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Abstract. In this study a single specimen of a species of the genus Suista, collected from the Caverna Generosa,

is described: a right mandible with first molar and m/2-m/3 alveoli. The specimen shows a morphological and

morphometrical similatity to Siista subtilis and it may represent the first record in Italy and the third in the whole

Europe of this species. The discovery defines advancement in the distribution of Siisz in northern Italy and it cer-
tainly demonstrates that an important faunal migration took place during the Last Glacial Maximum in the western

part of the Po valley.

INTRODUCTION

The main purpose of this work is to pre-
sent a new Italian discovery of the birch mouse
Sicista cf. subtilis Pallas, 1773. The finding comes
from the upper Pleistocene deposits of the Ca-
verna Generosa (in the text also CG), a typical
“cave bear” exploited during the last twenty ye-
ars (Bona 2003, 2004, 2005a, 2005b, 2006; Bona
et al. 2007, 2009). Therefore our objective is to
contribute to the improvement of the knowled-
ge of climatic and ecological changes that oc-
curred in the western Prealps during the time in-
terval between 50000 y BP to the Holocene. In
this paper we present recent data based on a new
stratigraphical sequence from the “Saletta”, whe-
re the excavation, that is still in progress, started
in 2009.

Fossil record and current distribution
of the genus Sicista in Eurasia

Nowadays, the genus Sicista (Rodentia; Di-
podidae) comprises 13 species that are widespre-
ad in northern Furasia, among which only two of
them are present in Europe since the Middle Plei-
stocene: the southern birch mouse, Sicsta subtilis
Pallas, 1773 - which is a very rare species - and the
northern birch mouse, Sicista betulina Pallas, 1779
(synonymous Sicista montana) (Rofes et al. 2012).

Among the family Dipodidae we distinguish
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two main subfamily groups: the birch mice Sici-
stinae (Eurasia) and the jumping mice Zapodinae
(New World). The earliest forms of birch mice ap-
pear as early as the Oligocene in Europe and Asia
(Kurtén 1968; Zhang et al. 2012). Sicistinae spread
also in North America during the Late Miocene,
including the extant genus Sicista, but the latter di-
sappeared in North America before the Quaterna-
ry (Zhang et al. 2012).

The first occurrence of Szista, referred to S7-
cista primus Kimura, 2010, has been reported from
Gashunyinadege in central Nei Mongol, China
(late Early Miocene) (Kimura 2010). Considering
this record, the birch mouse is one of the seven
extant genera of rodents (a fast-evolving group
comprising 468 total genera) appeared during the
Early Miocene without significant morphologi-
cally changes (Kimura 2010). The origin of Sic-
sta is therefore to be brought back to central Asia,
wherefrom its early dispersal began both towards
North America and Europe.

Sicista fossils found in Europe in the early
Pleistocene are: Siista sp. from Romania and
Ukraine (these findings are the oldest record of
Pleistocene), S. praeloriger from Les Valerots in
France (westernmost limit for the genus in this pe-
riod) (Rofes et al. 2012) and S. subtilis from Tem-
nata cave in Bulgaria (southernmost extension of
the genus) (Kowalski 2001).

During the Middle Pleistocene S. praeloriger
restricted its range to central Europe. On the other
hand, §. subtilis spread through Europe reaching



2 Bona F. & Savoldi M.

LOMBARDIA

3

7

SONDRIO

BERGAMO
Bl

T

LUGANO
°

CAVERNA
GENEROSA

RESCIA

Fig. 1 - Geographical position of Caverna Generosa (Lo Co 2694).

the Netherlands to the North and Greece to the
South. Other remains assigned to Siista sp. were
recovered from United Kingdom, representing the
northernmost record for the genus in the Middle
Pleistocene. In this time interval, the new species
S. betulina appeared, mainly restricted to Western
Europe, especially in France with a few record
in Germany, Hungary and Romania (Rofes et al.
2012 and references therein).

