, 1996). The boundary between the Aragonian
and the Vallesian is also a matter of discussion. Al-
though more accurate correlations would be needed,
comparisons can nevertheless be made. Comparisons
as they result of the correlations used in the present
work, show similar general patterns as well as some
differences which have to be noticed:

– Eomyids are always more abundant in the
Calatayud–Teruel basin than in southern France. The

Fig. 7. Relative abundance of eomyids and forest glirids in southern France and in central Spain (Calatayud–Teruel Basin) from the late
Early to Late Miocene.

highest values in each area occur during the ‘cricetid
vacuum’ or are a slightly earlier in southern France;
this could correspond to the type of fossil locality,
but another interpretation is possible (see below);

– Except at the beginning of the Late Miocene,
glirids are always more abundant than eomyids and
cricetines in southern France;

– Relative abundance of cricetids and of murines
change in parallel directions in the two regions.

3.2. Change in abundance of eomyids and forest
glirids

These two groups of rodents give interesting in-
formation (Fig. 7). Correlations are the same as in
Fig. 6b. Eomyids are abundant in the Early and the
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Middle Miocene of the Calatayud–Teruel basin, and
the two first peaks of the curve for central Spain are
also observed for southern France. However forest
glirids are much less abundant in central Spain than
in southern France.

The quantitative analyses of the rodent faunas
in southern France and Spain give basically very
similar pictures. If the criteria used to interpret the
environmental significance of some groups of ro-
dents are valid, it can be inferred that during the late
Early Miocene, the Calatayud–Teruel basin, which
has a central position in the Iberian Peninsula, was
more humid or the forest cover was more closed than
in southern France near the Mediterranean sea. Such
a difference can be explained by the fact that the
Calatayud–Teruel area was a large basin with lakes
contrary to southern France which was dryer because
of the nature of its substratum, mostly composed of
Mesozoic limestones.

4. Conclusion

Two successions of Miocene rodent faunas, one
from karst infills in southern France, and one from
basin localities from the Calatayud–Teruel basin,
central Spain, give very similar information about
the evolution of the environment. In southern France,
the environment was warm and the landscape rather
closed during the Late Aquitanian and the Lower
Burdigalian. This result is consistent with other in-
formation provided by bats. Southern France was
probably densely covered by bushes and shrubs, and
woodlands may have been more abundant in the
Calatayud–Teruel basin. At the end of the Early
Miocene, a general shift occurred towards a more
open environment. As a working hypothesis, this
shift may have occurred with the eastern closure of
the Tethys. However, at that time temperatures re-
main still rather high as indicated by the presence of
fruit-bats in southern France.
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Appendix A

Bouzigues 1
Euericetodon aquitanicus
Melissiodon dominans
Pseudotheridomys parvulus
Ritteneria manca
Peridyromys murinus
Prodryomys brailloni
Prodryomys prosper
Microdyromys koenigswaldi
Glirudinus modestus
Palaeosciurus cf. fissurae
Heteroxerus aff. lavocati

Bouzigues 2
Eucricetodon aquitanicus-infralactorensis
Melissiodon dominans
Pseudotheridomys parvulus
Pseudotheridomys bouziguensis
Pseudodryomys simplicidens
Miodyromys cf. biradiculus
Prodryomys brailloni
Prodryomys gregarius
Microdyromys koenigswaldi
Glirudinus aff. modestus
Glirudinus aff. gracilis
?Glirudinus minutus
Myoglis houlezi
?Paraglirulus infralactorensis
?Vasseuromys
Palaeosciurus fissurae
Sciuridé indet

Ste Catherine 2
Neocometes cf. similis
Pseudotheridomys parvulus
Pseudotheridomys bouziguensis
Ligerimys antiquus
Ligerimys lophidens
Peridyromys murinus
Miodyromys biradiculus
Prodryomys brailloni
Pseudodryomys julii
Pseudodryomys ibericus
Pseudodryomys simplicidens
Microdyromys koenigswaldi
Microdyromys legidensis
Glirudinus modestus
Glirudinus minutus
Glirudinus gracilis-undosus
Atlantoxerus sp.
Palaeosciurus fissurae
Spermophilinus bredai
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Baixas 202 C
Melissiodon cf. dominans
Pseudotheridomys parvulus
Ligerimys antiquus
Ligerimys lophidens
Pseudodryomys ibericus
Pseudodryomys simplicidens
Prodryomys brailloni
Miodyromys biradiculus
Microdyromys koenigswaldi
?Microdyromys legidensis
Glirudinus modestus
Glirudinus minutus
Glirudinus gracilis-undosus
Atlantoxerus sp.
Palaeosciurus sp.

Ste Catherine 4
Democricetodon franconicus
Melissiodon cf. dominans
Ligerimys antiquus-florancei
Ligerimys lophidens
Pseudotheridomys bouziguensis
Pseudodryomys ibericus
Pseudodryomys simplicidens
?Pseudodryomys robustus
Prodryomys brailloni
Myoglis sp.
Miodyromys biradiculus
Microdyromys koenigswaldi
Microdyromys legidensis
Glirudinus modestus
Glirudinus gracilis-undosus
Atlantoxerus sp.
Spermophilinus sp.

