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ABSTRACT

Seven species of bats (Mammalia, Chiroptera) have been identified in the fossil assemblage
from the Grotta dei Pipistrelli (Sortino, Sicily, Italy): Rhinolophus ferrumequinum, R. euryale,
R. mehelyi, Myotis myotis, M. blythii, M. capaccinii and Miniopterus schreibersii. All the
recognized species are presently part of the Italian bat fauna; currently, they occur in Sicily
and probably still live in the cave today. In Sicily, fossils of Chiroptera are poorly known
and this work is the second study of a Pleistocene bats assemblage. In this paper, the first
instance of R. euryale in Sicily, and of M. myotis and M. blythii for the central Mediterranean
islands from Pleistocene are reported.

RESUMEN

Siete especies de murciélagos (Mammalia, Chiroptera) han sido identificadas en la
asociacion fésil de Grotta dei Pipistrelli (Sortino, Sicilia, Italia): Rhinolophus ferrumequinum,
R. euryale, R. mehelyi, Myotis myotis, M. blythii, M. capaccinii y Miniopterus schreibersii.
Todas las especies identificadas forman parte de la fauna italiana actual de murciélagos,
estan presentes en Sicilia y probablemente a dia de hoy habitan la cavidad. Los fésiles de
quirdépteros son poco conocidos en Sicilia, siendo éste el segundo estudio relacionado con
una asociacion de murciélagos del Pleistoceno. En este articulo se muestra, por primera vez,
la presencia en el Pleistoceno de R. euryale en Sicilia y de M. myotis y M. blythii en las islas
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Bat fossils are still poorly known in the world and
specifically in Italy: this work is the second study of
a Pleistocene bats assemblage in Sicily. The lack of
palaeontological interest in bats is probably due to the
bradytelic evolution of these flying mammals that makes
them almost useless for the biochrological studies. However,
Chiroptera are very useful for palaeoecological and
palaeoclimatic reconstructions (see Salari & Kotsakis 2011,
and references therein). A summary of the knowledge on
the bat findings from the Oligocene to the Quaternary in the
Italian region (including Maltese archipelago) was presented
by Tata & Kotsakis (2005), and afterwards updated by Salari
& Di Canzio (2009), Salari (2010) and Lanza (2012).

In this paper the preliminary analyses of the bat fossil
samples collected in the Grotta dei Pipistrelli (literally, Cave
of the Bats), located in the Natural Reserve “Pantalica, Valle
dell’Anapo e Torrente Cava Grande” (Sortino, Syracuse,
Sicily; Fig. 1A) are presented.

The Grotta dei Pipistrelli is so called because it hosts a
considerable number of bats (Caruso & Grasso 1996). The
karst cavity opens on a rocky wall overhanging the Calcinara
stream, about 10 m from the watercourse (Fig. 2), in the
Miocene “Calcari di Siracusa” formation (Grasso & Lentini
1982, Schiliro et al. 2002). The cavity has a sub-horizontal
development with a 7.3% WE average slope and it has been
explored for about 260 m (Fig. 1B), between the entrance
of the cave (234 m a.s.l.), to the left of the Calcinara stream,
and the ending point (253 m a.s.l.), where a thick layer of
detritus blocks the duct. At the entrance, the cave has a
large opening that quickly shrinks into a funnel that enters
into a first room. A gallery links the room to a large hall
called “Sala del Guano”, with a 15 m high vault consisting
of three domes, which currently host a huge bat colony. The
cavity continues with a series of galleries and small dome
halls, and it is interrupted in a large terminal hall, where it
ends in a duct enclosed by coarse detritus (Schiliro 2007,
Grasso et al. in press).
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GROTTA DEI PIPISTRELLI

N

Fig. 2 - Grotta dei Pipistrelli (Sicily, Italy): entrance of the cave (pho-
to by M.T. Spena).