During the Late Pleistocene the last spe-
cimen of §. praeloriger was found in the Czech
Republic, before the extinction of the species
(Rofes et al. 2012). The distribution of S. subti-
lis slightly spread westernward to Gigny, France
(Chaline et al. 1995), whilst S. betulina stretched
across BEurope, reaching northern Spain (Rofes
et al. 2012), northern Switzerland (Oppliger &
Becker 2010) and Italy (Bartolomei 1966; Pasa
1953; Bon et al. 1991; Berto & Rubinato 2013).
During the most temperate interval of the Ho-
locene, the steppe-like areas of Europe reduced
and the distribution of the birch mice concur-
rently shrank, especially in the eastern part of
the continent. In fact, the current range of S.
subtilis in western Europe comprises only some
isolated populations in Hungary, Romania, Bul-
garia and South Poland (Krystufek et al. 2008),
whereas §. betulina reaches the western part of
Europe: Scandinavia, Switzerland, Germany, Au-
stria and Hungary (Meinig et al. 2008). S. subtilis
inhabits open landscape as steppe, preferring hil-
ly and mountainous areas, and extends into se-

mi-desert areas, tending to prefer open habitats
(Kurtén 1968; Krystufek et al. 2008). In contrast,
S. betulina is mainly located in birch and pine/
fir forests of taiga with dense ground vegetation
(Meinig et al. 2008).

Occurrence of Sicista in Italy

During the Late Pleistocene, Sicista was very
rare in Italy as testified by the presence of just a
few remains. The first occurrence of the genus Si-
cista in Italy is reported in the early Late Pleistocene
at the Mezzena rock-shelter, with remains ascribed
to Sicista montana (=Sicista betulina) and Sicista sp.
(Bon et al. 1991) and at Fumane cave (Szista betu-
lina) (Lopez-Garcia et al. 2015), both located near
Verona. The subsequent records, with specimens
attributed to S. betulina or Sicista sp., come from
Broion cave and Grotta di Paina (Vicenza; Barto-
lomei et al. 1988), Ponte di Veja Cave A, Tagliente
shelter [originally identified as Szista sp. (Bon et al.
1991); however Berto (2013) argues that the attri-
bution of this fossil to Sizsta was a mistake], Aver-
la cave (Verona; Pasa 1953; Bon et al 1991), Ca-
verna degli Orsi cave (Trieste province; Berto and
Rubinato 2013) and Grotte Verdi di Pradis (Porde-
none; Bartolomei et al. 1984). In western Italy the
birch mouse was reported from Arma delle Manie
(Savona; Abassi 1999). In central Italy, Sicista was
collected at Ferrovia Cave (Ancona; Bartolomei
1960), being the southernmost record in Europe.
All these sites have been dated as Late Pleistocene
before the Tardiglacial (MIS 3 and MIS2).
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THE CAVERNA GENEROSA: GEOGRAPHICAL
SETTING, STRATIGRAPHY AND AGE OF THE
“SALETTA” DEPOSIT

The Caverna Generosa is located in the north-
western Lombardian Prealps, at 1450 m a.s.]. on the
Italian side of Monte Generoso (maximum eleva-
tion 1701 m a.s.l.), near the border with Switzerland
(Fig. 1).

The CG is about 200 meters long but Upper
Pleistocene deposits with faunal remains occur in
the first 80 meters. In this area three main subdi-
visions are recognizable: an initial narrow passage
called “Cunicolo”, a little “room” called “Saletta”
and the biggest “room” called “Sala Terminale”
connected to the former “Saletta” through a galle-
ry called “Sifone”, a narrow syphon shaped passage
(Fig. 2).

The data here presented come from a new
stratigraphical sequence in the little “room” “Salet-
ta”, where the excavation, that is still in progress,
started in 2009.

The uppermost six units of the “Sala Termi-
nale” have been dated between 50000 and 38000
y BP using the 14C method (Fig. 2). The age of
the units below exceeds the limits of the 14C da-
ting method, but it is probably around 60000 y BP
(Bona et al. 2007).

In the “Cunicolo13-15” the units from II to
V have been dated between 37000 and 31000 y BP
(Bona et al. 2009).

The new stratigraphical sequence of “Salet-
ta”, composed of 9 stratigraphical levels, lack 14C
datings. However, the recovered faunal assemblages
allow to correlate the “Saletta” sequence to both the
“Sala Terminale” and “Cunicolo”. In particular, unit
5a is correlable to units 4 to 2 of “Sala Terminale”
and to unit CUN IV of “Cunicolo” (Fig. 2). Units
3 to 2 of “Saletta” are correlable to CUN III and II
of “Cunicolo”. A gap in sedimentation occurs be-
low the base of unit 1 of “Saletta”, which is correla-
ble to CUN 0 of “Cunicolo”. Therefore, the “Salet-
ta” sequence probably covers the interval between
45000-40000 y BP to the Holocene (Savoldi 2011).

