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Abstract: The Late Aragonian (MN7+8) locality of Barranc de Can Vila 1 (BCV1) (els Hostalets
de Pierola, Vallès-Penedès Basin, Catalonia, Spain) has delivered a rich small mammal sample
associated to the Middle Miocene great ape Pierolapithecus catalaunicus. In this paper the rodents
and lagomorphs from this site are described. The faunal list includes Prolagus oeningensis,
Spermophilinus bredai, Miopetaurista cf. crusafonti, Glirudinus undosus, Muscardinus sansaniensis,
Microdyromys complicatus, Paraglis sp., Eumyarion leemanni, Megacricetodon minor minor,
Democricetodon brevis brevis, Democricetodon larteti and Hispanomys cf. aguirrei. The rodent
fauna of BCV1 is diverse and includes a number of forest-dwelling genera indicating the existence of
humid forest environments. The assemblage is very similar to that of other primate-bearing sites of
the Vallès-Penedès Basin and markedly contrasts with that of similarly-aged sites from nearby areas
such as the Calatayud-Daroca Basin. This suggests that this kind of environments, which appear to
have been the favoured ones by great apes and pliopithecids, did not extent to the inner areas of the
Iberian Peninsula.

Key words: Micromammals, Aragonian, Middle Miocene, Els Hostalets de Pierola, Iberian Penin -
sula, Hominoidea.

1. Introduction

Barranc de Can Vila 1 (BCV1) is the type locality of
the Middle Miocene great ape Pierolapithecus cata-
launicus (see MOYÀ-SOLÀ et al. 2004). It is situated
in a ravine close to the farm house of Can Vila,
within the Can Mata’s rubbish dump (Abocador de
Can Mata, ACM), in the area of els Hostalets de
Pierola (Vallès-Penedès Basin, Catalonia, Spain).
BATALLER (1938) first reported small mammal sites

from this area, and soon after VILLALTA & CRUSAFONT

(1941) reported the discovery of hominoid remains
at Can Vila, a locality traditionally attributed to
MN7. The classical ‘site’ of Can Vila must have been
situated quite close to BCV1, next to the road from
Can Mata de la Garriga to Can Vila (VILLALTA &
CRUSAFONT 1941). Unfortunately, there is no way
to know for certain the stratigraphic horizon(s) the
original Can Vila fauna came from. In fact, most of
the Hostalets classical localities do not correspond to
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a single stratigraphic level, and therefore in the past
they have been grouped into “Lower Hostalets”
(Aragonian, MN7+8) and “Upper Hostalets” (Valle-
sian, MN9) (see e.g. AGUSTÍ et al. 1984, 1985). Such
a gross oversimplification, although justified by
the nature of the available data, precludes a fine
resolution of biostratigraphical and paleoecological
analyses. Further biases were introduced by the lack
of a standardized sampling methodology when the
classical collections were assembled. This situation
contrasts with the currently available data from the
ACM local stratigraphic series (ALBA et al. 2006)
where, thanks to the extensive outcrops generated by
the digging activity, more than 100 mammal sites
have been found since 2002. These sites are distri -
buted throughout a continuous Late Aragonian
section of ca. 300 m, with detailed bio-, litho- and
magnetostratigraphical control (MOYÀ-SOLÀ et al.
2009). Regarding the small mammals, BCV1 is thus
far one of the best sampled localities of the ACM
series.

BCV1 was discovered in December 2002 in the
course of paleontological control of the excavation
works of the ACM. After the initial recovery of the
Pierolapithecus cranium and some associated
remains, the locality was extensively excavated in
2003 and 2004. BCV1 has yielded turtle (Testudo sp.)
remains, and a sample of large mammals that includes
Leptoplesictis cf. aurelianensis, Thalassictis montadai,
Micromeryx flourensianus, Euprox furcatus, Listriodon
splendens and Deinotherium giganteum, as well as
Pierolapithecus catalaunicus (CASANOVAS-VILAR et
al. 2008). With the exception of the rare primate
remains, these taxa constitute a typical, albeit re -
stricted, assemblage of the Late Aragonian from the
Hostalets area (AGUSTÍ et al. 1984, 1985; ALBA et al.
2006). The relatively limited representation of large
mammals is attributable to sampling or taphonomic
bias, since many other taxa are represented in other,
richer ACM localities (ALBA et al. 2006). Due to
methodological reasons, the sampling of small mam-
mals is much more accurate, because a large pro -
portion of the excavated sediment was screen-washed
(ca. 10,000 kg). The resulting small mammal col -
lection includes 414 isolated cheek teeth which
mainly belong to rodents and, to a lesser extent,
lagomorphs and insectivores (Soricidae indet., Cro -
cidosoricidae indet., Talpa minuta, cf. Proscapanus
sp., Parasorex socialis, Erinaceidae indet., Dinosorex
sansaniensis; see CASANOVAS-VILAR et al. 2008;
FURIÓ et al. in prep.). A provisional faunal list based

on a small part of the micromammal fauna and on
the then unprepared macromammal remains was pro-
vided by MOYÀ-SOLÀ et al. (2004, their footnote 9).
CASANOVAS-VILAR et al. (2008) studied the tapho -
nomy of the site and concluded that, in the case of the
small-mammals, most of the BCV1 assemblage was
probably not related to the action of predators, given
the scarce presence of traces of digestion on both
bones and teeth. The recent study of the rodent faunas
from the ACM series has allowed the division of this
section into different local biozones according to the
presence of certain rodent taxa (see ALBA et al. 2006;
CASANOVAS-VILAR 2007; MOYÀ-SOLÀ et al. 2009).
CASANOVAS-VILAR et al. (2008) correlate the BCV1
fauna to the local zone Megacricetodon ibericus
+ Democricetodon larteti, which corresponds to the
earliest MN7+8. A refining of the dating of BCV1 has
been possible thanks to recent magnetostratigraphic
studies of the ACM series. The magnetostratigraphic
data allow an unambiguous correlation of BCV1 to
subchron C5r.3r, with an estimated age of 11.9 Ma
(MOYÀ-SOLÀ et al. 2009).

In spite of the fact that faunal lists of BCV1 have
been provided in other works (see MOYÀ-SOLÀ et al.
2004; CASANOVAS-VILAR et al. 2008), the recovered
assemblage has neither been described nor figured. In
this paper, we describe the rodents and lagomorphs
from this locality, and provide further remarks on their
paleoecological implications. The insectivores will
be described in a forthcoming work (FURIÓ et al. in
prep.).

2. Material and methods

The material described in this paper is housed at the Institut
Català de Paleontologia in Sabadell, Barcelona (abbreviated
with the acronym IPS preceding the collection number).
The classification of rodents and lagomorphs used in this
work mostly follows MCKENNA & BELL (1997) with some
modifications regarding the muroid rodents. MCKENNA &
BELL (1997) consider a very wide family Muridae that
includes several subfamilies, comprising the Murinae,
Cricetinae, Arvicolinae, Gerbillinae besides many other
recent and fossil subfamilies. This classification has not
been generally followed by mammal paleontologists (see
for example HARTENBERGER 1998) who consider the
Cricetidae a separate family that includes most of the fossil
muroid taxa from the Late Eocene to the Late Miocene,
which are arranged into different subfamilies. In our opinion
many of these fossil groups are not particularly close to
the extant Cricetidae so we have decided to give these sub -
families the family rank (Cricetodontidae, Paracriceto -
dontidae, etc.). The content of the family Cricetidae is
restricted to the extant hamsters and their fossil relatives
(for a more detailed discussion on this provisional classi -
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fication see CASANOVAS-VILAR, 2007). Throughout the text
we will refer to the members of the families Paracriceto -
dontidae and Cricetodontidae as “cricetids” (always with
quotation marks) in an informal way because this term is
widely used in the paleontological literature.

