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Abstract. The filling of a karstic cavity near the town of Varshets (Prebalkan region, North
Bulgaria) yielded at least 37 species of small mammals (insectivores, bats, lagomorphs,
and rodents). The palaeoecological analysis shows that the assemblage is suggestive of a
relatively humid and mild climate and a mosaic landscape with forests and meadows pre-
vailing over the typical steppe vegetation. The extremely abundant and fairly well-
preserved fossil remains of six vole species are described in detail. Special attention is
paid to their evolutionary level within the context of the main evolutionary trend during
this time — an increase in the hypsodonty of the molars. One new species, Clethrionomys
primitivus n. sp., which represents the most primitive evolutionary stage within the genus,
is described. On the basis of the arvicolid assemblage it is suggested that the age of the
fauna is late Pliocene (MN 17 zone).
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I. INTRODUCTION

In spite of the progress made during the last decades, the Pliocene small mammal fauna of the
central territories of the Balkan peninsula is still poorly known. The main part of evidence comes
from the Mediterranean areas of the peninsula (DE BRUIN & VAN DER MEULEN 1979, VAN DER
MEULEN & VAN KOLFSCHOTEN 1986, SEN & LEDUC 1996). In this respect the recently discovered
paleontological locality Varshets is of particular importance, especially when taking into account
its richness (number of remains, number of taxa) and the good state of preservation of the bone ma-
terial. So far, numerous taxa of birds (BOEV 1995, 1997) and large mammals (SPASSOV 1997a, b)
have been recognized and described. The present study reports the first data on the extremely rich
small mammal fauna. The vole remains are described in greater detail since they provide the most
important evidence of the age of the locality.
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II. MATERIAL AND METHODS

The described fossils were found in the reddish clay sediments filling an old karst pot-hole ex-
posed by ancient quarying on the southern slope of Gradichte hill. This hill (about 400 m above sea
level) rises in the basin of the rivers of Botunia, Schugavitsa, and their affluents. It is situated about
6 km north-east of the town of Varshets, near the village of Dolno Ozirovo (43°13’ N, 23°17° E) (Fig.
1). The bone bearing deposit consists of a yellow-reddish weathering residue of the limestone in
places cemented by calcite. The sediment contains a small amount of fine, eroded, limestone rubble.
The upper part of the sediments in the area near the fissures of the northern wall of the karst pothole

(Fig. 2) was covered by fine laminated hidrothermal deposits.
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Fig. 1. Geographical situation of the locality. 1 —road; 2 — river; 3 — contour of 500 ma. s. 1;4-500ma.s.1.;5-vil-
lage; 6 — locality.

During the field seasons of 1989 and 1990 a great amount of sediment was washed through
screens (mesh size 0.8 mm) and numerous bones of small vertebrates were collected. Later
(1991-1992) Dr. Z. BOEV collected further material, but unfortunately it was obtained by dry siev-
ing (mesh size 2 mm), (BOEV 1995) so the smaller bones and teeth may have been lost. This material
was kept separately and is used in the taxonomic part of the study only, while the quantitative pa-
laeoecological analyses were based on the sample obtained by the wet sieving.