MATERIALS AND METHODS

A right hemi-mandible of a birch mouse, coming from unit 3
of the “Saletta”, is the most important remain here described (num-
ber: MG Saletta 1084).

The sediments, removed from the “Saletta” in the CG, had
been sieved with a 1 mm mesh sieve and then they had been picked to
collect micro-vertebrates remains. The paleoenvironmental analysis
presented in this study is based on 1472 remains of small mammals.

To establish the MNI (Minimal Number of Individuals) and
the relative frequencies the more represented skeleton portion had
been used. The most frequent bone of the voles is often the first
lower molar. These counts had been estimated considering also: 1)
the siding of the same bones (for example: 3 left humerus and 2
right humerus mean the presence of at least 3 individuals); 2) the
stratigraphical position of the bone; 3) the ontogenetic stages (for
example the development of rooted teeth of Clethrionomys glareolus
or the dental wear of Apodemus spp. teeth are different in juveniles,
sub-adults and adults).

The remains of microvertebrates have been divided accor-
ding to their skeletal elements through a binocular microscope ‘Wild
Heerbrugg M3’ with a magnification from 6,4 x to 40 x. Afterwards,
the small mammal specimens have been identified following Cha-
line et al. (1974) and Niethammer and Krapp (1978; 1982; 1990).
The taxonomic identification of the chiropters has been based on
the diagnostic characters reported by Dodelin (2001) and Menu and
Popelard (1987).

PALEOENVIRONMENTAL REMARKS

Small mammal remains consist of 1472 spe-
cimens belonging to 20 different taxa and covers a
time span of about 40000 vy, the interval between
MIS3 and the Holocene.

The paleoenvironmental analysis of the “Sa-
letta” sequence is based on faunal associations, con-
sidering the ecology of the species, that occurred in
each unit (Tab. 1).

Unit 6 - Due to the scarcity of remains (only
four specimens discovered) it is not possible to
reach a conclusion on the paleoclimate and paleo-
environment at present. However, it is interesting
to remark the presence of one first lower molar of
Clethrionomys glareolus (Schreber, 1790); this species
is not very common in the cave. One specimen of
Arvicola amphibius Linnaeus, 1758 and of Chiononys
nivalis (Martins, 1842) have been also collected.

Unit 5 - This level is characterized by the pre-
sence of Microtus (Terricola) gr. T. multiplex (Fatio,
1905)-subterraneus (Selys-Longchamps, 1836) (19.1%
of MNI), Chionomys nivalis (10.6% of MNI) and
Microtus gr M. arvalis Pallas, 1778-agrestis Linnaeus,
1761 (31.9% of MNI). The significant occurren-
ce of Chionomys nivalis and Microtus arvalis, related
to scarcity of taxa linked to forested areas, proves
that during the deposition of unit 5 Monte Gene-
roso was characterized by open areas with exposed
rocks and reduced forested spaces. However,
the abundant occurrence of Arvicola amphibius
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Fig. 2 - Comparison and correlation of the three principal stratigraphical sequences of Caverna Generosa: “Sala Terminale”, “Saletta” and “Cunicolo”. Data from “Sala Terminale” and “Cunicolo” from Bona et

al. (2007, 2009).
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"SALETTA" Units

CHIROPTERA
Plecotus auritus

Chiroptera indet.
TOTAL MNI

Tab. 1 - List of the taxa found from each unit of “Saletta” series: Minimum Number of Individuals (MNI) and its percentage (%0).

(25.5% of MNI), who lives near fresh water bodies
like rivers and lakes, confirms the presence of wet
environments. Therefore the paleo-climate chracte-
rizing this time interval should have been cold and
wet.

Unit 4 - The frequency of Microtus (Lerrico-
la) gr. 'T. multiplexc-subterranens increases to 26.2% of
MNI, but the majority of the remains belongs to
Microtus gr. M. arvalis-agrestis (20.2% of MNI) and
Chionomys nivalis (16.7% of MNI), whose frequency
attained here is the maximum in the whole succes-
sion. This unit probably represents a mild and wet
phase of MIS 3 interstadial. In fact, species linked
to wet areas are still present but their frequencies
lightly decrease: Arvicola amphibious (25% of MNI)
and Eulipotyphla (6% of MNI).

Unit 3 - It is certainly the most interesting
unit of this series because of the presence of Sicista
and the largest number of classified finds: 332 re-
mains for 113 MNI.