For the lagomorphs, dental nomenclature follows
ANGELONE (2007) and measurements follow ANGELONE &
SESÉ (2009). Concerning the rodents, dental nomenclature
and measurements follow CUENCA (1988) and VAN DE

WEERD (1976) for the Sciuridae; DAAMS (1981) for the
Gliridae; and MEIN & FREUDENTHAL (1971), FREUDENTHAL

& DAAMS (1988), DAAMS & FREUDENTHAL (1988) and
FREUDENTHAL et al. (1994) for the “cricetids”. For the
isolated incisors we have taken four measurements: 1)
mesiodistal length taken at the labial side of the wear facet;
2) mesiodistal lenght taken at the lingual side of the wear
facet; 3) labiolingual length of the wear facet; 4) whole
length of the incisor. For the mandibles several measure-
ments have been taken: 1) length of the postcanine series at
the occlusal level; 2) length of the cheek teeth series at the
alveolar level; 3) symphysis height; 4) height of the corpus
at the lingual side (perpendicular to the alveolar level)
below each cheek tooth; 5) breadth of the corpus (per -
pendicular to corpus height) at the level of each cheek
tooth. Estimated measurements (due to minor damage or
distortion) are given within parentheses. The measurements
were taken using a “Nikon Measuroscope 10” optic caliper
connected to a digital monitor “Nikon SC-112”. When more
than five specimens were measured, the mean measure-
ments, as well as maximum and minimum values, and the
standard deviation, are provided. Micrographs were taken
using a “Hitachi S-570” Scanning Electron Microscope
(SEM) at the Servei de Microscòpia of the Universitat
Autònoma de Barcelona. On the figures, all teeth are
figured as if they were from the left side, indicating those
cases in which the original image has been reversed.

For the paleoecological analysis of the fauna we have
compiled a database including some of the most repre -
sentative rodent sites from the Late Aragonian and the
Vallesian of the Vallès-Penedès Basin. We have only
selected those sites including micromammals as well as
macromammals (see Table 9 for the selected sites, their
relative ages and sample sizes). The sample size for all the
localities is greater than 50 rodent cheek teeth. We have
computed relative abundances for each genus and for a
priori defined rodent groups, which are presented as pie
charts for selected sites (see Fig. 5). Since certain rodents
have premolars (Eomyidae, Gliridae, Castoridae, Sciu -
ridae), while others do not (Muroidea), we assume that
when computing their relative abundances the former will
appear over-represented. In the studied samples, the former
rodent families do not tend to be very abundant; therefore
the introduced bias will not be significant in most cases. All
the localities were formed in roughly similar sedimentary
environments, corresponding to distal facies of alluvial
fans. Therefore, we assume similar taphonomic biases for
the whole set of sites.

We have also considered the differences in generic
richness between the selected localities. Since sample sizes
differ, generic richness cannot be directly compared
between the sites considered. Therefore, we have used

rarefaction to standardize the samples to our smallest
sample size (Trinxera Sud Autopista 2, TSA2, n = 55). The
calculations have been carried out using the software PAST
1.84 (HAMMER et al. 2001). Rarefaction requires samples to
be taxonomically similar, taken from similar habitats (or
sedimentary environments) and collections to have been
obtained using standardized sampling methods (TIPPER

1979). Our data meet all these assumptions.

3. Systematic paleontology

Order Lagomorpha BRANDT, 1855
Family Ochotonidae THOMAS, 1897

Genus Prolagus POMEL, 1853

Prolagus oeningensis (KÖNIG, 1825)

Mate r ia l :  1 P2, a right mandibular fragment with p3-m1
(fragm.), 1 dp3, 1 dp4 (fragm.).

Measurements:  p3: 1.71 x 1.67 (LxW); p4: 1.59 x 0.96
x 1.86 x 1.67 (LxLtrigxWtrigxWtal); m1: - x – x 1.59 x -
(LxLtrigxWtrigxWtal).

Descr ipt ion and discussion:  The Prolagus material
from BCV1 is rather scanty, a quite uncommon situation
since Prolagus remains are usually very abundant in Neo-
gene European fossil sites (LÓPEZ MARTÍNEZ 2001) and also
in the Vallès-Penedès localities (data in LÓPEZ MARTÍNEZ

1989). The remains from BCV1 have been ascribed to
the species P. oeningensis on the basis of the following
morphological characters: square p3 with central, well-
developed crochet and anteroconid smaller than metaconid,
d3 without accessory cusp and relatively shallow centro -
flexid, P2 with paraflexus as wide and as long as
metaflexus. The measurements of the BCV1 Prolagus also
fit the P. oeningensis range. Nevertheless, the specimens
from BCV1 show some advanced features (i.e. p2 with
incipient hypoflexus and p3 with quite large anteroconid,
even if still smaller than the metaconid) that are forerunners
of P. crusafonti. This mosaic of characters of P. oenin-
gensis and P. crusafonti has already been observed in the
Vallès-Penedès Middle-Late Miocene succession (LÓPEZ

MARTÍNEZ 1989).

Order Rodentia BOWDICH, 1821
Family Sciuridae FISCHER DE WALDHEIM, 1817

Subfamily Sciurinae FISCHER DE WALDHEIM, 1817
Genus Spermophilinus DE BRUIJN & MEIN, 1968

Spermophilinus bredai (VON MEYER, 1848)

Mater ia l : 3 dP4, 5 P4, 11 M1,2, 3 M3, 3 p4, 7 m1,2,
3 m3.
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Measurements  (L x W): p4: 1.75 x 1.19, 1.74 x 1.35,
1.58 x 1.37; m3: 2.24 x 2.00, 2.28 x -, 2.12 x - ; dP4: 1.52 x
1.54, 1.62 x 1.63; M3: 2.21 x 1.92, 1.96 x 1.98, 2.18 x 2.06.
For mean measurements for P4, M1,2 and m1,2 see Table 1.

Discussion:  Spermophilinus bredai is a common element
in many Late Aragonian and Early Vallesian small mammal
sites of the Vallès-Penedès Basin. In BCV1 this squirrel
represents about 10 % of the total sample of rodent cheek
teeth. The morphology and size of the BCV1 specimens are
very close to those of other similarly-aged sites such as Sant
Quirze A (ICV unpublished data) and Can Missert (ALDANA

CARRASCO 1992).

Subfamily Pteromyinae BRANDT, 1855
Genus Miopetaurista KRETZOI, 1962

Miopetaurista cf. crusafonti (MEIN, 1970)

Synonym: Albanensia albanensis in MOYÀ-SOLÀ et al.
(2004).

Mater ia l :  A right mandibular fragment with m3, 1 P4,
1 broken m2.

