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ARTICLE INFO ABSTRACT
Ar tiCl_e history: Here we present the first palaeoenvironmental and palaeoclimatic analysis based on a study
Received 18 March 2011 of the microvertebates of the Sala de las Chimeneas (Maltravieso Cave, Ciceres). The fauna

Accepted after revision 11 October 2011

Available online 13 December 2011 is ascribed to the end of the Late Pleistocene, as indicated by the presence of Microtus

(Iberomys) cabrerae, Microtus agrestis and Arvicola terrestris and by absolute datings of ~
17 ka BP. The palaeoenvironmental analysis points to a setting within the early part of the
Last Glacial Maximum (LGM), with a habitat dominated by woods and humid meadows,
a climate (mean annual temperatures) colder than at present (—4°C), and mean annual

Presented by Philippe Taquet

gg&mo;i;nmals precipitation markedly higher (+700 mm) than is currently the case in the area around
Herpetofauna Caceres. These data provide new information on the impact of the last cold spells of Marine
Palaeoenvironment Isotope Stage 2 (MIS 2) in the Southwest of Europe, in a region where no studies of the
Palaeoclimate microvertebrates of this period had previously been undertaken.
LGM © 2011 Académie des sciences. Published by Elsevier Masson SAS. All rights reserved.
Late Pleistocene
Spain

RESUME
Mots clés : Nous présentons ici la premiére analyse paléoenvironnementale et paléoclimatique a partir
Micro-mammiféres de I'étude des petits vertébrés de la Sala de las Chimeneas (Cueva de Maltravieso, Caceres).
He{PétOf?”“e La faune est rapportée au Pléistocéne supérieur final, comme I'indiquent la présence de
Paléoenvironnement Microtus (Iberomys) cabrerae, Microtus agrestis et Arvicola terrestris, ainsi que les datations
Paléoclimat . . . s .
LCM absolues (~_ 17Ka.BP). La re;opstructlon paleoenwronngn}entale mterfzsse le debuF Flu
Pléistocéne supérieur LGM.(Dermer Max1mum Glaciaire), avec un paysage dominé par Fles foréts et des prairies
Espagne humides, un climat (températures moyennes annuelles) plus froid (—4°C) et des précipi-

tations moyennes annuelles beaucoup plus importantes (+700 mm) qu’actuellement dans
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la région de Caceres. Ces données apportent une information inédite sur I'impact des
derniéres pulsations froides du Stade Isotopique Marin 2 (MIS 2), dans le Sud-Ouest de
I'Europe, dans une région o, jusqu’a présent, aucune étude sur les petits vertébrés de cette
époque n'avait été réalisée.

© 2011 Académie des sciences. Publié par Elsevier Masson SAS. Tous droits réservés.

1. Introduction

Maltravieso Cave is located in a peri-urban area to the
south of the city of Caceres (Extremadura, Spain). Its UTM
coordinates are: timezone 29S, x: 0726342, y: 4371039
(Fig. 1A). The cave forms part of the Palaeozoic limestone
karst that developed in the Early Carboniferous (Gutiérrez
Elorza, 1994). The excavation of the cave was begun in
2001 by the team “Primeros Pobladores de Extremadura”
(First Settlers in Extremadura), headed by Eudald Carbonell
and Antoni Canals. This 77 metre-long cave includes our
study area, La Sala de las Chimeneas, with a perimeter of
17 metres (Fig. 1B); the archaeological material recovered
from the excavation stems from the sedimentary package
known as Level A (Fig. 1C), which has a depth of just 20 cm
(Canals et al., 2010; Mancha, 2007). This record consists
mainly of lithic industry and fauna (Canals et al., 2010;
Rodriguez-Hidalgo, 2008; Rodriguez-Hidalgo et al., 2011;
Rodriguez et al., 2009), although remains of perforated
marine malacofauna and an engraved bone have also been
recovered (Rodriguez-Hidalgo et al., 2010), representing
the first portable elements of material culture associ-
ated clearly with the Upper Palaeolithic of the region
of Extremadura. Other cultural artifacts include various
panels of parietal art with a variety of motifs, which
date to between 33 and 15 ka BP (Ripoll Perell6 et al.,
1999). Radiocarbon dates (14C AMS) were obtained on the
basis of two pieces of charcoal from Pinus, providing an
absolute chronology of between 19500 to 18700 cal. BP
and 19700 to 18750 cal. BP (Fig. 1C), which corresponds
chronoculturally with the end of the Solutrean and the
beginnings of the Early Magdalenian (Canals et al., 2010).

