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Abstract: The lignite deposits of Pietrafitta (Perugia, Central Italy) contain an association
of large mammals attributable to the Farneta Faunal Unit, Early Pleistocene (late
Villafranchian). Remains of Arvicolidae and Insectivora were recovered during the
excavation of skeletons of large mammals (e. g., Mammuthus meridionalis vestinus). The
presence of traces of digestion indicate that predation contributed significantly to the
accumulation of the remains. The arvicolid assemblage comprises the following taxa:
Mimomys pusillus, Microtus (Allophaiomys) chalinei and Microtus (Allophaiomys) cf.
ruffoi. The morphology of M. pusillus, which is the most abundant form, is comparable
to that found in early Biharian sites of eastern Europe (e. g., Chlum 6, HolStejn, V&elare).
Large-sized teeth of a single individual of Microtus demonstrate the presence of M. (A.)
chalinei. The Pietrafitta specimen represents the first find of this form outside the Iberian
peninsula. M. (A.) cf. ruffoi, the second species in terms of abundance, shows an
evolutionary level comparable to that of M. (A.) cf. ruffoi of Cava Pirro (southern Italy).
In general, the association indicates an early Biharian mammal age. The predominance
of Arvicolidae among the small mammals indicates the presence of open areas with a
tendency towards a cold climate in the local environment. This hypothesis is strengthened
by the presence of the giant deer Megaceroides obscurus within the association of large
mammals.
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I. INTRODUCTION

The lignites of Pietrafitta, used as fuel in the Thermoelectric Station of ENEL (the Italian
National Electricity Company), have been known in the literature since the second half of the 19th
century (AMBROSETTI et al. 1992a), and were used for domestic purposes even before that. Since
the first excavations started with the advent of excavations for industrial purposes before the First
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World War, numerous, mostly mammal fossils that have enriched many European museums and
private collections have been retrieved. In the 1960s, thanks to the interest of some miners at
Pietrafitta, especially Mr. Luigi BOLDRINI, the systematic collection and conservation of fossils
from the mine began. Since the 1980s, these remains have been stored in a special building in the
premises of the Enel mine, under the supervision of Enel and the Archaeological Superintendence
of Umbria. From 1986, researchers from the Department of Earth Sciences of the University of
Perugia have joined the workers of the mine. This collaboration has resulted in an increase in the
number of fossils retrieved thanks to the expert and continous follow-up of the lignite excavations
(GENTILI 1992).

The lignites of Pietrafitta are part of the lacustrine succession of the Tavernelle basin (Fig. 1)
which surrounds the high valley of the Nestore river. The deposition of the lignites took place
during the Early Pleistocene, probably as a result of tectonic movements that caused the elevation
of the delta of the Paleo-Nestore and the consequent formation of several small basins characterised
by stagnant fresh water facies (AMBROSETTI et al. 1989; Fig. 2 a-c).

The lignite lithosomes are made up predominantly of herbaceous species amongst which
specimens of Cyperaceae and Graminaceae have been recognized (AMBROSETTI et al. 1992b). The
plant remains were deposited in situ and fine strata of organic clays containing intraformational
clasts and molluscs locally interrupt the succession. The depositional picture suggests that the
lignite was deposited in a swampy area at the border of a lacustrine basin with fine clastic
sedimentation, characterised by abundant organic production (marshland) (AMBROSETTI et al.

1992b).
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Fig. 1. Map showing location of Pietrafitta.
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Towards the end of the Pleistocene, successive tectonic activities caused an uplift of the area,
with consequent capture of the waters and drying up of the basins, which became subject to an
erosive cycle (Fig. 2d).

Many remains of large and small mammals, together with other vertebrates, invertebrates and
macroflora, have been found in Pietrafitta.

