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Abstract: Thanks to a multidisciplinary project on Grotta Romanelli started in 2015 (director. R. Sardella, Sapienza, University 
of Rome), new dating and new stratigraphic interpretations of the deposit have allowed us to understand that the deposit is much 
more complex than G. A. Blanc believed, and much older.

In this context, thanks to the complete sieving of the sediment, it was possible to collect, for the first time, an abundant collec-
tion of small vertebrates. Among these, the most common are micromammals. This paper discusses the presence of a rare small 
mammal in the Italian stratigraphic sequences, Microtus (I.) brecciensis.

The occurrence of Microtus (Iberomys) brecciensis in the Middle Pleistocene layers of Grotta Romanelli (Lecce, Apulia) is 
documented here for the first time. The fossil sample is represented by three first lower molars (m1).

Microtus (I.) brecciensis lived in the Salento peninsula about 325 ky BP, in wooded environments with few open areas and 
significant water bodies, along with Hippopotamus cf. amphibius, Palaeoloxodon antiquus and Stephanorhinus hundsheimensis.
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Introduction

Italy is historically characterized by faunal renewals 
coming from the east, an example being the forms of the 
late Villafranchian renewal characterized by dispersals of 
species from east (Gliozzi et al. 1997, Sala and Masini 2007, 
Bona and Sala 2016, Iannucci et al. 2021, 2023, Sardella 
and Strani 2025). A very rare case is that represented by the 
scarce evidence of animal migrations coming from the west 
across the French Riviera. An example of such an “western” 
dispersal in Italy is the reindeer (Rangifer tarandus), which 
seems to reach the extreme western part of Italy during the 
last glaciation (Sala 2007). Among these passages of fauna 
from west, we have a group of very interesting and important 
animals from a palaeoenvironmental and chronological 
point of view: the Iberomys vole. Iberomys is a group of vole 

rodents whose origin is debated – it also seems plausible that 
they originated from the Iberian Peninsula (López-García et al. 
2015). The aim of this paper is to illustrate the presence of this 
species in the Middle Pleistocene layers of Grotta Romanelli 
(Lecce, Apulia), and to provide new data for understanding 
what kind of climatic and environmental conditions allowed 
dispersal from the west of these small mammals.

Grotta Romanelli

The site is a coastal cave located in the territory of the 
Castro municipality, at the southeastern edge of Apulia 
(Salento) (Lecce, southern Italy), facing the Adriatic Sea, 
with the entrance at about 7 m a. s. l. (Text-fig. 1).

The cave was discovered in 1874 by Ulderico Botti, who 
described an unconsolidated deposit that almost completely 
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filled the entrance of Grotta Romanelli, reporting only the 
presence of several vertebrate fossils in a breccia outside the 
cavity (Botti 1874).

In 1900, Paolo Emilio Stasi directed the first excavation 
activity in the cave, collecting a rich paleontological and 
archaeological record (Stasi and Regàlia 1904).

In 1914, Gian Alberto Blanc coordinated new fieldwork 
activities with a multidisciplinary approach. Thanks to the 
rigorous method applied by G. A. Blanc, Grotta Romanelli 
became a reference site for the archaeological and pale-
ontological study of the European Quaternary (Sardella et 
al. 2018, 2019).

In the 1960s the excavation activities were directed 
by L. Cardini, with the support of the Istituto Italiano di 
Paleontologia Umana (IsIPU; Blanc et al. 1962, Cardini 
1963, Cardini and Biddittu 1967).

The last excavation campaign coordinated by the Istituto 
Italiano di Paleontologia Umana took place in 1970, under 
the coordination of Pier Francesco Cassoli and Marcello 
Piperno (Piperno 1974).