2. Material and methods
2.1. Palaeontological study

The palaeontological material analysed in this study
comes from the excavation carried out during the 2006
campaign at La Sala de las Chimeneas. In order to obtain
the small-vertebrate remains, a system of water screening
was used with sieves of decreasing mesh size (1 cm, 0.5 cm
and 0.05cm). Once the microfossils were separated from
the now dry sediment, we proceeded to identify each
species. This was based on both cranial and post-cranial
diagnostic elements from the small-vertebrate skeletons.
For Bufonidae, the humerus, ilium, scapula and sacrum
were used; for Ranidae, the ilium and humerus (Bailon,
1999; Blain, 2005, 2009); for lizards, the dentaries and
makxillae; for snakes, the dorsal vertebrae (Blain, 2005,
2009; Szyndlar, 1984); for Crocidura russula and Erinaceus
europaeus, the mandibles and isolated teeth (Reumer,
1984); for bats, the mandibles, isolated teeth and humeri

(Bruijn and Rumke, 1974; Menu and Popelard, 1987;
Sevilla, 1988); for Arvicolidae, the first lower molars (van
der Meulen, 1973); and for Apodemus sylvaticus and Eliomys
quercinus isolated teeth (Damms, 1981; Pasquier, 1974).

2.2. Palaeoenvironmental reconstruction

In order to reconstruct the palaeoenvironment, we
employed the method of habitat weightings (Andrews,
2006; modified from Blain et al., 2008; Evans et al., 1981;
Lépez-Garcia et al., 2011b), which consists of ascertain-
ing the percentage distribution of the preferred habitat(s)
occupied by each taxon (Table 1). This distribution is based
on the locations of each species at present, because all of
them are still found on the Iberian Peninsula. We have spec-
ified five types of habitat, defined according to a series of
very concrete environmental features: dry meadow; wet
meadow; woodland; rocky; and water. Dry meadow con-
sists of meadowland showing seasonal climate changes;
wet meadow refers to evergreen meadowland with pas-
tures and dense plant cover; woodland ranges from leafy
forest to woodland margins, with moderate ground cover;
rocky represents rocky or stony habitats without plant
cover; and water refers to areas along streams, lakes and
ponds.

2.3. Palaeoclimatic reconstruction

We used the Mutual Climate Range (MCR) method in
order to study the palaeoclimate by means of the micro-
mammals (Agusti et al.,, 2009; Blain, 2005, 2009; Blain
etal., 2007, 2009, 2010; Lépez-Garcia et al., 2010). Of these
micromammals, Microtus (Iberomys) cabrerae and the chi-
ropterans were excluded. In the case of Microtus (Iberomys)
cabrerae, this was because its present-day distribution has
been modified by anthropic activities, above all by the
cultivation and drainage of the wetland areas with which
this taxon is associated (Palombo and Gisbert, 2005). In
the case of the chiropterans, it was because their mobility
frequently makes it impossible to pinpoint their current
geographical distribution, which could falsify our data.

