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Abstract. In the present work the arvicolid fauna from the early Pleistocene deposits of the
Colle Curti site is revised. This study allows us to report the occurrence of Pliomys lenki, a
new taxon for the early Pleistocene of Italy and to review the systematic position of Mi-
crotus previously related to Microtus (Allophaiomys) gr. ruffoi. The teeth of Microtus
here attributed to M. (Allophaiomys) sp. are characterised by a mixture of primitive and
derived features. As a matter of fact, the low development of the anteroconid complex as
compared to the other late M. (Allophaiomys) is associated with a microtine differentia-
tion of the enamel. At present, taking into account the scarcity of this sample, it is not pos-
sible to give this vole a precise specific systematic position, though the association of the
characters mentioned above and the morphology of the anterior cap, may suggest that this
form is a very primitive representative of the lineage of Microtus (Pallasiinus) ratticepoi
desoeconomus. The findings of Pliomys lenki, a common species in the sediments of the
middle Pleistocene, strengthens the distinctiveness of the Colle Curti assemblage relative
to the older late Villafranchian-carly Biharian local faunas of Italy. The occurrence of Mi-
crotus (Allophaiomys) sp. linked to the M. oeconomus group allows us to place the fauna
close to the early/late Biharian transition.
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[. INTRODUCTION

The mammal assemblage of Colle Curti (Fig. 1), coming from a horizon located within a
fluvio-lacustrine succession, has been the object of numerous studies in particular as regards the
large mammals (BORSELLI et al. 1988; FICCARELLI & MAZZA 1990; FICCARELLI & SILVESTRINI
1991; TORRE et al. 1992; GLIOZZI et al. 1997, MASINI et al., 1995). The co-occurrence of Megacer-
oides verticornis with a rhinoceros referred to Stephanorhinus cf. S. hundsheimensis (TORRE et al.
1996) which shows a close affinity with the typical form of the middle Pleistocene, and an advanced
form of the small sized cervid Pseudodama (COLUCCI et al. in progress), allows to refer this local
fauna to the beginning of the Galerian mammal age (MASINI et al. 1995). The faunal assemblage
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Fig. 1. Location of Colle Curti site. Scale is 100 km.

also includes very abundant remains of Hippopotamus antiquus, (MAZZzA 1996) and scarce finds in-
dicative of a Villafranchian affinity such as Leptobos sp., Ursus cf. U. etruscus, Canis (Xenocyon)
Jalconeri. Palacomagnetic investigations (TORRE et al. 1996; COLTORTI et al. in press) have re-
vealed that the fossiliferous sediments lie at the base of a short normal episode falling within a nega-
tive interval. Basing on the characters of the fauna, the normal event has been interpreted as the
Jaramillo subchron.

In the present work the arvicolid remains already studied by previous authors and the material
resulting from more recent screen-washing of sediment are considered. This analysis allows us to
review the systematic position of the remains of Microtus (Allophaiomys), and to report the occur-
rence of Pliomys lenki.
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II. SYSTEMATICS

Rodentia BOWDICH, 1821

Arvicolidae GRAY, 1821
Microtus (Allophaiomys) KORMOS, 1932
Microtus (Allophaiomys) sp.

M aterial 2right M/I,two fragmentary right M/1, 4 right M1\, 5 left M1\ (Fig. 2).

The values of the measurements and of the morphological indices of M/1s according to the
scheme of VAN DER MEULEN (1973) are reported in Table 1.

Fig. 2. Microtus (Allophaiomys) sp.. 1) right M/1; 2) right M/1; 3) left M1\; 4) Fragmental right M\1; 5) Fragmental right
M\L. The scale is 1 mm.