Ste Catherine 6
Democricetodon franconicus
Ligerimys antiquus-florancei
Ligerimys lophidens
Pseudotheridomys sp.
Pseudodryomys ibericus
Pseudodryomys simplicidens
Miodyromys biradiculus
Prodiyomys brailloni
Microdyromys koenigswaldi
Microdyromys legidensis
Glirudinus modestus
Glirudinus gracilis-undosus
Atlantoxerus sp.
Palaeosciurus fissurae

Lo Fournas 1
Megacricetodon collongensis
Democricetodon aff. mutilus
Democricetodon gracilis
Ligerimys florancei
Pseudodryomys simplicidens
Miodyromys koenigswaldi

Prodryomys sp.
Glirudinus gracilis-undosus
Glirudinus modestus
Microdyromys koenigswaldi
Microdyromys legidensis
Atlantoxerus sp.

Ste Catherine 8 H
Megacricetodon collongensis
Democricetodon franconicus
Democricetodon sp.
Ligerimys florancei
Pseudodryomys simplicidens
Prodryomys brailloni
Miodyromys sp.
?Peridyromys murinus
Microdyromys koenigswaldi
Microdyromys legidensis
Glirudinus modestus
Glirudinus gracilis-undosus
Atlantoxerus sp.

Lo Fournas 8
Megacricetodon gersii
Megacricetodon minor
Democricetodon sp.
Melissiodon sp.
Ligerimys florancei
Miodyromys aegercii
Pseudodryomys simplicidens
Microdyromys koenigswaldi
Glirudinus undosus
?Palaeosciurus
Heteroxerus huerzeleri
Spermophilinus bredai or bessana

Luc sur Orbieu
Cricetodon sansaniensis
Megacricetodon gersii
Megacricetodon minor
Democricetodon aff. affinis
Microdyromys koenigswaldi
Microdyromys miocaenicus
Miodyromys aegercii
Spermophilinus bredai
Heteroxerus huerzeleri
Heteroxerus grivensis

Lo Fournas 10
Megacricetodon lemartinelli
Megacricetodon minor
Democricetodon aff. affinis
Miodyromys biradiculus
Miodyromys aegercii
Pseudodryomys simplicidens
Microdyromys koenigswaldi ?Heteroxerus grivensis
?Palaeosciurus

Lo Fournas 3
Megacricetodon roussillonensis
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Megacricetodon minor or similis
Democricetodon aff. affinis
Democricetodon gracilis
Miodyromys aegercii
Microdyromys koenigswaldi
?Microdyromys legidensis

La Grenatière
Megacricetodon gregarius
Megacricetodon minor
Fahlbuschia larteti
Heteroxerus grivensis

Montredon
Hispanomys mediterraneus
Rotundomys montisrotundi
Anomalomys gaillardi
Progonomys cathalai
Eomyops catalaunicus
Muscardinus hispanicus
Muscardinus heintzi
Eliomys cf. truci
Spermophilinus bredai
Heteroxerus cf. grivensis or Atlantoxerus

Lo Fournas 6
Hispanomys mediterraneus
Rotundomys montisrotundi
Progonomys cf. hispanicus
Progonomys clauzoni
Parapodemus lugdunensis
Parapodemus pasquierae
Spermophilinus sp.
Muscardinus sp.
Eliomys sp.

Castelnou 1
Hispanomys cf. mediterraneus
Neocricetodon seseae
Cricetus cf. kormosi
Cricetus sp.
Parapodemus barbarae
Rhagapodemus primitivus
Huerzelerimys turoliensis
Occitanomys faillati
Occitanomys sp.
Karnimata cf. intermedia
Muscardinus hispanicus
Gliridé indet cf. Glirulus
Atlantoxerus cuencae

Bouzigues 1h
Eucricetodon aquitanicus-infralactorensis
Pseudotheridomys parvulus
Pseudotheridomys bouziguensis
Miodyromys cf. biradiculus
?Prodryomys brailloni
?Prodryomys gregarius
Prodryomys prosper

Microdyromys koenigswaldi
Glirudinus modestus
Myoglis houlezi

Serre de Vergès
Eucricetodon infralactorensis
Melissiodon dominans
Pseudotheridomys parvulus
Pseudotheridomys bouziguensis
Pentabuneomys cf. rhodanicus
Ligerimys antiquus
Ligerimys lophidens
Miodyromys cf. biradiculus
Prodryomys brailloni
Prodryomys prosper
Prodryomys gregarius
Pseudodryomys ibericus
Pseudodryomys simplicidens
Microdyromys koenigswaldi
Glirudinus aff. modestus
Glirudinus aff. gracilis
Palaeosciurus cf. fissurae
Atlantoxerus sp.
?Spermophilinus bredai