Measurements  (L x W): m2: 4.03 x -; m3: 4.34 x 3.63;
P4: 3.59 x 3.23

Descript ion and discussion:  VILLALTA (1950) de -
scribed a new subspecies of flying squirrel, Albanensia
albanensis quiricensis (assigned to the genus Sciuropterus
in the original paper), from Sant Quirze in the Vallès Occi-

dental area. The holotype, a lower mandible with the com-
plete definitive series, differs from A. albanensis albanensis
mainly by its larger size and by the slightly higher-crowned
cheek teeth. VILLALTA (1950) further reported this sub-
species from Can Vila on the basis of a toothless mandible
found by Bataller, and which had already been lost by that
time. Several characters indicate that the material recovered
from BCV1 does not belong to Albanensia: metaloph and
protoloph parallel and not converging towards the proto-
cone on the P4; the absence of a well-delimited protocone
in the same tooth; the presence of an anterolingual cingulum
and a subcomplete entolophid on the m2. The morphology
of the parastyle and the metaloph (with its backwards-
directed spurs) on the P4 is very similar to that of Mio-
petaurista crusafonti. The morphology of the lower molars
is also very similar to this species. The size of the specimens
is clearly smaller than M. neogrivensis, and also somewhat
smaller than M. crusafonti. Given the scarcity and frag -
mentary nature of the recovered remains, we attribute the
material to M. cf. crusafonti.

Family Gliridae MUIRHEAD, 1819
Subfamily Glirinae MUIRHEAD, 1819
Genus Glirudinus DE BRUIJN, 1966

Glirudinus undosus MAYR, 1979
Fig. 1.1-1.3

Mater ia l :  1 M1, 1 m1, 5 m2, 2 m3.
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Table 1. Mean measurements of the cheek teeth of Spermophilinus bredai from BCV1. N = total number of measurable
elements; SD = standard deviation.

Length Width

N min. mean max. SD N min. mean max. SD

P4 5 1.53 1.58 1.62 0.05 4 1.70 1.82 1.97 0.12
M1,2 11 1.60 1.76 2.06 0.14 11 1.64 2.07 2.30 0.19
m1,2 5 1.74 1.94 2.21 0.17 5 1.71 1.90 2.16 0.18

Table 2. Mean measurements of the second lower molars of Glirudinus undosus from BCV1. N = total number of
measurable elements; SD = standard deviation.

Length Width

N min. mean max. SD N min. mean max. SD

m2 5 0.98 1.02 1.09 0.05 5 0.89 0.95 1.02 0.05



Measurements  (L x W):  m1: 0.91 x 0.90; m3: 0.92 x
0.88, 1.05 x 1.04; M1: 1.00 x 1.13. For mean measurements
for the m2 see Table 2.

Descr ipt ion and discussion:  The recovered molars
display an extremely low crown and a slightly concave wear
surface. The occlusal pattern is defined by numerous
transverse thin ridges that form an angle close to 60º on the
lower molars, whereas the angle is not so oblique on the
upper ones. The main ridges are usually wider than the
secondary ones, particularly at their labial end in the case of
the lower molars. Nevertheless, certain secondary ridges
attain a development comparable to that of the main ones.
The M1 displays seven complete ridges which merge into a
continuous endoloph as well as up to six long secondary

ridges (one between each main ridge pair), which may also
join the endoloph. The lower molars display five main
ridges, besides seven to eight secondary ridges in the case
of the m1 and the m2. The main ridges merge into a
con tinuous endolophid and end free at the labial side. The
secondary ridges do usually not reach the labial margin.

The specimens from BCV1 are smaller than the
material attributed to this species that has been recovered
from other sites such as Petersbuch 2 in Germany (WU

1993), Belchatów C in central Poland (KOWALSKI 1997),
and Mounicot and Bézian in France (BAUDELOT & COLLIER

1982). The former are also smaller than the material from
Can Martí Vell I and II from the Vallès-Penedès Basin
(AGUSTÍ 1983). The specimens of BCV1 are close in size to
G. intermedius from Blanquatère 1 in southern France
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Fig. 1. SEM micrographs of selected molars of Democricetodon brevis brevis and Gliridae from BCV1. Glirudinus
undosus: 1. Left m1, IPS 23175. 2. Right m2 (reversed), IPS 23177. 3. Right M1 (reversed), IPS 23348. Muscardinus
sansaniensis: 4. Left M2, IPS 23352. 5. Left M3, IPS 23178. Microdyromys complicatus: 6. Left m1,2 IPS 23340. 7. Right
M1,2 (reversed), IPS 23341. Democricetodon brevis brevis: 8. Right M1 (reversed), IPS 23096. 9. Right M2 (reversed),
IPS 23273. 10. Left m1, IPS 23097. 11. Left m2, IPS 23100. 12. Left m3, IPS 23103.



(AGUILAR & LAZZARI 2006), but the occlusal pattern is
clearly more complex in BCV1, being fully comparable to
that of G. undosus. Therefore, in spite of its somewhat
smaller size, the BCV1 material is ascribed to G. undosus.

Genus Muscardinus KAUP, 1829

Muscardinus sansaniensis LARTET, 1851
Fig. 1.4-1.5

Mater ia l :  Two broken m1, 1 m3, 1 M2, 1 M3. One eroded
lower molar, most probably an m1, may also belong to this
taxon.

Measurements  (L x W): m3: 1.11 x 1.02; M2: 1.20 x
1.34; M3: 0.94 x 1.05.

Descr ipt ion and discussion:  The crown is very low
and the wear surface is flat. The occlusal surface is crossed
by numerous transverse thin ridges. The width of the
secondary ridges is similar to that of the main ones, but they
are shorter. There are up to seven S-shaped complete ridges
on the M2, besides three partial ones. These are defined by
a labial and a lingual half that do not join, except for the
foremost partial ridge, which consists only in the lingual
half. The M3 shows nine complete ridges, besides two
secondary ones. The complete ridges join a continuous
endoloph on the upper molars. The m1 presents five main
ridges that merge into the endolophid, which is interrupted
just behind the vestigial centrolophid.

This is the first time Muscardinus sansaniensis is
reported from the Vallès-Penedès Basin. The described
material matches the morphological range of the sample
from the type locality (Sansan; see BAUDELOT 1970, 1972),
although it is near to its upper size range, being closer in
size to the assemblage from Anwil (originally attributed to
M. aff. sansaniensis by ENGESSER 1972). HARTENBERGER

(1966) suggested that M. vallesiensis was a descendant of
M. sansaniensis, differing from this species by its slightly
larger size and simpler dental pattern. The material from
BCV1 also fits within the size range of M. vallesiensis,
although the occlusal pattern is clearly more complex, being
fully comparable to that of M. sansaniensis. This fact may
indicate that the simplification of the dental pattern was
preceded by an increase in size.

Subfamily Leithiinae LYDEKKER, 1896
Genus Microdyromys DE BRUIJN, 1966

Microdyromys complicatus DE BRUIJN, 1966
Fig. 1.6-1.7

Synonym: Paraglirulus werenfelsi (pro parte) in MOYÀ-
SOLÀ et al. (2004).

Mater ia l :  Two M1,2, one of them broken, three m1,2, one
of them broken.

Measurements  (L X W):  m1,2: 1.08 x 0.97; 0.98 x
0.87; M1,2: 0.97 x 1.00.

