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INTRODUCTION

THE PALEONTOLOGICAL site of Cal Guardiola (UTM 31T
DG1702), on the western bank of the Torrent de

Vallparadı́s (Terrassa, Catalonia, Spain), was discovered in
early 1997 during the construction of a socio-sanitary building
next to the Mútua de Terrassa. A report on the geology and
stratigraphy of Cal Guardiola was published by Berástegui et
al. (2000), including a preliminary report on the fauna. This
preliminary study suggested an estimated age for Cal
Guardiola of ca. 1.0 Ma (Berástegui et al., 2000). Unpublished
paleomagnetic analyses, carried out by Miguel Garcés,
indicate a reverse magnetization for the sampled sediments,
which can be correlated to below the Brunhes-Matuyama
geomagnetic boundary (pers. com. of M. Garcés in Postigo
Mijarra et al., 2007), thus being older than 0.8 Ma. This
dating roughly corresponds to the later part of the Epivilla-
franchian biochron (1.2 to 0.9 Ma), which in Europe is best
represented by the faunal assemblages from Untermassfeld in
Germany, Le Vallonnet in France, and Colle Curti and Slivia
in Italy (Palombo et al., 2008 and references therein). The
faunal assemblage from Cal Guardiola represents one of the
latest Epivillafranchian faunas from Europe and thus deserves
particular attention for unraveling the chronology of the
dispersal events that took place during the Epivillafranchian-
Galerian turnover. However, thus far only the primate
remains from Cal Guardiola have been published (Alba et
al., 2008), while the rest of the fauna remains unpublished.
Here we describe the carnivore remains from Cal Guardiola,
which record one of the latest occurrences of the hyenid
Pachycrocuta in Europe and further attests the coexistence of
two distinct ursid lineages by the latest Early Pleistocene in
Europe.

MATERIAL AND METHODS

Institutions.—All the specimens included in this study are
housed at the Institut Català de Paleontologia (acronym IPS).

Measurements.—Co: length of occipital condyles; DTP:
proximal mediolateral diameter; DAPP: proximal anteropos-
terior diameter; DTM: mediolateral minimum diameter at
midshaft; DAPM: anteroposterior diameter at midshaft;
DTD: mediolateral diameter at the distal epiphysis; DAPD:
anteroposterior diameter at the distal epiphysis; HP/4: corpus
height behind P/4; HM/1: corpus height behind M/1; HM/3:
corpus height behind M/3; Hr: Height of ascendant ramus; L:
length; Ld: length of the diastema; Lh: Total mandibular
length; Lp: paracone length; Lm: metastyle length; Lt: trigonid
length; LLD: labiolingual crown width; MDD: mesiodistal
crown length; MSL: molar series length; Ot: otion-otion
breadth; W: width; Wtr: trigonid buccolingual breadth; Wta:
talonid buccolingual breadth; WP/4: corpus breadth behind

P/4; WM/1: corpus breadth behind M/1. All measurements are
provided in millimeters.

SYSTEMATIC PALEONTOLOGY

Order CARNIVORA Bowditch, 1821
Family URSIDAE Gray, 1825
Genus URSUS Linnaeus, 1758

URSUS DENINGERI Von Reichenau, 1904
Figures 1, 2 and 3

Material.—Two complete hemimandibles with left C/1+P/
1+M/1+M/2 series and right C/1+P/4+M/1+M/2+M/3 series,
belonging to the same individual, IPS 14950; right mandibular
fragment with C/1, P/1 and the P/4 alveolus, IPS 44327;
neurocranial fragment, IPS 14951; C/1, IPS 13300; C/1, IPS
40622.

Measurements.—See Table 1.
Description.—The mandible IPS 14950 displays well-devel-

oped lateral pterygoid insertions, which are distoventrally
projected. The median pterygoid insertion is large, rectangular
and extends distally. The mandibular condyle is laterally
expanded, cylindrical and situated at about the alveolar level
when the tooth row is oriented horizontally. The lower profile
of the corpus is slightly convex in lateral view.