In 2015, a new multidisciplinary project on Grotta 
Romanelli started under the coordination of Raffaele Sardella 
of Sapienza Università di Roma and with the permission 
of the Soprintendenza Archeologia Belle Arti e Paesaggio 
di Brindisi e Lecce (Conti et al. 2017, Giustini et al. 2018, 
Sardella et al. 2018, 2019, Calcagnile et al. 2019, Mecozzi 
et al. 2021a, 2022, 2024, Sigari et al. 2021, 2024, Pieruccini 
et al. 2022, Russo Ermolli et al. 2022, Muttillo et al. 2025).

The stratigraphy of the cave has recently been revised, 
after new excavation campaigns. Based on a recent litho-, 
morpho- and chrono-stratigraphical reassessment, supported 
by new U/Th dates, the chronology of the lowermost part 
of the deposit is now known to be significantly older than 
previously surmised (Pieruccini et al. 2022). From bottom to 
top, the following stratigraphic units inside the cave (named 

ISU) were recognized (Pieruccini et al. 2022; Text-fig. 2):
– ISU1 (formerly layer K, sensu Blanc 1920), made 

of marine rounded and subrounded polygenic limestone 
gravels, pebbles and boulders, with variable amounts of 
sandy-silty matrix, resting over the bedrock and related to 
a marine high stand. In this unit, limestone artefacts were 
recovered, associated with fire features and scarce faunal 
remains. Previously attributed to the Last Interglacial (MIS 
5e) (Blanc 1920, 1928), this unit is now ascribed to MIS 9 
(Pieruccini et al. 2022).

– ISU2 (formerly layers H and I, sensu Blanc 1920), 
consisting of layers of angular to subrounded coarse-
grained monogenic cemented limestone gravels, pebbles 
and boulders, with a sandy-silty matrix, covered by irregular 
flowstones. In this unit, lithics and faunal remains were 
recovered. According to the new U/Th ages, assessed as 
between 360 ± 87 ka and 218.8 ± 34 ka, ISU2 provided the 
oldest geochronological constraint for the whole succession, 
bracketed between MIS 9 and MIS 7 (Pieruccini et al. 2022).

– ISU3 (formerly layer G called “terre rosse” or “bolo”, 
sensu Blanc 1920), composed of clays and silts with 
variable amounts of fine to coarse-grained quartz sands. The 
sedimentary facies are typical of alternating and recurrent 
sheet-floods, and a lack of significant features associated 
with weathering or soil formation processes, such as cracks 
or other features related to biological activity. This unit 
yielded a consistent Mousterian limestone industry (Piperno 
1974, Spinapolice 2018) associated with a diversified 
vertebrate fauna (Mecozzi et al. 2024).

– ISU4 (formerly layer F, sensu Blanc 1920) is a roofspall 
made of monogenic limestone boulders and gravels, which 
is covered by a flowstone dated starting from 112.5 ± 1 ka 
(Pieruccini et al. 2022).

– ISU5 (layers A–E, called “terre brune”, sensu Blanc 
1920), consisting of thin to medium layered sands, silts and 

Text-fig. 1. a: Geographic position of Apulia. b: Satellite image view of Salentine Peninsula (south-eastern Apulia) with Middle and 
Late Pleistocene main cave deposits. c: Entrance to Grotta Romanelli opening into limestone cliff (red dot). Maps elaboration and 
photo by L. Forti (from Pieruccini et al. 2022).
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clays, rich in Upper Palaeolithic tools and faunal remains. 
According to recent 14C dating, this unit was dated between 
13.6 cal ka BP and 11.4 cal ka BP (Calcagnile et al. 2019, 
Sigari et al. 2021).

Material and methods

Interest in new research activities was started in 2015 
(Sardella et al. 2018) by the discovery of three complete 
m1, attributed to Microtus (Iberomys) brecciensis, from two 
different areas and stratigraphic levels of the Romanelli cave 
areas.

According to new stratigraphic analysis of the site 
(Pieruccini et al. 2022), the teeth could be attributed to 
Stratigraphical Units ISU1 (US2991) and ISU2 (US2983C 
and US1024) (Text-fig. 2), which date from around 325 ky BP.

The method used to collect these small remains was 
accurate sieving of the sediment with 1 mm mesh sieves.