Descr ipt ion and discussion:  The crown is low and
the wear surface is markedly concave. There are up to five
main ridges on the upper and lower molars. The valleys
between those ridges are occupied by similarly developed
secondary ridges. On the upper molars the main ridges
merge into the endoloph, which is interrupted between
the anterior centroloph and the metaloph. On the lower
ones the main ridges merge into the endolophid, which is
interrupted just behind the centrolophid. This species is
here reported from the Vallès-Penedès Basin for the first
time. Micro dyromys complicatus is present in other simi -
larly-aged sites of the ACM series (such as C4-C1), and also
in Sant Quirze A where it is very rare (ICV unpublished
data).

Genus Paraglis BAUDELOT, 1970

Paraglis sp.

Mater ia l :  One M3.

Measurements  (L x W):  M3: 1.48 x 1.74.

Remarks:  This molar stands out because of its size,
clearly larger than the remaining Gliridae recovered from
BCV1, and its distinct occlusal pattern. The molar outline is
subtriangular; the crown is low and the wear surface strong-
ly concave, with the labial cusps rounded and prominent. It
presents up to seven transverse ridges, with the metaloph
directed towards the posterior border of the molar on its
labial end. The endoloph is continuous. Considering its size
and distinct occlusal pattern, this tooth can be ascribed to
the genus Paraglis. This genus, which has been recently
restored by FREUDENTHAL & MARTÍN-SUÁREZ (2007),
differs from Bransatoglis by the absence of accessory
ridges outside the trigon amongst other characters. During
the Late Aragonian and the Vallesian, Paraglis is quite
common in Central Europe, although in Spain it has only
been reported from sites in the Vallès-Penedès Basin (see
AGUSTÍ et al. 1985, and AGUSTÍ et al. 1997, for a list of these
sites). In this time interval, this genus is represented by P.
astaracensis. The BCV1 material presents a larger size than
that from Sansan, which is the type locality (see BAUDELOT,
1970, 1972). FREUDENTHAL & MARTÍN-SUÁREZ (2007) also
note that the size of the material ascribed to P. astaracensis
from Belchatów A in Poland (MN9; see KOWALSKI 1997)
and Povoa de Santarem in Portugal (MN6; see ANTUNES &
MEIN 1977) is larger than that of the Sansan material. In the
case of Belchátow A, FREUDENTHAL & MARTÍN-SUÁREZ

(2007) relate this fact to the younger age of Belchatów
A as compared to Sansan, as was already recognized by
KOWALSKI (1997). The scarce material recovered from
BCV1 precludes its adscription to P. astaracensis, although
the larger size of the M3 may also be related to the younger
age of the site as compared to Sansan.
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Family Paracricetodontidae MEIN & FREUDENTHAL,
1971

Subfamily Eucricetodontinae MEIN & FREUDENTHAL,
1971

Genus Eumyarion THALER, 1966

Eumyarion leemanni (HARTENBERGER, 1965)
Figs. 2.9-2.14, 3.1-3.3

Synonym: Eumyarion aff. leemanni in MOYÀ-SOLÀ et al.
(2004).

Mater ia l :  Two mandibles belonging to the same indi -
vidual, a left lower molar series with associated lower
incisor, 26 M1, 24 M2, 21 M3, 20 m1, 20 m2, 12 m3.

Measurements:  For the mandibles see Table 3, for the
lower incisors see Table 4 and for the cheek teeth see
Table 5.

Descr ipt ion:  Mandible and lower incisor: Overall, the
mandible is stout and relatively short with a deep corpus.
The ramus originates near the level of the anterior root of
the m3, thus partly overlapping with this molar. The incisor
extends along the ventral side of the mandible beyond the

Fig. 2. SEM micrographs of selected molars of the “cricetids” from BCV1. Democricetodon larteti: 1. Right M1 (reversed),
IPS 23308. 2. Right M2 (reversed), IPS 23267. 3. Left M3, IPS 23083. 4. Right M1 (reversed), IPS 23260. 5. Left m1,
IPS 23240. 6. Right m2 (reversed), IPS 23250. 7. Left m3, IPS 23252. Hispanomys cf. aguirrei: 8. Right M1 (reversed)
in oclusal (8a) and labial (8b) views, IPS 23285. Eumyarion leemanni: 9. Left M1, IPS 23124. 10. Left M2, IPS 23130.
11. Left M3, IPS 23143. 12. Left m1, IPS 23152. 13. Right m2 (reversed), IPS 23165. 14. Right m3 (reversed), IPS 23171.
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m3 into the ramus. The tip of the incisor is situated above
the alveolar plane. Apparently the digastric eminence did
not exist or it was not marked. The molar series, which is
lingually procumbent, is separated from the lower incisor
by a short, somewhat shallow and symmetrical diastema.
The mental foramen is situated in line with the tip of the
masseteric triangle, just mesial to the anterior root of the
m1. The masseteric ridges are very marked and merge at the
level of the anterior root of the m1, at about the corpus mid-
height. The fusion of both ridges defines a pronounced “V”
with a well developed inflation at its vertex. The enamel of
the lower incisor displays two longitudinal ridges.

Upper molars: Moderately high-crowned molars with
the labial cusps clearly higher than the lingual ones (ter-
raced sensu HERSHKOVITZ 1967). As wear progresses, the
wear surface becomes slightly concave, altough in senile
individuals it is completely flat. The M2 and M3 display
neither protosinus nor lingual anteroloph. The latter ridge is
also lacking on the M1, which in turn displays a markedly
reduced protosinus. The mesoloph is wide and of medium
length in all the molars. The mesosinus is closed by a well-
defined cingulum. The anterocone of the M1 is transverselly
elongated and ridge-like. This cusp is slightly subdivided
into two lobes, although this subdivision does not extend
to its anterior wall and quickly disappears with wear. The

labial lobe of the anterocone presents a well-developed and
posterolingually directed spur, which joins a long and high
anterior spur of the protocone, forming an oblique labial
anterolophule. The point where both spurs meet resembles a
small cusp in many molars. In more than 30% of the molars,
the anterior spur of the protocone continues beyond the
point where it joins the posterior spur of the anterocone.
Therefore, a short and labially-pointing spur is defined. The
lingual anterolophule, joining the protocone to the lingual
cusp of the anterocone, also presents a short labial spur,
presumably the anteromesoloph. The M3 are rather reduced
and button-shaped. The protocone is rotated and its
posterior wall contacts a short spur departing from the
anterior wall of the hypocone, thus forming a neo-entoloph
that closes the sinus. The longitudinal ridge (axioloph)
originates from the protolophule and is wide and arched.
Four molars (out of 21) display a third longitudinal ridge
(besides the longitudinal ridge or axioloph, and the neo-
entoloph), which is placed more labially than the others.