The list of species and their quantitative representation (number of molars, obtained by washing,
in brackets) is as follows: Erinaceus samsonowiczi SULIMSKI, 1959 (5), Desmana cf. polonica
PASHKOV et TOPACHEVSKY, 1990 (3), Talpa cf. csarnotana KRETZO1, 1959 (34), Scalopoides cf.
copernici (SKOCZEN, 1980) (3), Quyania polonica (SKOCZEN, 1980) (2), Sorex minutus LINNAEUS,
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1766 (117), Sorex sp. (size of S. runtonensis HINTON, 1911) (69), Petenyia hungarica KORMOS,
1934 (135), Mafia cf. csarnotensis REUMER, 1984 (132), Asoriculus cf. gibberodon (PETENYI,
1864) (531), Beremendia fissidens (PETENYI, 1864) (357), Rhinolophus cf. lissiensis (MEIN,
1964) (13), Rh. cf. macrorhinus TOPAL, 1963 (43), Myotis cf. blythii (TOMES, 1857) (6), Myotis cf.
schaubi KORMOS, 1934 (60), Myotis cf. delicatus HELLER, 1936 (6), Myotis cf. exilis HELLER, 1936
(9), Myotis ostramosensis TOPAL, 1983 (5), Plecotus cf. crassidens KORMOS, 1930 (3), Vespertilio
sp. (1), Hypolagus brachignathus KORMOS, 1934 (45), Myomimus sp. (2), Myoxus cf. sackdillin-
gensis (HELLER, 1930) (4), Micromys cf. praeminutus KRETZOI, 1959 (16), Sylvaemus cf. flavicol-
lis (MELCHIOR, 1834) (33), Sylvaemus sp. (3), Rhagapodemus frequens KRETZOI, 1959 (2),
Nannospalax sp. (15), Estramomys simplex JANOSSY, 1969 (3), Allocricetus bursae SCHAUB, 1930
(9), Clethrionomys primitivus n. sp. (362), Cseria opsia RABEDER, 1981 (21), Borsodia petenyii
(MEHELY, 1914) (10), Mimomys pliocaenicus FORSYTH MAJOR, 1902 (335), Mimomys reidi HIN-
TON, 1910 (304), Mimomys stenokorys RABEDER, 1981 (181).

The material is housed in the Institute of Zoology, Sofia.

The terminology of different parts of the vole molars is, according to various authors, summa-
rized in ESTEBAN-AENLLE & LOPEZ-MARTINEZ (1987). Six cranial, two mandibular, and eight mo-
lar measurements were taken. Skull: Io — Least interorbital width; D — Length of diastema; IFL —
Length of incisive foramen; APW — Anterior palatal breadth — between LSA1 of M1/’s; PPW — pos-
terior palatal breadth — between LSA3 of M3/’s; aUR — alveolar length of upper molar row; cUR —
coronar length of upper molar row. Mandible: aLR — alveolar length of lower molar row; cUR — co-
ronar length of lower molar row; HMd/M/1 — height of the horizontal mandibular ramus under M/1.
Molar measurements: L — Length and W — width (posterior for lower molars or anterior for upper
molars) of occlusal surface (cf. RABEDER 1981, p. 43, Abb. 28), BCL - basal length (anterior-
posterior) of the crown — maximum length (near the crown base), measured buccally and perpen-
dicularly to the previous measurement; Hhsd — height of the hyposinuid; Hhsld — height of the hy-
posinulid; Has — height of the anterosinus; Hps — height of the protosinus,(these heights were taken
according to RABEDER (1981, p. 46, Abb. 30), on unworn molars only); LACC —length of anteroco-
nid complex, (cf. VAN DER MEULEN 1973). The following indices have been calculated: RABEDER’s
(1981) indices “HH” and “PA” were employed for evaluating the evolutionary level; the ratios
HH/BCL and PA/BCL for unworn or slightly worn molars was used as a measure of hypsodonty.

III. SYSTEMATIC DESCRIPTION

The species determination of isolated vole molars, other than M/1 and partly M3/, is sometimes
difficult. On the other hand, the analysis of the M/1-assemblage indicates that only four vole species
predominate in the locality. Moreover, each of these species is represented by numerous well-
preserved complete molar rows. These circumstances allow recognition of characters useful in spe-
cies determination of isolated molars, other than M/1 and M3/.

The isolated molars of Mimomys pliocaenicus are clearly separable on the basis of their large
size. In contrast, Clethrionomys primitivus n. sp. has the smallest molars. In addition, these show
lower dentine tracks (especially the posterior ones on lower molars and anterior ones on upper mo-
lars, see below) and undifferentiated enamel on the occlusal surface; very often the salient angles
are more or less rounded.