The remains have been identified using a binocular 
microscope – the “Leica MZ 6” model – with a magnification 
from 6.3× to 40×. The measures and nomenclature used in 
the document are those proposed by Sala et al. (1994; Text-
fig. 3). The first lower molars were identified following 
Chaline (1972).

The distribution of the subgenus Iberomys in 
Europe and in Italy

Cuenca-Bescós and Laplana Conesa (1995, Cuenca-
Bescós et al. 1999, 2014) proposed to rise the subgenus 
Iberomys Chaline, 1972 to the rank of genus, an 
interpretation also followed by López-García et al. (2015), 

but not accepted by all zoologists (e.g., Fernandes et al. 
2019). In this paper, we prefer to use the original approach, 
considering Iberomys as a subgenus of the genus Microtus 
Schrank, 1798, because it seems to us to be the solution 
accepted by most zoologists, and the most conservative for 
the evolutionary development of the genus.

The subgenus Iberomys includes three species – two 
fossil (M. (Iberomys) huescarensis Ruiz Bustos, 1988 

Text-fig. 2. Summary of succession filling Grotta Romanelli and U/Th dates. Locations of sections (from Pieruccini et al. 2022: text-fig. 2b).

Text-fig. 3. Nomenclature and measuring methods used for 
first lower molars: ACC – anteroconid complex, AC – anterior 
cap, BRA – buccal reentrant angle, BSA – buccal salient angle, 
LRA – lingual re-entrant angle, LSA – lingual salient angle, 
PL – posterior lobe, TTC – trigonid-talonid complex T1–T7; 
a – length of anteroconid complex, c – width of opening of tri-
angles T4-T5, L – length, La – mean width of T4, Li – mean 
width of T5, W – width.



20

(Ruiz Bustos 1988) and M. (I.) brecciensis (GieBel, 1847)) 
and one living (M. (I.) cabrerae ThoMas, 1906). According 
to López-García et al. (2015), the subgenus Iberomys has 
evolved separately from other lineages of voles since its 
origins in the Early Pleistocene. The evolution of this rodent 
has a mediterranean origin, and especially in the Iberian 
Peninsula. The living M (I.) cabrerae is an endemism of the 
Iberian Peninsula (López-García et al. 2015).

M. (Iberomys) in Italy is rare, if compared to the data 
from Iberian Peninsula, and only the two extinct species 
were present and chronologically distributed from the late 
Biharian to the Toringian (Text-fi g. 5).

Chronological distribution of Microtus (I.)
brecciensis

The First occurrence of Microtus (I.) brecciensis is 
documented in Spain at Gran Dolina (TD8–9 = TD8b), 
around 608 ky BP, during the beginning of the Middle 
Pleistocene (Cuenca-Bescós et al. 2014). The most accurate 
fi rst Italian occurrence is the fossil remains from Isernia 
La Pineta, and dated around 610 ky BP (Sala and Masini 
2007). In Italy, Zoppega 2 (Verona, northern Italy) (López-
García et al. 2015) seems to be older than the Gran Dolina 
(TD8–9 = TD8b) and Isernia La Pineta sites, but the unclear 
stratigraphic situation does not allow us to be certain. 
Therefore, an origin close or a little older than 600 ky seems 
to currently be the most accredited.

The last occurrence of the taxon appears to be uniform 
throughout its distribution range, and occurs between the 
end of MIS 6 and the beginning of MIS 5e. In Italy, the last 
occurrence is reported in Grotta Paglicci (Foggia, Apulia), at 
the transition between MIS 6 and MIS 5 (Berto et al. 2013). 
In Spain and France, the species also disappears at that same 
time (Cuenca-Bescós et al. 2014).
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Text-fig. 4. Stratigraphic sketch of north sector of Lower complex 
(ISU1 and 2 sensu Pieruccini et al. 2022) of Grotta Romanelli 
(drawing F. Bona).
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Systematic palaeontology

Order Rodentia BOWDICH, 1821
Family Cricetidae FISCHER, 1817

Subfamily Arvicolinae GRAY, 1821

Genus Microtus SCHRANK, 1798
Subgenus Iberomys CHALINE, 1972

Microtus (Iberomys) brecciensis (GIEBEL, 1847)

1967 Microtus mediterraneus n. sp.; Chaline, p. 900.
2014  Iberomys mediterraneus (Chaline, 1967); Cuenca-

Bescós et al., p. 489.