The method consists of ascertaining the current dis-
tribution area of the faunal association under study. This
is done by superimposing the maps from atlases of cur-
rent distribution, divided into 10 x 10km UTM squares
(Palombo and Gisbert, 2005). The resulting intersection will
indicate an area with climate conditions similar to those of
the association under study. On the basis of this intersec-
tion, we calculated the mean annual temperature (MAT),
mean temperature of the coldest month (MTC) and mean
temperature of the warmest month (MTW), as well as the
mean annual precipitation (MAP). These climate conditions
were obtained using maps of present-day temperatures
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Fig. 1. A. Geographical location of Maltravieso Cave. B. Position of study area within the cave. C. Stratigraphy of La Sala de las Chimeneas (Mancha, 2007),

and the recent radiocarbon datings of level A (Canals et al., 2010).

Fig. 1. A. Localisation géographique de la Grotte Maltravieso. B. Position de la zone étudiée dans la grotte. C. Stratigraphie de La Sala de las Chimeneas
(Mancha, 2007) et récentes datations radiocarbone du niveau A (Canals et al., 2010).

and precipitation figures (Font Tullot, 2000). Finally, the
results were compared to data from the weather station of
the city of Caceres (Extremadura, Spain) over the last 30
years.

3. Taphonomic remarks

The accumulation of microvertebrates is produced by
the activity of other animals, primarily birds of prey and
small carnivores. These accumulations would have been
brought to our study area through the “chimneys” that
connect the cave with the outside. In this case, having anal-
ysed the micromammals in their entirety, we established
that they form an assemblage of great taxonomic variety,
indicating that it was the work of an opportunistic hunter,
but moreover, the remains present slight modification (soft
wear). Taking these factors into account, it can be surmised
that the main animal responsible for the accumulation of
these microvertebrates in the cave was a category 1 preda-
tor, in other words a nocturnal bird of prey that displays an

opportunistic trophic pattern and produces slight modifi-
cations of the bones it ingests (Andrews, 1990).

Furthermore, within the association, we also found
remains of chiropterans, whose dentition we analysed in
accordance with the methodology expounded by Sevilla
(1986). This stipulates four categories of wear: (0) without
wear, (1) slight wear, (2) cusps and crests worn, and (3)
cusps and crests very worn. Applying these criteria to
the association under study, it was seen that this only
contains adult individuals, and that all of these display
wear of the latter three levels, both in the individuals we
classified as Myotis sp. and in those classified as Myotis
myotis-blythii (Fig. 2). Accordingly, the accumulation of
chiropterans in the cave may well differ from that of the
rest of the association, involving a hibernation colony in
which the most adult individuals died a natural death. As
happens with amphibians and squamates, whose contri-
bution to the cave may be for predation, this might also
be due to mortality during hibernation or aestivation in
the cave.
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Table 1

Numbers of identified specimens (NISP), minimum number of individuals (NMI) and distribution by habitat of the small vertebrates represented in the
Sala de las Chimeneas (Maltravieso cave).

Tableau 1

Nombre de restes identifiés (NISP), nombre minimum d’individus (NMI) et distribution par habitat des petits vertébrés représentés dans la Sala de las
Chimeneas (grotte de Maltravieso).

TAXA NISP MNI Open-dry Open-humid Woodland and Rocky Watre
meadow meadow woodland margin edge

Crocidura russula 2 2 0.5 0.5

Erinaceus europaeus 2 2 0.5 0.5

Myotis myotis-blythii 7 6 0.25 0.75

M. (Iberomys) cabrerae 12 10 0.5 0.5

Arvicola sapidus 5 4 1

Arvicola terrestris 2 2 1

M. (Terricola) duodecimcostatus 8 6 0.5 0.5

Microtus agrestis 4 3 0.5 0.5

Microtus arvalis 6 5 0.5 0.5

Apodemus sylvaticus 15 12 1

Eliomys quercinus 4 3 0.5 0.5

Bufo bufo 14 11 0.1 0.3 04 0.2

Bufo calamita 13 10 0.75 0.25

Pelophylax perezi 3 2 1

Timon lepidus 7 6 0.5 0.5

Coronella girondica 16 13 0.25 0.25 0.25 0.25

cf. Natrix maura 1 1 1

Vipera latasti 4 3 0.375 0.25 0.375

STAGE 2 STAGE 3

Fig. 2. Diagram of the different degrees of dental wear in the m1 of chiropterans from La Sala de las Chimeneas. A. Original morphology right m1 of Myotis
(Sevilla, 1988). B. Left m1 of Myotis sp. C. Right m1 of Myotis myotis-blythii. D. Left m1 of Myotis sp. Scale 1 mm.