Table |

Measurements (mm) and indices of M/1s (see Plate 1, figs. 1,2,5) of Microtus (Al-
lophaiomys) sp. from Colle Curti. Legend: L= total length, a=length of ACC,
b=pinching between anterior cap (AC2) and pitymyoid rhomb, c= pinching of
pitymyoid rhomb; w= width of pitymyoid rhomb, d=width of enamel free arca

[ [
Taxa 15 a b G w d A/L B/W C/W
1 2.62 1.08 0300 ] 019 1.02 0.63 4122 2941 18.62
2 2.60 1.09 0250 ilu> 021 | 093 0.59 41.92 26.88 22.58
3 = 0.96* 1 025 0.16 0.88 £ e 28.40 18.18

* estimated measurement
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D es.criptio n Themolarsareunrooted with abundant crown cement. All M/1s show
a consistent morphology of ACC (which is not very developed, see tab. 1), with confluent triangles
T4 and T5 and with a relatively large neck. On the lingual side a shallow LRA4 and an incipient
LSAS occur, while on the buccal side the AC2 has a smooth outline with a shallow BRA3. On
medial-labial side a wide enamel free area occurs. Except for the last character these features
closely resemble one of the common morphotypes within the species Microtus (Allophaiomys) plio-
caenicus and M. (4.) cf. ruffoi (e.g. morphotype “pliocaenicus” of Deutsch Altenburg population in
RABEDER 1981 and of Betfia IX population in TERZEA 1988; morphotype “c” of M. (4.) pliocaeni-
cus in VAN DER MEULEN 1973; morphotype 2 of M. (4.) cf. ruffoi in MASINI & SANTINI 1991). The
M/1s are characterised by a faint microtine pattern of enamel differentiation, as is also confirmed by
the values of the SDQ index (103-84, LIPP1 1997) computed on the two complete M/1s. This index,
introduced by HEINRICH (1978) to quantify the evolutionary trend of changes in the enamel thick-
ness within the genus Arvicola, provides a mean estimate of the relative thickness of the posterior
cutting edges expressed as a percentage of the corresponding anterior edges, and proves to be useful
for characterising also the enamel pattern of Microtus populations (see REKOVETS 1990).

Discussio n Thesystematicposition of the forms referred to the subgenus Allophaio-
mys has been widely discussed (see AGUSTI 1991; BRUNET-LECOMTE & CHALINE 1991; REPEN-
NING 1992; MARTIN 1995) and is far from being clarified. The evolution of A/lophaiomys involved
the differentiation of many parallel lines that show a semi-independent evolution of characters start-
ing from the early Pleistocene, and the recognition of the relationships among the species which
have been identified during this evolutionary phase is a difficult task, because of prevailing synple-
siomorphies (cf. also MARTIN 1995).

The remains of Microtus from Colle Curti have been referred to M. (4.) gr. pliocaenicus by FiC-
CARELLI et al. (1990). Subsequently, MASINI & SANTINI (1991) showed that, for what concerns the
morphometric characters of the anteroconid complex (according to the scheme of VAN DER
MEULEN 1973), these remains fall within the field of variability of M. (4.) ruffoi (type population
from Cava Sud, North Italy; PASA 1947) and of M. (4.) cf. M. (A.) ruffoi from the late Villafranchian
localities Pirro Nord (South Italy; MASINI & SANTINI 1991) and Pietrafitta (Central Italy; GENTILI
et al. 1996). The same authors also suggested that this vole could be phylogenetically linked to M.
(A.) burgondiae. Indeed, the feeble microtine differentiation of the enamel of the M/1s from Colle
Curti distinguishes them from those of the above mentioned localities. The samples from Cava Sud,
Pirro Nord and Pietrafitta are, in fact, characterised by a weak mimomyan pattern (SDQ>100, LIPpI
1997; MASINI et al. 1997). SDQ values comparable to those of Colle Curti are found for instance in
M. (4.) burgondiae and M. (A.) nutiensis (SDQ= 90.08 and 85,58, LippI 1997) from Monte Peglia
(Central Italy; VAN DER MEULEN 1973) where this feature is associated to a more complex and elon-
gated ACC. In fact, one of the striking characters of the teeth from Colle Curti is the very short
ACC, which is significantly less elongated than that of Microtus from localities of approximately
the same age or even older (Table 1I): Microtus (A.) nutiensis and M. (A.) burgondiae from Mas
Rambault, Les Valerots (CHALINE 1972), Microtus (A.) superpliocaenicus from Deutsch Altenburg
4A (RABEDER 1981), Microtus thenii from Untermassfeld (MAUL 1990a). The M. ratticepoides-
oeconomus lineage, which NADACHOWSKI (1982) lumped in the single species M. oeconomus, 1s
characterised by the shortest ACC (MAUL 1990a; MAUL et al. in press) among the various lineages
and species occurring during the middle to late Pleistocene of the European regions, with the excep-
tion of the endemic Iberian species M. (4.) chalinei (Atapuerca site, CUENCA-BESCOS et al. 1995).
Furthermore, the simple ACC morphology characteristic of M. (Pallasiinus) gr. ratticepoides-
oeconomus can be easily reconnected to the Colle Curti M/1s, and the peculiar association of primi-
tive (ACC morphology and low A/L) and derived (microtine differentiation, wide enamel free area
of AC2) features in these specimens, is to be expected in a primitive representative of the oecono-
mus group of that age.