The mandibular specimens (IPS 14950 and IPS 44327)
preserve the P/1, while the second and third premolars were
apparently not present. The P/4 displays an elliptical occlusal
outline; the paraconid is lacking and the protoconid is sharp.
The M/1 displays an advanced wear stage. The M/2 entoconid
is tricuspid, with a large distal cusp, a medium-sized mesial
cusp, and a small cusp in between. The hypoconid is larger
towards the lingual aspect of the crown as compared with
extant forms. The occlusal outline of the M/2 is slightly
constricted at the trigonid-talonid junction, the latter being
buccolingually wider than the former. The M/3 displays a
pentagonal occlusal outline, with a slight indentation on the
distolingual corner of the crown.

In the cranial fragment IPS 14951, the parietal bone is not
high-domed. The occipital condyles are not very convex,
expanding to the exooccipital. The paraoccipital process is
large and recurved towards the midsagittal plane. The mastoid
process is laterally expanded and strongly developed.

Discussion.—The taxonomy of Epivillafranchian ursids has
been lately subject to an intense debate. Two new species,
putatively displaying some arctoid characters, have been
recently described: Ursus dolinensis Garcı́a and Arsuaga,
2001, from Trinchera Dolina in Atapuerca (Spain); and Ursus
rodei Musil, 2001, from Untermassfeld (Germany). Unfortu-
nately, standard dental measurements alone do not capture
the morphological differentiation among Epivillafranchian
ursids (Figures 2 and 3). However, U. dolinensis and U. rodei
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still retain plesiomorphic features already lacking in the Cal
Guardiola specimens, such as: (1) the presence of anterior
premolars; (2) bicuspid entoconid of M/2; (3) rectangular
outline of the M/2, with the trigonid and talonid being equally
wide; and (4) the oval outline of the M/3 without distolingual
indentation. On the contrary, the Cal Guardiola specimens
display many cranial and dental speleoid characters (Torres,
1984): (1) an enlarged area for the pterygoid insertions, as
compared to extant forms; (2) a slightly curved lower lateral
profile of the corpus; (3) a laterally expanded and cylindrical
mandibular condyle; (4) a reduced premolar series; (5) a
tricuspid M/2 entoconid; (6) only a slight indentation at the
trigonid-talonid junction in the M/2, resulting in a not very
marked ‘eight-shaped’ occlusal profile; (7) talonid clearly
wider than the trigonid in the M/2; and (8) a pentagonal
outline of the M/3, which further displays a slight indentation
on the distolingual corner of the crown. Given the presence of
many speleoid derived features in Cal Guardiola, we consider
that the taxon represented at this site is an archaic form of U.
deningeri. On the basis of dental morphology, this form of U.
deningeri from Cal Guardiola would be somewhat more
derived than the population from Le Vallonnet, which might
be reasonably considered a more basal member of the speleoid
lineage (Moullé, 1992).

Family CANIDAE Fischer von Waldheim, 1817
Genus CANIS Linnaeus, 1758

CANIS MOSBACHENSIS Soergel, 1925
Figures 4.1, 4.2 and 4.3

Material.—Right hemimandible with P/32M/2, IPS 13429;
left tibia, IPS 14952; right pyramidal, IPS 41609; proximal
phalanx, IPS 35006.

Measurements.—IPS13429: P/3 L 5 11.8, P/3 W 5 4.8, P/4
L 5 13.2, P/4 W 5 5.9, M/1 L 5 22.0, M/1 Lt 5 14.6, M/1 W

5 8.6, M/2 L 5 10.4, M/2 W 5 6.8; IPS14952: DTP 5 33.0,
DAPP 5 36.0.

Description.—In IPS 13429, the toothrow is slightly curved
externally at the level of P/42M/1. The P/3 bears a distal
accessory cusp and displays a weak distolingual cingulid. The
P/4 has two distal accessory cusps, the second one being small
and situated close to the well-developed distal cingulid. The
M/1 protoconid is sharp and oriented distally, while the
metaconid is well-developed; the talonid has a developed
hypoconid and a smaller entoconid. The M/2 is entirely worn
and displays an elliptical outline.