Ste Catherine 3
Melissiodon dominans
Pseudotheridomys parvulus
Pseudotheridomys bouziguensis
Ligerimys antiquus
Ligerimys lophidens
Pentabuneomys cf. rhodanicus
Miodyromys biradiculus
Prodryomys brailloni
?Prodryomys prosper
Pseudodryomys ibericus
Pseudodryomys simplicidens
?Pseudodryomys robustus
?Pseudodryomys julii
Microdyromys koenigswaldi
Microdyromys legidensis
Glirudinus modestus
Glirudinus gracilis
Atlantoxerus sp.
Spermophilinus bessana or bredai

Ste Catherine 9
Neocometes cf. brunonis
Melissiodon cf. dominans
Pseudotheridomys parvulus
Ligerimys antiquus
Pseudodryomys ibericus
Pseudodryomys simplicidens
Pseudodryomys julii
Pseudodryomys robustus
Prodryomys gregarius
Prododryomys brailloni
Miodyromys biradiculus
Microdyromys koenigswaldi
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Glirudinus modestus
Glirudinus minutus
Glirudinus undosus
Palaeosciurus cf. fissurae
Atlantoxerus sp.

Ste Catherine 5
Democricetodon cf. franconicus
Ligerimys antiquus-florancei
Pseudodryomys ibericus
Pseudodryomys simplicidens
?Pseudodryomys robustus
Miodyromys biradiculus
Prodryomys brailloni
?Prodryomys prosper
Microdyromys
Glirudinus modestus
Glirudinus gracilis-undosus
Atlantoxerus sp.
?Palaeosciurus sp.

Ste Catherine 7
Democricetodon franconicus
Ligerimys florancei
Pseudodryomys ibericus
Pseudodryomys simplicidens
Pseudodryomys julii
Microdyromys biradiculus
Glirudinus modestus
Atlantoxerus sp.
Palaeosciurus fissurae

Port la Nouvelle
Megacricetodon collongensis
Democricetodon aff. mutilus
Democricetodon brevis
?Prodryomys satus
Eumyarion aff. medius
Pseudodryomys aff. ibericus
Pseudodryomys simplicidens
Microdyromys koenigswaldi
Glirudinus modestus=gracilis
Spermophilinus bredai

Ste Catherine 8 F
Megacricetodon collongensis
Democricetodon franconicus
?Democricetodon sp.
Ligerimys florancei
Pseudodryomys ibericus
Pseudodryomys simplicidens
Miodyromys sp.
?Peridyromys murinus
Microdyromys koenigswaldi
Atlantoxerus sp.

Baixas
Megacricetodon collongensis-gersii
?Megacricetodon minor

Democricetodon cf. mutilus
Melissiodon dominans
?Prodryomys satus
Pseudodryomys ibericus
Pseudodryomys simplicidens
Microdyromys koenigswaldi
Atlantoxerus sp.
Spermophilinus bredai

Ste Catherine 1
Megacricetodon gersii
Megacricetodon minor
Democricetodon aff. affinis
Miodyromys aegercii
Pseudodryomys ibericus
Microdyromys koenigswaldi
Heteroxerus huerzeleri or grivensis
Spermophilinus bredai
Palaeosciurusfissurae

Veyran
Megacricetodon gersii
Democricetodon aff. mutilus or aff. affinis
Eumyarion sp.
Microdyromys koenigswaldi
Microdyromys miocaenicus
Miodyromys aegercii
Bransatoglis cadeoti
Spermophilinus bredai
Palaeosciurus fissurae

Lo Fournas 2
Megacricetodon fournasi
Megacricetodon minor
Democricetodon aff. affinis
Democricetodon brevis
Democricetodon gracilis
Keramidomys carpathicus
Microdyromys koenigswaldi
Glirudinus undosus
Miodyromys sp.
Heteroxerus huerzeleri or grivensis

Lo Fournas 5
Megacricetodon gregarius
Megacricetodon minor
Fahlbuschia larteti
Democricetodon sp.
Hispanomys bijugatus
Heteroxerus grivensis

Castelnou 1B
Progonomys hispanicus
Megacricetodon gregarius
Megacricetodon similis
Democricetodon affinis
Cricetodon sp.
Hispanomys sp.
Microdyromys miocaenicus
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Muscardinus sp. 1
Muscardinus sp. 2
Heteroxerus grivensis
Spermophilinus bredai

Lo Fournas 7
Hispanomys mediterraneus
Rotundomys montisrotundi
Neocricetodon sp.
Cricetulodon sp.
Democricetodon sulcatus
Anomalomys cf. gaillardi
Progonomys castilloae
Huerzelerimys vireti
Occitanomys faillati
?Muscardinus hispanicus-heintzi
Eliomys sp.
Spermophilinus sp
Heteroxerus or Atlantoxerus

Castelnou 3
Cricetus barrierei
Ruscinomys cf. lasallei
Hispanomys cf. mediterraneus
Myocricetodon sp.1
Promymomys sp.
Stephanomys dubari
Occitanomys adroveri
Occitanomys sp.
Paraethomys anomalus
Rhagapodemus primaevus
Apodemus dominans
Apodemus gudrunae
Apodemus jeanteti
Muscardinus sp.
Eliomys truci
Myomimus dehmi
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