Lower molars: Moderately hypsodont, terraced molars.
The wear pattern is comparable to that described for the
upper molars. The antero- and protosinusid are narrow and
strongly reduced in the m2 and the m3. These valleys are
closed by the two arms of the anterolophid. The protoconid
shows an anterior metalophulid joining this cusp to the

Fig. 3. Light camera drawings of two “cricetid” mandibles from BCV1. Eumyarion leemanni right mandible of IPS 20266. 
1. Labial view. 2. Occlusal view. 3. Lingual view. Hispanomys cf. aguirrei right mandible, IPS 20242. 4. Labial view.
5. Occlusal view. 6. Lingual view.



metaconid besides a protoconid hind arm pointing obliquely
backwards that does not form a metalophulid. In most teeth
the protoconid hind arm curves anteriorly on its labial end
and joins a ridge departing from the metaconid. In the m1
and m2, the mesolophid usually joins the protoconid hind
arm, enclosing a triangular fossette between both ridges.
The hypoconid shows a transversely oriented anterior
hypolophulid as well as a posterior a hypoconid hind arm
in the case of the m1 and the m2. The latter merges the pos-
terolophid and encloses a small and elongated fossette. This
tiny fossette tends to disappear with moderate wear and the
posterior hypolophulid fuses with the posterolophid. The

protoconid of the m1 presents an anterior spur that is fused
with a posterior spur of the anteroconid, although at a
very low height of the crown. Therefore, the anterolophulid
seems to be interrupted except in highly worn specimens.
The posterior spur of the anteroconid is arched and points
towards the labial side, even joining the labial anterolophid
in many molars. The anterior metalophulid is somewhat
constricted at the point where it joins the anterior spur of the
protoconid. In 25 % of the teeth this ridge is interrupted
before reaching this anterior spur of the protoconid. Most
m1 and a few m2 display a well-developed mesoconid and
a vestigial ectomesolophid.
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Table 3. Measurements of the Eumyarion leemanni mandibles IPS 20266 from Barranc de Can Vila 1.

Description of the measurement IPS 20266 (right) IPS 20266 (left)

Length of molar series at the occlusal level - 4.94
Length of molar series at the alveolar level (5.10) 4.96
Symphysis height (2.63)
Height of the corpus at the lingual side (perpendicular to the alveolar level),
at the level of m1 (3.49) (4.08)
Height of the corpus at the lingual side (perpendicular to the alveolar level), 
at the level of m2 (3.51) (3.61)
Height of the corpus at the lingual side (perpendicular to the alveolar level), 
at the level of m3 3.33 3.30
Breadth of the corpus (perpendicular to corpus height), at the level of m1 (2.65) (2.65)
Breadth of the corpus (perpendicular to corpus height), at the level of m2 (2.32) 2.54
Breadth of the corpus (perpendicular to corpus height), at the level of m3 (2.46) 2.59

Table 4. Measurements of the Eumyarion leemanni lower incisors from Barranc de Can Vila 1.

Description of the measurement IPS 20266 (right) IPS 20266 (left) IPS 20241

mesiodistal length at the labial side of the wear facet 0.92 0.93 0.78
mesiodistal length at the lingual side of the wear facet 0.51 0.47 0.53
labiolingual length of the wear facet 2.86 2.80 2.49
whole length of the incisor - - 10.26

Table 5. Mean measurements of the cheek teeth of Eumyarion leemanni from BCV1. N = total number of measurable
elements; SD = standard deviation.

Length Width

N min. mean max SD N min. mean max SD

M1 21 1.91 2.06 2.24 0.12 23 1.29 1.52 1.70 0.09
M2 20 1.40 1.60 1.75 0.09 24 1.34 1.52 1.67 0.08
M3 21 0.90 1.20 1.35 0.13 21 1.06 1.28 1.45 0.12
m1 19 1.73 1.98 2.15 0.11 20 1.09 1.26 1.38 0.06
m2 18 1.56 1.69 1.80 0.06 19 1.31 1.37 1.44 0.04
m3 12 1.41 1.61 1.80 0.11 11 1.11 1.26 1.37 0.08
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Discussion:  SCHAUB (1947) assigned a mandibular frag-
ment with an m1 from the locality of Can Flaquer (Vallesian
layers of els Hostalets de Pierola) to Cricetodon helveticus
(currently Eumyarion helveticus). Unfortunately, this speci-
men was lost and further Eumyarion remains were not
recovered from that area. Later on, HARTENBERGER (1965)
described a new Eumyarion species from the Vallesian site
of Can Llobateres 1: Eumyarion leemanni. The original
diagnosis reads as follows: “Cotimus à dents jugales semi-
hypsodontes”. AGUILAR et al. (1979) also identified this
species in the Late Aragonian site of Castell de Barberà,
although these authors pointed out that the molars show a
lesser degree of hypsodonty and are more slender than those
from the type locality. Later on AGUSTÍ (1981a) and AGUSTÍ

et al. (1984, 1985) attributed all the Eumyarion material
from the Late Aragonian sites of the Vallès-Penedès (in -
cluding that of Castell de Barberà and Can Flaquer) to E.
medius.

The material from the Vallès-Penedès attributed to E.
medius clearly differs from that from the type locality
(Sansan) by the presence of a posterior metalophulid joining
the mesolophid and the posterior hypolophulid joining the
posterolophid in the m1 and m2. According to BAUDELOT

(1972), the absence of a hypoconid hind arm joining the
posterolophid is unique to E. medius. Therefore, this author
does not accept the synonymy of E. helveticus with E.
medius proposed by FAHLBUSCH (1964). In fact, the
specimens described by FAHLBUSCH (1964) are somewhat
smaller than the topotypes and furthermore just a few teeth
do not present the hypoconid hind arm. In the light of
published descriptions, the proposed synonymy between
E. helveticus and E. medius is not clear. E. helveticus is
morphologically very close to E. leemanni and both species
do not present the simplified dental morphology of E.
medius from Sansan, although E. leemanni is clearly
distinguished by its higher degree of hypsodonty. Never -
theless, the crown height in the material from Can
Llobateres 1 is roughly similar to that of E. medius and
E. helveticus (see ENGESSER 1972: 279, pl. 110), so that
this character apparently lacks diagnostic value. A revision
of the type material of E. helveticus, E. medius and E.
leemanni is clearly required in order to propose an emended
diagnosis for these species and to investigate the possible
synonymy between them; this, however, is beyond the
scope of this paper.

The material from BCV1 is very similar in size and
morphology to that of Sant Quirze and Castell de Barberà,
which in turn are not significantly different from the
specimens from Can Llobateres 1. Accordingly, the
material from all these sites is assigned to E. leemanni.

Family Cricetodontidae SCHAUB, 1925
Subfamily Megacricetodontinae MEIN &

FREUDENTHAL, 1971
Genus Megacricetodon FAHLBUSCH, 1964

Megacricetodon minor minor (LARTET, 1851)

Synonym: Megacricetodon minor debruijni in MOYÀ-
SOLÀ et al. (2004).

Mater ia l :  A maxillary fragment with M1-M2, 7 M1, 4
M2, 5 M3, 12 m1, 5 m2, 3 m3. 

Measurements  (L x W): m3: 0.94 x 0.74, 0.84 x 0.69,
1.02 x 0.76. For the other cheek teeth see Table 6.

Descr ipt ion:  Upper molars: The upper molars present a
medium to long mesoloph. The anterior valleys of the M2
and M3 are strongly reduced, and the protosinus has even
disappeared in all the M3 and in one M2. The M1 and
the M2 display a short posterior metalophule that joins the
posteroloph very labially, resulting in the reduction of the
posterosinus. The anterocone of the M1 is divided in most
specimens. The protolophule in the same molar is double
in three out of seven specimens and posterior in the re -
maining ones. All the recovered M2 present a double proto-
lophule. 