The occurrence of a primitive new species related to M. ratticepoides, named M. eoratticeps,
has recently been reported by PAUNOVIC & RABEDER (1996) from the middle early Pleistocene lo-
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cality Tatjina draga, in Croatia. Judging from the picture of the holotype, this species is character-
ised by a developed LRA4, an incipient BRA5, and by primitively confluent triangles T4 and T5.
These features are associated to a microtine enamel pattern. The A/L index shows a very large vari-
ability, ranging from 39.3 to 52.3 with a mean value of 45.53. The cited characters of the holotype,
in agreement with its chronological position, would suggest to take in consideration also the possi-
bility that these remains belong to, or are closely related with M. (4.) burgondiae. However, the ex-
tremely wide range of A/L index, could also indicate that this sample is actually composed by
specimens belonging to two different species.

The possibility that the vole of Colle Curti is related to the burgondiae species can be denied be-
cause of its lower A/L value, smaller size and the less developed LRA4.

Among the older populations referred to M. gr. ratticepoides-oeconomus, that of Karaj-Dubina
(Ukraine, MARKOVA 1982, 1990) shows some intermediate morphology between the sample of
Colle Curti and those of the typical ratticepoides from the late Biharian (e.g. Voigtstedt, West Run-
ton), in having a derived condition with not confluent triangle T4-T5 associated to a primitive not
developed LRA4. According to MARKOVA (1990) the fossils come from sediments with a reverse
magnetisation below the Brunhes-Matuyama boundary, and therefore they can be confidently con-
sidered younger than the Colle Curti fossil bearing horizon. Though the A/L index of this popula-
tion has not been reported, it appears slightly more advanced than that of Colle Curti. Closed
triangles T4-T5 and a well developed LRA4 occur in populations of M. ratticepoides from early
middle Pleistocene localities as well, as indicated by the type specimen from West Runton (HINTON
1926), the sample from Kozi Grzbiet (NADACHOWSKI 1985) in Poland, and that from Voigtstedt,
(MAUL 1990a) in Germany. For the latter population MAUL (1990a) gives a mean A/L value of
45.90, which is comparable to that of Somssich-hegy (A/L=46,77) in Hungary (JANOSSY 1986,
1990), which the same author considers slightly less derived.

Thought the morphology of ACC of the remains of Colle Curti, taken singly, is common for its
primitive features to many species of M. (Allophaiomys) (e.g. pliocaenicus, ruffoi, burgondiae) its
consistent occurrence together with the microtine pattern of enamel differentiation in a sample com-
ing from sediments correlated to the Jaramillo subchron, suggest that this vole could be related to
the most primitive representatives of the M. ratticepoides-oeconomus lineage. Therefore, it would
be worth considering this vole as a new species but, since the sample is too scarce in order to ex-
haustively illustrate and to test the intraspecific variability of the population, we prefer not to assign
to it a more precise systematic position at the specific level.

However, the occurrence of Microtus (Allophaiomys) sp. at Colle Curti is a further confirmation
that during the late part of the early Pleistocene, Microtus was represented in Europe by several
lineages characterised by different evolutionary stages.