Fig. 2. Diagramme des différents degrés d’usure dentaire dans la m1 de chiroptéres de La Sala de las Chimeneas. A. Morphologie originelle de la m1 droite
de Myotis (Sevilla, 1988). B. M1 gauche de Myotis sp. C. M1 droite de Myotis myotis-blythii. Echelle : 1 mm.
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4. Results Crocidura russula, Erinaceus europaeus, Myotis sp., Myotis
myotis-blythii, Microtus (Iberomys) cabrerae, Arvicola

4.1. Small vertebrate assemblage sapidus, Arvicola terrestris, Microtus (Terricola) duodec-
imcostatus, Microtus arvalis, Microtus agrestis, Apodemus

The sample under study consists of 343 remains (NR), sylvaticus and Eliomys quercinus (Fig. 3), and 9 taxa of anu-
from which 150 individuals (MNI) have been calculated. rans and squamates: Bufo bufo, Bufo calamita, Pelophylax
Twelve taxa of micromammals have been identified: perezi, Timon lepidus, Lacertidae indet, Coronella girondica,

1

1mm 1mm

S5mm 2mm

3
- N 3
3 3
11 12
) 3 o
3 § 3

Fig. 3. Diagnostic elements of the mammal taxa from La Sala de las Chimeneas, in occlusal view: 1. Crocidura russula, right m1. 2. Erinaceus europaeus,
right deciduous m3. 3. Myotis sp., left mandible. 4. Myotis myotis-blythii, left maxilla. 5. Myotis myotis-blythii, distal epiphysis of right humerus. 6. Microtus
(Iberomys) cabrerae, left m1. 7. Arvicola sapidus, left m1. 8. Arvicola terrestris, left m1. 9. Microtus (Terricola) duodecimcostatus, right m1. 10. Microtus arvalis,
left m1. 11. Microtus agrestis, left m1. 12. Apodemus sylvaticus, right mandible. 13. Eliomys quercinus, right m1.

Fig. 3. Eléments diagnostiques des taxa de Mammiféres de La Sala de las Chimeneas, en vue occlusale. 1. Crocidura russula, m1 droite. 2. Erinaceus europaeus,
m3 droite caduque. 3. Myotis sp., mandibule gauche, 4. Myotis myotis-blythii, maxillaire gauche. 5. Myotis myotis-blythii, épiphyse distale d’humérus droit.
6. Microtus (Iberomys) cabrerae, m1 gauche. 7. Arvicola sapidus, m1 gauche. 8. Arvicola terrestris, m1, gauche. 9. Microtus (Terricola) duodecimcostatus, m1
droite. 10. Microtus arvalis, m1 gauche. 11. Microtus agrestis, m1 gauche. 12. Apodemus sylvaticus, mandibule droite. 13. Eliomys quercinus, m1 droite.
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Table 2
Relation of temperatures and precipitations obtained using the MCR (Mutual Climate Range) method for the micromammals from La Sala de las Chimeneas.
Tableau 2
Relation entre température et précipitation, obtenue en utilisant la méthode MCR (échelle de climat mutuel) pour les micro-mammiféres de La Sala de las
Chimeneas.
n MEAN +SD MIN MAX A
MAT 62 124 £ 1.1°C 9°C 15°C -3.7°C
MTC 62 6.6 +£2.2°C 2°C 9°C —-1.1°C
MTW 62 18.8 £ 1.6°C 15°C 23°C -7.2°C
MAP 62 1193 £+ 461 mm 500 mm 2000 mm +712 mm

MAT: mean annual temperature; MTC: mean temperature of the coldest month; MTW: mean temperature of the warmest month; MAP: mean annual
precipitation; n: number of 10 x 10 km UTM squares forming the intersection obtained for micromammals; mean +SD: mean and standard deviation of
the values obtained; min: minimum of the values obtained; max: maximum of the values obtained; A: difference between the current mean for Caceres

weather station over 30 years and that obtained for the micromammals.