The paleoenvironment does not seem to have
significantly changed from the previous unit. In fact,
Microtus gr. M. arvalis-agrestis (23.9% of MNI) is still
frequent and it is accompanied to Chiononzys nivalis
(13.3% of MNI), while the frequency of taxa linked
to forested areas increases lightly: Microtus (Terricola)

gt. T. multiplexc-subterranens (27.4% of MNI), Clethrio-
nomys glareolus (0.9% of MNI) and chiropters (1.8%
of MNI).

It is interesting to note a decreasing frequency
of Arvicola amphibins (17.7% of MNI), a species that
lives in wet environments. On the contrary, Sicista
is a typical continental steppe/bitch forest dweller.

Therefore this assemblage suggests climate
conditions comparable to the final stages of MIS 3
ot the beginning of the MIS 2.

Unit 2 - The content in small mammals of
this unit consists of 60 individuals (MNI) belonging
to 13 taxa.

Typical species of cold climate and open lan-
dscape became dominant in the faunal association:
Microtus gr. M. arvalis-agrestis (30% of MNI) and
Chionomys nivalis (10% of MNI). Moreover the pre-
sence of Microtus (Terricola) gr. 'I. multiplex-subterra-
nens (20% of MNI), Apodemns gr. A. sylvaticns Lin-
naeus, 1758-flavicollis Melchior, 1834 (1.7% of MNI)
and of the chiropters Plecotus auritus Linnaeus, 1758
(1.7% of MNI) and Myotis emarginatus Geoftroy,
1806 (1.7% of MNI) testifies to the occurrence of
covered areas. It is important to note the presence
of Sorex minutus Linnaeus, 1766 and Crocidura suave-
olens Pallas, 1811. Among the family Soricidae, the
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Fig. 3 - Variation of the “Bush” taxa (Terricola, Clethrionomys, Glis and Apodemus) versus “Praire” taxa (Microtus and Chionomys) along the “Saletta”

stratigraphical succession.

genus Crocidura is the most adapted to dry and open
environment (Chaline et al. 1974).

Wet areas are still widely recorded present
and this is testified by the occurrence of Soricinae
(5% of MNI) and Arvicola amphibins (15%).

This assemblage is indicative of climate co-
oling and environmental deterioration, and - given
that this unit is correlable to CUN I - suggests de-
position during MIS 2, shortly before the Last Gla-
cial Maximum (LGM).

The LGM in the Monte Generoso area may
be characterized by the presence of open spaces
that alternate with small wooded ones and aquatic
habitats, proving that glaciers have not ever covered
this area (Bini & Cappa 1975).

Unit 1 - In this unit 113 individuals (MNI)
have been indentified as belonging to 19 taxa of
small mammals. The faunal assemblage is Holoce-
ne in age and it is clearly characterized by a great
abundance of the wooded taxa. In fact, the most
frequent species is Microtus (Terricola) gr. T. mul-
tiplexc-subterranens with the 42.5% of MNI, follo-
wed by Clethrionomys glareolus (7.1% of MNI), Glis
gis Linnaeus, 1766 (1.8% of MNI) and Apodemus
gt. A. sylaticus-flavicollis (8% of MNI). The latter
is considered mainly typical of woodland, hedge-
rows and field margin, orchards and wooded gar-
dens (Macdonald & Barret 1993). The frequency of
Chionomys nivalis (7.1% of MNI) and Microtus gr. M.
arvalis-agrestis (9.7% of MNI) decreases steeply. The
climate probably turned milder and the landscape
became more wooded.

The presence of the following species is very
important and just one individual has been deter-
mined for each of them: Eliomys quercinus Linnaeus,
1766, Plecotus sp., Myotis emarginatus, Myotis bechstenii
(Kuhl, 1817) and Rhinolophus hipposideros (Bechstein,
1800). All the previously described species are typi-
cal of wooded areas with dense underbrush (Blant
et al. 2004). The presence of Elionys quercinus is si-
gnificant, as it represents the first and unique re-
main.

It is interesting to observe a severe reduction
of humid habitats testified by Arvicola amphibius,
which is present with only 4.4% of MNI.

Thus the “Saletta” sequence starts recording
a cold phase testified by unit 5 (Figs 2 and 3). Then
the situation changes and becomes slightly more
temperate and wooded. This is followed by a shift
toward more temperate conditions accompanied by
the development of wooded areas. A climate dete-
rioration is then recorded by unit 2, characterized by
the dominance of cold and grassland species; this is
interpreted to correspond to part of MIS 2. Howe-
ver, a gap in sedimentation at the top of this unit
does not allow to trace the LGM and Tardiglacial.