Lower molars: The anteroconid is weakly subdivided
in two out of eleven m1, while in the remaining ones it is
simple and elliptical. In the same molar the mesolophid may
be of medium length (in five out of eleven specimens), short
(in five more) or absent (in one). The anterosinusid is
reduced on the m2 and the m3, and it has even disappeared
in one m2. The mesolophid is of medium length in all but
one of the recovered m2, in which it is absent. There is no
mesolophid on any of the recovered m3.

Table 6. Mean measurements of the cheek teeth of Megacricetodon minor minor from BCV1. N = total number of
measurable elements; SD = standard deviation.

Length Width

N min. Mean max SD N min. mean max SD

M1 7 1.34 1.45 1.53 0.06 7 0.86 0.92 1.00 0.06
M2 5 1.02 1.07 1.13 0.05 5 0.92 0.95 1.00 0.03
M3 5 0.67 0.75 0.84 0.06 5 0.69 0.76 0.86 0.07
m1 11 1.22 1.36 1.42 0.05 11 0.75 0.81 0.89 0.04
m2 5 1.05 1.13 1.23 0.07 5 0.87 0.92 0.98 0.04



Remarks:  The molars from BCV1 fall within the size
range of both M. minor debruijni and M. minor minor (com-
pare our measurements with the data published by DAAMS

& FREUDENTHAL 1988), although a number of morpho -
logical features allow the ascription of the material to M.
minor minor instead of M. minor debruijni. These include
the rare occurrence of subdivided anteroconids on the m1 of
the BCV1 material; the predominantly long to medium
mesoloph/ids; and the presence of a double protolophule in
all the recovered M2. In the Vallès-Penedès Basin, M. minor
minor is only recorded by two molars (one m1 and one m2)
from Sant Quirze (Trinxera) (AGUSTÍ 1981a), which fit
within the size range of the BCV1 assemblage.

Subfamily Copemyinae JACOBS & LINDSAY, 1964
Genus Democricetodon FAHLBUSCH, 1964

Democricetodon brevis brevis (SCHAUB, 1925)
Fig. 1.8-1.12

Synonym: Democricetodon gaillardi in MOYÀ-SOLÀ et
al. (2004).

Mater ia l :  A mandibular fragment with m1-m2, 2 M1, one
of them corroded on its anterior moiety, 2 M2 besides one
fragment of M2, 2 m1, 2 m2, 4 m3.

Measurements  (L x W):  m1: 1.66 x 1.26, 1.50 x 1.06,
1.62 x 1.15; m2: 1.40 x 1.26, 1.47 x 1.14, 1.39 x 1.24; m3:
1.22 x 1.15, 1.21 x 1.05, 1.46 x 1.07, 1.13 x 0.99; M1: 1.52
x 1.17, - x 1.12; M2: 1.32 x 1.23, 1.42 x 1.27.

Remarks:  The specimens from BCV1 fall within the size
range of D. brevis nemoralis (except for the m3, which
are somewhat smaller), being larger than those of D. brevis
brevis from sites such as Anwil (see ENGESSER 1972: 261,
diagram 34) and clearly smaller than D. gaillardi from
Sansan (see BAUDELOT 1972: 272, fig. 80). The molars
present long mesolophs/ids; the protolophule on the M1 and
the M2 is double and the anteroconid on m1 is not divided.
These two latter features allow the ascription of the BCV1
material to D. brevis brevis instead of D. brevis nemoralis,
although our specimens are slightly larger than the material

from other sites that has been attributed to the former
species. D. brevis brevis has not been reported from the
Vallès-Penedès Basin previously. D. brevis nemoralis,
which has only been reported from this basin, may be in all
probability a vicariant offshoot of earlier D. brevis brevis
populations.

Democricetodon larteti (SCHAUB, 1925)
Fig. 2.1-2.7

Mater ia l :  18 M1, 10 M2, 8 M3, 12 m1, 14 m2, 10 m3.

Measurements:  See Table 7.

Descr ipt ion:  Upper molars: The anterocone of the M1 is
slightly subdivided into two lobes by a weak groove, which
quickly disappears with moderate wear resulting in a broad
and bean-shaped anterocone. In our material this sub -
division always coincides with a forked anterolophule. A
forked anterolophule is observed in 40% of the teeth, but
this does not necessarily imply that the same proportion of
molars showed a subdivided anterocone. In fact, a sub -
divided anterocone is just observed in two specimens. The
forked anterolophule also disappears in heavily worn
molars, resulting in an anterolophule that displays a very
wide anterior half. The mesoloph is usually absent in the
upper molars, although half of the recovered M1 and M2
present a very short mesoloph. In 23 % of the M1 and 33 %
of the M2 there is a short posterior metalophule that joins
the posteroloph at a very labial position, implying the
existence of a strongly reduced posterosinus (see e.g. IPS
23260, Fig. 2.4). In the remaining molars, the metalophule
has disappeared and a robust posteroloph connects the
metacone with the hypocone, resulting in a total absence of
a posterosinus (see e.g. IPS 23308 and IPS 23250, Fig. 2.1).
On the M3 the posterior cusps cannot be distinguished from
the lophs and the sinus is strongly reduced.

Lower molars: The mesolophid is mostly absent,
although a vestigial mesolophid is present in two out of thir-
teen m2 and three out of ten m3. Most of the m2 and m3
lack the anterosinusid, while in the remaining ones (4/13
m2 and 2/10 m3) there is a very reduced anterosinusid
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Table 7. Mean measurements of the cheek teeth of Democricetodon larteti from BCV1. N = total number of measurable
elements; SD = standard deviation.

Length Width

N min. Mean max SD N min. Mean max SD

M1 17 2.29 2.49 2.64 0.10 17 1.42 1.63 1.84 0.09
M2 9 1.88 1.95 2.04 0.06 9 1.54 1.60 1.66 0.04
M3 8 1.21 1.34 1.43 0.08 8 1.29 1.37 1.49 0.08
m1 7 2.10 2.24 2.31 0.07 11 1.26 1.37 1.45 0.06
m2 13 1.81 1.89 1.99 0.06 13 1.38 1.50 1.62 0.08
m3 10 1.49 1.60 1.66 0.05 10 1.24 1.37 1.46 0.06
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Fig. 4. Scatter diagrams of the length and width values for the molars of different samples of medium-sized
Democricetodon species. D. crusafonti: SQ (T) = Sant Quirze (Trinxera); SQA = Sant Quirze A. D. larteti: LGM = La Grive
M; BCV1 = Barranc de Can Vila 1. D. koenigswaldi: VA3E = Valalto 3E.



closed by a very short lingual anterolophid (see e.g. IPS
23250, Fig. 2.6). In the m1 the anteroconid is usually
rounded (see e.g. IPS 23240, Fig. 2.5), but it may also
be triangular. Half of the molars present a low lingual
anterolophid which closes the anterosinusid (see e.g. IPS
23240, Fig. 2.5). The remaining valleys are closed by low
cingulids.