Colubrinae indet., cf Natrix maura and Vipera latasti
(Fig. 4).

All the taxa in the association under study are currently
represented in the area around Caceres, with the exception
of Arvicola terrestris, which is currently found in the North
of the Iberian Peninsula (Palombo and Gisbert, 2005). This
species implies an environment of humidity that existed at
the end of the Late Pleistocene, but that does not currently
occur in the area around Caceres.

4.2. Palaeoclimatic reconstruction

The region in which the association of taxa under study
is currently found occupies a geographical area comprising
a total of sixty-two (62) 10 x 10km UTM squares. All of
these are located across the North of the Iberian Peninsula.
More specifically, they are concentrated in Asturias, the
South of the Basque Country and La Rioja, and are present
less densely in the North of Galicia and the Northeast of
Girona. On the basis of these findings, we ascertained that
the MAT is 12.4 +1.1°C; the MTW is 18.8 + 1.6 °C; whereas
the MTC is 6.6 +2.2°C. As for the MAP, this amounts to
1193 +£461 mm (Table 2).

4.3. Palaeoenvironmental reconstruction

With respect to the type of environment represented,
the association under study includes above all species
characteristic of open spaces, meadows or low-density
woodland. There is a predominance of individuals asso-
ciated with wet areas, 70% preferring such habitats as
opposed to 30% of the individuals that are associated with
drier environments.

Among the humid spaces, 40% of the species were found
to be associated with open woodland. Noteworthy among
these was the abundant representation of Apodemus syl-
vaticus, as well as of other taxa with a marked preference for
this habitat, as is the case with Bufo bufo. At the same time,
21% of the species were found to be associated mainly with
open, wet meadows, as is the case with Microtus agrestis,
Microtus (Iberomys) cabrera and Erinaceus europaeus. Fur-
ther, there is a lower percentage of species (9%) whose
habitat is associated with the presence of water, such as
Pelophylax perezi, Natrix maura and Arvicola sapidus.

On the other hand, there are also species associated
with a drier habitat (18%), among which we find Micro-
tus arvalis and Crocidura russula, as well as Bufo calamita,

most of which occupy this type of habitat. Finally, men-
tion should be made of species that can also occupy rocky
areas (11%), such as Bufo calamita, Timon lepidus, Coronella
girondica, Vipera latasti and Eliomys quercinus.

5. Discussion

The results of the pollen studies based on marine cores
collected off Greenland indicate that over the last 140,000
years, climate variability has been exceedingly complex
(Sanchez-Goiii and d’Errico, 2005). These authors point out
that cores collected off the coast of the Iberian Peninsula
have shown that such variability extends to this territory
as well. Around 22 to 19,000 BP, a period known as the Last
Glacial Maximum (LGM), the presence of ice was recorded
at very southerly latitudes (Fletcher and Sanchez-Goii,
2008). However, palynological and microvertebrate stud-
ies have shown that the climate was not so adverse on the
Iberian Peninsula (Cuenca-Bescés et al., 2008, 2009; Lépez-
Garcia and Cuenca-Bescés, 2010; Lépez-Garcia et al., 2010,
2011a). Pollen studies based on marine core MD95-2042,
located off the southwest coast of Portugal (Sanchez-Gofii
and d’Errico, 2005), the closest to Maltravieso Cave, have
revealed that the climate conditions during this most
recent glacial age were not as harsh on the southwest
coast of the Iberian Peninsula as had previously been
thought, since the major ice masses are now known to have
melted on coming into contact with the Portuguese coast
(Sanchez-Goiii and d’Errico, 2005).