The forms belonging to the phyletic lineage of M. ratticepoides-oeconomus, are well docu-
mented in the Central Europe sites where their occurrence is connected to tundra and forest-tundra
like environments (NADACHOWSKI 1982; GROMOV & POLYAKOV 1992). In Italy the presence of
this group has been reported only for the late Pleistocene at Northern Italy localities (BARTOLOMEI
etal. 1977, SALA 1990). However, the occurrence of arvicolids with palaeoarctic affinity during the
early middle Pleistocene is not a novelty for the Italian regions, as indicated by the finds of Prolagu-
rus pannonicus and (?) Predicrostonyx (KOTSAKIS 1988; KOTSAKIS et al. 1992) at the middle Gale-
rian site of Fontignano (Ponte Galeria, Rome).

Pliomys MEHELY, 1914
Pliomys lenki (HELLER, 1930)

Nomenclatorial remark s TERZEA(1983)hasrecognised that Pliomys
lenki HELLER, 1930 and P. coronensis MEHELY, 1914 are conspecific; the distinction between the
two species, based mainly on the occurrence of a bifid root in the M1/ of coronesis has not been con-
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sidered sufficient for a separation at the specific level. However, this conclusion does not seem to be
accepted by TERZEA (1996) herself nor by other authors (cf. FEJFAR & HEINRICH 1990) since in re-
cent works the name /enki continues to be used. In this paper we maintain the denomination lenki
waiting for a further clarification on this topic.

M aterial Left M/l (juv.), left M/1 (missing of the anterior part of the anteroconid com-
plex); left M/3 (juv.), right M/3, right M2/, left M3/ and right M3/ (Fig. 3). Measurements are re-
ported in Table II.

Descriptio n Themolarsarerooted, without cement and with a microtine differen-
tiation of the enamel; the triangles are slightly confluent. The complete M/1 shows a low degree of
wear, open roots and well visible 4th buccal and 5th lingual re-entrant angles, which extend till
about middle height of the crown. The height of the hyposinuid (the posterior labial sinuid, Hsd ac-
cording to RABEDER 1981), which provides a measure of the hypsodonty in arvicolids with rooted
molars, agrees with the values of early and middle Pleistocene populations of Europe (e.g. Betfia-V,

5b

Fig. 3: Pliomys lenki 1) left M/1; 2) fragmental left M/1; 3) right M/2; 4) left M/3; 5) left M2\; 6) right M2\. With a and b are
mdl]cated the occlusal and labial side, respectively. Vertical scale for labial side, horizontal scale for occlusal side. Scales
are 1 mm.
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Table II

Comparison of the anteroconid elongation (A/L) among various Microtus popu-
lations from early and middle Pleistocene European sites. Legend:1 — Colle Curti,
present work, 2 — Betfia-IX (TERZEA 1988); 3 — Cava Sud (MASINI & SANTINI 1991);
4 — Monte Peglia (MASINI & SANTINI 1991); 5 — Deutsch Altenburg 4 (RABEDER
1981); 6 — Atapuerca, level TD3 (CUENCA-BESCOS ef al. 1995); 7 — Untermassfeld
(MAUL 1990a); 8 — Voigtstedt (MAUL 1990a).

Taxa n range mean
Microtus (Allophaiomys) sp." 2 41.22-41.92 2 4157
M. (4.) pliocaenicus® i 242 38.10-48.00 4332
M. () ruffor® 66 | 40204741 ; 43.93
M. (A) /m/'gom//ae(’” | 187 42.62—59.52 46.46
M. (A) nutiensis® 1 i Pl AR LN Hole0 00 o) 610
M. (/?,)7.}71/161‘/)//{)(,‘(16/1I(,'I[.V(5) ! : 10 44.30-47.30 44.80
M. (4) chalinei® ! 42.00 42.00
M. gregaloides® o 49.00-54.00 51.00
M. thenii™ 7 T 44.07-52.38 48.82 B

Chiscau, TERZEA 1983, 1989; Sackdilling, Erpfingen 3, Holstejn, Kozi Grzbiet, BARTOLOMEI et al.
1975; NADACHOWSKI 1985). These data suggest that this feature has not, or has been very slightly,
involved in the evolution of this taxon.