The macromammals have been the subject of many studies which have identified the following
taxa: Mammuthus meridionalis vestinus, Stephanorhinus cf. hundsheimensis (MAZzA et al. 1993),
Equus sp., Leptobos aff. vallisarni (MASINI 1989), Megaloceros obscurus (ABBAZZI 1995; AZZA-
ROLI & MAzzA 1992), Pseudodama farnetensis (AZZAROLI 1992), Ursus etruscus (RUSTIONI &
MAzzA 1993), Panthera gombaszoegensis, Pannonictis nestii (ROOK 1995), Macaca sylvana-flo-
rentina, Castor plicidens, Oryctolagus etruscus.

These remains have made it possible to attribute the association to the Farneta Faunal Unit of
the latest Villafranchian (Early Pleistocene; AMBROSETTI et al. 1987; MASINI et al. 1990; MASINI
et al. 1995; TORRE et al. 1992).

The presence of some derived species characteristic of the latest Villafranchian, such as M.
meridionalis vestinus, S. cf. hundsheimensis and L. aff. vallisarni, together with a primitive
representative of the genus Megaceroides, indicates a faunistic change that preceded the events
that brought about a complete turnover at the end of the Villafranchian and beginning of the
Galerian (AZZAROLI 1983; AZZAROLI et al. 1988; TORRE et al. 1992).

The micromammal association has been discussed by MASINI & TORRE (1990) who reported
the presence of Microtus (Allophaiomys) pliocaenicus, Mimomys pusillus and Mimomys savini. In
a revision (MASINI & SANTINI 1991) the remains of Microtus (Allophaiomys) were referred to
Microtus (Allophaiomys) cf. ruffoi. The present work, which takes into consideration the most
recent finds, confirms the presence of M. (A.) cf. ruffoi and M. pusillus and identifies a new form
to Pietrafitta, Microtus (Allophaiomys) chalinei. The previous identification of M. savini has not
been confirmed. It is possible that the latter species was identified on the basis of the presence of
the same large M1/ that may belong to M. (A.) chalinei. The rodent association is referrable to the
early Biharian. The few remains of Insectivora found belong to a small species of Sorex (Sorex
sp.) and to Talpa sp.

Recently, the occurrence of the eider duck, Somateria sp., has been noted (CASSOLI personal
communication).

A study of the pollen association (LONA & BERTOLDI 1972; BERTOLDI 1990) in the peaty-clay
sediments that underlie the lignite shows the disappearance of Taxodiaceae. The authors defined
this event as the "Tiberian boundary" and assigned it to the transition from the Pliocene to the
Pleistocene.
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II. THE RODENT FINDS

The arvicolids were obtained from three sites of the mine at different times; the "Miniera
Vecchia", "Poderetto" and "Poderone" (Fig. 3). They were generally found associated with larger
mammals and only rarely isolated in the lignite.
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Fig. 3. Map of the Pietrafitta mine showing the three sites of lignite extraction: "Miniera vecchia", "Poderetto"
and "Poderone". (a) Areas where arvicolids were not found; (b) areas where arvicolids were found. The
line (A-B), refers to Fig. 4.

In the Miniera Vecchia, the search for micromammals began in 1986 and ended in 1987 when
the lignite was practically exhausted. Remains of M. (A.) cf. ruffoi and M. pusillus come from both
the central and top parts of the deposit (6 m thick; Fig. 4) associated with the skeletons of large
mammals (elephants, cervids, bovids).

From the small "Poderetto" area of the mine (operational from 1986-1993), a few remains of
M. pusillus and M. (A.) cf. ruffoi, were recovered at the bottom of the plant deposit (4 m thick)
together with a skeleton of L. aff. vallisarni. Other remains of Microtus were found at the top of
the lignite bed (Fig. 4).
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Fig. 4. Distribution of the lignite deposits along the line A-B shown in Fig. 3. (a) Lignite bed; (b) overlying
soils constituted mainly of lacustrine clays. The distribution of the arvicolids inside the three lignite sites
which are subdivided into three parts, low, middle and high, is shown on the sides of each profile.