Discussion.—The material from Cal Guardiola displays the
same size and morphology as the small wolves from other late
Villafranchian and early Galerian localities, such as Venta
Micena and Vallonnet, which are referred to C. mosbachensis
by Sotnikova (2001): (1) slightly curved tooth row at the level of
P/42M/1, thus contrasting with the more strongly curved
condition that characterizes Canis lupus Linnaeus, 1758; (2)
well-developed distolingual cingulid in both P/3 and P/4; and (3)
second accessory cuspule of the P/4 situated close to the distal
cingulid, which agrees with the tendency to increase the size of the
cingulid (thus absorbing this small cuspule) (Sotnikova, 2001).

Genus VULPES Frisch, 1775
VULPES PRAEGLACIALIS Kormos, 1932

Figures 4.4, 4.5 and 4.6.

Material.—Right mandibular fragment with M/12M/2, IPS
14748.

Measurements.—IPS 14748: M/1 L 5 13.7, M/1 Lt 5 9.0,
M/1 W 5 5.4, M/2 L 5 6.6, M/2 W 5 4.9, M/1 H 5 12.4.

Description.—In IPS 14748, the coronoid process is high,
while the masseteric fossa is deep and its anterior border is
situated below the M/3. The corpus is shallower and displays a
more horizontal lower profile (in lateral view) than in Vulpes

FIGURE 1—Cranial and mandibular remains of Ursus deningeri from Cal Guardiola. 1, IPS 14950, lingual view of the left hemimandible; 2, IPS 14950,
buccal view of the right hemimandible; 3, IPS 14951, nuchal view; 4, IPS 14950, occlusal view of the left hemimandible; 5, IPS 14950, occlusal view of the
right hemimandible. Scale bar 5 4 cm for 1–3, 2 cm for 4 and 5.

970 JOURNAL OF PALEONTOLOGY, V. 83, NO. 6, 2009



vulpes (Linnaeus, 1758). The M/1 is relatively large and
displays a well developed talonid with a distinct metaconid.
The hypoconid and entoconid are subequal in size, the former
being slightly larger. The M/2 is longer than broad. The two
cusps of the trigonid are similarly-developed, although the
protoconid is slightly more prominent and mesially situated,

while the metaconid is mesiodistally flattened. The hypoconid
is larger and more mesially situated than the entoconid. There
is a small accessory cuspule lingually from the entoconid.

Discussion.—The taxon represented at Cal Guardiola can be
attributed to V. praeglacialis, the common European fox from
the Early Pleistocene, on the basis of similarities with the
material from other localities (Moullé, 1992; Bonifay, 1971;
J.M.M. pers. obs.): 1) small size; 2) shallow corpus; 3) deep
masseteric fossa; 4) high coronid process; 5) M/1 with a sharp
protoconid, a large and distinct metaconid, and a wide
bicuspid talonid with a larger hypoconid; and 6) large and
wide M/2, with the protoconid larger than the metaconid.

Family HYAENIDAE Gray, 1821
Genus PACHYCROCUTA Kretzoi, 1938

PACHYCROCUTA BREVIROSTRIS (Aymard, 1846)
Figure 5

Material.—Maxillary fragment with P2/2P4, IPS 14521;
I/3, IPS 40627; P/2, IPS 18381; P/4, IPS 40625; I2/, IPS 13255.

Measurements.—IPS 14521: P2/ L 5 22.4, P2/ W 5 15.2,
P3/ L 5 27.4, P3/ W 5 20.1, P4/ L 5 43.4, P4/ Lp: 14.1, P4/
Lm 5 17.9, P4/ W 5 24.6; IPS 40627: I/3 L 5 8.1, I/3 W 5
11.1; IPS 18381: P/2 L 5 19.4, P/2 W 5 14.8; IPS 40625: P/4 L
5 28.2, P/4 W 5 16.6; IPS 13255: I2/ L 5 8.2, I2/ W 5 9.45.

Description.—The P/4 IPS 40625 is the only premolar with a
protruding mesial cusp. This tooth displays a large and sharp
distal cusp, which is higher than the mesial one. With respect
to the maxillary fragment IPS 14521, the P2/ is a large tooth
with a small anterior cusp and an individualized large distal
cusp. The P3/ is relatively wide and its accessory cuspules are
less prominent than in the P2/. The P4/ is a large tooth. The
protocone is prominent and obliquely (mesiolingually) direct-
ed, reaching the level of the parastyle, which is high and
attains the height of the P3/ protocone. The paracone is also
high and the metastyle is large.