Discussion:  In a recent review of the genera Demo -
cricetodon, Fahlbuschia, Pseudofahlbuschia and Renzimys
VAN DER MEULEN et al. (2003) synonymized them all with
Democricetodon and proposed new diagnoses and differ -
ential diagnoses for the species included in their review.
According to these authors, D. crusafonti differs from D.
larteti by its larger size. The assemblage from BCV1 over-
laps in size with D. larteti from La Grive M, although the
recovered m1 are generally longer (Fig. 4). The dimensions
of the BCV1 specimens are clearly smaller than the
material of D. crusafonti from the type locality and Sant
Quirze A (Fig. 4). Even though the absolute size of the
molars appears as a clear diagnostic character, in his dia -
gnosis of D. crusafonti, AGUSTÍ (1978) considered the
degree of reduction of the M3 as a diagnostic feature as
well. AGUSTÍ (1978, 1981a, b) pointed out that the M3 is not
as reduced in the Sant Quirze material as it is in D. larteti
from La Grive (as already noted by SCHAUB 1944, 1947).
The former author evaluated the reduction of the third
molars as compared to the first ones, i.e. by computing the
length ratios LM1/LM3 and Lm1/Lm3. These indices are
obviously highly influenced by the elongation of the first
molar, which shows great variation amongst the “cricetids”.
Therefore, evaluating the degree of elongation of both first
and third molars as compared to the whole length of the
series seems a better approach (see Table 8). As it can be
appreciated, no major changes appear to have occurred in
the relative length of the M3 within this lineage. Con -
cerning morphological characters, certain traits, such as the
reduced mesolophs/ids and the reduction or absence of the
posterosinus, are more common in D. crusafonti, but these
characters are highly variable in D. larteti. Thus, we agree
with VAN DER MEULEN et al. (2003) in considering that,

given the current state of knowledge, size appears as the
only clear diagnostic character, although the above-
mentioned morphological traits may provide further in -
dications. D. larteti is here reported for the first time from
the Vallès-Penedès Basin. Previous citations of this species
SCHAUB (1944, 1947) refer to D. crusafonti (AGUSTÍ 1978).

Subfamily Cricetodontinae SCHAUB, 1925
Genus Hispanomys MEIN & FREUDENTHAL, 1971

Hispanomys cf. aguirrei (SESÉ, 1977)
Figs. 2.8a-8b Fig. 3.4-3.6

Synonym: Cricetodon sp. in MOYÀ-SOLÀ et al. (2004).

Mater ia l :  1 broken right mandible with the lower incisor
and m1-m3, 1 M1, 1 M2, 2 M3, 1 m1, 1 m2.

Measurements:  Mandible: length of the molar series at
the occlusal level: 6.62; at the alveolar level: 6.65; height of
the corpus at the lingual side (perpendicular to the alveolar
level), at the level of m1: (3.85); at the level of m2: (3.78);
at the level of m3: (3.26); breadth of the corpus (perpen -
dicular to corpus height), at the level of m1: 2.87; at the
level of m2: 2.32; at the level of m3: 2.20; symphysis
height cannot be measured due to damage.

Lower incisor: mesiodistal length at the lingual side of
the wear facet: 0.58; the remaining measurements cannot
be taken.

Cheek teeth (L x W): m1: 2.54 x 1.52, 2.58 x 1.68; m2:
2.33 x 1.74, 2.09 x 1.94; m3: 1.97 x 1.78; M1: 3.03 x 1.89;
M2 2.24 x 1.83; M3 1.79 x 1.70, 1.78 x 1.69.

Descr ipt ion:  Mandible and lower incisor: The mandible
is quite elongated and the incisor is anteriorly directed with
its tip at the level of the alveolar plane of the molars. The
incisor enamel presents two parallel longitudinal ridges.
The incisor is separated from the molar series by a long,
shallow and asymmetrical diastema. Albeit damaged, it can
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Table 8. Relative elongation third molars as compared to the total length of the molar series for selected Democricetodon
species from the Aragonian and the Early Vallesian of the Iberian Peninsula and France. Mean lengths were used for
calculation of the length ratios. LM3 = mean length of the upper third molar; Lm3 = mean length of the lower third molar;
LU = mean length of the upper molar series; LL = mean length of the lower molar series.

species locality LM3/LU Lm3/LL

D. larteti Barranc de Can Vila 1 0.24 0.29
D. koenigswaldi Valalto 3E 0.22 0.28
D. larteti Borjas 0.23 0.28
D. larteti La Grive M 0.23 0.28
D. crusafonti La Grive L3 0.24 0.28
D. crusafonti Sant Quirze A 0.23 0.28
D. crusafonti Sant Quirze (trinxera) 0.23 0.28
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be appreciated that the base of the ramus partially originates
from below the distal margin of the m2 and rises steeply,
partially overlapping the m3. The mental foramen is placed
mesially to the anterior root of the m1, just below the lowest
point of the diastema, being situated quite dorsally. The
masseteric ridges are very marked. Both ridges merge rather
ventrally at the level of the distal root of the m1 defining an
inflation.

Upper molars: The molars are moderately high-crowned
and are not much elongated. The posterior wall of the proto-
cone appears somewhat inflated and partially closes the
sinus. This valley is closed by a low cingulum that connects
the base of the hypocone to the base of the protocone. The
mesoloph is absent except in the M1, where it is vestigial.
All molars display a moderately-developed posterior spur
on the paracone. An extremely short posterior spur of the
anterocone is also present on the M1. In labial view, these
spurs merge into a very low ridge departing from the cusp
immediately posterior to them. Since this fusion occurs
at a very low height of the crown, these connections are
regarded as partial ectolophs. The M1 has four roots.

Lower molars: The anterosinusid is strongly reduced on
the m1 and this valley has disappeared on the m2 and m3. A
short and wide anterior metalophulid directly connects the
metaconid with the anteroconid of the m1. In one m1 there
is a short spur on the ectolophid near the mesoconid, which
points forwards and merges the base of the metaconid at a

very low crown height. This spur may be interpreted as a
vestigial posterior metalophulid, although its position is
closer to that usually occupied by the mesolophid. There is a
similar (although somewhat higher) spur in the m2.

Discussion:  The material from BCV1 belongs to a small-
sized Hispanomys species, comparable in size to H. de -
cedens, H. castelnovi and H. dispectus. The upper molars of
the BCV1 specimens always present ectolophs, although
they are incomplete. Crown height is moderate, being com-
parable to that of certain species of the genus Cricetodon
(such as C. jotae from Manchones and C. sansaniensis from
Sansan) as well as to many Late Aragonian-Early Vallesian
species of the genus Hispanomys (such as H. dispectus, cf.
our Fig. 2.8b to AGUSTÍ 1980, fig. 1.2). Partial ectolophs are
known to occur in the genus Cricetodon, although they are
weaker than in the specimens of BCV1. They are also
present in many of the older Hispanomys species, such as
H. aguirrei (SESÉ 1977), H. decedens, H. bijugatus, H.
dispectus or H. lavocati (AGUSTÍ 1981a, b, 1982; AGUSTÍ

& GIBERT 1982). Unfortunately, this is a highly variable
character, which cannot be evaluated on the basis of the
scarce material recovered from BCV1. The described
material presents many morphological similarities with H.
aguirrei from Escobosa and also falls within the size range
of this species. Given the scarcity of the material and the
high variation in both size and morphology of H. aguirrei

Table 9. Sites included in paleoecological analyses (see also Fig. 5). Localities associated to great ape findings are in bold
whereas those associated to pliopithecid findings are in italics. Site acronyms, their sample sizes (i.e. number of identified
rodent cheek teeth), their generic richness and rarified generic richness including its standard deviation are also given.