The following criteria were used to distinguish the molars other than M/1 and M3/ of the two
small-sized Mimomys species — M. reidi and M. stenokorys. As concerns M/2, most often M. reidi
shows a narrower T1/T2 connection; the posterior tracks in M/3 of M. reidi rarely exceed the lower
half of the crown height, while they are usually higher in M. stenokorys (see also Tables 4 and 5); the
M1/’s of M. reidi show a narrow and equal connection between T1/T2 and T2/T3, while in M. ste-
nokorys the T1/T2 communication is wider; in M. reidi T2 and T3 of M2/ are well separated, while
in M. stenokorys they are widely confluent.
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Family Arvicolidae GRAY, 1821
Tribus Clethrionomyini HOOPER & HART, 1962 (= Myodini KRETZO1, 1969)
Genus Clethrionomys TILESIUS, 1850
Clethrionomys primitivus n. sp.
(Fig. 3: 1-8; 4: 1-5)
Derivato nomin i s:primitivusbecause of its rather low level of hypsodonty.
Holoty p e right M/1(V58-1) (Fig. 3: 3).

Figured paratypes: 6M/1 (V57-59), 2 fragm. of mandible with M/1-M/3
(V60 -1, 2), IM/2 (V152-1), 1 M/3 (V158-1), 3 M1/-M3/ (V106: 1-3), 1 M1/ (V118-1), 1 M2/
(V127-1), 1 M3/ (V144-1).

Type 1ocality:Kkarstfissure filling near town of Varshets (North Bulgaria).
Mammal a g e:Late Villanyian (MN 17), Upper Pliocene.

Diagnosis. Aprimitive small Clethrionomys species with a simple ellipsoid anterior
cap (AC), placed obliquely in relation to the sagital axis of the occlusal surface of the M/1; the M3/
is simple — it possesses only three salient angles from the lingual side and a short posterior cap (PC);
relatively low dentine tracks (HH-index of M/1 — 1.43 — 1.75 —2.09; thin and poorly differentiated
enamel; the posterior root of M/2 is situated on the dorsal surface of the lower incisive (Fig. 3: 5).

Differential diagmnosis.Intheshapeoftheocclusal surface of M/1 the
new species is similar to Clethrionomys kretzoii (KOWALSKI, 1958) but it differs from the latter spe-
cies in the relative position of the posterior root of M/2 and incisive;, from C. sokolovi
TOPACHEVSKY, 1965 it differs in having a smaller size, shorter PC of M3/ (see TOPACHEVSKY 1973,
fig. 50-3), and a reduced amount of crown cementum,; from the Pleistocene species Clethrionomys
acrorhiza KORMOS, 1933 and C. hintonianus KRETZOI, 1958 (=C. hintoni KORMOS, 1934, paeocc.,
= C. solus KRETZOI, 1956, pracocc, = C. intrans KRETZOI, 1958, = C. sebaldi HELLER, 1963) it dif-
fers in the large confluence of the dentine fields of the occlusal surface of M/1, in the scarce crown
cementum, in the shorter posterior lobe on M3/ and especially in the much lower dentine tracks.
From Clethrionomys murius SAVINOV & TUTKOVA, 1987 and Visternomys cortezi RADULESCO &
SAMSON, 1986 the new species differs in having: a wider and more or less symmetric anterior cap
— the BSA4 and LSAS5 are equal and well pronounced — a rather deep BRA3, while in the above-
mentioned two species this reentrant angle is rather shallow. Moreover, the last species shows
higher dentine tracks, especially the hyposinuid on M/1, as well as a better separation between the
dentine fields on the M1/ and M2/ (cf. RADULESCO & SAMSON 1986). Additionally, the new spe-
cies differs from C. murius in the shape of the occlusal surface of the M3/: the BRA1 is deep and as
aresult a rather narrow connection exists between the AL1 and T2; the posterior cap is considerably
shorter. As compared with Dinaromys allegranzii SALA, 1996, the new species has broader conflu-
ences between the posterior triangles (T1-T3) on M/1, a wider connection between the elements of
the anteroconid complex (T4-T5 and AC), more abundant crown cementum, and a different shape
of the anterior cap, which is ellipsoid rather than being somewhat “nivaloid” as in D. allegranzii.

Material and measurements:seeTablel

Descriptio n Allmolarsexcept M1/ have two roots. The posterior dentine tracks on
the sides of the lower molars and the anterior ones on the upper molars are relatively low (Table 1).
The enamel is thin and nearly uniform. Only in some specimens is it somewhat thinner at the tips of
the reentrant angles. There is crown cementum in the synclines of the molars, but it is relatively
scarce, except in some senile M/1’s (Fig. 3: 6).