Discussion.—P. brevirostris dispersed into Europe by the
Late Pliocene, being first recorded at Olivola (Tuscany, Italy)
(Palombo et al., 2008). The extinction of this large scavenger is
probably linked to the arrival of spotted hyenas by the Early/
Middle Pleistocene transition (Palombo et al., 2008). The

FIGURE 2—Dental proportions of cheek teeth in Ursus deningeri from
Cal Guardiola, as compared to other Ursus specimens from late Early
Pleistocene sites. Measurements from other localities were taken from
Musil (2001), Garcı́a and Arsuaga (2001) and Moullé (1992). All points
represent individual data, except for Vallonnet, where only the mean, the
minimum and the maximum were available. 1, dental proportions of the
first lower molars; 2, dental proportions of the second lower molars; 3,
dental proportions of the third lower molars.

FIGURE 3—Mean dental proportions for lower cheek teeth in Ursus
deningeri from Cal Guardiola, as compared to other Ursus specimens from
late Early Pleistocene sites. Data from other localities were taken from
Musil (2001), Garcı́a and Arsuaga (2001) and Moullé (1992).
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remains from Cal Guardiola can be attributed to P.
brevirostris on the basis of the following features: 1) large
size; 2) very broad and massive premolars; 3) P/4 with a well-
developed anterior cusp; and 4) P4/ with a mesially directed
protocone, a large parastyle and a medium-sized metastyle.

Family FELIDAE Gray, 1821
Genus HOMOTHERIUM Fabrini, 1890

HOMOTHERIUM LATIDENS (Owen, 1846)
Figures 6.1, 6.2 and 6.3.

Material.—Right C1/, IPS 43472.
Measurements.—LLD 5 36.2; MDD 5 13.6.

Description.—The upper canine IPS 43472 is mesiodistally
flattened and partially preserves the typically serrated profile
on the distal edge.

Discussion.—Although a single canine is available, the
taxonomic attribution to H. latidens is straightforward
because it preserves the typically serrated distal profile. It is
worth noting that the extensive material of Homotherium
recovered from Incarcal (Crespià, Spain) displays the range of
morphological and size variation shown by all other Eurasian
sites together (Galobart et al., 2003), which indicates that H.
latidens is the only valid European Plio-Pleistocene species of
this genus.

FIGURE 4—Mandibular remains of canids from Cal Guardiola. IPS 13429, Canis mosbachensis: 1, buccal view, 2, lingual view, 3, occlusal view; IPS
14748, Vulpes praeglacialis: 4, buccal view, 5, lingual view, 6, occlusal view. Scale bar 5 2 cm for 1–2 and 4–5, 1.5 cm for 3 and 6.

TABLE 1—Craniodental measurements (in mm) of Ursus deningeri from Cal Guardiola.

Specimen

P/4 M/1 M/2 M/3

L W L Wtr Wta L Wtr Wta L W

IPS14950 . . .25 .9.2 .12 .27.6 .14.7 .17.4 . .
IPS14950 .14.2 .7.7 .25.1 .9 .11.1 .26.1 .14.2 .16.8 .23.3 .17.3

Lt Ld HP/4 HM/1 HM/3 WP/4 WM/2 MSL Hr Co Ot

IPS14950 277 41 56.5 62.4 72.3 15.7 17.1 . . 115 . .
IPS14950 284 41 60.2 . 65.7 19.1 21.2 75.8 . 119 . .
IPS44327 . 40.7 . . . . . . . . .
IPS14951 . . . . . . . . . .87.4 183
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Genus PANTHERA Oken, 1816
PANTHERA cf. P. GOMBASZOEGENSIS Kretzoi, 1938

Figures 6.4 and 6.5

Material.—Left tibial fragment, IPS 43470.
Measurements.—DTM 5 23.8; DAPM 5 28.6; DTD 5

47.9; DAPD 5 32.3
Description.—The diaphysis of IPS 43470 is stout and

laterally slightly curved. The lateral malleolus is wide and
heavily build; the fibular facet is reduced and slightly convex.
The medial malleolus is large and quite projected distally. The
intermalleolar notch is deeply indented, as in extant lions and
jaguars.