The second M/1 shows an intermediate wear; the sinuous line reaches the occlusal surface, pro-
ducing the enamel free area on the labial side of the posterior lobe. In the complete M/1 the typical
“agrestoid” morphology is evident, in opposition to the “nivaloid” morphotype which characterises
the lineage of Pliomys episcopalis.

Discussio n Thesample of Pliomys lenkifrom Colle Curti represents the oldest rec-
ord of this species in Italy, and corresponds to an early phase of the dispersal of this taxon in the
European regions. The occurrence of this species at Colle Curti represents a new datum, since it was
previously known from faunas referred to the early Toringian (e.g. Isernia, SALA 1983).

The first occurrence of Pliomys lenki in Europe dates from the early Pleistocene; the oldest re-
mains are in fact associated with Mimomys and Microtus (Allophaiomys) pliocaenicus. In Romania
it occurs at Betfia-V together with Mimomys savini, M. pusillus and M. (A.) pliocaenicus (TERZEA
1983; FEJFAR & HEINRICH, 1990). It is associated with Mimomys savini, Microtus (Allophaiomys)
nutiensis and M. (A.) burgondiae (CHALINE 1972) in France at Les Valerots, and occurs in other
European localities characterised by similar arvicolid assemblages (BARTOLOME] et al. 1975; cf.
MAUL 1990b; NADACHOWSKI 1985, 1990).

During the following phases of the middle Pleistocene this specie reaches a very wide geo-
graphical range, extending from the republics of the Russian federation (e.g. Moldova, Ukraine, cf.
BARTOLOMEI ef al. 1975) to Spain (BARTOLOMEI et al. 1975).

In Central-Eastern Europe P. lenki disappears during the late part of the middle Pleistocene
(BARTOLOMEI et al. 1975, RADULESCU & SAMSON 1985; TERZEA 1993, 1994), while in su southern
regions as Spain (Lezetxiki; CHALINE 1970; BARTOLOMEI et al. 1975; Cueva de la Corihuela,
Cueva Hora, Cueva Millan, cf. ALVAREZ et al. 1992) and Italy, it persist as a relict form (P. lenki re-
lictus, BARTOLOMEI et al. 1975) till the early Wiirmian Pleniglacial. In Italy the more recent find-
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ings come from the Mousterian levels of Grotta S. Leonardo (BON et al. 1991), and Ponte A di Veja
(BARTOLOMEI & BROGLIO 1976; SALA 1990; BON et al. 1991; cf. FERRARIS et al. 1990).

III. CONCLUSIONS

Despite the low number of species recovered and the fragmentary state of the remains, the local
fauna of Colle Curti represents an important point of reference which characterises the succession
of the Italian mammal assemblages during the late early Pleistocene. As a matter of fact it docu-
ments the faunal renewal at the beginning of the Galerian Mammal Age, as testified by the occur-
rence of the deer Megaceroides verticornis. The occurrence of Pliomys lenki, previously known in
Italy from faunas referred to the early Toringian, strengthens the value of this locality for defining
the beginning of the Galerian unit. The more advanced character of this assemblage relative to those
of the latest Villafranchian (e.g. Farneta and Pirro faunal units) is moreover testified by the occur-
rence of Microtus (Allophaiomys) sp., which may be considered a form connected to the evolution-
ary lineage of Microtus (Pallasiinus) ratticepoides-oeconomus, and therefore indicative of the late
carly Biharian (according to FEIFAR & HEINRICH 1990).

Table I1I

Measurements (mm) of M/1s (see Fig. 3, Figs. 1 and 2) of Pliomys lenki from
Colle Curti. Legend: L=occlusal length, W= maximum width, Hsd= height of hypos-

inuid
} [ o I
Taxa L % Hsd |
- i : @33) L e s
\ 2 | — L 0.94 ehrty R il
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