Our data have shown a clear fall in MTW (-7.2°C)
in relation to the present (MTW jeres =26 °C; recent data
from Font Tullot, 2000), whereas MTC does not show a
major difference (—1.1°C) in comparison to the present
(MTCcjsceres = 7.7 °C; recent data from Font Tullot, 2000).
This results in a decrease in MAT of —3.7°C in relation
to the present (MATcjceres = 16.1 °C; recent data from Font
Tullot, 2000). As for precipitation, a substantial increase
can be observed (+712mm) in relation to the present
(MAPC;ceres =481 mm; recent data from Font Tullot, 2000)
(Table 2). All these figures indicate colder temperatures
and higher precipitation than at present, climatic condi-
tions within which Microtus (Iberomys) cabrerae would fit
perfectly. Even though this species was excluded from the
intersection, its environmental needs include mild temper-
atures and a high water table (Palombo and Gisbert, 2005).

Moreover, analysis of the micromammals at La Sala de
las Chimeneas (Maltravieso Cave) has provided us with
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Fig.5. A.Represents the difference in MAT (mean annual temperature), MTC (mean temperature of the coldest month) and MTW (mean temperature of the
warmest month) between the present and the figures obtained on the basis of the micromammals from El Portalén (Lépez-Garcia et al., 2010), Gorham’s
Cave (Lopez-Garcia et al., 2011b), L'Arbreda (L6pez-Garcia and Cuenca-Bescés, 2010) and La Sala de las Chimeneas. B. Represents the difference in MAP
(mean annual precipitation) between the present and the figures obtained on the basis of the micromammals from El Portalén (L6pez-Garcia et al., 2010),
Gorham'’s Cave (Lopez-Garcia et al., 2011b), L'Arbreda (Lopez-Garcia and Cuenca-Bescés, 2010) and La Sala de las Chimeneas. C. Distribution by habitat of
the taxa from La Sala de las Chimeneas, Gorham’s Cave (Lépez-Garcia et al., 2011b), El Portalén (Lopez-Garcia et al., 2010) and El Mirén (Cuenca-Bescés
et al., 2008, 2009). The abbreviations are as follows: A: L'Arbreda; C: Chimeneas; G: Gorham’s Cave; M: El Mirén; P: El Portal6n.

Fig. 5. A. Représente les différences de MAT (température moyenne annuelle), MTC (température moyenne du mois le plus froid) et MTW (température
moyenne du mois le plus chaud) entre le Présent et les figurations obtenues sur la base des micro-mammiféres de d’El Portalon (Lépez-Garcia et al., 2010), la
grotte de Gorham (Lopez-Garcia et al., 2011b), L'Arbreda (L6pez-Garcia and Cuenca-Bescds, 2010) et La Sala de las Chimeneas. B. Représente les différences
de MAP (précipitations moyennes annuelles) entre le Présent et les figurations obtenues sur la base des micro-mammiféres d’El Portalén (L6pez-Garcia
et al.,, 2010), la grotte Gorham (L6épez-Garcia et al., 2011b), L’Arbreda (Lopez-Garcia and Cuenca-Bescés, 2010) et La Sala de las Chimeneas. C. Répartition
par habitat des taxa de La Sala de las Chimeneas, de la grotte Gorham (L6pez-Garcia et al., 2011b), El Portalén (Lépez-Garcia et al., 2010) et El Mirén
(Cuenca-Bescés et al., 2008, 2009). Les abréviations sont les suivantes: A: L'Arbreda; C: Chimeneas; G: grotte Gorham,; M: El Mirén; P: El Portalén.

important data allowing a comparison to be drawn with L'Arbreda Cave (L6pez-Garcia and Cuenca-Bescds, 2010),
micromammals from other sites with similar chronologies, Gorham'’s Cave (Lépez-Garcia et al., 2011b) and La Sala de
with a view to establishing some common features of the las Chimeneas, the presence of thermophilous taxa such
period in question. These sites are El Mir6n Cave (Ramales as Microtus (Iberomys) cabrerae and Microtus (Terricola)
de Victoria, Cantabria) (Cuenca-Bescés et al., 2008, 2009), duodecimcostatus has been observed. These would not
L'Arbreda Cave (Serinya, Girona) (Lopez-Garcia and have been present in harsh climate conditions.