Discussion.—The only available tibia displays a morphology
and proportions similar to the fossil jaguar remains from
Laubach Cave (Devil’s Den, USA) (Kurtén, 1973), as well as
to the specimens of P. gombaszoegensis from Gran Dolina
(Atapuerca, Spain) housed at the Institut Català de Paleonto-
logia (J.M.M. pers. obs.). Given the lack of additional
specimens from Cal Guardola, however, the attribution to
this taxon must remain tentative.

SUMMARY AND CONCLUSIONS

The carnivore assemblage from Cal Guardiola is a mixture
comprising elements of African origin (Pachycrocuta brevi-
rostris, Homotherium latidens and Panthera cf. gombaszoegen-
sis) and Eurasian taxa (Ursus deningeri, Canis mosbachensis,
and Vulpes praeglacialis). These canids and felids, however,
are documented throughout the Late Villafranchian, and did
not become extinct until the earliest Middle Pleistocene (with
the exception of Homotherium, which might have survived in a
Northern European refuge until 30 ka (Palombo et al., 2008
and references therein). The extinction of these taxa was
preceded by the arrival of typically Galerian large carnivores
in the latest Early Pleistocene. This faunal turnover, which has

been called the ‘‘Crocuta, lion and leopard event’’ (Palombo et
al., 2008), is first documented by the presence of the spotted
hyena at the level TDW4 of Gran Dolina (Garcı́a, 2003). The
Cal Guardiola carnivore assemblage, in spite of its late Early
Pleistocene age, lacks these Galerian newcomers, and records
instead more typically (Epi)villafranchian elements, similar to
that of older European localities such as Untermassfeld and
Vallonnet. This is clearly shown by the presence of the giant

FIGURE 5—Maxillary remains of Pachycrocuta brevirostris from Cal Guardiola. IPS 14521: 1, buccal view, 2, lingual view, 3, occlusal view. Scale bar
5 2 cm.

FIGURE 6—Partial canine of Homotherium latidens from Cal Guardiola,
IPS 43472: 1, buccal view, 2, lingual view, 3, detail of the serrated profile in
the edge of the crown in its buccal view. Partial tibia of Panthera cf.
gombaszogensis from Cal Guardiola, IPS 43470: 4, posterior view, 5,
anterior view. Scale bar 5 5 cm for 1–2 and 4–5, 2 mm for 3.
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hyaena P. brevirostris, which probably represents one of its
latest occurrences in Europe. As such, Cal Guardiola
represents the latest Epivillafranchian faunal assemblage from
Europe, thus showing that the Galerian faunal turnover did
not begin until somewhat later. The presence of some derived
speleoid features in the ursid remains from Cal Guardiola,
here interpreted as the first steps towards the true cave bear
lineage, is also noteworthy. To this regard, the bear from Cal
Guardiola resembles that from Vallonnet and differs from the
ursid remains from Trinchera Dolina and Untermassfeld,
which show instead arctoid characters. As such, Cal Guar-
diola confirms the presence of two bear lineages by the late
Epivillafranchian, thus evidencing that the speleoid and
arctoid lineages must have diverged earlier in time. To sum
up, the Cal Guardiola assemblage uniquely records the
carnivore composition of terrestrial faunas just prior to the
Galerian faunal turnover, indicating that the latter did not
began until later than 0.9 Ma.
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de la Société d’Agriculture, Sciences et Arts du Puy, 12:153–155.
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paleontològic de Cal Guardiola. Una finestra oberta al plistocè inferior
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Penı́nsula Ibérica). Paleontologia i Evolució, 34:99–143.
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Etude paléontologique des Carnivores, Equidé, Suidé et Bovidés.
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Ibérica. Unpublished Ph.D. dissertation, Escuela de Ingenieros de
Minas, Universidad Politécnica de Madrid, 653 p.
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