Material. ISU1: m1 dex. US2991 Q.V100 – GR19-493 
(Text-fi g. 6c). ISU2: 2 m1 dex. US2983C Q.U99 – GR21-
501 (Text-fi gs 3, 6b) and US1024 Q.T89 – GR23-667 (Text-
fi g. 6a), see Table 1 for measurements.

Description. The fi rst lower molar of Microtus (I.)
brecciensis consists of a posterior loop, fi ve alternate triangles 
and an asymmetrical AC2. AC2 is buccally fl attened, with 
T6 largely confl uent with the anterior loop. The T4 and 
T5 are alternate. The salient lingual angles are more acute 
and longer than labial ones (Chaline 1967). The three teeth 
from Grotta Romanelli present all the typical morphological 
characteristics of the subgenus Iberomys described above. 
GR19-493 and GR21-501 show an incipient BRA4 not 
visible in GR23-667 (Text-fi g. 6). Abundant cement is 
present in the re-entrant angles. The enamel shows a positive 
diff erentiation. All the teeth belong to adult individuals.

The overall morphology of the tooth is “labio-lingual 
asymmetric”, as defi ned by Cuenca-Bescós and Laplana 
Conesa (1995). The T4 and T5 alternating allowed us to 
distinguish Microtus (I.) brecciensis from Microtus (I.)
huescarensis (López-García et al. 2015) (Text-fi g. 6), and 
to exclude for Grotta Romanelli teeth the attribution to 
Microtus (I.) huescarensis. The separation between Microtus 
(I.) brecciensis and Microtus (I.) cabrerae is not easy, but the 
Grotta Romanelli teeth seem to have salient and re-entrant 
angles that are less acute and developed than those described 
as typical for Microtus (I.) cabrerae (Cuenca-Bescós et al. 
2014).Therefore, according to the morphology and the old 

age stratigraphic levels (Pieruccini et al. 2022), it seems 
possible to attribute the Grotta Romanelli fi nds to Microtus 
(I.) brecciensis with good confi dence.

Text-fi g. 7 shows a dimensional comparison, for some 
metric parameters, between the fi nds attributed to Microtus
(I.) brecciensis from Grotta Romanelli and Grotta Paglicci 
(Apulia), and the Spanish and French ones. The Apulian 
fi nds display distinctive characteristics that will need to 
be carefully evaluated in conjunction with any new fi nds 
discovered in the coming years of excavation. At this stage 
of the research, based on only four teeth, three from Grotta 
Romanelli and one from Grotta Paglicci, it is diffi  cult to 
propose hypotheses for this possible diff erentiation.

Results and discussion

The new excavations of Grotta Romanelli started in 
2015 (Sardella et al. 2018) have allowed us to investigate 
in a modern way, both stratigraphic (Calcagnile et al. 2019, 
Pieruccini et al. 2022) and paleontological, the latter through 
a review of the historical collections (Mecozzi et al. 2021a, 
b, 2024) and work on the new fi nds discovered during the 
new research campaigns. Among the new work strategies 
introduced is the sieving of all the excavated sediment with 

1 m
m

a b c

Text-fig. 6. First lower molars of Microtus (Iberomys) brecciensis from ISU1–2 of Grotta Romanelli. a: US1024 Q.T89 – GR23-667 
(ISU2), b: US2983C Q.U99 – GR21-501 (ISU2), c: US2991 Q.V100 – GR19-493 (ISU1). Drawings and photos F. Bona.