Locality Acronym Sample Number Rarified Rarified
size of genera richness richness s. d.

(to n = 55)

Trinxera           Sud TSA2 55 5 - -
Autopista 2
Trinxera           Nord TNA 61 4 3.90 0.30
Autopista

Can Llobateres 1 CL1 868 18 9.87 1.41

Estació Depuradora 
d’Aigües Residuals 3 EDAR3 73 7 6.14 0.80

Can Ponsic CP 331 13 8.43 1.26

Can Flaquer (Upper Hostalets) CFL 233 6 5.04 0.59
Creu Conill 22 CCN22 448 7 3.67 0.96
Can Missert CM 94 9 7.48 0.96
Can Feliu CF 251 5 3.24 0.80

Castell de Barberà CB 560 14 9.23 1.32

Sant Quirze (trinxera) SQ 110 13 11.52 0.93
Abocador de Can Mata 
C4-A1 C4-A1 58 9 8.88 0.32

Barranc de Can Vila 1 BCV1 313 11 8.53 1.06

Abocador de Can Mata 
C9-A1 C1-E9 81 4 3.99 0.05



(see SESÉ 1977), the presence of this species in BCV1
cannot be confidently asserted.

4. Paleoecology

The small mammal fauna of BCV1 is dominated by
the medium-sized “cricetids” Eumyarion leemanni
and to a lesser degree by Democricetodon larteti and
Megacricetodon minor debruijni. The ground squirrel
Spermophilinus bredai is also a major component of
the fauna. Rodent taxa that are usually considered
to be linked to forested environments (such as the
arboreal/scansorial dormice and the flying squirrels
(see VAN DE WEERD & DAAMS 1978; DAAMS et al.
1988; VAN DAM & WELTJE 1999; CASANOVAS-VILAR

& AGUSTÍ 2007) are present and diverse, although
they are numerically rare. All this evidence points
towards the existence of humid and forested en -
vironments in the area, an interpretation that is
strengthened by the occurrence of a diverse and quite
abundant insectivore fauna in BCV1 that comprises
up to eight species (CASANOVAS-VILAR et al. 2008;
FURIÓ et al. in prep.).

We have compared the rodent generic richness of
BCV1 to that of other sites of the Vallès-Penedès
Basin. Apparently, the raw richness of BCV1 is high
and closer to that of other sites with fossil primates of
the Vallès-Penedès Basin, such as Can Llobateres 1
(CL1) or Castell de Barberà (CB) (see Table 9).
Nevertheless, collecting efforts are generally greater
in these sites implying that sample size is also greater.
This results in a positive correlation between sample
size and richness as evidenced by a Kendall’s test
of correlation: τ = 0.497; p (uncorrelated) = 0.013.
The effects of sample size are removed by rarifying
generic richness to our smallest sample size, since we
cannot reject the null hypothesis of no correlation
between original sample size and rarified richness at a
5 % significance level (τ = 0.209; p (uncorrelated) =
0.298). Interestingly, rarified richness still retains the
overall pattern shown by raw generic richness, and the
sites with primates (CL1, CP, CB, SQ, BCV1, C4-A1)
display higher levels of richness than the remaining
ones (TSA2, TNA, CFL, CCN22). The localities of
Can Feliu (CF) and Estació Depuradora d’Aigües
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Fig. 5. Relative abundances of a priori defined rodent groups for selected Vallès-Penedès sites (see text for details).
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Residuals 3 (EDAR3) represent the only exception
to this rule, displaying moderate to low levels of
rodent richness coupled with the presence of primates
(a pliopithecid in CF and a great ape in EDAR3).

The higher rodent richness recorded at the pri-
mate-bearing sites is related to the presence of certain
putative forest-dwellers, including arboreal/scansorial
dormice, eomyids and flying squirrels. These genera
are not very common, usually representing less than
25 % of the rodent assemblage in the primate sites (see
Fig. 5). Beavers, indicating the presence of stable
water masses, tend to be also present in these cases
and may be very common in certain sites (CB). The
most common rodents are either brachyodont
“cricetids” (from the genera Megacricetodon, Demo -
cricetodon, Cricetulodon and Eumyarion) or semi-
hypsodont “cricetids” (from the genus Hispanomys).
CASANOVAS-VILAR & AGUSTÍ (2007) relate this kind
of rodent assemblages, numerically dominated by a
few “cricetid” species although including a high
diversity of forest-dwellers, to humid warm-temperate
forest environments. The forest-dwelling genera and
the beavers are absent or very rare in most of the
non-primate sites, resulting in a lower richness. In
these sites just one or two “cricetid” species dominate
the assemblage, except in the late Vallesian sites such
as TSA2 where murids become an important com -
ponent.

The high generic richness of many Late Aragonian
sites of the Vallès-Penedès contrasts with the pattern
observed in nearby areas such as southern France (see
AGUILAR et al. 1999) and the Calatayud-Daroca Basin
(east-central Spain) (see DAAMS et al. 1999). The
rodent genera characteristic of humid forest environ-
ments are mostly absent from Calatayud-Daroca and
from the set of French sites analyzed by AGUILAR et
al. (1999), but not from other similarly-aged French
localities such as the fissure fillings from La Grive,
where, not surprisingly, great apes and pliopithecids
have also been found (see MEIN & GINSBURG 2002).
The presence of these forest-dwelling rodents clearly
distinguishes the Late Aragonian assemblages of the
Vallès-Penedès from those of Calatayud-Daroca and
evidences their affinity with some faunas from France
and central Europe (as has already been shown using
multivariate statistics in CASANOVAS-VILAR et al.
2008). In all probability, the environmental require-
ments of these rodent taxa were similar to those of
great apes and pliopithecids, and apparently these
suitable environments did not extent to the inner
basins of the Iberian Peninsula.

5. Conclusions

The Late Aragonian rodent assemblage from BCV1 is
dominated by the “cricetids” Eumyarion leemanni and
Democricetodon larteti and includes a considerable
diversity of glirids (Glirudinus undosus, Muscardinus
sansaniensis, Microdyromys complicatus, Paraglis
sp.) as well as other “cricetids” (Megacricetodon
minor minor, Democricetodon brevis brevis, Hispa -
nomys cf. aguirrei) and sciurids (Spermophilinus
bredai, Miopetaurista cf. crusafonti). M. sansanien-
sis, D. brevis brevis, D. larteti and H. cf. aguirrei are
here reported for the first time from the Vallès-Pendès
Basin. The rodent assemblages from BCV1 and from
the other Late Aragonian primate-bearing sites of
the Vallès-Penedès Basin are rich and present an
important proportion of putative forest-dwellers. This
situation markedly contrasts with that observed in
non-primate sites of the Vallès-Penedès Basin, which
record poorer and usually less even rodent assem-
blages dominated by a single “cricetid” species. The
occurrence of primates in the Vallès-Penedès is related
to the existence of more forested environments as
compared to nearby areas, such as the Calatayud-
Daroca Basin and southern France. 
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