Grotta dei Pipistrelli is mostly known for its large colonies
of bats, which by number and importance are among the
most numerous in Sicily, and it is the only cave, to date,
systematically monitored (Spena et al. 2013, Grasso et al. in
pres). Following the methodologies proposed by Agnelli et
al. (2006), in January 2012 a monitoring programme started
to identify the species, estimate the number of specimens
and their seasonality. The following taxa were observed:
Rhinolophus ferrumequinum, R. euryale, R. hipposideros,
Myotis myotis vel blythii, M. capaccinii and Miniopterus
schreibersii (see Spena et al. 2013, Grasso et al. in press).
Among them, M. schreibersii and the greats Myotis are
dominant, while the Rhinolophidae are the rarest. R.
mehelyi is presumably present in low number of specimens
(Caruso & Grasso 1996, Spena et al. 2013, Grasso et al. in
press). The maximum number of occurrences (taking into
account all the species together) was recorded in summer
(over 9,000 in July 2013), while in winter only a few hundred
specimens of the genus Rhinolophus were observed. The
finding of numerous juveniles in summer makes it possible
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to hypothesize that those of the Grotta dei Pipistrelli are
primarily reproductive colonies (Spena et al. 2013, Grasso
etal. in press).

In 1996 it was noticed that the walls of the talus
(particularly the right wall) had several ossiferous breccias
containing many small vertebrate remains (Aves, Rodentia,
Soricomorpha and mostly Chiroptera). The sediments close
to the right wall also contained small vertebrate remains, an
elephant tusk, attributable to Palaeoloxodon mnaidriensis,
and some bone remains of unidentified Cervidae. From
2014 to 2016, several campaigns on fossil remains collection
were conducted by the authors (particularly JDM, RG, MTS).
The research, authorized by the Regional Department of
Agriculture, Rural Development and Mediterranean Fisheries
of the Sicily Region, aimed to unveil the palaeoecological,
palaeobiogeographical, microclimatic and biochronological
information provided by the bat remains (and other
Vertebrate fossils) recovered in the fossil assemblage from
the Grotta dei Pipistrelli.

The sampling area, i.e. the right wall of the talus and
the soil close to it, was subdivided into 25 sections of 1
m, associated to a quoted line, in order to relate to depth
each collected specimen and each related sample of soil
and breccias. Each sample was identified with a progressive
number and recorded with its section coordinates and
depth. With the use of a laser scanner (Hokuyo URG-04LX-
UGO01), a geometric survey of the sampled cave portion
was conducted, to create a three-dimensional digital model
(using the “Blender” program) as near as possible to the real
shape (Fig. 3). The 21 specimens collected on sight at the
right wall surface were washed in water, rinsed and then
dried; the breccias (7 samples) were dissolved in acetic acid,
then filtered, using 1.60 and 0.63 mm sieves and washed
abundantly in water; 10 soil samples were sifted into water
in the laboratory and then dried.
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Among the specimens collected on sight there were
several complete or sub-complete skulls referable to Myotis
myotis vel blythii. Some mandibles and humeri could be
attributed to the same taxon and to R. ferrumequinum and
M. schreibersii.

Selected skeletal elements (maxillae, mandibles, humeri)
from the soil samples n. 23 and n. 25 (about 180 specimens)
were compared with osteological material, both fossil and
recent, stored in the Department of Earth Sciences of the
“Sapienza” University of Rome and in the Department
of Geological Sciences of the “Roma Tre” University.
Morphological and morphometric observations and the
dichotomous keys given by Felten et al. (1973), Sevilla Garcia
(1988), Niethammer & Krapp (2001), Salari (2004) and Lanza
(2012) were also consulted. In particular, the distinction
between the middle-sized rhinolophid species (R. euryale,
R. blasii, R. mehelyi and, eventually, R. birzebbugensis) was
focused on the morphology of upper canine, first and second
upper molar, anterior and posterior lower premolar (Sevilla
Garcia 1988, Lanza 2012, Salari et al. 2013) and the styloid
process of the humerus (Felten et al. 1973, Salari et al.
2013). The distinction between M. myotis and M. blythii was
performed mainly on the talonid of the third lower molar,
which is more reduced in M. myotis (see Topal & Tusnadi
1963, Mein 1975, Sevilla Garcia 1988, Salari & Silvestri
2015). The analysis was performed with a stereoscopic
microscope Nikon SMZ-U in the Department of Geological
Sciences of the “Roma Tre” University; measurements and
photographs were taken with a Leika DFC290 system using
the Leica Application Suite software.