Measurements
Grotta Romanelli

GR23-667 GR21-501 GR19 -493

L 2.82 2.78 2.74*

a 1.20 1.48 1.33

W 1.08 1.09 1.06

Li 0.65 0.66 0.67

La 0.40 0.39 0.36

A/L 42.70 53.27 48.61

La/Li 61.35 59.30 54.29

*tooth damaged

Table 1. Measurements of three m1s of  Microtus (Iberomys) 
brecciensis from Grotta Romanelli (in mm). See Text-fig. 3 for 
the meaning of abbreviations.
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a 1 mm mesh. Sieving of the ground allowed us to recover 
thousands of microvertebrate remains and invertebrate 
faunal remains. Among these thousands of finds, from 
ISU1–2 (Pieruccini et al. 2022) come three lower first molar 
teeth attributed to Microtus (I.) brecciensis.

In Italy, Microtus (I.) brecciensis, according to the faunal 
associations of the sites from which it comes, seems to have 
lived in mild climates associated with landscapes composed 
of open forest environments and waterways (López-García 
et al. 2015).

For example, at Isernia La Pineta, the environment where 
the Iberomys vole lived was characterized by the presence 
of wide-open spaces, where large herbivores found pasture, 
with grassy plants represented mainly by grasses and 
a  few trees. There were also more humid areas where the 
vegetation thickened (Sala 1996, Di Nucci et al. 2005, Thun 
Hohenstein et al. 2019). At La Polledrara di Cecanibbio 
(Rome) the environment was driven by the presence of 
a  fluvio-lacustrine system with marshes well developed 
(Anzidei et al. 2012).

At Grotta Romanelli, the presence in the ISU1–2 
(Pieruccini et al. 2022) of the large mammals like 
Palaeoloxodon antiquus, Stephanorhinus hudsheimensis, 
Hippopotamus amphibius, Bos primigenius and Dama sp. 
(Mecozzi et al. 2024) allows us to confirm the predilection 
of this arvicolid for warm environments, generally open but 
with humid areas – conditions that must have characterized 
the area in front of Grotta Romanelli around 325 ky BP.

On the other hand, the chronological distribution of 
Iberomys voles in Italy support a middle Middle Pleistocene 
age for the Lower deposits of Grotta Romanelli, as pointed 
out by Pieruccini et al. 2022 (Text-fig. 2).

Conclusions

Recent excavations coordinated by Sapienza University 
of Rome, thanks to the most careful investigation 
methodologies, which include fine mesh sieving of the 
sediment, have led to the discovery of small vertebrates, 
previously completely unknown, from a site of great 
importance for southern Mediterranean Europe – the 

Romanelli Cave. This first work on small mammal faunas 
of Grotta Romanelli describes a rare member of the Italian 
microtheriofauna, Microtus (I.) brecciensis, providing new 
information on the distribution and ecological preferences 
of the taxon.

– The first description of M. (I.) brecciensis from the 
Middle Pleistocene levels of Romanelli Cave is an important 
finding that provides information on the mobility of this 
rodent, and adds new data on the geographic distribution of 
this taxon during the second half of the Middle Pleistocene. 
Although the Romanelli Cave sample is rare, as the Italian 
sample in general is quite scarce, this finding allows us 
to extend its distribution range to the extreme south of 
the Salento peninsula, whereas previous knowledge of its 
distribution was limited to the Gargano Peninsula (northern 
Puglia, Paglicci Cave).

– The remains of large mammals associated with 
Microtus (I.) brecciensis such as Hippopotamus cf. 
amphibius, Palaeoloxodon antiquus and Stephanorhinus 
hundsheimensis (Mecozzi et al. 2024) allow us to understand 
how this rodent was linked, at least locally, to wooded 
environments with few open areas and significant water 
bodies.

– Chronologically, the presence of Microtus (I.) 
brecciensis in the Romanelli cave sediments before 300 ky 
BP highlights how the species, after its appearance around 
600 ky BP, spread over a large territory, which includes 
Spain, France and a large part of the Italian peninsula, up to 
the extreme south of Salento.
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