SYSTEMATIC PALEONTOLOGY

Order Rodentia Bowdich, 1821
Family Dipodidae Fischer de Waldheim, 1817
Subfamily Sicistinae Allen, 1901
Genus Sicista Gray, 1827
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Fig. 4 - Sicista cf. subtilis MG Salet-
ta 1084) m/1. A) Occlusal
surface; B) distal view; C)
lingual view; D) mesial view;
E) buccal view.

Scale bars: 500 pm.

Sicista cf. subtilis

Remarks. The fossil remain referred to Sic-
sta ct. subtilis is a right hemi-mandible with first mo-
lar and m/2-m/3 alveoli containing fragments of
rOOts.

The Szista hemi-mandible from CG was found
in 2012 during the sieving of the sediments coming
from unit 3 of the “Saletta” stratigraphical succes-
sion.

The small mammal fauna belonging to the
same unit is characterized by species that testify the
presence of a mosaic habitat dominated by open lan-

dscape with exposed rock substrate, woodland and
bushy and wet areas.

Morphology and morphometry

Morphology. The m/1 is well preserved. The
wearing degree of the tooth is low. The occlusal
outline is convergent mesially to the labial side and
shows a prominent protoconid. This tooth pre-
sents five well-developed principal cusps, even if
hypoconid and protoconid are slightly higher. The
mesolophid is faintly shown and slightly visible; it
does not reach the labial margin of the tooth. The
posteroloph is low and well extended. There is not
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Fig. 5 - Compatison between the size of m/1 of two species of Sicista: S. betulina and S. subtilis. In the graph data from CG and other fossil spe-
cimens are included along with also currently Sicisza matetial. Oppliger and Becker (2010) do not report any measures of the 17 m/1
found in Va Tche Tcha population (north-western Switzerland), so inside the graph we draw a segment that combines the maximum,
the medium and the minimum value, given by the authors themselves.

additional cusp in the tooth (Fig. 4).

Compared to S. subtilis, the typical morpho-
logy of S. betulina teeth is generally characterized
by a more complicate dental structure. Oppliger
and Becker (2010) highlight as the teeth of §. be-
tulina reveal more complex crown morphology
than that of S. subtilis, and this complexity always
characterizes the talonid of the lower molar. But
it is important to remember that the detection of
the whole dental morphology is not always feasi-
ble, especially additional cusps, because they are
dependent by the state of preservation and the
wearing of teeth. In a morphological compari-
son between the two Sicista species it is possible
to make a successful distinction from a statistical
point of view, if the data set is large enough. In
fact, of the characters described by Oppliger &
Becker (2010) for Sicista betulina, some are also pre-
sent in S. subtilis. In the Quaternary deposits of
Va Tche Tcha, in north-western Switzerland one
hundred isolated teeth of Sicista betulina have been
found (Oppliger & Becker 2010), and among them
17 first lower molars. The authors highlight some
features on these lower first molars: I) presence
of an additional cusp between the entoconid and
the posteroloph (13 specimens out of 17), in any
case this cusp is present in the mesial part of the
entoconid (5 out of 17); II) all the m/1 display
a small concavity between the hypoconid and the
protoconid; III) the hypoconid is slightly promi-

nent in 13 specimens out of 17;IV) in 12 m/1 the
mesolophid is well developed.

No one of these characters has been obser-
ved in the CG specimen and for this reason it is
possible to demonstrate its greater affinity to S.
subtilis (Fig. 4).

Kalthoff et al. (2007) suggested another
morphological character to discriminate the two
European birch mouse species. The occlusal out-
line (at the labial side) of S. subtilis m/1 converges
anteriorly, showing a more prominent protoconid
and giving it a general shape much less rounded
and oval than S. betulina (Kalthoff et al. 2007:
Fig 5). This results in a deeper concavity between
hypoconid and protoconid, that is not present in
S. betulina. Based on Kalthoff et al. (2007) discus-
sion, the CG specimen shows a higher similarity
to S. subtilis.

Morphometry. Dimensions of m/1 (mm):
length = 1.12; width = 0.86.

As shown above, it is really hard to distin-
guish between the two Pleistocene European birch
mouse species, only based on to the teeth morphology.