The following species were identified (Fig. 4): R.
ferrumequinum, R. euryale, R. mehelyi, M. myotis, M. blythii,
M. capaccinii and M. schreibersii. Several very fragmented
elements were attributed to Rhinolophus euryale vel
mehelyi, to Myotis myotis vel blythii or to unidentified
Chiroptera. In the fossil bat assemblage from the Grotta dei
Pipistrelli all recognized species are still part of the Italian
bat fauna (Agnelli et al. 2006, Lanza 2012); they occur in
Sicily (Agnelli et al. 2008) and probably they are all species
still roosting in the cave today (Spena et al. 2013, Grasso et
al. 2013).

Fossil remains of the identified species are known since
Early or Middle Pleistocene in Italy (Tata & Kotsakis 2005,
Salari & Di Canzio 2009, Salari 2010, Lanza 2012). From
some samples collected in the ossiferous breccias on the
wall surface and from the soil sample n. 25 some mandibles
of Crocidura cf. sicula, Microtus (Terricola) ex gr. savii and
Apodemus cf. sylvaticus were found, micromammal species
that first occurred in Sicily in the San Teodoro-Pianetti Faunal
Complex, referred to the Late Pleistocene (Marine Isotope
Stages 4 and 3; see Bonfiglio et al. 2001, 2004). This Faunal
Complex also records the last occurrences of Palaeoloxodon
mnaidriensis (see Bonfiglio et al. 2001, 2004), and it probably
represents the lower chronological limit for the deposition
of the bone remains in the Grotta dei Pipistrelli.

R. ferrumequinum, R. mehelyi, M. capaccinii and M.
schreibersii were also found to occur during the Middle
Pleistocene of Grotta di Spinagallo (southeastern Sicily;
see Kotsakis & Petronio 1980). R. euryale, R. mehelyi,
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Fig. 3 - Grotta dei Pipistrelli (Sicily, Italy): 3D reconstruction of the
right wall of the talus (image obtained using “Blender” program by
C. Santoro); numbered cubes represent the pick points of speci-
mens collected on sight.

Fig. 4 - Grotta dei Pipistrelli (Sicily, Italy), Pleistocene: Rhinolophus
ferrumequinum a) right mandible; b) left humerus; Rhinolophus eu-
ryale c) right humerus; Rhinolophus mehelyi d) right humerus; e)
right mandible; Myotis blythii f) left mandible; Myotis myotis g) left
mandible; Miniopterus schreibersii h) right humerus; i) right man-
dible (photos by L. Salari). Scale bar: 2 mm. The distal epiphyses of
the humeri are oriented according to Felten et al. (1973).

M. capaccinii and M. schreibersii were found in remains
dating the Early and/or Late Pleistocene of Ghar Dalam
Cave (Malta; see Storch 1974). Additionally, in a few other
Sicily Pleistocene sites the generic occurrence of Myotis sp.
(Mangano & Bonfiglio 2005) or of undetermined Chiroptera
(Bonfiglio et al. 2001) were reported. Thus, this preliminary
study shows the first Pleistocene report of R. euryale in Sicily,
and of M. myotis and M. blythii in the central Mediterranean
islands.

The study of those fossil remains as well as the other
collected samples (collected on sight, sediment samples
and breccias), together with further analyses in the cave,
including radiometric dating, can increase our knowledge
on the taphonomy, chronology and palaeoecology on the
fossil bat assemblage from the Grotta dei Pipistrelli and our
understanding of ancient bat populations and the changing
environmental conditions.
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