Cuenca-Bescés, 2010), El Portalén (Sierra de Atapuerca, As regards the palaeoenvironment, on the other hand,
Burgos) (Lépez-Garcia et al., 2010) and Gorham’s Cave we have ascertained the presence of a majority of taxa
(Gibraltar) (Lépez-Garcia et al., 2011b). All these sites characteristic of open, humid spaces, environmental
indicate generally lower temperatures than at present features that coincide with those of the LGM, in which
(Fig. 5) with an environment dominated by open, humid slightly wetter conditions are recorded, permitting the

spaces, as at La Sala de las Chimeneas (Table 1). Further, at development of bushy vegetation (Fletcher and Sanchez-
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Goiii, 2008). However, we also observe the presence of 29%
of the taxa whose habitat is drier, such as Bufo calamita,
Coronella girondica, Timon lepidus and Eliomys quercinus.

Chronologically, La Sala de Ilas Chimeneas
(17,840+90BP and 17,930+ 100BP) falls within MIS
2 in the LGM (Last Glacial Maximum), characterized by
climate conditions that were cold and wet in the Mediter-
ranean region (Fletcher and Sanchez-Goiii, 2008). The
results of the micromammal intersection indicate that
the association under study would currently be located
in the North of the Iberian Peninsula; in other words, it
would correspond to a climate with a greater Atlantic
influence, with only slight differences in temperature
between summer and winter and with abundant precip-
itation, differing from the present-day continentalized
Mediterranean climate of Caceres (Extremadura, Spain),
which is characterized by extreme temperatures and
scarce precipitation.

6. Conclusions

The data presented in this paper represent a palaeoen-
vironmental and palaeoclimatic study that is new for the
Southwest of the Iberian Peninsula. The sample anal-
ysed consists of a total of 343 remains, from which
150 individuals have been identified, belonging to 21
taxa: Crocidura russula, Erinaceus europaeus, Myotis sp.,
Myotis myotis-blythii, Microtus (Iberomys) cabrerae, Arvicola
sapidus, Arvicola terrestris, Microtus (Terricola) duodec-
imcostatus, Microtus arvalis, Microtus agrestis, Apodemus
sylvaticus, Eliomys quercinus, Bufo bufo, Bufo calamita, Pelo-
phylax perezi, Timon lepidus, Lacertidae indet., Coronella
girondica, Colubrinae indet., cf. Natrix maura and Vipera
latasti. Most of these were brought to the site by a cat-
egory 1 predator, probably a nocturnal bird of prey, in
view of the scant digestion of the remains. However, in
the case of the chiropterans, it has been established that
the accumulation was a product of natural death, given the
high level of wear shown by the teeth; it may well have
been a hibernation colony. As for the palaeoenvironment,
humid spaces have been seen to predominate, in particular
woodland areas and wet meadowland, with the presence
also of dry meadows and areas without vegetation cover.
While the mean temperatures are slightly colder than at
present, the warmest temperatures are seen to be consider-
ably lower, unlike the coldest temperatures, as also shown
by the presence of taxa such as Microtus (Iberomys) cabrerae
and Microtus (Terricola) duodecimcostatus. There is a sub-
stantial rise in precipitation in relation to the present, more
typical of the current climate in the north of the Iberian
Peninsula than of Caceres. The environment and the cli-
mate of La Sala de las Chimeneas are in keeping with the
final cold spells of the LGM.
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