For the extant species this problem can be
solved by considering the different dimensional
ranges of the two species (Niethammer & Krapp
1982; Kalthoff et al. 2007; Oppliger & Becker
2010). In fact, in modern species the teeth of S.
subtilis are, on average, larger than those of §. be-
tulina. 1t is hard to apply the same criterion to di-
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stinguish the Pleistocene representatives, because,
as observed in the populations of Sicista betulina of
Va Tche Tcha, during this period . betulina m/1
increased its size overlapping that of S. subtilis,
however, the latter shows a greater width. Moreo-
ver, we can point out that the dental size of the
specimens of species of Sicista, like other rodents,
shows a great variability due to different factors as
environment, climate, competition and predation
(Pucek 1982). The sizes of the CG specimen fall
within the range of variation of the present Roma-
nian S. subtilis reported by Pucek (in Niethammer
and Krapp 1982: 501-515) and about the group
of . betulina described by the same author. Fur-
thermore, the CG remain is larger than the single
remain of S. betulina from Lezetxiki cave (MIS 5,
Northern Spain) (Rofes et al. 2012) and closer to
the size of the coeval S. subtilis from Wannenkopfe
volcanoes (MIS 3, western Germany) (Kalthoff et
al. 2007). It is also comparable to the minimum
size of . subtilis reported by Mitev (2004) and co-
ming from the Holocene of Bulgary. However,
the CG remain is smaller than the single Holocene
specimen of S. subtilis reported by Chaline (1972)
from France. Comparing the CG specimens of §i-
¢ista to the population of S. betulina from Switzer-
land (Oppliger & Becker 2010) and to the coeval
population of S. betulina from France (Chaline
1972), they seem to have a slightly greater width.
The CG remain is larger than the single tooth of
S. betulina discovered in the coeval Broion Cave
(Zanalda 1995).

Fig. 5 clearly highlights the dimensional dif-
ferences between the two species of Siista: S. be-
tulina is considerably smaller than S. subtilis. It also
shows how the size of the m/1 of the CG Sicista
specimens falls perfectly within the group size of
S. subtilis.

Therefore, considering the dimensional fe-
atures of the CG remain, it can be referred to S.
subtilis. It is also interesting to note that the size of
CG remain falls in the lower end of variation of
the . subtilis range.

Conclusion

Based on morphology and morphometry, the
CG remain here examined shows a greater affinity
to S. subtilis and it is thus referred to . cf. subtilis.

However, the analysis being based on a single spe-
cimen, we prefer to leave the specific determination
open.

The presence of this continental steppe
dweller in the Caverna Generosa testifies to a con-
tinuum between the cold and the arid phase during
the Last Glacial Maximum for the whole Po valley
floodplain from the East to the West. In fact, du-
ring cold climate oscillations, the Po valley expan-
ded much further to the South due to the sea level
fall. This allowed large areas to emerge and connect
continental lands from the Dinaric Alps to the Mar-
che Apennines (Sala & Marchetti 2004). This crea-
ted a passageway for mammals coming from East,
such as small mammals rodents Microtus oecononius
(Pallas, 1776), Sicista betulina, and the large ones
pachyderms Mammmnthus primigenins (Blumenbach,
1799) and Coelodonta antiquitatis (Blumenbach, 1799)
(Gallini & Sala 2001; Sala & Marchetti 2004). It is
also important to underscore that neither the Arctic
tundra dwellers such as musk ox, Owibos moschatus
(Zimmermann, 1780), nor the steppe saiga antelo-
pe, Saiga tatarica Linnaeus, 17606, have ever reached
Italy despite their wide diffusion in mid-boreal Eu-
rope (Sala et al. 1992). The reindeer, Rangifer taran-
dus (Linnaeus, 1758), come from the West to reach
only the westernmost portion of Liguria; this cer-
vid was collected at the Balzi Rossi and Grotta dei
Fanciulli (Imperia) (Boule 1906; Palma di Cesnola
1983) and at Caverna degli Zerbi and in reworked
sediments of the Arma dell’Aquila (Savona) (B. Sala
pets. comm.), both recording the LGM.

By considering the first record of Siista cf.
subtilis hitherto examined, it is possible to conclude
that these faunal migrations reached not only some
Venetian areas and the southern Marche coming
from the North-East, but also the western part of
the Po valley, coming from the West

Moreover, if new discoveries in the Caverna
Generosa confirm our identification of Sicista subtilis,
the remains here examined would be the first record
in Italy and the third record in the whole of Western
Europe, in addition to coeval deposits of Gigny
(France) (Chaline et al. 1995) and Wannenkdpfe vol-
canoes (western Germany) (Kalthoff et al. 2007).
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